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Lysichiton camtschatcense Schott (Araceae). Edge of pond near Shiobara, Shimotsuke Proy., Honshu. 

(Photo J. Ohwi, April 30, 1961.) 
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AUTHOR’S PREFACE TO THE ENGLISH EDITION 

The original Japanese language edition of my Flora of Japan 
was published in Tokyo in 1953. This work included the in- 
digenous and adventive spermatophytes but not the pterido- 
phytes found in present-day Japan. Various authors have pub- 
lished floras of our realm, the first were by Europeans who 
visited Japan under Dutch auspices in the 17th, 18th, and 19th 
centuries. Under the influence of Europeans our own people 
began to collect plants in earnest after the middle of the 19th 
century. Soon thereafter the first flora listing all the plants 
known at that time was published by Jinzo Matsumura in 
1884. Since that time other floras have been produced. 
My Flora is a culmination of more than 30 years of study. 

Based largely upon my own field studies, this work is designed 
as a manual for students and for others less technically trained, 
who, from time to time, require a reference work to the flora 

of our islands. The present translation, the only flora of Japan 
in the English language and the first in a European tongue 
since Franchet and Savatier’s flora of 1875-79, is an emended 
and in several respects a revised version of my original work. 
Inclusion of the pteridophytes (ferns and fern allies), the pho- 
tographs, and the maps are features of the English version not 
found in my original Japanese edition. Also included in this 
English edition are some species recently recorded and not in- 
cluded in my Japanese edition. The nomenclature in the pres- 
ent work is in accordance with the International Code (In- 
ternational Rules Bot. Nom., 1961). 

I shall be pleased if this English edition of my Flora is found 
to be useful to others outside my country. The translation 
might never have been undertaken except for my acquaintance 
with Leopold A. Charette of Burlington, Vermont, who, as a 
member of the U.S. Air Force, collected plants in parts of 
western Honshu and came to me for assistance shortly after 

Vil 

publication of my flora in 1953. He urged me to prepare trans- 
lations of certain genera for him, which I did. Very soon 
thereafter, I accepted the proposal to translate the entire work 
for publication in English. 

I am deeply grateful to Drs. Tetsuo Koyama and Siro Kit- 
amura for contributing full treatments included here. The 
former wrote up the Araceae, Eriocaulaceae, and Juncaceae; 

the latter the Compositae. Much assistance has been generously 
given by various other Japanese and American botanists. In 
addition, much of the translation of this English version from 
my Japanese volume of 1953 was made by Dr. Koyama, a 
labor for which I am very grateful. 

I wish to thank my American sponsors for making this 
translation of my Flora possible and for their continued and 
devoted interest over the long period since this translation 
project began in 1954. The Missouri Botanical Garden, St. 
Louis, Missouri, sponsored the first two grants-in-aid received 
from the National Science Foundation, Washington, D.C., for 
translation in Japan of the Japanese text. A third and final 
grant, again from the National Science Foundation, together 
with funds provided by the Smithsonian Institution, made 
publication possible. Final editing and all arrangements for 
publication were entrusted to Frederick G. Meyer, Takoma 
Park, Maryland (formerly of the Missouri Botanical Garden), 
and Egbert H. Walker of the U.S. National Museum, Smith- 
sonian Institution, Washington, D.C. (retired). To friends and 
colleagues in my country I wish to extend thanks for provid- 
ing photographs which appear in the present work and for 
assisting me in various other ways. 

JisaBurO OWI 

National Science Museum, Tokyo 

January 1965 
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EDITORS’ PREFACE TO THE ENGLISH EDITION 

The flora of Japan first became known to westerners through 
the agency of the Dutch East India Company, established in 
Nagasaki in 1609. The first list of Japanese plants published in 
Europe was the “Amoenitatum Exoticarum” of Engelbert 
Kaempfer, published in 1712. Europeans under Dutch auspices 
continued to study the Japanese flora until Japan was opened 
to world commerce in 1859. Relatively soon thereafter, and 
continuing up to the present day, Japanese botanists have been 
busily engaged in the study of their flora. 
To agriculturists, foresters, and horticulturists in America 

and Europe, and in other warm-temperate areas of the world, 
the Japanese flora long has been an important source of plant 
materials of economic importance. To botanists, the Japanese 
flora gained lasting prominence among students of the North 
Temperate boreal flora with Asa Gray’s now classic paper pub- 
lished in 1859,* which emphasized the relationships of the 
Japanese flora to parts of eastern United States. 

The flora of Japan is perhaps the best known of any country 
in eastern Asia. Since about 1868, each period of activity has 
seen new floristic works published. Floras published in Japa- 
nese by Jinzo Matsumura, Tomitaro Makino, and Takenoshin 
Nakai, for example, are well known in Japan, although they 
have been of relatively little use to western botanists, prin- 
cipally because of language barriers. 

This English language edition of a Flora of Japan, by Dr. 
Jisaburo Ohwi, is an attempt to bridge the language barrier. 
The last floristic work to cover the Japanese archipelago in a 
western language was Franchet and Savatier’s two-volume 
“Enumeratio Plantarum in Japonia Sponte Crescentium Huc- 
usque Rite Cognitarum,” published 1875-79. Unlike other 
floras of Japan of the past, Dr. Owhi’s work is the first to in- 
clude synoptical keys of all taxa through the level of the spe- 
cies. With this English translation, botanists, horticulturists, 

agriculturists, and others not fluent in the Japanese language 

+Gray, A. Diagnostic characters of new species of phaenogamous 

plants, collected in Japan by Charles Wright, Botanist of the U.S. 
North Pacific Exploring Expedition, with observations upon the re- 

lations of the Japanese flora to that of North America, and of other 
parts of the northern temperate zone. Mem. Amer. Acad., n. ser. 
6: 377-452, 1859. 

have available a modern floristic work of Japan which covers 
the ferns through the phanerograms. We should point out here 
that the English language edition of this Flora of Japan is an 
emended account and not merely a verbatim translation of 
Dr. Ohwi’s original work in Japanese. 
The Romaji or Japanese vernacular names are included for 

all taxa listed in this English edition, although to westerners 
the supplying of a vernacular name for every taxon might 
seem superfluous. This is due to the relative similarity of west- 
ern languages to Latin, the basis of the scientific names. But to 
the nonbotanist in Japan there is a far greater need for a ver- 
nacular name in Japanese because the great difference between 
that language and Latin precludes the use of the latter by the 
uninitiated. The vernacular names supplied by the author have 
been altered by the junior editor, with the aid of Mr. Hisao 
Matsumoto of the Library of Congress in Washington, D.C., by 
the insertion of additional hyphens, more than are commonly 
used by Japanese scholars. In this way the attempt has been 
made to aid westerners who may be interested in these names 
to comprehend more readily their structure and meaning. 
Japanese plants in cultivation often bear the original Romaji 
name and for this reason inclusion of the Japanese names is 
justified and useful. 

In preparing the manuscript for publication, the editors have 
at all times endeavored to render faithfully and accurately the 
full intentions of the author, realizing fully the pitfalls of edit- 
ing another author’s work. All changes, corrections, and addi- 
tions have been carefully checked by the author himself. Vari- 
ous specialists in the United States have offered editorial 
assistance: Agnes Chase (Gramineae); F. A. McClure (Bam- 
buseae); C. V. Morton (ferns); Lincoln Constance (Umbel- 
liferae); Robert E. Woodson, Jr. (Apocynaceae and Asclepia- 
daceae); Rogers McVaugh (Campanulaceae); F. Raymond 
Fosberg (Rubiaceae); and S. F. Blake (Compositae). Without 
the full cooperation and cordial relationships between the edi- 
tors and the author, this project would not have been possible. 

FREDERICK G, MEYER 

Ecpert H. Waker, Editors 

January 1965 





FLORA OF JAPAN 

INTRODUCTION 

In Europe and North America, many exhaustive floristic 
works are available, but in our country the lack of such works 
frequently has been keenly felt by us. Most of the early floristic 
investigations on the Japanese flora, beginning in the 18th cen- 
tury, were made by Europeans. Serious study and collecting by 
Japanese botanists began first in the 1860's. The early published 
works by our own botanists were mostly regional floristic stud- 
ies, although several floras of the entire Japanese archipelago 
from time to time have been published. One of the earliest was 
that of Jinzo Matsumura, “Nippon shokubutsu mei-i,’ pub- 
lished first in 1884, which went through nine editions. The 
“Nippon shokubutsu-dzukan” [“Illustrated Flora of Japan”], 
by Tomitaro Makino, first published in 1925, went through 
several editions and reprints, the latest in 1963. The “Nippon- 
shokubutsu-soran” [“Flora of Japan’”], by Tomitaro Makino 
and Kwanji Nemoto, first published in 1925, was issued the 
same year as Makino’s Illustrated Flora. The “Nova Flora 
Japonica,” by Takenoshin Nakai and M. Honda, 1935-51, un- 

fortunately was never completed. 
The writing of my original Japanese edition began in 1947 

after more than 30 years’ study on our flora. The aim was to 
produce a manual for botanists, dendrologists, foresters, and 
agriculturists, and a guide book for students who require a 
ready source of taxonomic information about the plants of 
Japan. 
The present work enumerates all spontaneous plants inclu- 

sive of the ferns and fern allies, gymnosperms, and phanero- 
gams. Synoptical keys are included for all taxa to the level 
of the species. A conservative interpretation of the taxa has 
been attempted. In complex groups, such as Sasa, Aconitum, 
Hosta, and others, where innumerable microspecies have been 
recorded by specialists, it has not been possible to include these 
in my Flora. Trivial variations in flower color, horticultural 
variants, local aberrations in vegetative morphology, such as 
dwarfs and monstrosities, are generally excluded. Exceptions 
to this are in instances where garden plants, long known to us, 
are enumerated as having originated from elements of our 
indigenous flora. Wherever such garden plants appear, the 
nomenclature is in accordance with modern usage in the nam- 
ing of horticultural plants (International Code for Cultivated 
Plants, 1961). A few plants of Chinese origin, long established 
in our country, such as Mahonia japonica, Prunus japonica, 
Ginkgo biloba, Magnolia liliflora, Clematis florida, and some 
others, are also included. 
The Engler and Prantl system of classification, as outlined in 

“Syllabus der Pflanzenfamilien,” has been adopted for the 
phanerogams, and Copeland’s “Genera Filicum” as the guide 
in the treatment of pteridophytes. The aim was to construct the 
analytical keys on the basis of phylogeny, but this has not al- 
ways been practical or possible. Purely artificial keys often have 
been constructed for the convenience of the user. The diag- 
noses of the taxa and the keys are based almost wholly on avail- 
able herbarium specimens. 

The geographical areas covered in this flora include all of 
present-day Japan, excluding the Tokara Islands. The Japanese 
archipelago is divided into eight segments: Hokkaido (includ- 
ing Rishiri and Rebun islands), northern Tohoku, Kanto, 
central, Kinki, and western Chugoku districts of Honshu, 
Shikoku, and Kyushu, including the adjacent islands of Tane- 
gashima and Yakushima as the southern boundary. 

I am deeply grateful to the late Dr. G. Koidzumi, my men- 
tor, for his kind instructions over a long time and to many 
others for their many valuable suggestions. Dr. Y. Satake, S. 
Okuyama, and K. Hisauchi have rendered kind assistance to 
the author in various ways ever since he became a staff member 
of the National Science Museum. Dr. T. Koyama helped in 
preparing the drawings, reading proof, and making indexes, 
as well as in various other ways. In the preparation of accounts 
of complex plant groups various monographic studies by spe- 
cialists were very helpful. To all authors of these works the 
writer is greatly obligated. 

I wish to mention that the original Japanese edition of this 
work was partially sponsored by a Publications Subsidy of the 
Ministry of Education, for which support I am deeply grateful. 

PHY TOGEOGRAPHICAL RESUME 

Japan supports a very rich flora in proportion to its size, a 
circumstance of historical importance in relation to Japan’s 
early closer relationship with mainland Asia and to its subse- 
quent development as an insular province with highly distinc- 
tive geographical characteristics. Historically, the Japanese 
home islands were a part of the continental landmass of Asia, 
at least down to the Quaternary Period. For this reason, our 
flora is most closely related to the Chinese flora, especially to 
plants of the mountains of China, where many species exist as 
relicts or as remnants of the much older Tertiary floras. That 
Japan was not greatly affected by Pleistocene glaciation is a 
factor which favored the preservation of older floras that might 
otherwise have vanished. Moreover, the approximately 850- 
mile length of the land area of Japan, extending over nearly 15 
degrees of latitude from about 30° to 45° N. from the sub- 
tropical belt of the southern areas to the alpine summits of 
numerous mountain peaks——together with a complex moun- 
tain system that covers nearly 70 percent of the total land mass, 

are factors that determine the component elements of the flora. 
The close proximity of the sea produces an insular climate 

over much of the country. The warm Japan Current or Black 
Stream (Kuroshio), as it flows from southwest to northeast 
along the Pacific side of the archipelago, influences all southern 
and southeastern areas, giving them a relatively high precipita- 
tion and little or no frost in areas near the coast. In these south- 
ern areas are found many plants which occur principally in 
areas farther south. In the north, the cool Kurile (Oyashio) 
Current has a pronounced cooling effect on the climate of 
northern Honshu. Likewise, in our northern areas and on the 
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higher mountains occur many boreal species extending into 
this area from more northerly latitudes. 

WARM-TEMPERATE REGION 

This area embraces the coastal areas of southern Honshu, 
Shikoku, and the Pacific side of Kyushu, with a warm-temper- 
ate to subtropical climate influenced by the warm Japan Cur- 
rent (Kuroshio) from the southwest Pacific Ocean. This area 
is dominated largely by evergreen woody species, especially 
broad-leaved angiosperms. The heavy well-distributed precipi- 
tation of usually more than 60 inches per annum in this region 
results in a lush vegetation containing many plants with more 
southern affinities. Some common plants characteristic of this 
warm-temperate region are: 

BROAD-LEAVED EVERGREEN TREES AND SHRUBS 

Camellia japonica 
Cinnamomum spp. 
Cleyera japonica 
Daphniphyllum macropodum 

Itea japonica 
Machilus spp. 
Myrica rubra 

Prunus spinulosa 
Distylium racemosum 
Elaeocarpus japonicus 
Elaeocarpus sylvestris 
Eurya japonica 

Cryptomeria japonica 
Pinus densiflora 

Prunus zippeliana 

Quercus spp. 

Symplocos spp. 
Trochodendron aralioides 

CoNnIFERS 

Podocarpus macrophyllus 
Podocarpus nagi 

(in the secondary forest belt) 

Lranas 

Puants oF Rocky Piaces 1n MounTAINS 

Calamagrostis hakonensis 
Carex spp. 

Potentilla spp. 
Rhododendron spp. 

StTaGEs OF SUCCESSION IN THE WARM-TEMPERATE REGION 

The pioneer herbaceous plants which invade cut-over lands 
consist chiefly of Miscanthus sinensis, M. floridulus, Imperata, 

Themeda, Smilax china, Lespedeza, Rubus, and Rhododen- 

dron. The commonest pioneer woody species in many areas are 
Pinus densiflora, Mallotus japonicus, Clethra barbinervis, Calli- 

carpa japonica, and deciduous species of Symplocos. In the final 
stages of forest succession, evergreen species of Quercus and 
Cinnamomum reappear as climax dominants. 

CoasraL DuNEs 

Arundo donax 
Calystegia soldanella 

Canavalia lineata 

Cnidium japonicum 

Ischaemum aristatum 

Limonium tetragonum 
Messerschmidia sibirica 

Wedelia prostrata 
Zoysia macrostachys 

ZONE BETWEEN THE DUNES AND CONIFEROUS FOREST 

Pittosporum tobira 
Quercus phillyracoides 
Rosa wichuraiana 
Ternstroemia gymnanthera 
Vitex rotundifolia 

Euonymus japonicus 
Eurya emarginata 

Hibiscus hamabo 
Juniperus chinensis var. 

procumbens 

Litsea japonica 

SuBTROPICAL ELEMENTS OF SOUTHERN KyusHu, TANEGASHIMA, 

YAKUSHIMA, AND AOSHIMA 

Actinidia rufa 

Hedera rhombea 
Hosiea japonica 

Kadsura japonica 

Clethra barbinervis 
Euscaphis japonica 
Idesia polycarpa 
Mallotus japonicus 

Prunus jamasakura 
Prunus lannesiana 

Piper kadsura 
Trachelospermum asiaticum 
Uncaria rhynchophylla 

Decipuous TREES 

Ardisia sieboldit Livistona chinensis 
Caesalpinia nuga Melastoma candidum 
Cassytha filiformis Messerschmidia argentea 
Cycas revoluta Microstegium ciliatum 

Entada phaseoloides Myoporum bontioides 

Ficus microcarpa 

Glochidion hongkongense 
Ipomoea pes-caprae 

Osheckia chinensis 
Schefflera octophylla 

Spinifex littoreus 

Rhus javanica 
Rhus succedanea 
Rhus trichocarpa 
Styrax japonica 

Zanthoxylum ailanthoides 

SHRUBBY AND HERBACEOUS SPECIES 

Alocasia spp. 
Ardisia crenata 
Ardisia seboldii 
Arundinaria 

(in forest understory) 
Arundo donax 
Broussonetia kaempferi 

Broussonetia kazinoki 

Euryale ferox 
Nelumbo nucifera 
Nuphar japonicum 

” Epilobium pyrricholophum 
Eriocaulon spp. 
Lycopus lucidus 

Miscanthus sacchariflorus 
Phragmites spp. 

Debregeasia edulis 
Dicliptera japonica 
Fatsia japonica 
Nandina domestica 
Pseudopyxts sp. 
Rhododendron spp. 
Rubus trifidus 

Villebrunea frutescens 

AQuatics 

Nymphaea tetragona 

Potamogeton spp. 

MarsH PLANts 

Polygonum spp. 
Rhynchospora spp. 

Typha spp. 
Zizania latifolia 

Kandelia candel Tree-ferns 

On rocks in fast-running streams in the low mountains of 
southern Kyushu and Yakushima are found Cladopus and 
Hydrobryum, both of the Podostemaceae. These are quite re- 
markable members of the Japanese flora, since these genera are 
primarily tropical with a distribution centering in India and 
Malaysia. 

The Laurisylvae or broad-leaved evergreen forest extends 
northward along both the Pacific side and the Japan Sea coast 
of Honshu to about 38° N. latitude, where the deciduous forest 
species become the dominant element of the woody vegetation. 
Deciduous forest species, such as Quercus acutissima, O. serrata, 
Castanea crenata, Acer spp., Carpinus laxiflora, C. tschonosku, 
Alnus japonica, and A. sieboldiana, are mixed with evergreen 
species, Evergreen trees native in the vicinity of Tokyo are 
represented only by a few species of evergreen Quercus, Casta- 
nopsis, Machilus, and a few others. 

Areas of continental eastern Asia that correspond most 
closely with the warm-temperate parts of Japan are the low- 
land and hilly areas from southern Korea to the Yangtze Val- 
ley and the mountainous regions of Chekiang, Fukien, Hunan, 
Szechuan, Kwangsi, Kweichow, and Yunnan, and from For- 
mosa to the western part of Sikang to the highlands of the 
Himalayas, Burma, and Indochina. 

Significant genera found in both China and in Japan include 
Trochodendron, Loropetalum, Chikusichloa, Cryptomeria, Elli- 
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siophyllum, Chionographis, Nandina, Hosiaea, Skimmuia, 
Stauntonia, Hovenia, Liriope, Ophiopogon, Shibataea, Heteros- 
milax, and Phaenosperma. Genera such as Buxus, Camellia, 

Broussonetia, Aulacolepis are distributed even more widely 
over parts of southeastern Asia and India. While many of the 
species in the warm-temperate parts of Japan are endemic, very 
few of the genera are confined to this region. Alectorurus and 
Neofinetia are believed to be the only genera endemic of the 
Warm-temperate region of Japan. 

In the warm-temperate region, endemism at the species level 
is perhaps best developed in the Fuji Volcanic Range and the 
Fossa Magna region. These areas, especially the Fuji Volcanic 
Range, as explained by Dr. F. Maekawa, were subject to a long 
period of volcanic activity during the Tertiary when they be- 
came pioneer areas for the development of new taxa. Campa- 
nula punctata var. microdonta, Carex hachijoensis, Rhododen- 
dron tsusiophyllum, and Astilbe simplicifolia are examples of 
endemic taxa found there. 

ENDEMIc PLANTS OF THE Fuji VoLcANIC 
RANGE WITH THEIR ViIcARIoUS ANCESTORS IN THE 

Marntanp (Honsuu, SHIKoKu, AND KyusHu) 

Polygonum cuspidatum var. 
terminale 

Prunus lannesiana var. speciosa 
Rhododendron tsusiophyllum 
Saxifraga fortune var. 

crassifolia 

Calamagrostis autumnalis 
Campanula punctata var. 

mucrodonta 

Carex doenitzit var. okuboi 
Carex oshimensis 
Hydrangea macrophylla var. 

normalis Styrax japonica var. 

Lilium auratum var. jippet-kawamurae 
platyphyllum Weigela coraeénsts var. 

Meliosma hachijoensis fragrans 

TEMPERATE REGION 

The temperate region begins at about 1,000-1,500 m. above 
sea level in Kyushu and southern Shikoku, thence gradually 
decreasing in altitude northeastward to the low mountains of 
the Kanto District. The temperate region descends to sea level 
at about 38° N. latitude and continues northward along the 
coastal areas to the southwestern part of Hokkaido, including 
the southern province of Tokachi. The intermediate forest zone 
between the warm-temperate and temperate regions are usually 
dominated by Quercus acutissima, O. serrata, Castanea crenata, 

and Pinus densiflora. In the temperate region Cryptomeria 
japonica, Chamaecyparis obtusa, and C. pisifera are widely cul- 
tivated, but the larger bamboos are no longer very evident. 
Plants common in the temperate region are: 

Decipuous TREES 

Fraxinus sieboldiana 

Hamamelis japonica 
Kalopanax septemlobus 

Magnolia obovata 
Prunus sargentit 
Prunus verecunda 

Quercus mongolica 
Sorbus alntfoha 
Sorbus commixta 
Sorbus japonica 
Styrax shiraiana 
Tilia japonica 

Ulmus laciniata 
Viburnum furcatum 

Acer japonicum 
Acer mono 

Acer palmatum 
Aesculus turbinata 
Alnus hirsuta 
Betula grossa 

Betula maximowicziana 
Betula schmidti 
Carpinus cordata 
Carpinus japonica 

Fagus crenata 

Fagus japonica 

Fraxinus mandschurica var. 
japonica 

CoNIFERS 

Abies firma 
Abies homolepis 
Larix leptolepis 
Pinus koraiensis 
Pinus pentaphylla 
Pseudotsuga japonica 

Sciadopitys verticillata 
Taxus cuspidata 
Thuja standishit 
Thujopsis dolabrata 
Tsuga diversifolia 

Tsuga sieboldu 

BROAD-LEAVED EVERGREEN SHRUBS 

Aucuba japonica 
Daphniphyllum humile 

Euonymus fortunei 

Ilex leucoclada 
Ilex sugeroki 
Skimmia japonica 

Decipuous SHRUBS 

Hydrangea macrophylla var. 
acuminata 

Ilex serrata 

Kerria japonica 
Lespedeza spp. 

Lonicera spp. 
Sorbus gracilis 
Spiraea japonica 

Tripetaleia paniculata 
Vaccinium spp. 

Decipuous Lianas 

Actinidia polygama 

Akebia quinata 
Akebia trifoliata 
Hydrangea petiolaris 

Rhus ambigua 

Schizophragma hydrangeotdes 
Tripterygium regelit 

Vitis coignetiae 

HERBACEOUS PLANTS 

Cacalia spp. 
Chrysosplenium spp. 
Circaea spp. 
Cirsium spp. 
Gentiana scabra var. buergert 

Melampyrum laxum 
Plectranthus trichocarpus 
Saussurea spp. 

Trillium spp. 
Viola spp. 

ENDEMIC GENERA FOUND IN THE TEMPERATE REGION 

Anemonopsis (Ranunculaceae) 
Deinanthe (Saxifragaceae) 
Glaucidium (Ranunculaceae) 
Hakonechloa (Gramineae) 
Kirengeshoma (Saxifragaceae) 

Peltoboykinia (Saxifragaceae) 
Ranzania (Berberidaceae) 
Sciadopitys (Coniferae) 
Thujopsis (Coniferae) 
Tripetaleia (Ericaceae) 

ELEMENTS OF THE WARM-TEMPERATE REGION FOUND IN THE 

LirToraL ZONE OF THE TEMPERATE REGION 

Calystegia soldanella 
Carex hobomugi 
Carex pumila 

Imperata cylindrica 
Ixeris repens 

Zoysia macrostachya 

PLaNnTs FouND IN THE TEMPERATE REGION 

More WIDESPREAD FARTHER SOUTH 

Arabis stelleri 
Lathyrus maritimus 
Linaria japonica 

Messerschmidia sibirica 
Rosa rugosa 

Thermopsis lupinoides 

PLants CoMMoNLY Founp IN Rocky PLaces ALONG THE Coast 

Chrysanthemum yezoense 
Lystmachia mauritiana 

Sedum kamtschaticum 

DomINANT CoMPONENTS OF THE CoasTaL FORESTS 

Pinus thunbergit Quercus dentata 

Mars PLanTs oF CoasTaL AREAS 

Aster tripolium 
Carex rugulosa 
Carex scabrifolia 

Fimbristylis subbispicata 
Triglochin maritimum 

Aguatic PLants 

Aldrovanda vesiculosa 
Brasenia purpurea 

Myriophyllum spicatum 
Najas marina 
Najas minor 
Nuphar subintegerrimum 

Potamogeton spp. 

Ranunculus nipponicus 

Sparganium spp. 
Utricularia spp. 
Vallisneria asiatica 
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Marsu PLANts AND OTHERS CoMMON ALONG STREAMS 

Caltha palustris 
Carex dickinsit 
Carex dispalata 
Cyperus glomeratus 
Eleocharis spp. 
Eriocaulon spp. 
Lycopus untflorus 
Rhynchospora spp. 

Scirpus juncoides 
Scirpus lacustris var. creber 
Scirpus mitsukurianus 
Scirpus preslit 
Scirpus triqueter 
Scirpus wichurae 
Sparganium stoloniferum 
Typha latifolia 

RELICT SPECIES OF TEMPERATE JAPAN, WHOSE PRINCIPAL 

DisTRIBUTION Is IN NorTHERN Korea, MANCHURIA, AND AMUR 

Adenophora palustris 
Astragalus adsurgens 

Campanula glomerata 
Carex cinerascens 
Carex leiorhyncha 

Carex lithophila 
Carex meyeriana 

Carex neurocarpa 

Carex onoei 

Lilium callosum 
Polygonatum inflatum 
Senecio flammeus 
Trigonotis nakaun 
Triosteum sinuatum 
Viburnum carlesit 

The temperate flora of Japan shows close relationship to that 
of certain areas of mainland eastern Asia, especially with the 
mountainous areas of southern Korea and the lowlands of cen- 
tral Korea and the Huan River valley, also with the mountain- 
ous regions of central China and the high mountains of the 
Himalaya and Malaysia. 

GENERA COMMON TO THE TEMPERATE FLORAS OF JAPAN 

AND THE MAINLAND OF EASTERN ASIA 

The coastal areas of the Japan Sea side of Honshu, centering 
around Hokuriku from San’in District as far north as the west 
coast of Ugo Province, contrast rather sharply in climate with 
areas of the Pacific Coast at the same latitude. The winters on 
the Japan Sea side are considerably more humid than those on 
the Pacific side with much more snow in the mountains and 
along coastal areas. Coniferous forests of Abies, Picea, and 

Tsuga are charasteristic of the Pacific side of the country. 

ENDEMIC or Hokuriku ELEMENTS IN THE 

FLorA OF JAPAN SEA SIDE 

Actinidia Euptelea 
Aimshaea Helwingia 
Akebia Hosta 
Aucuba Hovenia 
Cercidiphyllum Peracarpa 
Cryptomeria Tricyrtis 
Dammnacanthus Weigela 

Deutzia 

GENERA FOUND IN THE TEMPERATE FLora OF JAPAN WITH OUTLYING 

Taxa ExTENpDING Across Asia, SOME INTO EUROPE 

Agrostis hideot 
Alnus fauriei 

Berchemia longeracemosa 
Calamagrostis fauriet 
Calamagrostis gigas 
Camellia rusticana 
Carex aphyllopus 
Chrysosplenium fauriet 
Corydalis capillipes 

Hamamelis japonica vat. 
obtusata 

Tlex leucoclada 
Tris gracilipes 
Pedicularis nipponica 
Poa fauriei 
Ranzania japonica 
Tripterygium regelit 

Viola fauricana Adenophora Hedera 

Adonis Ilex 
Bothriospermum Pseudostellaria 
Kengia Syringa 
Eranthis Thelygonum 

Forsythia 

The relationship of the flora of Japan to that of North Amer- 
ica, especially eastern North America, was first elucidated by 
Asa Gray in his now classic paper published in the Memoirs 
of the American Academy of Arts and Sciences (see footnote 
p. ix). Gray first elcuidated the close affinities that exist be- 

tween the two areas. This floristic relationship is now explained 
on a historical basis of a former land-bridge connection be- 
tween Asia and North America across the Bering Sea in pre- 
glacial times. Most of the American representatives of genera 
common to both areas are considered by most authors to be 
distinct from those in Japan, but in some instances the Ameri- 
can and Japanese taxa may be distinguished only with diff- 
culty. 

GENERA COMMON TO JAPAN AND EASTERN NortTH AMERICA 

Apios Meehania 
Boykinia Menispermum 
Buckleya Menziesia 
Caulophyllum Muhlenbergia 
Clethra Osmorhiza 
Croomia Pachysandra 

Cryptotaenia Phryma 

Diarrhena Shortia 
Diphylleia Stewartia 
Epigaea Tipularia 

Hamamelis Torreya 

Ttea Trautvetteria 

Leucothoé Tsuga 
Lespedeza Wisteria 
Magnolia Zizania 

Epimedium sempervirens 

Several gigantic herbaceous plants are found in the wet 
coastal areas of the Japan Sea side, the most common being 
Petasites japonicus var. giganteus, Polygonum sachalinense, 
Cacalia hastata var. orientalis, Urtica platyphylla, Angelica 
matsumurae, A. edulis, A. ursina, and Filipendula kamtscha- 

tica. 
In the mountains near the Japan Sea coast where winter 

snows are deep, the alpine zone descends to a relatively low 
elevation and the development of moors is a prominent aspect 
of the high mountainous districts of this region. Among the 
common species in wet alpine meadows are Fauria crista-gallz, 
Tofieldia japonica, Narthecium asiaticum, Phyllodoce aleutica, 
Boykinia lycoctontfolia, Scirpus caespitosus, Scirpus hondoensis, 
Juncus beringensis, Geum pentapetalum, Plantago hakusanen- 
sis, and Primula cuneifolia var. hakusanensis. This mountain 
flora appears to be most closely related to that of more northern 
areas in Kamchatka and Alaska where snowfall is heavy and 
the climate is moist. 

In the Hokuriku region of the Japanese alps where heavy 
winter snow weighs down all shrubby vegetation, most of the 
understory shrubs are nearly prostrate or at least decumbent. 
The occurrence of broad-leaved evergreen shrubs in this re- 
gion, such as Ilex leucoclada, Camellia rusticana, Daphniphyl- 
lum humile, Cephalotaxus harringtonia var. nana, Ilex crenata 

var. paludosa, is possible because of a protective covering of 
deep snow in winter. Also found here are Chikusichloa aqua- 
tica and Diplaziopsis cavaleriana, both represented more widely 
in the warm-temperate areas of western Japan. 

BOREAL REGION 

The boreal region of Japan is characterized by a coniferous 
forest belt composed of Abies mariesii, A. homolepis, A. mayri- 
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ana, A. veitchit, Picea jezoensis, Larix kaempferi, Tsuga d1- 
versifolia, and Taxus cuspidata, which occurs at altitudes up to 
2,000 m, in the western parts of Honshu and Shikoku. In the 

central district of Honshu this zone occurs from 1,500 to 2,000 

m, altitude. In the northern districts of Honshu the coniferous 

belt is found from 1,000 to 1,500 m. altitude and to near sea 

level in the eastern and northern parts of Hokkaido. Common 
plants of this boreal region are: 

Decipuous TREES 

Betula playtyphylla 

Prunus ssiori 

Sorbus commixta 

Sorbus matsumurana 

Acer tschonoskiu 
Alnus matsumurae 

Alnus maximowiczit 

(upper zone) 
Betula ermanu 

Decripuous SHRUBS 

Salix rein 

Vaccinium yatabet 

Euonymus tricarpus 
Oplopanax Japonicus 

BROAD-LEAVED EVERGREEN SHRUBS 

Rhododendron brachycarpum 
Rhododendron degronianum 

Tlex rugosa 
Ilex sugerokt 

HERBACEOUS PLANTS 

Matanthemum dilatatum 
Microstylis monophyllos 
Platanthera ophrydioides 

Trientalis europaea 

Circaea alpina var. caulescens 
Cornus canadensis 
Epilobium spp. 
Glyceria alnasteretum 

LIANAS 

Actinidia kolomikta Rhus ambigua 

PLANTs OF CoasTaL DuNES 

Arabis stelleri var. 

Artemisia stelleriana 
Carex gmeliniz 
Elymus mollis 
Glehnia littoralis 

Honkenya peploides 
Lathyrus maritimus 

Linaria japonica 

Matricaria matricarioides 
Matricaria tetragonosperma 
Mertensia asiatica 
Rosa rugosa 

Scutellaria strigillosa 

PLANTs OF SEA CLIFFS 

Chrysanthemum arcticum 
Potentilla megalantha 

Trifolium lupinaster 

PLANTs OF LirroraL Swamps IN CoasTaL AREAS 

Carex lyngbyet 
Carex mackenziei 
Glaux maritima 
Salicornia europaea 

Scirpus planiculmis 
Triglochin maritimum 
Triglochin palustre 

AQUATICS 

Nuphar pumilum 
Polygonum amphibium 
Potamogeton heterophyllus 

Scirpus tabernaemontani 

Sparganium gramineum 

PLANTs OF SPHAGNUM Bocs 

Andromeda spp. Ledum spp. 
Carex curta Narthecium asiaticum 

Carex limosa Rhychospora alba 
Carex middendor ffii Scheuchzeria 
Drosera angelica Tofteldia japonica 
Drosera rotundifolia 

Eriophorum spp. 
Vaccinium oxycoccus 

PLANTS OF FRESH-WATER MARSHES AND STREAM-MARGINS 

Alnus hirsuta 
Calamagrostis langsdor ffi 
Epilobium angustifolium 

Phragmites communis 

Polygonum sachalinense 
Salix spp. 
Scirpus wichurae 

The genera found in the boreal region mostly are those with 
a wide circumboreal distribution. Only Pteridophyllum, Dac- 
tylostalix, and Tripetaleia are endemic of this floristic province. 

Coniferous forests are widely scattered in the high moun- 
tains of the Japan Sea side, consisting, when they do occur, 
mainly of Thuja standishii and Larix leptolepis. Deciduous 
woody species predominate in the vegetation of this region, 
include Acer tschonosku, Alnus maximowiczu, Betula ermanit, 

Hamamelis japonica var., Magnolia salicifolia, and Sorbus 
matsumurana. 

In lowlands, especially near the seacoast of eastern Hok- 
kaido centering in the provinces of Nemuro and Tokachi, fogs 
in summer are of frequent occurrence as a result of the cold 
Kurile Current which flows southwestward along the south 
coast. Moors in this area are well developed. Carex subspatha- 
cea and C. mackenziez occur in the littoral swamps, the only 
areas where these plants appear in Japan. In the coastal area are 
Saxifraga bracteata, Potentilla megalantha, Cochlearia oblongt- 
folia, Rhododendron parvifolium, and Fritillaria camtschatcen- 
sis, these having reached our area from farther north. 

ARCTIC-ALPINE REGION 

Extensive arctic-alpine areas are not represented in Japan, 
although treeless tundralike areas of limited extent occur on 
several mountain peaks scattered over various parts of the 
country. In the central district of Honshu, the alpine zone 
occurs at elevations of about 2,500 m. In the northern district 

of Honshu it begins at about 2,000 m. and at 1,500 m. in Hok- 
kaido. Characteristically, the alpine zone is represented by a 
shrubby pine, Pinus pumila, except on the more recent vol- 
canoes, such as Mount Fuji and Mount Asama. Immediately 
below the Pinus pumila zone deciduous shrubs are prominently 
represented, mainly Alnus maximowiczu, Betula ermanit, Pru- 

nus nipponica, Vaccinium uliginosum, V. axillare, Sorbus 
sambucifolia, and S. matsumurana, mixed with many high- 
altitude herbaceous plants. In the alpine zone, the plants con- 
sist mainly of Ericaceae, Primulaceae, Caryophyllaceae, Gen- 
tiamaceae, Scrophulariaceae, Ranunculaceae, Rosaceae, and 

Cruciferae. The genera of the alpine zone mostly are those 
widely distributed throughout the northern parts of the North- 

ern Hemisphere. The only endemic genus of the alpine area of 
Japan is Japonolirion, found on serpentine rocks. Most of the 
species of alpine plants found in Japan occur also in eastern Si- 
beria, Alaska, the Aleutians, and Kamchatka, or represent 
widely distributed circumpolar species. Very little relationship is 
shown between the alpine plants of Japan and those of the 
Sino-Himalayan area, although Polystichum lachenense (Fil- 
ices) and the genus Androcorys (Orchidaceae) occur in both 
areas. 

Recent vulcanism in Mount Fuji, Mount Asama, Mount 

Iwate, Mount Chokai and in some other areas may be responsi- 
ble for the occurrence of alpine species at lower elevations than 
on nonvolcanic mountain peaks found elsewhere. 

Local endemism on Mount Hayachine, Mount Shibutsu, and 
Mount Apoi is associated with serpentine rocks found on these 
mountain peaks. The incidence of alpine plants is relatively 
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high on Mount Apoi as a result of a lowered summer tem- 
perature brought on by heavy fog during the growing months 
of summer. The flora of Rebun Island, adjacent to Hokkaido, 
is known for the occurrence of floristic elements from Sakhalin 
as a result of a lowered summer temperature brought on by 
the cold current that flows southward through the Mamiya 
Channel. 

HISTORICAL RESUME OF FLORISTIC 
WORK IN JAPAN 

When Linnaeus wrote the first edition of his “Species Plan- 
tarum” in 1753, he knew only a few of the plants of Japan, 
all taken from the “Amoenitatum Exoticarum” (1712) of 
Engelbert Kaempfer (1651-1716). Kaempfer was a German 
naturalist who lived in Japan from 1690 to 1692 as a medical 
officer of the Dutch East India Company. The plants listed by 
Kaempfer were: Chenopodium scoparia, Rhus vernix, Laurus 
camphora, Thea sinensis, Uvaria japonica, Camellia japonica, 
Morus papyrifera, Xanthium strumarium, Ficus pumila, Smilax 
china, Taxus nucifera, Epidendrum moniliforme, Azalea in- 
dica, etc., all well known among the indigenous plants of 

Japan. 
In volume I of Linnaeus’s “Mantissa Plantarum” (1767), 

Sophora japonica, Prenanthes japonica, and Tussilago japonica 
were described on the basis of actual specimens collected in 
1759 by Christiaan Kleynhoff, a Hollander of German birth. 
The next year Kleynhoff’s collection was reported upon by N. 
L. Burman (1734-1793), also of Holland, in his “Flora Indica” 
(1768). In Burman’s work Azalea rosmarinifolia, Basella 
japonica, Arnica tussilaginea, and Ficus pyrtfolia are described 
from Japan as new taxa based upon Kleynhoff’s original speci- 
mens. 

C. P. Thunberg (1743-1828), a Swedish naturalist, phys- 
ician, and disciple of Linnaeus, came to Japan in August of 
1775 at the age of 32 years, as a medical officer of the Dutch 
East India Company. Thunberg traveled from Nagasaki to 
Yedo (Tokyo) and back before his return home via Java in 
December of 1776. Thunberg’s Japanese collections amounted 
to approximately 1,000 species. The best of his collection was 
from Hakone. The major work of Thunberg culminated in 
his now classic work “Flora Japonica,” published in 1784, the 
cornerstone of taxonomic botany in Japan. Thunberg pub- 
lished separately on parts of his Japanese collections in 
“Kaempferus Illustratus,” 1-2 (1780, 1783); “Nova Genera 
Plantarum,” 1 and 3 (1781, 1783), and several other works. 
Several novelties from his collection were published in “Sup- 
plementum Plantarum Systematis Vegetabilium” (1781) by 
the son of Linnaeus and in part 2, volumes 8-14, of the 

“Natuurlyke Historie” (1773-83) of Martinus Houttuyn. 
Nearly all of Thunberg’s collections are now preserved in the 
University of Uppsala in Sweden. 
Through the Dutch East India Company, established in 

Nagasaki in 1609, Japanese plants found their way to Europe 
via Dejima Island, the only Japanese port opened to foreigners 
at that time. Only ships of Dutch nationality were permitted 
‘entry until restrictions were removed in 1859. Floristic studies 
on the Japanese flora during this period, although of a rela- 
tively limited scope, were carried on under Dutch sponsorship. 
Botanical collecting by the Dutch was greatly accelerated after 
the beginning of the 19th century by the opening of a botanical 
garden at Buitenzorg (now Bogor) in Java and by the ex- 

ploits of Siebold and others. Japanese plants from various col- 
lectors were studied by K. L. von Blume (1796-1862) at Bui- 
tenzorg. We find that publication on some of Siebold’s early 
collections began to appear in volume 2 of Blume’s “Bijdran- 
gen tot de Flora van Nederlandsch Indie” (1825-26). 

P. F. von Siebold (1796-1866), of German birth, came to 
Japan in 1823 when he was 27 years of age as a medical officer 
of the Dutch East India Company. He remained in Japan until 
1829. During his residence of six years he collected assiduously 
at Nagasaki and vicinity, and in 1826 he traveled to Yedo 
(Tokyo) and back. Siebold was assisted at various times by the 
able Japanese naturalists Keiske Ito (1803-1901), Yoan Uda- 
gawa (1798-1846), and Hobun Mizutani (1779-1833). Upon 
his return to Europe in 1830, Siebold lived at Leiden and conr- 
tinued to receive plants from Japan sent through his Japanese 
acquaintances, from H. Buerger who had earlier collected 
plants with Siebold, and from Jacques Pierot (1812-41) who 
visited Japan in 1840. Plants also came from Otto Gottlieb 
Johan Mohnike (1814-87). For a time Siebold operated the 
commercial nursery of Siebold & Co. at Leiden and sold many 
Japanese plants widely over Europe. This undertaking was the 
most important effort up to this time to introduce Japanese 
plants into Europe. Ch. F. A. Mooren (1807-58), Joseph De- 
caisne (1807-82), and Justus Karl Hasskarl (1811-94) made 
studies on the living plants brought from Japan by Siebold. 

The principal works published by Siebold on the Japanese 
flora are his “Plantarum, quas in Japonia Collegit Dr. Ph. Fr. 
de Siebold, Genera Nova, Notis Characteristicis Delineationi- 
busque Illustrata Proponunt” (1843) and his “Florae Japonicae 
Familiae Naturales” (1845-46) both published jointly with J. 
G. Zuccarini, and his “Flora Japonica” (1826-70) published 
also under joint authorship with Zuccarini, except for the sec- 
ond volume, of which F. A. W. Miquel was joint author. Most 
of the herbarium specimens collected by Siebold are preserved 
in the Rijksherbarium at Leiden. A somewhat smaller set, pur- 
chased by Maximowicz, is in Leningrad along with Siebold’s 
unpublished drawings prepared for the “Flora Japonica.” 

Siebold’s Japanese collections were cited in several works by 
other authors, especially by K. L. Blume in the “Museum 
Botanicum Lugduno-Batavum,” 1-2 (1849-56) and in his 
“Flora Javae et Insularum Adjacentium Nova Series” (Orchi- 
daceae), 1858, and by E. G. Steudel in his “Synopsis Plantarum 
Glumacearum,” (1854-55). F. A. W. Miquel published the most 
amplified account of Siebold’s collection in his “Prolusio Florae 
Japonicae” (1865-67) issued in his serial “Annales Musei 
Botanici Lugduno-Batavi.” 
Heinrich Zollinger, a Swiss botanist who worked in the 

herbarium at Buitenzorg from 1841 to 1848, published on the 
Japanese plants he found deposited in the Buitenzorg herba- 
rium. This work, entitled “Systematisches Verzeichnis der im 
Indischen Archipel in den Jahren 1842-48 gesammelten, sowie 
der aus Japan empfangenen Pflanzen” published in Zurich in 
1854-55, included an account of the Japanese collections of 

P. F. W. Goring. 

Philip Friedrich Wilhelm Goring (1809-79) was a bot- 
anist of German birth who collected under Dutch auspices at 
Nagasaki. Goring’s collections were studied by various special- 
ists, but principally by Zuccarini, who published on them in 
the periodical “Flora,” volume 29 (1846). Steudel reported on 
the grasses and sedges, also in volume 29 of “Flora.” The Ger- 
man botanist H. G. Reichenbach f. published on the orchids 
in the “Botanische Zeitung,” volume 3 (1845). Some new 
species based on Goring’s collections were described by N. S. 
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Turczaninov, a Russian botanist, in various issues of the “Bul- 
letin de la Société des Naturalistes de Moscou” for 1846 and 
1848. The exact dates of Goring’s Japanese itinerary have not 
been definitely established. It is known, however, that he was 
in Java from 1844 to 1856. 

The middle of the century saw the beginning of a new era 
of botanical activity in Japan, when foreign plant collectors, 
other than Dutch, began to visit the country. Among the first 
can be mentioned S. Wells Williams and James Morrow 
from the the United States of America who were attached to 
the Perry Expedition of 1852-54. Collections of plants were 
made chiefly at Shimoda, a harbor in the southern part of the 
Idzu Peninsula, and at Hakodate in Hokkaido. In the wake 
of these collectors came Charles Wright and J. Small, who 
visited Japan as members of the U.S. North Pacific Exploring 
(Ringold and Rodgers) Expedition of 1853-56. The collections 
from these two American expeditions were reported on by Asa 
Gray under the title “List of Dried Plants Collected in Japan 
by S. Wells Williams, Esq., and Dr. James Morrow” (1856) 
and “Diagnostic Characters of New Species of Phaenogamous 
Plants, Collected in Japan by Charles Wright” (1859). In the 
latter paper, Gray presented his views on the relationships be- 
tween the floras of Japan and of eastern North America (see 
footnote p. ix). 

C. P. Hodgson, the English consul at Hakodate, 1859-60, 
sent to W. J. Hooker at Kew his collection from Hakodate 
and vicinity. Hooker in 1861 published a “Catalogue of Japan 
Plants, Systematically Arranged” based upon Hodgson’s col- 
lection. 

C. J. Maximowicz (1827-91), a Russian botanist, first 
came to Hakodate in 1860 soon after publication of his “Primi- 
tiae Florae Amurensis” (1859). Maximowicz’s itinerary in 
Japan covered at least the following localities as cited on his 
herbarium specimens: the southwestern part of Hokkaido, 
Yokohama, Hakone, Mount Fuji, Mount Kuju, Nagasaki, 
Mount Aso, and Kumamoto. He left Japan in 1864. In 1866 
Maximowicz purchased from Siebold’s widow part of his 
Japanese collections. At this period Maximowicz, through his 
many acquaintances in Japan, brought together the largest col- 
lection of Japanese plants made up to this time. Tschonoski Su- 
gawa (1841-1925), who was Maximowicz’s attendant during 
his stay in Japan, continued to send many plants to Maximowicz 
after his departure from Japan. Michael Albrecht, a medical 
emissary to the Russian consul at Hakodate, offered to Maxim- 
owicz his collection of plants gathered at Hakodate. In 
addition to these, much material was sent to Maximowicz by 
the leading Japanese botanists of the period, including Yasu- 
sada Tashiro (1856-1928), Yoshio Tanaka (1838-1916), Ryo- 
kichi Yatabe (1851-99), Jinzo Matsumura (1856-1928), 
Tokutaro Ito (1868-1941), Kingo Miyabe (1860-1951), and 
Tomitaro Makino (1862-1957). 
Maximowicz published his first paper on the Japanese flora 

in 1866. He continued to publish intermittently from then 
on until his death in 1891. His most elaborate publications are 
“Diagnoses breves plantarum novarum Japoniae et Mand- 
shuriae” (1866-77) and “Diagnoses plantarum novarum 
Asiaticarum” (1877-93). These were scholarly works, each a 
great contribution to Japanese botany. It should be men- 
tioned that Maximowicz made extensive use of the classical 
work “Somoku-dzusetsu” by Yokusai linuma (1783-1865), 

the first illustrated flora of Japan (ed. 1, 1856), in which Max- 
imowicz assigned Latin names to many of the figures. The 
principal set of Maximowicz’s Japanese collections is in 

Leningrad, with nearly complete sets at Kew and in Paris. 
Partial sets exist in the U.S. National Museum, Washington, 

D.C., and in various other herbaria. 

From 1857 to 1859 C. Wilford, an Englishman, traveled in 
eastern Asia and visited Japan as well as the north China 
coastal area, Formosa, and Korea. Wilford’s collection was 

sent to Kew and was studied later by Maximowicz. 

Two British horticulturists, James Gould Veitch, who 
visited Japan from 1859 to 1862, and Robert Fortune, who 
came in 1861, sent many living plants and seeds to England. 

Richard Oldham (1837-1864), an Englishman, botanized 
in the neighborhood of Nagasaki in 1862 and 1863. His 
collection was studied by Daniel Oliver at Kew, by Miquel in 
Leiden, and by Maximowicz in Leningrad. 

Otto Schottmiiller (?-1864) and Max Ernst Wichura 
(1817-66), as members of a German scientific exploring ex- 
pedition dispatched to Japan and China between 1859 and 
1861, botanized in the Ryukyus, Hokkaido, and Nagasaki in 
1860. 

P. A. L. Savatier, a Frenchman, collected plants in Japan 
from 1866 to 1871 and again from 1873 to 1876, during his 
tenure as a medical officer of the Jron Works at Yokosuka. The 
collections of Savatier were gathered chiefly in Yokosuka and 
its suburbs, Mount Fuji, Hakone, Atami, Nikko, and Hako- 
date. Savatier, like his predecessors, obtained assistance from 
several Japanese botanists of the period, as well as from sev- 

eral visiting foreigners. Japanese botanists assisting Savatier 
included Keiske It6, Motoyoshi Ono, Ichiro Saba, and Yoshio 
Tanaka. The foreigners who collected for Savatier included 
F. L. Verny (Mount Asama, Tomioka in Kozuke Province, 
and Niigata), de Brandt, the Prussian minister to Japan (Ha- 
kodate and Kyushu), a Mr. Robert, an army surgeon (Hako- 
date), and F. Hilgendorf (chiefly Hakodate). Other names 
among foreign contributors include Hogg, Kramer, Vidal 
(Tomioka, Niigata), and Dickins (Atami). The two-volume 
work by Franchet and Savatier, “Enumeratio plantarum in 

Japonia sponte crescentium,” published in 1875-79, was the 
most extensive enumeration up to this time of the plants of 
Japan. Franchet and Savatier’s flora included a useful biblio- 

graphical compilation of classical studies on Japanese plants, 
such as Kwa-wi, Honzo-dzufu, and Somoku-dzusetsu. Savatier 

prepared a translation of Kwa-wi under the French title 
“Livres Kwa-wi traduits du japonais avec l’aide de M. Saba” 
(1873). The first set of Savatier’s Japanese collections is kept 
in the Muséum National d’Histoire Naturelle, in Paris. Par- 

tial sets are at Kew, in the U.S. National Museum, Washing- 
ton, D.C., and elsewhere. 

Several small collections by Europeans were made during 
the latter part of the 19th century as follows: 

Emanuel Weiss (1835-70) and J. von Xanthus were 
members of a Hungarian expedition in 1869-70, led by H. 
Wawra von Fernsee. Their collections are mainly from Yoko- 
hama. A publication on their collections was made by A. 
Kanitz, entitled “Expeditio Austro-Hungarica ad oras Asiae 
orientalis. Anthophyta quae in Japonia legit beat” (1878). 

James Bisset (1843-1911), an Englishman, collected in Ja- 
pan at various times from 1866 to 1886, chiefly in Hakone, on 

Mount Oyama, and at Yokohama. Spencer le Marchant Moore 
published on these in parts I and II of his “Alabastra Diversa” 
in the Journal of Botany British and Foreign (1877-78). 

Doenitz, a German, visited Japan from 1876 to 1880. He 
climbed Mount Nantaisan in Nikko in 1875, Mount Fuji in 
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1875, and Mount Kanosan in 1876, and went to Yumoto near 
Nikko in 1876. 

J. J. Rein (1835-1918), a German geographer, came to 
Japan in 1874 and made tours of Mount Ontake in Shinano 
province, Hakone, Nikko, Shikoku, and Amami-Oshima. His 
specimens are cited by Franchet and Savatier in their “Enu- 
meratio.” 

F. Hilgendorff (1839-1904), a German teacher of zoology, 
botanized in Japan in connection with his zoological investi- 
gations. 

L. H. Doederlein (1855-1936), a German, in company 
with Yasusada Tashiro visited Amami-Oshima and some other 
areas of Japan in 1880. His publication “Botanische Mitteil- 
ungen aus Japan” appeared in Botanisches Centralblatt in 
1881. 

Otto H. Warburg (1859-1938) came to Tokyo in 1887 
after collecting previously in Korea, the Tsushima Islands, and 
the Goto Islands. 

Charles S§. Sargent, an American botanist, collected in 
various parts of Japan in 1892. The results of his investigations 
on the Japanese forest flora were summarized in his “Forest 
Flora of Japan,” published in 1894. 

Urbain Faurie (1847-1914), came to Japan in 1874 at the 
age of 27 years, as a French missionary. Faurie must be ex- 

tolled as perhaps the most energetic of 19th-century collectors 
of Japanese plants. His collections of flowering plants and 
cryptogams, amounting to several hundred thousand herbar- 
ium sheets, remain as a monumental legacy of his many en- 
ergetic years spent in the country. 

Faurie first took up residence at Niigata in 1874. In 1883 he 
moyed to Hakodate in Hokkaido and began a tour of that 
part of Japan. In 1897 he lived in Aomori on Honshu. By this 
time Faurie had collected extensively over much of the coun- 
try as well as the adjoining areas of the South Kuriles, south- 

ern Korea, and Amami-oshima. He died from illness in For- 

mosa in 1914. His collections were sent mostly to the Muséum 
National d’Histoire Naturelle in Paris. A nearly complete set 
of Faurie’s collections is also kept in the herbarium of the 
University of Kyoto. Duplicates were widely dispersed to the 
leading herbaria of Europe, and large sets exist also in the 
older herbaria of America. 

Faurie’s collections of his Niigata period were cited in 
Franchet and Savatier’s “Enumeratio.” After Franchet’s death 
the Faurie collections came into the hands of H. Léveillé 
(1863-1918), who worked on the Cyperaceae. This latter set 
of Faurie’s collections was purchased by the British Museum 
(Natural History) in London after Léveillé’s death. Faurie’s 
collections were studied by many specialists, including B. Ha- 

yata, T. Nakai, G. Koidzumi, H. Christ (ferns), E. Rosenstock 
(ferns), C. Christensen (ferns), E. Hackel (grasses), E. 
Koehne (Rosaceae), M. Petitmengin, G. Kiikenthal (Cypera- 
ceae), W. Becker (Violaceae), H. de Boissieu (Saxifragaceae 
and Cruciferae), C. B. Clarke (Cyperaceae), A. Bennett 
(Potamogetonaceae), G. Bonati (Scrophulariaceae), A. Finet 
(Orchidaceae), O. von Seemen (Salix), C. K. Schneider 
(trees), R. Keller, F. N. Williams, and M. T. Masters (Con- 
iferae). 

Early in the 20th century many European and American 
botanists visited Japan, including Hans Hallier (1903), Neth- 
erlands; E. B. Copeland (1907), U.S.A.; E. D. Merrill (1907), 
U.S.A.; H. Lecomte (1911), France; G. Finet (1911), France; 

Adolf Engler (1912), Germany; E. H. Wilson (1914), U.S.A.; 
and W. T. Swingle (1915), U.S.A. 

In the latter period of the Tokugawa government the in- 
troduction into Japan of European and American techniques 
of taxonomy changed the traditional herbalist approach to 
botany. Leading this movement were Keiske Ito, Yoshio Ta- 
naka, and Motoyoshi Ono. A school founded in 1873 as the 
Kaisei-Gakko, together with the Medical School of Tokyo, 
were united in 1877 as the new Imperial University of Tokyo, 
established as a center of Western learning. Here Ryokichi 
Yatabe (1851-99), who had studied at Cornell University in 
the United States, lectured on botany with the aid of Jinzo 
Matsumura and Saburo Okubo as assistant professors. At this 
time Kingo Miyabe and Tomitaro Makino were engaged in 
botanical research at the Botanical Institute of the University. 

The Tokyo Botanical Society, presently the Botanical Soci- 

ety of Japan, was founded in 1882, with the Botanical Maga- 
zine of Tokyo as its organ for publication. 

Outstanding among the taxonomic botanists of the new 
era in Japan are such names as M. Miyoshi (1861-1939); T. 
Makino (1862-1957); M. Shirai (1863-1932); K. Shibata 
(1877-1949); Y. Yabe (1866-1931); B. Hayata (1874-1934); 
T. Nakai (1882-1952); R. Kanehira (1882-1948); G. Koid- 
zumi (1883-1953); H. Takeda (1882—); and Y. Kudo (1887- 
1932). Botanical publications at the end of the 19th century 
increased greatly to include floristic studies on the Japanese 
flora as well as on outlying areas, such as Korea, Formosa, the 

Bonin Islands, Sakhalin, Manchuria, and China. Collecting 

expeditions, such as Kudo’s Sakhalin Expedition and Hayata’s 
Indo-Chinese Expedition, were sent to various parts. Dr. Haya- 
ta’s, for instance, during his three trips to Indochina, Yunnan, 

and Siam, sent back several thousand sheets of vascular plants. 
Among the publications we should mention by the botanists 

just cited are Miyabe’s “The Flora of the Kurile Islands” 
(1890); Miyabe and Kudo’s “Flora of Hokkaido and Sag- 
halien” (1930-34); Yabe’s “Icones Florae Manchuriae” (1914— 
22); B. Hayata’s “Icones Plantarum Formosanarum” (1911- 
21); Nakai’s various floristic notes on the Korean flora and his 
critical monographic studies on Aconitum, Viola, Lespedeza, 
Arisaema, Euonymus, Camellia, Myrsinaceae, Polygonaceae, 

Caprifoliaceae, Bambuseae, and Pteridophyta; Takeda’s many 
editions of an “Alpine Flora”; and Koidzumi’s monographs 
on Rosaceae, Aceraceae, and Morus, and his phytogeographical 
works. 

Nakai’s prolific researches resulted in numerous important 
floristic works not only on the Japanese flora but also of Korea. 
His Korean Flora, “Chosen Shokubutsu” [ “Flora of Chosen” ] 
(1914), “Flora Sylvatica Koreana” (1915-39), and his incom- 
plete “Iconographia Plantarum Asiae-Orientalis” (1935-52) 
are especially important. The “Nova Flora Japonica” (1938- 
51) is an unfinished work, jointly authored with M. Honda, 
an authority on Japanese grasses. T. Makino edited the “Jour- 
nal of Japanese Botany” started by him in 1916, and G. Koid- 
zumi edited the “Acta Phytotaxonomica et Geobotanica” 
started by him in Kyoto in 1932. These two periodicals remain 
today the leading Japanese journals for phytotaxonomy. The 
Botanical Magazine of Tokyo in recent years has greatly re- 
duced its publication of taxonomic papers. The leading centers 
for botanical research in Japan from about 1930 onward have 
been the University of Tokyo and the University of Kyoto. 
The younger taxonomists of present-day Japan are products 
largely of these two institutions. 



GENERAL KEY TO THE FAMILIES 

I. Phylum PTERIDOPHYTA — Shida-Shokubutsu =‘ Vascular Cryptogams 

Plants without true Howers and seeds, reproducing from spores borne in a sporangium; archegonia and antheridia pro- 
duced on the same or different prothallia———About 26 families with more than 10,000 species, especially abundant in the 
Tropics. The sequence of the genera of true ferns follows the classification of Copeland, “Genera Filicum,” 1947, with few 

exceptions. 

1A. Terrestrial or aquatic, never free-floating, always sedentary. 
2A. Leaves small, entire, very numerous and imbricate, or quill-like and crowded on a short cormlike stem, or verticillate and 

connate, forming a sheath around the stem. 
3A. Stems conspicuously jointed, sheathed at the nodes; sporangia borne on the inner surface of peltate scales. 

Fam. 2. Equisetaceae, 

3B. Stems not conspicuously jointed; sporangia in the axils of leaves or bracts, sometimes in terminal conelike spikes. 

4A. Terrestrial plants with elongate usually leafy or scaly stems (practically naked in Psilotum). 
ASE SPOMaunies-lochlar- leaves sscaleliceumepiaretr ere crate rele mstelaeh- tte ereteteltetoleteiaie tn ete sieve tetet iota Fam. 1. Psilotaceae, 

5B. Sporangium 1-locular; leaves densely imbricate. 
GAR Beaves withoutsa ligule; spores!allbalikes .\)a5 ome cree ier eile eeiaye ole evercrcieleretalelebere sl shelele Fam. 3. Lycopodiaceae, 

GBS Leaves ligulate: "spores ofe2ikindsaiayeree aiarctc eines ctelsictets wiciele eiclev bel sists etelereatetovatat-ololare Fam. 4. Selaginellaceae, 
4B. Mostly aquatic plants with short thick cormlike stems; leaves densely tufted and forming a rosette; spores of 2 kinds. 

Fam. 5. Isoétaceae, 

2B. Leaves relatively large, flat, mostly toothed or variously compound. 
7A. Fronds not 4-foliolate; sporangia not enclosed in basal sporocarps. 

8A. Vernation of fronds straight; plants fleshy, lacking sclerenchyma; sporangia with massive walls, with stomata, lacking 
ANG ANNULUS eerste eres scsicyersts eieceiererevatsle ares ieyailesetesois iclereiersieiai sievercre eveictere sreleiete c(evelelensiece charac Fam. 6. Ophioglossaceae, 

8B. Vernation of fronds circinnate. 
9A. Huge ferns with stout fleshy globose rhizomes; fronds bipinnate; stipe with an enlarged fleshy joint attached by a 

stipulelike outgrowth at base, each pinna and the pinnules similarly jointed; sporangia derived from plural cells, 

withea wrallimore tham di icellathick= 6 citisscccssauretobabice let ecces chaser cledejapcle:ateicuala iegsieekshareystevsuste a Fam. 7. Marattiaceae, 

9B. Delicate to large ferns, rarely with a woody treelike stem; fronds variously cut, sometimes undivided, but the stipe with- 

out a distinct fleshy enlargement or joint at base; sporangia derived from a single epidermal cell, with a wall 1 cell 

thick. 
10A. Annulus rudimentary. 

UAC elerrestrialGpereniial Sig mses ces cctey-\cisicucre oieneropsvarel batereysaweveraistoney< hokey Aon ester tela cieyoied touche Fam. 8. Osmundaceae, 

IUBEs Aquaticvannials® (260 cavectcrssciaicss wisccis user a neeeay cate inl chev eretG aalete! Slevascis spo iictorsrsl oman eisyae Fam. 13. Parkeriaceae, 

10B. Annulus well developed. 
12A. Annulus transverse. 

USWA. AUT esse Ey SpmeaGeeeetbsontS bo od Ga daacios an bao oC mom OOD aS ROeGeD eo Fam. 9. Schizaeaceae, 
ISBE Anmiulus seme tans tose spepetere rove teeters oe raleie overs eiewe, sees thas ayare boneyarekarste fevclerezers Fam. 10. Gleicheniaceae, 

12B. Annulus oblique or longitudinal. 
14A. Blades very thin, mostly 1 cell thick, without specialized epidermis or stomata. 

Fam. 11. Hymenophyllaceae, 
14B. Blades herbaceous, more than | cell thick, with epidermis and stomata. 

ID AUe Plantineither bairyanorsscal ye, erateriaaeici-ue Cio iickeie miss afer once oer era eave erate Fam. 15. Plagiogyriaceae, 
15B. Plant hairy or scaly, or both hairy and scaly. 

1GATy) Annulusicomplete; oblique; tree LecuUs Meleisiere ctejsyevelareverere se mieye ini icieleleielclareleversiere Fam. 16. Cyatheaceae, 

16B. Annulus interrupted, longitudinal; herbaceous ferns, not or scarcely arborescent. 
17A. Margins of the blades reflexed and usually covering the sori, a true indusium lacking, or, if present, the 

fertile segments not contracted and beadlike or podlike. ...............+-- Fam. 12. Pteridaceae, 
17B. Margins of the blades not covering the sori (except in Onoclea and Matteuccia, with dimorphic fronds, 

the fertile segments provided with a true indusium, contracted and podlike or beadlike). 
18A. Sori typically indusiate. 

19A. Fronds with elongate sori parallel to the costa or costules. .............. Fam. 18. Blechnaceae, 
19B. Fronds without elongate sori, or, if present, these oblique to the costa. 

ZOAS e Stipe’or pinnae yountedsatibasere nies clei re care tata lotelciete eh teieterelal ele ctehetetalels Fam. 14. Davalliaceae, 
20B. Stipe or pinnae not jointed at base. 

21A. Rhizomes scaly. 

22A. Rhizome scales clathrate, i.e., mostly broad and with dark thickened lateral walls and 

Colorless! thin’ outer walls: %<icjsle «loclieleie vie srsre s\s/sle/alelala wlcl=ls\= Fam. 19. Aspleniaceae, 
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22B. Rhizome scales “fibrous,” i.e., mostly with elongate cells with thinner lateral walls and 
miostlyicoloredyoutemwallsrertetetslalsteltenetetetotetete i eielereeiereisial slic iat= Fam. 17. Aspidiaceae, 

ZB Rbizomessbatcyabutmnotscal yams e i elitel tactile: Fam. 12. Pteridaceae (Microlepia), 

18B. Sori without indusia. 
23A. Spicular cells i.e., narrow, elongate, thickened cells present among normal cells of the epidermis; 

blades glabrous and scaleless; rhizome scales clathrate; fronds simple, linear to obovate, entire 
and not lobed, not articulate to the rhizome. .................+--5. Fam. 21. Vittariaceae, 

23B. Spicular cells absent; blades often hairy or scaly; rhizome scales fibrous or rarely clathrate; fronds 

simple to compound, articulate to the rhizome or not. 
24A. Plants normally epiphytic or saxicolous (terrestrial in Neochetropteris with basally articulate 

fronds; Platycerium with sporangia acrostichoid, i.e., borne over the whole surface). 
Fam. 20. Polypodiaceae, 

24B. Plants terrestrial; fronds not basally articulate, the sporangia not acrostichoid. 
Fam. 12, Pteridaceae (Pleurosoriopsis and Coniogramme), 

7B. Fronds 4-foliolate; sporangia enclosed in basal sporocarps; plants aquatic, growing in mud. ....... Fam. 22. Marsileaceae, 
1B. Free floating, usually not sedentary; leaves entire or 2-lobed. ........ 00. e sees nee cence cette ee eee Fam. 23. Salviniaceae, 

II. Phylum SPERMATOPHYTA Shushi-Shokubutsu Seed Plants 

Plants with true flowers and seeds; female gametophyte developed within the macrosporangium (ovule), at maturity 
forming, with the enclosed embryonic sporophyte, the seed. 

1A. Ovules naked, borne on the surface of a scale (sporophyll), sometimes arillate; flowers usually unisexual (plants monoecious or 
dioecious); trees or shrubs, mostly evergreen with needlelike, scalelike to subulate or rarely flabellate or pinnately compound 

leaves; stigmas absent; plants cone-bearing. ....... 2. eee eee e eer eee eee eee e eect renee Class 1. Gymnospermae, 

1B. Ovules borne within an inclosed cavity (ovary); flowers perfect or unisexual; trees, shrubs, or herbs; leaves various; plants with 

true flowers consisting of a stigma, style, ovary and stamens plus a floral envelope, or modifications of this condition. 
Class 2. Angiospermae, 

Class 1. GYMNOSPERMAE 

1A. Plants with palmlike leaves, dioecious; leaves pinnately compound, leathery, shiny, evergreen; ovules borne on pinnately com- 

pound naked sporophylls; microsporangia borne in a large terminal cone. .............++.++++--- Fam. 24. Cycadaceae, 

1B. Plants with leaves otherwise, not palmlike; leaves simple. 
2A. Leaves flabellate, often deeply bifid at apex, long-petiolate, deciduous. .............--+++--eeeees Fam. 25. Ginkgoaceae, 
2B. Leaves acicular, linear, or scalelike, rarely flat and oblong, sessile or nearly so, evergreen. 

3A. Ovules 1 to few, enveloped by a relatively soft pulpy drupe or berrylike fruit; cotyledons 2. 
4A. Anthers 2-locular; leaves narrowly lanceolate to oblong, 5—30 mm. wide; ovules solitary. ..... Fam. 27. Podocarpaceae, 

4B. Anthers 3- to 9-locular; leaves linear, 2.0—3.5 mm. wide. 

5A. Anthers 3-locular; leaves 2-5 cm. long; ovules several, paired. ................-.000- Fam. 28. Cephalotaxaceae, 

5B. Anthers 4- to 9-locular; leaves 1.5—2.5 cm. long; ovules solitary. ............-.0eeeeeeeeeees Fam. 26. Taxaceae, 

3B. Ovules numerous, borne on scales enclosed in a woody cone; cotyledons 2 or more. 

6A. Cone-scales spirally arranged; leaves alternate or in fascicles. . 

7A. Cone-scales 2-seeded, flattened, bracteate; leaves acicular or linear. ...........--0e+eeeeeeeees Fam. 29. Pinaceae, 

7B. Cone-scales 2- to 9-seeded, flattened or peltate, ebracteate; leaves subulate or linear by cohesion of a pair. 
Fam. 30. Taxodiaceae, 

6B. Cone-scales and leaves opposite or verticillate, the latter scalelike or short-subulate. ........... Fam. 31. Cupressaceae, 

Class 2. ANGIOSPERMAE 

Subclass 1. MonocoryLEDONEAE 

Leaves usually parallel-veined; flowers typically 3-merous, sometimes 6-merous, rarely 4-merous (Stemonaceae). 

1A. Plants with chlorophyll and characteristically with green leaves. 
2A. Flowers in axils of chaffy or scaly bracts; perianth obsolete or bristle-shaped; ovary superior, 1-locular, 1-ovuled. 

3A. Leaves 2-ranked; internodes hollow; culms round; leaf sheath split. ...........-.seeeeeeeeeeees Fam. 41. Gramineae, 
3B. Leaves 3-ranked; internodes mostly solid; culms predominantly 3-angled; leaf sheath not split. ...... Fam. 42. Cyperaceae, 

2B. Flowers not in axils of scaly or chaffy bracts; perianth either present or absent. 

4A. Ovary superior or partly inferior. 
5A. Carpels 2 to many, free, each containing | ovule, rarely 6 ovules. 

6A. Perianth-segments 6. 
7A. Outer 3 perianth-segments sepallike, the inner 3 petallike. ......................05. Fam. 38. Alismataceae, 
7a, Resenin-coymants alll ANKE, concasadanounoooobanoHODODONDOD GOH DDOODDOODGOOOD Fam. 37. Scheuchzeriaceae, 
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GBrmeberianthmabsen tami ret iterator eeckercteveterstelcrcrelelele tie ncievalotcheleereravers clare blurs reyeye/e/aleiots Fam. 34. Potamogetonaceae, 

5B. Carpel 1, or if more than 1, united into a compound ovary. 

8A. Perianth-segments absent or much reduced. 
9A. Marine aquatics; leaves ribbonlike; flowers unisexual, lateral in the inflorescence. ......... Fam. 36. Zosteraceae, 

9B. Terrestrial or fresh-water aquatics. 
10A. Free-floating gregarious stemless aquatics, with leaves and roots only. ..........+.+- Fam. 45. Lemnaceae, 
10B. Aquatic or in wet places but not free-floating, with stems and leaves (sometimes these much reduced). 

11A. Leaves linear or threadlike, entire or denticulate, frequently with stipules; plants submerged. 
Fam. 35. Najadaceae, 

11B. Leaves broader; plants terrestrial or growing in water but never submerged. 
12A. Flowers not in a spadix enclosed in a spathe. 

13A. Inflorescence consisting of unisexual heads or spikes without involucral bracts. 
14A. Leaves 2-ranked; flowers very numerous in congested elongate spikes. ...... Fam. 32. Typhaceae, 
14B. Leaves 3-ranked; flowers in congested globose clusters. ...........2+0+-- Fam, 33. Sparganiaceae, 

13B. Inflorescence in solitary, bisexual, globose to hemispherical heads surrounded by involucral bracts. 
Fam. 46. Eriocaulaceae, 

12B. Flowers arranged on a spadix enclosed in a spathe. ..........0eeeccseeeeeeeeees Fam. 44. Araceae, 

8B. Perianth-segments sepallike or petallike. 
15A. Plants treelike, relatively woody; leaves large, rigid, evergreen, palmately or pinnately compound. 

Fam. 43. Palmae, 
15B. Plants herbaceous; leaves typically simple, not large. 

16A. Perianth-segments sepallike or glumelike. 
Acme Pentanth-segmentsys) imelikes -jjeyrerielerisieiteritemivieleseisioiey teledeley-vetetcicleletetets:clevereiele Fam. 50. Juncaceae, 
I/Bamie erianth-sepmentsysepallikenmc sctcerspetsatstetereieleiereislslsvercietsrststerey ciel ctclereteTaterevateds Fam. 37. Scheuchzeriaceae, 

16B. Perianth-segments, at least the inner ones, typically petallike. 
18A. Stamens 3 or 6 or fewer by abortion. 

19A. Leaves with a basal membranous closed sheath; perianth very distinctly 2-seriate, the outer sepallike, the 
ANMEL COLO lalikeearveyotorseets setae erate. <lasaks totes ee eae a alee aia elec otrohe Seer aiel evar efehavare Fam. 47. Commelinaceae, 

19B. Leaves without basal membranous sheaths; perianth mostly corollalike, the 2 series alike or nearly so. 
20A. Inflorescence subtended by a spathelike leaf-sheath. .............-++0000: Fam. 48. Pontederiaceae, 
20B. Inflorescence not subtended by a spathelike leaf-sheath. .............-2-+++000+ Fam. 52. Liliaceae, 

18B. Stamens 4 or 1. 
21A. Flowers actinomorphic; stamens 4, with a long protruding connective. ........ Fam. 51. Stemonaceae, 

21B. Flowers zygomorphic; stamen 1, without a protruding connective. ............ Fam. 49. Philydraceae, 

4B. Ovary wholly inferior. 
“il. JAERI EC TERE oo bonpppocondnaACosT ppoHodAboododD hos omanaoounoboocnaonoadac Fam. 39. Hydrocharitaceae, 

22B. Plants mostly terrestrial. 
Zs ACmuScancenteherbss) HOWersnUMISeKUal ce teretcte tererretetevers tcc leleteretetalerchevelelsleiohereterehareleteletevers Fam. 54. Dioscoreaceae, 

23B. Erect herbs; flowers bisexual. 

24A. Fertile stamens 3 or 6. 

Day Arie, SRARMENS OS > ek sa ta soya aveiee eve ice oie wid SiR aN ee ah rie ePotene eh PRE Hao otis oueraie Tor RORES Fam. 53. Amaryllidaceae, 

DD Bsr AS LAMIENLIS Ba tara tati ia aieve whee eer aleve acufazelcnaehaus tala ace varacebolaiwle ole mistecaa is, stlate aint Mitel ee erates Fam. 55. Iridaceae, 

24B. Fertile stamens 1 or 2. 

2G Asa Stamens anid ipiseilAIstiercts ta\eysteyesazeraiay <=, veeve sheave. ci aisie«t slepereveladePetejeteraretateratstel alelsteyeys Fam. 56. Zingiberaceae, 

Z26B. “Stamens Ivor:2, fused ttorthestyle:, cytes. oyereiseleverstalo nie ehetelesielalelelaistvterey ele wrctele ayes) s Fam. 58. Orchidaceae, 

1B. Plants saprophytic, leafless, or the leaves without chlorophyll. 
27A. Ovary superior or nearly so. 

28A. Flowers unisexual; carpels many and free, 1-locular and l-ovuled. ............00ceeeueeeeae Fam. 40. Triuridaceae, 

28B. Flowers bisexual; carpels 3, connate at least toward the base; ovules many. .......... Fam. 52. Liliaceae (Protolirion), 
27B. Ovary inferior. 

PVN, IG AES Aeon Glee qy reo Gelciis st GisIay oocoocooucouaducoucerEeobouanuuoondodcoaee Fam. 57. Burmanniaceae, 

29B. Flowers zygomorphic; fertile stamens 1 or 2, fused to the style. ...........-..- eee esses eee Fam. 58. Orchidaceae, 

Subclass 2, DicoryLEDONEAE 

Leaves mostly net-veined; flowers typically 5-merous but variously modified, rarely 3- or 6-merous. 

1A. Corolla absent or rudimentary; calyx rarely petallike, sometimes none. 
2A. Flowers perfect or unisexual, borne in aments; trees or shrubs. 

3A. Flowers of both sexes in aments. 

4A. Capsules many-seeded; seeds provided with a tuft of long hairs. ............ cece eee eee eee ceeee Fam. 62. Salicaceae, 
4B. Fruit l-seeded, without a tuft of hairs. 

Ape neriale HOwers SOMtAny Any AXIST Ob DIACES Mele eleieiatslel rateretaeleleintereleteletsisieiere sissies sistetreistereier aioe Fam. 63. Myricaceae, 
SBagemale Aowers:2 or: S210) AXIS: of) DraCtSay. ovoisyuinveynjeiotoveys xibievevereveie:oseve.e/arets e)aveleys asateioveyerer ciel stererere Fam. 65. Betulaceae, 

3B. Flowers of only one sex (staminate) in aments. 

6A. Ovary superior; fruit an achene sometimes imbedded in the fleshy or juicy calyx. .............. Fam. 68. Moraceae, 
6B. Ovary inferior; fruit a nut, sometimes drupelike. 

Agee eaves pinnately compound's eacye ss cieieteleiorale ce toinvere care alate ale Vatuiaberareteloieitve ole elsvere rors arate Fam. 64. Juglandaceae, 
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PAE GEGEN Tas cited \o) eter e trod Aohnd DOO MEIER SO BORD Seo no DAS ae Aa Tina GHOoae rece. tp 0% Fam. 66. Fagaceae, 

2B. Flowers not in aments. 

8A. Carpels 2 to numerous, free or slightly adherent. 
9A. Calyx absent. 

10A. Trees or shrubs; flowers in racemes or fascicles. 

11A. Leaves palmately veined; flowers unisexual, fasciculate; fruit a follicle. ............ Fam. 89. Cercidiphyllaceae, 
11B. Leaves pinnately veined; flowers perfect. 

12A. Trees with evergreen leaves; flowers in racemes, carpels sessile, shortly connate and slightly embedded in the 

receptaclesittruit dehiscemtsy vsceicceceveia croravsievoveliearciecelavetenemellevevoxscontustovarcli ever wveceiere Fam. 87. Trochodendraceae, 
12B. Trees with deciduous leaves; flowers axillary in fascicles; carpels wholly free, pedicelled, indehiscent. 

Fam. 88. Eupteleaceae, 

HOBSeElerbsawithralracemosesinioresccose ieee eee teen rCeE eee EET cr eEeee eee renee Fam. 59. Saururaceae, 

9B. Calyx present. 

13A. Leaves opposite; herbs or climbing plants with somewhat woody stems. 
14A. Fruit a cluster of follicles or achenes, rarely solitary. ..............eeeeeeeeeeeeeees Fam. 90. Ranunculaceae, 

14B. Fruit an aggregation of fleshy carpels forming a berrylike structure. ................. Fam. 81. Phytolaccaceae, 
13B. Leaves alternate; trees, shrubs or climbing woody vines. 

DIA. GWeavest simples ic\z.c. crore «is isis io core ieve.erevs a yeieteray are ayer sic ke lortena e nuais ayebePotaeievers  aievevelevet ore parsr ails Fam. 94. Magnoliaceae, 

15B. Leaves compound. 
16A. ‘Trees and shrubs with pellucid oil-glands; leaves pinnately or ternately compound. ...... Fam. 110. Rutaceae, 

16B. Woody climbing plants without pellucid oil-glands; leaves palmately or ternately compound. 
Fam. 91. Lardizabalaceae, 

8B. Carpel 1 or usually more and united into a compound ovary. 

17A. Calyx absent; ovary superior. 
18A. Plants flat and thalloid, growing on rocks in running water. .............-..-+++++--- Fam. 70. Podostemaceae, 
18B. Plants terrestrial or aquatic, with stems and leaves. 

19A. Aquatic plants with finely dissected verticillate leaves. ..........-----+-+-+ee-eee Fam. 86. Ceratophyllaceae, 

19B. Terrestrial plants, or, if aquatic, the leaves always simple and not verticillate. 
20A. Plants dioecious, arborescent, evergreen. ......-.-- eee eee eee eee e eet teens Fam. 114. Euphorbiaceae, 

20B. Plants monoecious, deciduous, arborescent, or, if evergreen, the flowers perfect. 

21A. Flowers naked, included in a cup-shaped involucre (cyathium), the staminate flowers marginal, the pistillate 

centralssplantsawithymilkeyay ice well eee ee erence icineciiiett Fam. 114. Euphorbiaceae, 

21B. Flowers with a perianth, in spikes or racemes; plants without milky juice. 
22A. Root-parasites; leaves scalelike without chlorophyll; inflorescence ovoid to subcylindric, thick, very many 

Flowered ees, sai Ve veness|as ules sbevensuessswbekes lai oheraboary au Me ieueiec en et Rey Reese em eRene nel gee Fam. 77. Balanophoraceae, 
22B. Nonparasitic; leaves with chlorophyll. 

23A. Flowers unisexual; plants diminutive with simple opposite leaves, aquatic or in wet places. 
Fam. 115. Callitrichaceae, 

23B. Flowers perfect; plants usually of more robust stature. 
24A. Leaves trifoliolate or 3-pinnate; anthers opening by valves. ...............- Fam. 92. Berberidaceae, 

24B. Leaves simple; anthers longitudinally dehiscent. 
25A. Ovules solitary. 
26 Ange Weavestentiressusuallysalternates see eeeeieeciccene einer: Fam. 60. Piperaceae, 

ZOBylcavesusertate s Oppositessaeerieieicisieiiaeicieteieisie tactician Fam. 61. Chloranthaceae, 

2> Bem Ovules several won) panictaleplacentacsie rr essence Fam. 59. Saururaceae, 
17B. Calyx present; ovary superior to inferior. 

27A. Flowers minute and numerous, entirely enclosed within a thick ovoid or pyriform to globose receptacle (syconium) ; 
plants swith miley ijuice’, 75, -\chsoyo te) overs ava velere nee Sues ie etey apaielevelevcneoeleerecltorenverttentere Fam. 68. Moraceae (Ficus), 

27B. Flowers not enclosed within a receptacle. 

28A. Ovary inferior or perianth perigynous and the ovary superior. 
ZO AnePlantsy parasitic epiphytes: -:reversiseesetescreyohevavalsysiers sae Vee eco een ete Fam. 74. Loranthaceae, 
29B. Plants terrestrial. 

30A. Whole plant covered with stellate hairs or scales. .............---eeeeeeeeeeees Fam. 143. Elaeagnaceae, 
30B. Plants glabrous or pubescent, not stellate. 

31A. Calyx actinomorphic, 2- or 3-lobed, or distinctly zygomorphic. 

32A. Flowers perfect; stamens 3, 6, or 12; fruit berrylike or capsular, many-seeded. Fam. 75. Aristolochiaceae, 
32B. Flowers unisexual; stamens more than 12; fruit an achene. .............. Fam. 152. Theligonaceae, 

31B. Calyx actinomorphic, 4- or 5-lobed. 

33A. Styles more than 2. 
SAS, eavesiverticill ates. (fo e:jacc chase ace i sseulh iu op a05 2c te Sato toRe rel HM chatettoneiceea aked encdeeenee cham Fam. 150. Haloragaceae, 

34B. Leaves alternate. 
SIA) UAVS! SIMPLE’, ee. -k.0) 4: areca tetencvassuatecs ie arMtone Svan cmap le ee rome aewee ar ave arava ewaonatets escapees Fam. 82. Aizoaceae, 
SD Ba wlbeavest pimmate sar. ysycysiepe vet sie echey eh scsne ee PR RNG Se RAVES CUe eA ea ERASI Pot Pay eV es: Se awe a Fam. 104. Rosaceae, 

33B. Style 1. 
BOAY, viSeeds pana mys, «5 isyay s-auctscsyassus tics ee ves ans faites areas ty alors “ays aneteusceve dogs erekeh aster Pevetane Fam. 149. Onagraceae, 
36B. Seeds 1 or few. 

SHAN, ILeeKyes WeReCMMettes AGWENE, 5 o00000cccuescocauns0n0000000000000GG0 Fam. 151. Hippuridaceae, 
37B. Leaves alternate or opposite; terrestrial. 

38A. Ovules several in each locule of the ovary. ........--.eesseeeeeeeeeeeee Fam. 73. Santalaceae, 
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GENERAL Key To FAMILIES 

38B. Ovules 1 or 2 in each locule of the ovary. 
39A. Stamens inserted! on the calyx tube. ... 0... esse ec eens scceresesseese Fam. 166. Oleaceae, 
39B. Stamens inserted on the edge of the disc. ..........+....seeesseeees Fam. 155. Cornaceae, 

28B. Ovary superior; perianth hypogynous. 
40A. Trees and shrubs. 

41A. Anthers opening by valves; plants commonly aromatic. ..........eeeeeeeeeeeeeeeee Fam. 95. Lauraceae, 

41B. Anthers longitudinally dehiscent. 
ADIN WANTS Venta forblietel Gilaakiaels AcadasdendodocacasuodonncucnsoooenboDOAEaaG Fam. 110, Rutaceae, 
42B. Leaves without pellucid oil-glands. 

43A. Ovules several to many in each carpel. 
44A. Ovary 1-locular; stamens numerous, free. ..........+seesecsesseeeeees Fam. 140. Flacourtiaceae, 

44B. Ovary 2- to many-locular; filaments united into a tube. ...............00- Fam. 134. Sterculiaceae, 

43B. Ovules 1 or 2 in each carpel. 

45A. Ovary 2- to many-locular. 
Hdd. ILCANCS PNAS @spPESG, HoasandsonoonoanobnedangpodvcbedeoonudosbogS Fam. 166. Oleaceae, 

46B. Leaves simple. 
47A. Leaves alternate. 

48A. Styles 2; ovary 2-locular; capsules bifid. ...............-.0005- Fam. 103. Hamamelidaceae, 

48B. Styles 3; ovary 3-locular; capsules not bifid. .............+2.000- Fam. 114. Euphorbiaceae, 

47/Bx) heaves Opposites HOWeXS!UNISCXUalay ete nloletatclslayeictateinl-t-lellale) <a clots lay-ysterele ote Fam. 116. Buxaceae, 

45B. Ovary 1-locular. 
ADA”. /Stamenseincurved: il DIC), o =:craveray susan avasecc) sicsarat osusete yay ef <yst sucyeretar(arare twlaysrsyalies dvavaie Fam. 68. Moraceae, 

49B. Stamens erect in bud. 

DOANE Stylesvandustipriass2& cyscaysteforcroeevarcerateretcisieneia eles si avenersraieieyetsserevstemsteysle ey areeve Fam. 67. Ulmaceae, 
50B. Style and stigma 1. 

51A. Stamens 4; filaments adnate to calyx tube. ..............+++-s220+s- Fam. 71. Proteaceae, 

SI Basestamense sous) O-ahilamentsnclistiictasrrtiartisteteiisisteleretletelsistericte Fam. 142. Thymelaeaceae, 

40B. Herbs or suffrutescent undershrubs. 

52A. Ovary 2- to 3- or rarely 4-locular. 

53'Aa uCalyx-tube- presents is) or else avs arartpsyevererormsiens exeusus ee yeacsiotere «Oats ienafe excl aivielelenertaeje/eys Fam. 144. Lythraceae, 

53B. Calyx-tube absent. 

54A. Stamens tetradynamous; sepals 4; fruit usually a silique. ................-...- Fam. 98. Cruciferae, 

54B. Stamens equal in length; fruit a berry or capsule. 
SpA cea biiliteas bennysadoweEsnpertectaerseerreeeseiaietsisieforsve verde evel avetleY- tte ver=iet ey Vole Fam. 81. Phytolaccaceae, 
55B. Fruit a capsule. 

56A. Flowers perfect; seeds minute and numerous. ...........--+-eeeeeeeeees Fam. 82. Aizoaceae, 

56B. Flowers unisexual; seeds relatively few. 
57A. Filaments thick and flat; evergreen procumbent herbs or subshrubs; flowers in spikes. 

Fam. 116. Buxaceae (Pachysandra), 

57B. Filaments slender; plants of various habits. ........--....+--..--+s Fam. 114. Euphorbiaceae, 
52B. Ovary 1-locular. 

58A. Stipules membranous, sheathing the stem above the nodes, ocreate; achene enclosed by persistent sepals. 
Fam. 78. Polygonaceae, 

58B. Stipules not sheathlike and ocreate or absent. 
59A. Parasitic herbs without green parts. 

60A. Twining parasite on aerial parts of host plant; stems elongate, slender and branched. 

Fam. 95. Lauraceae (Cassytha), 

60B. Erect parasites on roots of host plant; stems thick, short and simple, with few scales. 

61A. Flowers perfect, solitary, terminal; stems with opposite scales. ............ Fam. 76. Rafflesiaceae, 

61B. Flowers unisexual, numerous, minute, spicate; stems with alternate scales. 

Fam. 77. Balanophoraceae, 
59B. Plants nonparasitic, with green leaves. 

6ZASS SepalseZeimostlyplarce-andicad ucoussmetseii-t-felelstsicierbekritetelelaieteietspe)sfeleyatelen ts Fam. 96. Papaveraceae, 

62B. Sepals 3-5, at least in male flowers, persistent. 

63A. Style or stigma 1. 

64A. Sepals united into an elongate tube. 

65A. Fruit an indehiscent nut, drupe or berry; ovary 1-locular and 1-ovuled. 

Fam. 142. Thymelaeaceae, 

65B. Fruit a capsule; ovary 1- to 6-locular with many ovules. ............ Fam. 144. Lythraceae, 
64B. Sepals distinct or nearly so. 

66A. Flowers unisexual; leaves simple. 

O7AS BStamensy man yew «ehtane, actays ehkel eller abet he a ors eatcTOLS ocak mags vonone Fam. 152. Theligonaceae, 

67B. Stamens 4-5. 
68A. Ovules basal and orthotropous; plant sometimes provided with stinging hairs. 

Fam. 69. Urticaceae, 
68B. Ovules mostly pendulous and anatropous; plants without stinging hairs. 

Fam. 68. Moraceae, 
66B. Flowers perfect. 

GO AwSepalsipexsistent. malted ua ty DASCa tel otelel=int= iafet-leveteyoyereieiet= te -ieyainista) eistahatals Fam. 104. Rosaceae, 

386 
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G8}, Ceprils clacielnoms, ives, souancsosccoocn.0d00U0DDOUDoDOCOHOOGS Fam. 90. Ranunculaceae, 

63B. Styles or stigmas more than 1. 
TW, Seely 2p Sievers mer, so5¢cacconconconcd0bs9500cD0nn000C0e Fam. 96. Papaveraceae, 

70B. Sepals 4 or 5, at least in staminate flowers; stamens few. 
MAC Eruitranbachene ee ryetl-verrertiehsieieteiteleteyalsseleieterote tere ieisterelorekere Fam. 68. Moraceae (Humulus), 

71B. Fruit a capsule or utricule. 
72A. Leaves opposite; nodes thickened; stamens usually twice as many as the sepals; seeds many, 

Dlacentationyiree-central meee een etnies rtetrte riers ls Fam. 84. Caryophyllaceae, 

72B. leaves mostly alternate; nodes not thickened; stamens commonly as many as the sepals; seeds 

1 or few. 
73A. Sepals scarious; stamens united at base; flowers bracteate. ...... Fam. 80. Amaranthaceae, 

73B. Sepals herbaceous; stamens usually free; flowers not bracteate. .. Fam. 79. Chenopodiaceae, 

1B. Corolla of distinct or united petals, or calyx petallike and provided with a whorl of external sepallike bracts. 

74A. Petals distinct or sepals petallike and provided with a whorl of external sepallike bracts. 
(piAeeeAquaticnherbs leavesppeltatelomcorclater ptr ieirtaeiitliet rite rire iatetcitslat-ietatsietstenemer tetera Fam. 85. Nymphaeaceae, 

75B. Terrestrial, rarely aquatic herbs, the leaves not peltate or cordate. 
76A. Ovary superior; perianth hypogynous (perigynous in Rosaceae). 

77A. Stamens more than twice as many as the petals. 
78A. Carpels more than 1, free or nearly so. 

79A. Filaments united into a tube; indument often lepidote or stellate. ...................- Fam. 133. Malvaceae, 

79B. Filaments free; indument usually simple. 
SOAS Stamens) perigynous;) sepals persistemts \yatae)-)-lelel-))s)el-lscts elele)e)sheholstele) tele leleleielete aici Fam. 104. Rosaceae, 

80B. Stamens hypogynous; sepals deciduous. 
AMEN Ter bse tieteisy siavsieisversrevavcielaeieperare cuauctclevels  shetayncvialicves Ae karclie aot Maen cn areoR eR RSet Fam. 90. Ranunculaceae, 

GIN, Iwas, Sonus, oe Wroouby Cleo, cosacanacoaseqndndaoousscocoodboodscnun Fam. 94. Magnoliaceae, 

78B. Carpel 1, or, if more, then united into a compound ovary. 
82A. Sepals 2 or 3. 

83A. Sepals petallike, colored; fruit an achene. ...............0...sseeeeeeeeseeees Fam. 90. Ranunculaceae, 

83B. Sepals not petallike, green; fruit a capsule. 
84A. Sepals caducous; leaves thin, serrate, lobed or compound. ...................-- Fam. 96. Papaveraceae, 

84B. Sepals persistent; leaves rather fleshy, simple and entire. ...................--: Fam. 83. Portulacaceae, 

82B. Sepals 4 or 5, or more. 

85A. Leaves opposite. 
86A. Plants not characteristic of mangroves or tidal flats; fruit a many-seeded capsule; leaves deciduous. 

87A. Stamens free, attached to the calyx-tube, frequently dimorphic or trimorphic; petals, if present, inserted 

OM WINS win Ge wae Abele, 4 oqqqanncccoc0cGd900050G0anb05000000n0008 Fam. 144. Lythraceae, 
87B. Stamens usually many, often clustered in fascicles of 3 to 5, inserted on the receptacle; petals inserted on 

The Mreceptacles Vey. a ites erccie tether ee sae ete eee eparete eect ater at ede eter eich tates Fam. 137. Guttiferae, 

86B. Plants of mangroves or tidal flats; fruit usually 1-seeded, usually viviparous; leaves persistent, evergreen. 

Fam. 145. Rhizophoraceae, 

85B. Leaves alternate. 
88A. Flowers zygomorphic; fruit a legume; leaves frequently compound. ........... Fam. 105. Leguminosae, 

88B. Flowers actinomorphic. 
89A. Filaments united into a tube, or partly so. 

90A. Plants with pellucid oil-glands in all parts. ..............---- eee eee eee eeee Fam. 110. Rutaceae, 

90B. Plants without oil-glands. 
QUA, Sepals vallyeus iin lech cacocanccodnanscccoouD sss GoobHoDDOODODCODDONSO Fam. 133. Malvaceae, 

(lis, Seorils iemloystenyys sim [eC ooannouncaccsepoo nud oocoboouboudouBoDyOepaOE Fam. 136. Theaceae, 

89B. Filaments free to the base. 
OO/Awe Galyxqpersistentulerr ne ninee areca eitoneeieieeitset ttt etter Fam. 104. Rosaceae, 

92B. Calyx deciduous. 
OB Aue Ovanye prominently astipitatenmerayeyeleistekieletetttenienenett netstat tetera Fam. 97. Capparidaceae, 

93B. Ovary sessile, not stipitate. 
94A. Woody climbers with alternate leaves. .........+..-.seeeeeeeeeeeee Fam. 135. Actinidiaceae, 

94B. Plants not climbing. 

95A. Sepals valvate. 
96A. Petals entire, imbricate or convolute in bud; anthers longitudinally dehiscent. 

Fam. 132. Tiliaceae, 

96B. Petals frequently laciniate or dentate; anthers opening by pores. .. Fam. 131. Elaeocarpaceae, 

OSB eSepalspimlbricate nc -jasc.eet-yaynloss orstesoreeseroyenate eterna rete hetote tomer sev etereterie eter sven Fam. 136. Theaceae, 

77B. Stamens twice as many as the petals or fewer. 
97A. Insectivorous plants usually growing in moist places, or in water, with gland-tipped hairs on the leaves. 

Fam. 99. Droseraceae, 

97B. Plants not insectivorous. 
98A. Carpels more than 1, separate or nearly so. 

99A. Plants with pellucid oil-glands in all parts. ........ cece eee eee eee teen eee Fam. 110. Rutaceae, 

99B. Plants without pellucid oil-glands. 
100A. Flowers 4- or 5-merous; stamens equaling or twice the number of the perianth lobes; plants more or less 

fleshy; carpels subtended by an hypogynous scalelike nectariferous gland. .... Fam. 100. Crassulaceae, 
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100B. Flowers variable, not as above. 

101A. Stamens perigynous. 
102A. Stipules usually prominent; carpels one to many. ...----+e+-e eee eeeeeee ... Fam. 104. Rosaceae, 
102B. Stipules usually absent; carpels frequently fewer than the sepals. ......... Fam. 101. Saxifragaceae, 

101B. Stamens hypogynous. 
LOS Aree Uiceeshwsthypiinate leaves: wayetetslaistetebaialel biota! oleje lelaicy-t-te)= teleport <fcleis e)<l<le/=1 Fam. 111. Simaroubaceae, 

103B. Shrubs or woody climbers; leaves never pinnate. 

104A. Leaves palmately or ternately compound. ........20eeeeeeeeeeeeees Fam. 91. Lardizabalaceae, 
104B. Leaves simple. 

105A. Leaves alternate. 
106A. Stipules none; flowers usually greenish, small, rarely solitary, unisexual. 

Fam. 93. Menispermaceae, 

106B. Stipules large, deciduous leaving distinctive scars; flowers usually white or colored, large, 
oolletng feats son oodcaaboup uooodI00G4 bod UdobUononaoOU eS . Fam. 94. Magnoliaceae, 

MOS BH eiWeawessopposite arejersictelelciefesevers'aistetetet=celes<letnzele vere tops fevalevel vfelvietexoyetel eicsevete Fam. 118. Coriariaceae, 

98B. Carpel 1, or if more than 1, these united into a compound ovary. 
107A. Styles 2-5. 

108A. Leaves opposite or verticillate. 
NODANenSepalsi2-splantsyrathersfleshysecteetivalale eiaraireletsisteushebienebettedseeieverePee tele ter sis) vars Fam. 83. Portulacaceae, 

109B. Sepals 3-5. 

110A. Herbs with entire leaves. 
111A. Flowers 3-merous; plants small, flaccid, with stipules, growing in mud or in water. 

Fam. 138. Elatinaceae, 
111B. Flowers 4- or 5-merous; stipules commonly absent. 

112A. Leaves mostly with pellucid resinous glands; stamens frequently numerous and clustered into 
fascicles Os SstOvo sy ereialayerelcversveYerste/soleteveyeleiore mparatalsrevepe Naver ste tlereecatesdre Fam. 137. Guttiferae, 

112B. Leaves without resinous glands; stamens twice as many as the petals or fewer. 
Fam. 84. Caryophyllaceae, 

110B. Herbs or woody plants with serrate leaves. 
MUS Atp a eavesisinn pl ems 21.50 cnet otei rave yavs feiisick overs ster eyerel avalater o¥etoyevsletolslsrefey@ era siecese .. Fam. 101. Saxifragaceae, 
HISB eaves) pinnate ontemate-punaten afelejaiareleiteleleriele lterererersseiaisrelelesi sels Fam. 122. Staphyleaceae, 

108B. Leaves cauline and alternate or basal. 
DIAC Sepals;2-sleavesypinuatel ys marteds mp-ler-(elelelcislereiecieieie-e cpeieieterehsleiviststsielvejatertere« Fam. 96, Papaveraceae, 
114B. Sepals 3-5. 

115A. Sepals 3; much-branched procumbent alpine shrubs; leaves evergreen, linear, small and densely 

anranredyonubranchletgaparilalcrferelalerevelsve) cietelererer=ieteversksteleispeicterslereteisversisY= Fam. 117. Empetraceae, 
115B. Sepals 4-5. 

116A. Trees or shrubs. 
LUA ae eawes!com pound stwerssr. ayueseitated se peter Palate och crjevarsisteastavavelckereiteie lees Fam. 119. Anacardiaceae, 

UU7B:, Heeavesysimm plestszs eretays seterencye otste rere ote axor at esis yalafe ayonysterefeis 31st oes Fam. 103. Hamamelidaceae, 
116B. Herbs. 

VBA) Leavesiteifoliolatesy sio-cicicpa cya) overenee araperet crore tevekatorsysioyehs Guchsjevale eee scerers Fam. 107. Oxalidaceae, 
118B. Leaves simple. 

TLVAC eLeavessentires lincar to lanceolate: sereiserereielereleiererelei « clerelelelcisis crave ... Fam. 108. Linaceae, 

119B. Leaves ovate to cordate-orbicular. 
120A. Leaves chiefly cauline, with stellate hairs. ...............+e006 Fam. 134, Sterculiaceae, 

120B. Leaves chiefly basal, without stellate hairs. ................--- Fam. 101. Saxifragaceae, 
107B. Style 1. 

121A. Ovary 2- to 5-locular. 
122A. Flowers distinctly zygomorphic. 

123A. Trees; leaves opposite, palmately compound. .........-+++++seeeees Fam. 125. Hippocastanaceae, 
123B. Herbs; leaves alternate, simple. 

124A, Flowers spurred; ovary 5-locular, the ovules numerous; valves of capsule coiling and ejecting the 

seedsyelastically sin debiscencerumys\atesepattes-ieioyeratr-isteroliateteieresterehe eeieens Fam. 128. Balsaminaceae, 

124B. Flowers not spurred; ovary 2-locular, each containing 1 ovule; capsules much flattened, the seeds 

EAIEN OR Peg OOOO UO OREM AOU Ia TOD SOLaNS CNODEAO Gs aE Meco Eka Fam. 113. Polygalaceae, 
122B. Flowers actinomorphic. 

25 AcweLeavesnysthinellucidvoil-elands:eswieferieicleyeiierteitaciclaciein eerie i tereeentaeeerse ere Fam. 110. Rutaceae, 
125B. Leaves without pellucid oil-glands. 

PZ GAvum@lim bingysbrubs with) tendrilsurpreretecier erences eters ciaterclaloieltiveitetere rs Fam. 130. Vitaceae, 
126B. Plants without tendrils. 

127A. Plants herbaceous. 

128A. Petals 4; stamens 6, didynamous; fruit a silicle or silique. ..........-- Fam. 98. Cruciferae, 

128B. Petals more than 4; stamens as many as the petals or more numerous; fruit various, not as 
above. 

129A. Plants saprophytic, without chlorophyll. ..........+seeceeeeeees Fam. 158. Pyrolaceae, 
129B. Plants not saprophytic. 

US OAS SAR ruiits Spiny ses ay eveyone ah clavevsae exere aisle” are/exusaiara/ahnceeene Fam. 109. Zygophyllaceae (Tribulus), 
130B. Fruits not spiny. 
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16 GENERAL Key To FAMILIEs 

131A. Petals inserted on top of the calyx-tube. 
132A. Filaments geniculate and inflexed. .................. Fam. 148. Melastomataceae, 
1B2B ye ehilamentssnot geniculate ieee arate Fam. 144. Lythraceae, 

131B. Petals free from the calyx. 
(BSAC webruitelobedvandabeakedgmeer ei recrernnr critter Fam. 106. Geraniaceae, 
133B. Fruit of more or less separate carpels, not lobed or beaked. . Fam. 101. Saxifragaceae, 

127B. Plants woody, trees or shrubs. 
134A. Leaves alternate. 

135A. Leaf-blades simple. 
136A. Ovules numerous in each locule of the ovary. 

137A. Anthers opening by terminal pores. 
138A. Anthers erect in bud; carpels when 3 the other floral parts 3- or 6-merous. 

Fam. 159. Ericaceae, 

138B. Anthers inverted in bud; sepals and petals 5; ovary 3-locular with a 3-lobulate style. 

Fam. 157. Clethraceae, 

137B. Anthers opening by slits. ...........--...eeee essence eee Fam. 102. Pittosporaceae, 
136B. Ovules 1- or 2 in each locule of the ovary. 

139A. Stamens opposite the petals. 

140A. Sepals valvate. ......... deo kos etl ete Ree Aue ite Fam. 129. Rhamnaceae, 

4 OBS Sepalsiimbricateninbud aenieerreeinaeeree eerie Fam. 127. Sabiaceae, 

139B. Stamens alternate with the petals. 
141A. Fruit a capsule or samara; flowers provided with a disc. ... Fam. 121. Celastraceae, 

141B. Fruit drupaceous; flowers without a disc. .............. Fam. 120. Aquifoliaceae, 

135B. Leaf-blades compound. 
IG, Ovary clegalhy nel, csanncascoangcosusscooposocssccanne Fam. 111. Simaroubaceae, 

142B. Ovary not lobed. 
143A. Stamens united into a tube. ......-....-...0-0--e+- eee eee Fam. 112. Meliaceae, 

143B. Stamens free. 
144A. Stamens rising inside the disc. ....................---+ Fam. 126. Sapindaceae, 
144B. Stamens inserted on or under the edge or rim of an annular intrastaminal disc. 

Fam. 119. Anacardiaceae, 

134B. Leaves opposite. 

145A. Leaves simple. 
146A. Fruit a winged samara. 

147A. Stamens usually 8; flowers with a disc; fruit a pair of adnate samaras. 

Fam. 124. Aceraceae, 
147B. Stamens 2; flowers without a disc; fruit a single samara. 

Fam. 166. Oleaceae (Fraximus), 

146B. Fruit capsular or baccate, rarely with protrusions suggesting wings. 

148A. Anthers opening by pores; filaments geniculate and inflexed. 

Fam. 148. Melastomataceae, 

148B. Anthers opening lengthwise; filaments not geniculate. 
149A. Stamens as many as the petals and opposite them. ....... Fam. 129. Rhamnaceae, 

149B. Stamens as many as the petals or fewer and alternate with them. 
Fam. 121. Celastraceae, 

145B. Leaves compound. 
150A. Fruit an inflated capsule or berry; stipules paired. ........... Fam. 122. Staphyleaceae, 
150B. Fruit a samara; stipules none. ................ Fam. 124. Aceraceae (Acer, in part), 

121B. Ovary 1-locular. 
151A. Flowers zygomorphic. 

152A. Calyx gamosepalous; fruit a legume, I-carpellate. ...............+-.+0-- Fam. 105. Leguminosae, 
152B. Calyx-lobes free; carpels 2 to many. 

I5SV5 Saeels amel sails 5g cays S=. cooccccccessvgcn0csda900000G0be000008 Fam. 139. Violaceae, 
153B. Sepals 2 or sometimes almost absent; petals 4; carpels 2. ............... Fam. 96. Papaveraceae, 

151B. Flowers actinomorphic. 

154A. Anthers mostly dehiscing by valves. .............220eeeeeeeeeee eee eens Fam. 92. Berberidaceae, 
154B. Anthers not opening by valves. 

IS SIAG ai Sepals 2a) s:ciaiis ava chevsaves tus, Scie: Veep Se ES ees Fam. 96. Papaveraceae, 
155B. Sepals more than 2. 

156A. Sepals 4; leaves simple. 

157A. Woody plants with berrylike fruit; stamens 8. ................. Fam. 141. Stachyuraceae, 
157B. Herbs; fruit a silique or rarely a loment; stamens 6, tetradynamous. .... Fam. 98. Cruciferae, 

156B. Sepals 5. 
TS SArvobrurtia legumesd.21) he cee tie Meera ein aetna entitle cto Fam. 105. Leguminosae, 
[58 Basebrinitanachenerorstolliclessper renee ere eee een eer nerenrc Fam. 104. Rosaceae, 

76B. Ovary inferior to semi-inferior. 
159A. Stamens many, more than twice as many as the petals. 

GOAN Sepalse2tcapsulelcircumscissilessiee eee eee eee eee eee Fam. 83. Portulacaceae, 

160B. Sepals 4 or more; fruit dehiscing otherwise. 
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GENERAL Key To FAMILIES 

161A. Leaves alternate, usually stipulate; petals usually 5; fruit a pome. .........0.0eeee eee Fam. 104. Rosaceae, 

161B. Leaves opposite, without stipules. 
WGZAS Rrnitea) debiscentymany-seeded capsules)... «..\e\a\si-vatecletelelelatstel= crelahoialel= shelslalaistevels Fam. 101. Saxifragaceae, 

162B. Fruit indehiscent. 
163A. Anthers 4-locular; fruit 1-seeded, germinating in situ and the hypocotyl much elongate while still attached 

to the branch; leaves without pellucid glands. ..............eeeeeeeeee Fam. 145. Rhizophoraceae, 

163B. Anthers 2-locular; fruit more than 1-seeded, never germinating within the attached fruit; leaves with pel- 
mere! eMC cooodano ns dHOdoodMoBNOOUUUdOD dH ODDOCUDEOOa DOO DOOOGOUDD DO Fam. 147. Myrtaceae, 

159B. Stamens twice as many as the petals or fewer. 
164A. Styles 2 or more. 

165A. Seeds many; ovary superior, free or partly adnate to the calyx tube. .............. Fam. 101. Saxifragaceae, 
165B. Seeds 1 or 2 in each locule; ovary inferior. 

IGGACE eaves opposites erbsiy hye clere!eicicic ciajelciere.cfevalolelersis ave, nisl lence sislele scale ferevelerdielen oie Fam. 150. Haloragaceae, 
166B. Leaves alternate. 

167A. Herbs; petioles usually expanded or sheathing at base; fruit a schizocare composed of two indehiscent 
fn tala (1 Se BiG PA OI CIORIC ICCC En BO BOCIAC OCCT EKIO OC Or cID COA Cec Oe OG ORCS Fam. 154. Umbelliferae, 

167B. Woody plants, rarely herbs; petioles not expanding or sheathing at base; fruit a capsule or berry, not di- 
vided into mericarps. 

NGS AcmeEecavesisimplessirnitiae-locularicapsules rtetey-l-\eleletcleleiai<ielslelettosiel eel ielet ole Fam. 103. Hamamelidaceae, 

168B. Leaves lobed or compound; fruit a drupe or berry. ........--0ee eee e cece eees Fam. 153. Araliaceae, 
164B. Style 1. 

169A. Anthers opening by terminal pores; seeds many. 
MAQAS® (THeavest3=1to nerves cscayesie ate ecsusce a)2/sisis1siais <\evave1s ais exe (ate ays) iesa a's) avelawapetelars Fam. 148. Melastomataceae, 
OBS Leaves with only, the midrib) prominents s-- =) ls sels eee eee ieee seers sees Fam. 159. Ericaceae, 

169B. Anthers longitudinally dehiscent; seeds 1 to few. 
171A. Trees or woody shrubs, rarely herbaceous; fruit a drupe or berry. 

172A. Leaves simple. 
173A. Filaments free or slightly united at base. 
UPA Ae MP Stal Si eae cis cerapars ities haevovarwesce cet dic asion Irae eee telaateleets lero esol anes oho eee Fam. 155. Cornaceae, 

L7ABs oPe tals} G72 -< cyaiscaras avery orcsnva ani daca re reei Rare VANS TVG TER ae SET ST Se NE Fam. 146. Alangiaceae, 

7, ilenicnue tonal Palo io A HSS Goo aaccanncoucconauodeucdsansednuenn Fam. 165. Styracaceae, 

L72B;. Teeaves\ Compounds: (fois avsse/otsterasie ever teva Povavors eo eetsei ave era ee GPa leit ke fos exctvoreterereee ae roveiotors Fam. 153. Araliaceae, 

171B. Herbs or suffrutescent undershrubs; fruit a capsule. .............eeee eee eee eees Fam. 149. Onagraceae, 
74B. Petals more or less united. 

175A. Ovary superior. 
176A. Carpels 2, separate; plants commonly with milky juice. 

177A. Filaments free, pollen not united into masses; style and stigma 1. ...............--00- Fam. 169. Apocynaceae, 
177B. Filaments united, pollen united into a mass (pollinia); styles 2, stigmas lobed. ....... Fam. 170. Asclepiadaceae, 

176B. Carpel 1, or, when more than 1, united into a compound ovary. 
178A. Stamens exceeding the number of corolla-lobes. 

179A. Ovary 1-locular. 
180A. | Leaves|\compound, the keelloften basally, ‘connate, .. <0. «sie cllss es cls ee sla ale 6 Fam. 105. Leguminosae, 

SOB wep ecavestsiniplesccorollayeamopetalousswemrelrialsstersieliersicisrcietertier teicher ater ereisieistele Fam. 165. Styracaceae, 
179B. Ovary 2- to many-locular. 

181A. Styles 2 to many, sometimes apically branched. 
182A. Filaments more or less united; flowers bisexual. 

SS Ate Stipulestpresentsyherbstonsurubsiwsverieterserteiatertetetsleletetctey stella ietcbevoreiele eiciertinte eters Fam. 133. Malvaceae, 

USSR eaStipilesrabsentsitreesioLslrllbsenvreleraetelapeieleietcteieistetclerclate eiereterstersreteretorsrersterietteterete Fam. 136. Theaceae, 
182B 5) ebilaments|distincts) flowers umisextidlonscrialelelercie lois eiclelele cist oleiiercieteleieleleleleiels « erereiarere Fam. 163. Ebenaceae, 

181B. Style simple or shallowly lobed at apex. 
184A. Flowers zygomorphic; ovary 2-locular and 2-ovuled. ...............-eeeeeeeee Fam. 113. Polygalaceae, 
184B. Flowers actinomorphic. 

185A. Stamens more or less united; anthers longitudinally dehiscent. 

186A. Stamens twice as many as the corolla-lobes. ...........-. eee ceceecceeeees Fam. 165. Styracaceae, 
186B. Stamens more than twice as many as the corolla-lobes, hypogynous. ............ Fam. 136. Theaceae, 

185B. Stamens free to the base; anthers opening by pores or transversely or very rarely longitudinally dehiscent. 
187A. Ovary 3-locular; style shallowly 3-lobed at apex; sepals free to the base; anthers inverted in bud. 

Fam. 157. Clethraceae, 

187B. Ovary 4- to 7-locular; style usually unlobed; sepals usually connate at the base. 

WSS ASH Plan tsswoad yerersicisteis Gctescrelareisre ole: tinioteraiarelsreyereravelowwiareral oye arate orene eras inieieteiate Fam. 159. Ericaceae, 

U88B (Plants herbaceous: | 2.i</ih eerie c eeete loa eere aera arate tel cree eteie bs ee neon Fam. 158. Pyrolaceae, 
178B. Stamens as many as the corolla-lobes or fewer. 

189A. Stamens as many as the corolla-lobes and opposite them; ovary 1-locular. 

190A. Styles 5; ovary l-ovuled; fruit a utricle often inclosed within the calyx. ......... Fam. 162. Plumbaginaceae, 
190B. Style 1; ovary more than 1-ovuled but the fruit may be only 1-seeded; fruit a capsule or drupe, not a utricle; 

ovules on a free-central placenta. 

191A. Herbaceous; fruit a capsule; ovules numerous. ..........eeeeeeeececccccceeees Fam. 161. Primulaceae, 

191B. Woody-stemmed shrubs, or suffrutescent undershrubs; fruit a drupe; oyules numerous, and the ovary semi- 

inferior (Maesa), or ovules few and the ovary superior. ...........020000000: Fam. 160. Myrsinaceae, 
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18 GENERAL Key To FAMILIES 

189B. Stamens as many as the corolla-lobes and alternate with them, or fewer. 
192A. Fertile stamens 2 or 4, fewer than the corolla-lobes. 

193A. Herbs; corolla more or less zygomorphic. 
194A. Ovary 1-locular. 

195A. Aquatic herbs, the submerged leaves much dissected, with insectivorous bladders; corolla spurred at 

Loy era ete ees AAI ERE hy rl Ol TAS cL AA Proc GOA ao MO RECA C Fam. 181. Lentibulariaceae, 

195B. ‘Terrestrial herbs without insectivorous bladders; corolla not spurred. 
196A. Fruit an indehiscent 1-seeded nutlet, conspicuously reflexed; placentae basal. 

Fam. 184. Phrymaceae, 

196B. Fruit a many-seeded dehiscent pod or capsule, not reflexed; placentae parietal. 
197A. Plants with green leaves; stamens 2-5. .....-.---0s eee eee reer eres Fam. 180. Gesneriaceae, 

197B. Plants parasitic, without green leaves; stamens 4. ...........-----+-+> Fam. 179. Orobanchaceae, 

194B. Ovary 2- to 5-locular. 
198A. Ovary with a solitary ovule in each locule. 

199A. Ovary deeply 4-lobed consisting of as many nutlets; style 1, cleft at apex. ...... Fam. 175. Labiatae, 
199B. Ovary not lobed; style 1, entire. 1.00... 00sec eee eee ee ee ee eee ne Fam. 174. Verbenaceae, 

198B. Ovary with 2 to many ovules in each locule. 
200A. Vegetative parts usually with cystoliths; seeds few, each supported by a retinaculum. 

Fam. 182. Acanthaceae, 

200B. Vegetative parts without cystoliths; seeds usually small and many, not supported by a retinaculum. 
201A. Shrubs with alternate leaves; fruit a berry or a drupe. .............+-. Fam. 183. Myoporaceae, 

201B. Herbs, rarely trees or shrubs, with alternate, opposite or verticillate leaves; fruit usually a dehiscent 

GCapstile sarees orsteiasebans fava ere tacsvolone eta Slee tera k sleeve elokcteketetoteretotetote Fam. 177. Scrophulariaceae, 
193B. ‘Trees or shrubs; corolla essentially regular. ........00seeeeee eee setters eerees Fam. 166. Oleaceae, 

192B. Fertile stamens 4 or 5, as many as the lobes of the nearly actinomorphic corolla. 
202A. Ovary apparently deeply 4-lobed. 
PUB, ILGENES- CHOIR oo ovosooano agg oon an dDoUOD ODO GO DOOUDOpOnOUaDUGoOUDUODIDDOGD Fam. 175. Labiatae, 
DOSBumsseavesnaltenmate yarn tater taretsicreteteloreaie toi cnctetseks Celtel tale tencenetcvel Meenet NareRstetetot= Fam. 173. Boraginaceae, 

202B. Ovary not 4-lobed. 
204A. Stamens free or nearly free from the corolla. 

205A. Scandent shrubs; style simple, 5-lobed. .............0.0000eeeeeeeeeeeeee Fam. 123. Icacinaceae, 

205B. Erect or ascending shrubs or trees; styles entire or absent. 
206A. Style simple; fruit a capsule; flowers perfect. ...........seeee eee esse ee eeee Fam. 159. Ericaceae, 

206B. Style absent; fruit a drupe; flowers usually polygamodioecious. .......... Fam. 120. Aquifoliaceae, 

204B. Stamens epipetalous. 
207A. Capsule bifid at apex; leaves opposite, with stipules. .............++.++---- Fam. 167. Loganiaceae, 
207B. Capsule not lobed until maturity, or a drupe, sometimes a berry; leaves opposite and exstipulate or 

alternate. 
208A. Corolla small and scarious; capsules circumscissile; leaves simple and all radical. 

Fam. 185. Plantaginaceae, 

208B. Corolla not scarious; fruit usually longitudinally dehiscent or sometimes indehiscent. 
209A. Leaves opposite. 

ZilOAWAWioodyaplants seer r Serer ere erer ante reer relent m cers Fam. 174. Verbenaceae, 
PIOB Se blerbstntecrcteverasieenctace tere bret ehc tears leletcheie ele yetenoiele etoraters tele Giese eter ketene Fam. 168. Gentianaceae, 

209B. Leaves alternate. 
211A. Plants scandent. 

212A. Flowers perfect; fruit usually a capsule, rarely a berry; stigma capitate or bifid. 
Fam. 171. Convolvulaceae, 

212B. Flowers unisexual; fruit a drupe; stigma 5-lobed. .............--... Fam. 123. Icacinaceae, 

211B. Plant not scandent. 
213A. Stigmas 3; ovary 3-locular; capsule dehiscent, 3-valved. 

214A. Herbs with pinnately divided leaves. .........+-200ee+eeeee Fam. 172. Polemoniaceae, 

214B. Depressed shrublets or subherbaceous with undivided, entire or serrate leaves. 
Fam. 156. Diapensiaceae, 

213B. Stigmas 1-5; ovary 1- to 5-locular (when 3-locular the capsules indehiscent). 

215A. Ovary 2- or 3-locular; terrestrial plants. 
216A. Ovules many; leaves pubescent, glabrous or spiny, not characteristically scabrid or hispid. 

Fam. 176. Solanaceae, 

216B. Ovules 4; leaves characteristically scabrid or hispid, sometimes glabrous, never spiny. 
Fam. 173. Boraginaceae, 

215B. Ovary 1-locular; terrestrial or aquatic plants. 
217A. Terrestrial or aquatic herbs; corolla-lobes convolute, induplicate or valvate in bud. 

Fam. 168. Gentianaceae, 

217B. ‘Terrestrial or epiphytic shrubs or herbs; corolla-lobes imbricate in bud. 
Fam. 180. Gesneriaceae, 

175B. Ovary inferior or semi-inferior. 
218A. ‘Tendril-bearing, climbing herbs with unisexual flowers; fruit a pepo. ............--.--- Fam. 191. Cucurbitaceae, 

218B. Tendrils absent; fruit never a pepo. 
219A. Anthers not united. 
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GENERAL Key To FaMiIcies 

220A. Stamens many, more than twice as many as the corolla lobes; trees or shrubs. ........ Fam. 164. Symplocaceae, 
220B. Stamens twice as many as the corolla-lobes or fewer. 

221A. Stamens free or nearly free from the corolla. 
222A. Woody plants; stamens twice as many as the corolla-lobes. 

223A. Filaments free to the base; anthers dehiscing by apical pores. ......++++++eeeeeees Fam. 159. Ericaceae, 
223B. Filaments united at base; anthers longitudinally dehiscent. ..............2+-+++ Fam. 165. Styracaceae, 

222B. Herbs or shrubs. 
224A. Stigma indusiate; shrubs (in ours), without milky juice. ..............+22-- Fam. 193. Goodeniaceae, 
224B. Stigma not indusiate; herbs (in ours), with milky juice. ..............+--- Fam. 192. Campanulaceae, 

221B. Stamens epipetalous. 
225A. Fertile stamens 1—4, fewer than the corolla-lobes. 

226A. Terrestrial herbs; flowers small, many, in corymbs or cymes; ovary wholly inferior. 
Doom El owersawit Hout nvolicressmaerctcdeieteialclelereisialeicieleleversteleicterelelaisie| alevefelereveterete Fam, 189. Valerianaceae, 

22D ROW ersvIDVOLICKALC na ecelete rate: everelelelevers Wie nial ore aieleleis(e sve sterere/chevereleleiesacsielers ere Fam. 190. Dipsacaceae, 

226B. Aquatic herbs; flowers solitary in axils of leaves; ovary semi-inferior. ..........- Fam, 178. Pedaliaceae, 
225B. Fertile stamens as many or twice as many as the corolla-lobes. 

228A. Leaves alternate. 
229 AcmblantsnwoadyvOvanyeinreriolestetetelelerereteteleletelsterarelolersievataleteyereretelelsietere Fam. 72. Olacaceae (Schoepfia) 
229 Reese lants, Ler bvaccousslOVALyASU DCI Lematertnleleiejeleretsietelstetateretcteieletciat-valelatelstaralalayate Fam. 168. Gentianaceae, 

228B. Leaves opposite or verticillate. 
230A. Leaves simple or pinnately compound; fertile stamens as many as the corolla-lobes. 

231A. Stipules present, interpetiolar or intrapetiolar, becoming leaflike (Galium); flowers actinomorphic. 
Fam. 186. Rubiaceae, 

231B. Stipules minute or absent; flowers zygomorphic or actinomorphic. ....... Fam. 187. Caprifoliaceae, 
230B. Leaves ternately compound; fertile stamens twice as many as the corolla-lobes. ... Fam. 188. Adoxaceae, 

219B. Anthers united. 
232A. Flowers variously arranged, not in involucrate heads; fruit a capsule. ............. Fam. 192. Campanulaceae, 

232B. Flowers in involucrate” heads; fruit a cypselate achene, usually with a scaly, hairy, or plumose pappus. 
Fam. 194. Compositae, 
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Phylum PTERIDOPHYTA 

Ferns and Fern Allies 

Fam. 1. PSILOTACEAE  Marsusa-ran Ka __ Psilotum Family 

Frequently epiphytic, herbaceous, erect or pendulous perennials with dichotomously branched creeping rhizomes; leaves 
(branch-tips) flattened and leaflike or scalelike; sporangia homosporous, solitary and terminal on the branch-tips, rather large 
and prominent, 2- or 3-locular and 2- or 3-lobed; spores many——Two genera with about 3 species, in the Tropics and sub- 

tropics. 

1. PSILOTUM Sw. Martsusa-ran Zoku 

Rhizomes wiry, creeping, branched; stems simple in the lower half, much forked toward the top into slender flattened or 
triquetrous branchlets; leaves (branch tips) scalelike, minute, 3- or 2-ranked; sporangia coriaceous, sessile, depressed at apex, 
3Jocular, 3-lobed, loculicidally split; spores oblong, 1-ribbed———Two species, of wide distribution, mostly in warmer regions. 

1. Psilotum nudum (L.) Beauv. Lycopodium nudum  angia depressed-globose, about 2 mm. across, 3-grooved and 
L.; P. triquetrum Sw—Matsuza-Ran. Rhizomes 1-2mm._ obtusely 3-angled——Epiphytic on tree trunks or on rocky 
across, brown-villous; stems 10-35 cm. long, 1-1.5 mm. thick, cliffs; Honshu (Kanto Distr. and westw.), Shikoku, Kyushu; 
erect, slender, green, glabrous, loosely scaly, dichotomously rare-———s. Korea, Ryukyus, Formosa, China, and generally in 
forking in upper half; sterile scales entire, the fertile bifid; spor- _ the Tropics. 

Fam. 2. EQUISETACEAE = Toxusa Ka __ Horsetail Family 

Perennial herbs with creeping rhizomes; stems green, all alike or of two kinds (the sterile stems green, the fertile without 
chlorophyll), simple or branched, grooved, with a ring of smaller cavities around the central cylinder; leaves very small, con- 

nate and forming a sheath above the nodes, the sheaths with as many teeth as the grooves on stems; spikes terminal, the 
stipitate-peltate sporangiophores spirally arranged on a common axis; spores all alike, green, provided with 4 elastic, hygroscopic, 

clavate bands.——A single genus. 

1. EQUISETUM L. = Toxusa Zoxu 

Characters of the family—About 23 species, nearly cosmopolitan, absent in Australia. 

1A. Spikes obtuse to subacute, not apiculate; stems annual. 

2A. Stems dimorphic, the fertile whitish or flesh-colored, soft and succulent, the sterile green and branched. 

3A. Internodes nearly smooth or with minute scabrid tubercles; teeth of primary sheaths brown throughout, those on the branches sub- 
Wiate-trian pt lane isc. avsiceoviielsiora eel elaystaevel eos) atelekeye: s,c stata to incslelele eoisseins = of e co-che. ousbevete eh eforauon tere ster mieiete s ateleiate 1. E. arvense 

3B. Internodes minutely spiny on the ridges; teeth of primary sheaths with broad, scarious, white margins, those on the branches 
|synovete LhTAVs lo (1s) EPC ey ee DRI IS OIE Con Gictod ait mere Cn oid DOU cred create mene hU 5 Sdcicioden tong 2. E. pratense 

2B. Stems all alike, green. 
4A. Stems spinulose on the ridges; teeth of primary sheaths with very broad membranous margins; branches spreading or drooping. 

5A. Sheaths of branches with erect deltoid teeth; branches simple. ............--- ese eeeeccrcceeccccscessecs 2. E. pratense 

5B. Sheaths of branches with spreading subulate-linear teeth; branches ramulose, drooping above. .............. 3. E. sylvaticum 

4B. Stems smooth, with minute tubercules; teeth of primary sheaths with scarious margins; branches ascending, usually simple. 
6A. Primary sheaths loose, with 10 or fewer broadly lanceolate teeth rather prominently scarious on the margin; stems with 

Slenderacentralicavitismarertsyettetererctelteteie aeieerst\catiel eke reir ienencsLerotee ciel oletetereneitecastetecercistain) ateletelecatel mes olel intetenere 4. E. palustre 
6B. Primary sheaths tight, with 15-20 subulate-lanceolate teeth scarcely or very narrowly scarious on margin; stems with a large 

Central cavleyperrereeuctas Coy auhe rue teleae taieus tree eke oteene nae aeaiaetel aenetnicfotetcvaiel chatnvocena hate venetetotale stetatetatete sreteteieretietetars 5. E. fluviatile 

1B. Spikes apiculate to obtuse; stems evergreen. 
7A. Teeth caducous. 

8A. Sheaths nearly as wide as long, becoming blackish at both ends, with 12-30 caducous teeth; stems mostly simple. .. 6. E. Ayemale 

8B. Sheaths longer than wide, pale green, with 5-15 caducous teeth; stems branched at least near base. ........ 7. E. ramosissimum 

7B. Teeth persistent. 
Ave Stemsibolowstceth elongate, oUchMon pera to ana DrOaCemarnretetsteterciatetatefepste etetatalvelit siete baleiatets slstcte/articiers/<ielaratete 8. E. variegatum 

OB Pemstems sold siteet yas! Droaasy OM owe tere torahete ete ct ekete'a) costa c/eregeletepe st NeMnseters; eictay ete eeelanstcejcrereyapeieieioie iets ware eterareatahensys 9. E. scirpoides 
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1. Equisetum arvense L. Sucina. Sterile stems 20- 
80 cm. long, erect or decumbent at base, green, 3-4 mm. across, 

the internodes nearly smooth or with minute scabrid tubercles, 
6- to 15-grooved, the central cavity less than half the diameter 
of the stem; primary sheaths 3-6 mm. long, green, the teeth as 
many as the grooves, subulate, acuminate, brown throughout; 
branches spreading, simple, verticillate, (3-)4-grooved, the 
sheaths pale green, 3- or 4-toothed, the teeth subulate-triangu- 
lar, acuminate, black-tinged at the tip; fertile stems 10-30 cm. 
long, smooth, terete, simple, flesh-colored to pale brown, the 
sheaths 10-25 mm. long, loose, pale green to brownish, 6- to 12- 
toothed; spikes 2-4 cm. long, pedunculate——Fruiting Mar.— 
June. Sunny banks and waste grounds in lowlands to moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu; very common. 

Circumboreal. 
2. Equisetum pratense Ehrh. Yacut-sucina. Sterile 

stems 20-60 cm. long, green, 2-3 mm. across, 8- to 20-grooved, 
the internodes minutely spiny on the ridges; primary sheaths 
3-8 mm. long, pale green, the teeth subulate-deltoid, pale 
brown, scarious, with a darker colored midrib and white mar- 

gins; branches horizontally spreading, simple, verticillate, the 
sheaths pale, with 3 or 4 short, deltoid, acute teeth; fertile stems 
10-25 cm. long, simple or with short branches at maturity of 
the spike, the sheaths 5-10 mm. long, pale yellow-green, with 
10-20 lanceolate white-scarious teeth, the midrib brown; spikes 
1.5-4 cm. long, pedunculate——Hokkaido (n. and e. distr.); 
rare.—Sakhalin, n. Kuriles, Korea, Siberia to Europe, and 
N. America. 

8. Equisetum sylvaticum L. Fusa-sucina. Sterile 
stems 30-70 cm. long, erect, 2—4 mm. across, green, rather soft, 
10- to 18-grooved, the ridges with 2 rows of minute spinules, 
the central cavity about half the diameter of the stem; sheaths 
green at base, the teeth irregularly connate into 3-6 subacute 
lobes, rufous-brown; branches slender, verticillate, drooping 
above, loosely spinulose on the angles, ramulose, 3- or 4- 

grooved, the sheaths with 3 or 4 long, spreading, subulate- 
linear teeth; fertile stems with short branches; spikes 1-2 cm. 
long, pedunculate——Reported to occur in Hokkaido (Shiri- 
beshi Prov.).——Sakhalin, n. Kuriles, n. Korea, Siberia to 

Europe, and N. America. 
4, Equisetum palustre L. Inu-sucina. Stems 20-50 

cm. long, 1.5-3 mm. across, green, usually branched, densely 
tuberculate, 4- to 10-grooved, the central cavity small; sheaths 
5-12 mm. long, loose, usually green, the teeth 10 or fewer, acu- 
minate, broadly lanceolate, blackish, the margins narrowly 

scarious; branches ascending, simple, 4- or 5-grooved, the 
sheaths with lanceolate-deltoid appressed brown-tipped acu- 
minate teeth; spikes 1-3 cm. long, pedunculate——Fruiting 
May-June. Boggy places; Hokkaido, Honshu, Shikoku, Kyu- 
shu; more common northward.—Sakhalin, Kuriles, Korea, 

Formosa, China, Siberia to Europe, and N. America. 
5. Equisetum fluviatile L. E. limosum L.; E. heleo- 

Fam. 3. LYCOPODIACEAE HikaGE-NO-KAZURA Ka 

charis Ehrh.—Muzv-sucina, Mizu-pokusa. Stems 50-100 
cm. long, erect, 3-10 mm. across, green, simple or with irregu- 
lar whorls of branches in the middle, smooth, slenderly 10- to 
30-grooved, the central cavity 4/5 the diameter of the stem; 
sheaths 5-12 mm. long, green, tight, the teeth 15-20, small, 
subulate-lanceolate, acuminate, blackish, scarcely or narrowly 
scarious on margin; branches ascending, slender, simple, 5- 
angled, the sheaths green, the teeth 4 or 5, subulate, green, as- 
cending and acuminate; spikes 1-2 cm. long, pedunculate or 
subsessile Fruiting May-July. Boggy places; Hokkaido, 
Honshu (centr. and n. distr.) ——s. Kuriles, Sakhalin, Korea, 
Siberia to Europe, and N. America. 

6. Equisetum hyemale L. Toxusa. Stems 20-75 
cm. long, erect, firm, simple, evergreen, 3-8 mm. across, shal- 
lowly 14- to 26-grooved, scaberulous, the ridges with 2 rows of 
tubercles, the central cavity about 2/3 the diameter of the stem; 
sheaths 5.5-14 mm. long, tight, a little longer than broad (3-8 
mm. wide), with a black band below the middle and a black 
border, the teeth 14-26, the apical portion 3-6 mm. long, mem- 

branous, dark brown, caducous, the basal portion persistent on 
the sheath; spikes 6-13 mm. long, sessile-———Fruiting Aug— 
Dec. Sandy shaded places in valleys and ravines; Hokkaido, 
Honshu (n. and centr. distr.)——Sakhalin, Kuriles, Korea, 
Himalayas, Siberia to Europe, and N. America. 

7. Equisetum ramosissimum Desf. E. ripense Nakai & 
F. Maekawa.—Inu-poxusa. Stems 40-120 cm. long, usu- 
ally evergreen, minutely tuberculate, gray-green, 8- to 24 
grooved, branched at base or near the middle, the central cavity 
about half the diameter of the stem; sheaths 5.5-21 mm. long, 
rather loose, pale green, much longer than broad (2.5-8.5 mm. 
wide), the teeth membranous, 8-24, dark brown with white 
margins, linear, 3-5 mm. long, caducous, the basal portion 
persistent on the sheath; branches 6- to 10-grooved; spikes 8- 
17 mm. long, sessile or nearly so.Fruiting May-Sept. Hon- 
shu, Shikoku, Kyushu; rather common.—Eurasia and Africa. 

8. Equisetum variegatum Schleich. CHIsHiMA-HIME- 
DOKUSA. Stems slender, ascending, branched at base, simple 
above, 3- to 12-grooved, the central cavity about 1/3 the diame- 
ter of the stem or much reduced or absent in small stems; 

sheaths green with a black border, the teeth 4-10, lanceolate to 
lanceolate-deltoid, persistent; spikes 5-10 mm. long-——Hok- 
kaido; rare-——Sakhalin, Kuriles to N. America, and Europe. 

9. Equisetum scirpoides Michx. Hime-poxusa. Stems 
5-28 cm. long, tufted, simple or slightly branched at base, 
green, decumbent or ascending, slender, firm, wiry, 0.5-1 mm. 
thick, solid, slightly flexuous, 6-ribbed, tuberculate on the ribs; 
sheaths short, rather loose, green at base, black upwardly, the 
teeth pale brown, ovate, broadly scarious on margin, with an 
awnlike excurrent midrib; spikes 2-3 mm. long, sessile or 
short-pedunculate——Along valleys in mountains; Hokkaido; 
rare.— Sakhalin, Siberia to Europe, and N. America. 

Clubmoss Family 

Herbs with small simple 1-nerved evergreen leaves spirally arranged or 4-ranked; sporangia solitary in the axils of the leaves 
or in terminal spikes in the axils of modified leaves (bracts), 2-valved, homosporous, the spores globose, granular, usually 

with 3 lines radiating from the apex. 
the following. 

Two genera, Phylloglossum, a monotypic genus of Australia and New Zealand, and 
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1. LYCOPODIUM L. HIKAGE-NO-KAZURA ZOKU 

Stems erect or creeping, much branched; leaves small, imbricate or subverticillate, 4- to 16-ranked, usually all alike, sometimes 
dimorphic and distichous; sporangia coriaceous, l-locular, 2-valved, reniform to subglobose——About 180 species, widely dis- 

tributed. 

1A. Stems erect or drooping, not creeping; sporangia in axils of leaflike or scalelike bracts of main stem. 
2A. Plants terrestrial, 3-25 cm. high, usually erect from the decumbent or ascending base, often bearing axillary bulbils in the upper part. 

3A. Leaves lanceolate, serrate, costate, petiolelike at base. ..... eiovatate Vel ait staietere, cheyeisfeieraieiaieiscaxesstals'elexeseiel</ecoleicialara\aferals 1. L. serratum 

3B. Leaves linear-lanceolate, entire, ecostate, not narrowed at base. ....sssecc cree e cece eee e eet ee eee eteteneeeeseees 2. L. selago 

2B. Plants epiphytic, usually pendulous, sometimes erect, to 70 cm. long, often tufted. 

4A. Leaves less than 4 mm. long, nearly all alike. 
5A. Leaves broadly subulate, 1.5-3 mm. long, strongly incurved above the middle, 1.5-2 times as long as the sporangia. 

3. L. fargesit 

5B. Leaves triangular-ovate, about 1.5 mm. long, closely appressed to the stem, about as long as the sporangia. ...... 4. L. sieboldit 
4B. Leaves 8-20 mm. long, nearly all alike or dimorphic. 

6A. Sterile leaves linear to lanceolate; fertile leaves similar but usually slightly smaller, much longer than the sporangia. 
7A. Leaves spirally arranged, broadly linear to linear-lanceolate, the sterile leaves about 1.5-2 mm. wide. ... 5. L. cryptomerinum 

7B. Leaves subdistichous, lanceolate, the sterile leaves 2.5-3 mm. Wide. ........ssseeeeeeeeeerseeeeeseeeeeee 6. L. ford 

6B. Sterile leaves deltoid-ovate to broadly deltoid-lanceolate, spreading, 6-13 mm. long, 4-6 mm. wide, lustrous, broadest at the 
base; fertile leaves scalelike, deltoid or deltoid-ovate, as long as or slightly longer than the sporangia... .. 7. L. phlegmaria 

1B. Stems creeping or long-climbing; sporangia in special fertile terminal spikes on the lateral branches. 
8A. Fertile stems unbranched, arising directly from short-creeping, simple or sparsely branched primary stems; sterile branches creep- 

ing, not erect. 
9A. Leaves (bracts) of fertile stems (peduncles) dense, simulating those of the creeping stems; sporangia subglobose. . 8. L. inundatum 

9B. Leaves (bracts) of fertile stems (peduncles) scattered, scalelike, much smaller than those of the creeping stems; sporangia reni- 

MOE codon woCd dea mo aedE LOCH addoO boop aU GOON OOO anand ouodeedodacdopeoboUes melletelsieeteretelo en caroMmianyne 

8B. Fertile stems branched, arising from much elongated primary stems; eerie branches often erect. 

10A. Spikes nodding to deflexed. 
11A. Stems much elongate, climbing on trees; spikes in groups of 2-10, pedunculate; branchlets much flattened; leaves of sterile 

branches linear-lanceolate, 1.5—2 mm. long, appressed, with a long hairlike tip; fertile leaves (bracts) obsoletely toothed, with 

Abby aline vars Like tl piatlelelletelatatetele!sleleteletsletstetst=telel 

11B. 

Fin co Hom tO UOC MOO BUE OELOCDADAOOOOG DoDaouC 10. L. casuarinotdes 

Stems erect, not twining or climbing, arcuate above; spikes solitary, sessile; branchlets not flattened; leaves of sterile stems 
linear-subulate, 3-4 mm. long, with an awnlike tip; fertile leaves (bracts) fimbriate, with a long awnlike tip. 11. L. cernuum 

10B. Spikes erect. 
12A. Leaves spirally to somewhat distichously arranged, all alike or nearly so. 

13A. Stems long-creeping below ground; branches erect, unbranched at base, much branched above, of treelike form. 
12. L. obscurum 

13B. Stems creeping on surface of ground; branches sparsely ramulose near the ascending base, not of treelike form. 
14A. Free portion of sterile leaves linear to linear-lanceolate, 3.5-6(—7) mm. long, toothed or the tip filiform; spikes 2-6 cm. 

long. 
15A. Spikes 1-6, long-pedunculate; leaves of sterile branches entire, with a filiform hairlike tip. 

13. L. clavatum var. nipponicum 

15B. Spikes solitary, sessile; leaves of sterile branches toothed, with a pungent awnlike tip. ............ 14. L. annotinum 

14B. Free portion of sterile leaves subulate, 2-3 mm. long, entire, acuminate; spikes 1-2 cm. long. 15. L. sitchense var. nikoense 
12B. Leaves in 4 rows, somewhat dimorphic. 

16A. Spikes solitary, 1-2 cm. long, sessile; sterile branches slightly flattened, the ventral leaves trowel-shaped or subulate, the 
lateral leaves strongly incurved on outer margin, with the free portion about as long as the decurrent base. 

16. L. alpinum 

16B. Spikes 2-5, 2-3 cm. long, long-pedunculate; sterile branchlets much flattened, the ventral leaves reduced to a minute ap- 
pressed subulate tip, the lateral leaves not or only slightly incurved on outer margin, with the free portion much shorter 
than the decurrent base. 

1. Lycopodium serratum Thunb. var. serratum. L. 
lucidulum sensu auct. Japon., non Michx.——Hosopa-rocE- 
sHIBA. Stems erect, ascending to shortly decumbent at base, 
simple or sparsely forked, 7-25 cm. long, striate, bulbils in up- 
per part deep green, consisting of 3 oblong, obtuse, carnose, 
erect leaves about 5 mm. long; leaves rather thin and loose, 

spreading to subdeflexed, narrowly to broadly lanceolate, 6-20 
mm. long, 1-5 mm. wide, acuminate to short-cuspidate, green, 

flat, sometimes unequal in size, costate on both sides especially 
so beneath, serrate and sometimes crisped on margin, nearly 
sessile; sporangia in axils of ordinary leaves, reniform, sessile. 
——wWoods in mountains; Hokkaido, Honshu, Shikoku, Kyu- 
shu; rather common and variable——Sakhalin, s. Kuriles, 
Korea, Ryukyus, Formosa, China to India, and Malaysia. 

etter eee eee ee ee ee ey 17. L. complanatum 

Var. longepetiolatum Spring. L. javanicum Sw.; L. serra 
tum var. javanicum (Sw.) Makino; L. serratum forma inter- 
medium Nakai; L. serratum var. intermedium (Nakai) Miyabe 
& Kudé——O-rocesuipa, Htrona-No-rocEsHIBA, Leaves 

broader, distinctly narrowed to a petiolelike base ——Honshu 
(s. distr.), Shikoku, Kyushu. 

2. Lycopodium selago L. var. appressum Desy. Ko- 
sUGI-RAN. Stems nearly simple or sparsely forked, erect from a 
short ascending base, 3-10 cm. long, 4-12 mm. wide including 
the leaves, with bulbils in upper portion; leaves rather thick 
and dense, linear-lanceolate, 3-5 mm. long, 0.8-1 mm. wide, 
ascending, incurved to appressed toward apex, ecostate, acumi- 
nate, entire, lustrous, scarcely broadened at base; sporangia 
reniform, in axils of ordinary leaves—Mossy sunny slopes in 
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alpine regions; Hokkaido, Honshu (centr. and n. distr.), 
Kyushu (Yakushima); rather rare———Kuriles, Kamchatka to 
Europe and N. America. 

Var. chinense (Christ) Ohwi. L. chinense Christ; L. selago 
forma chinense (Christ) E. Pritz.; L. miyoshianum Makino; 

L. selago var. miyoshianum (Makino) Makino——Htme- 
SUGI-RAN. Stems 8-15 cm. long, rather slender; leaves 
broadly linear, 3-7 mm. long, 0.5-0.8 mm. wide, spreading to 
obliquely ascending, the lower ones sometimes slightly de- 
flexed, slightly incurved above, acuminate-——Coniferous 
woods in mountains; Hokkaido, Honshu, Shikoku, Kyushu; 
rather rare.—s. Kuriles, Korea, and China. 

Var. somae (Hayata) Ohwi. L. somae Hayata; L. chinense 
var. somae (Hayata) Masam.——kKo-sucI-TOcESHIBA. Stems 
slender, often rubescent at base, 3-10 cm. long, 3-5 mm. across 
including the leaves; leaves smaller, narrowly oblong to nar- 
rowly lanceolate, 2-3 mm. long, 0.5-0.8 mm. wide, short- 
acuminate, deflexed. ‘Woods in mountains; Kyushu (Yaku- 

shima) ; rare -——Formosa. 

3. Lycopodium fargesii Hert. L. tereticaule Hayata; L. 
fauriei Rosenst.; L. quasitprimaevum Koidz—Hrmo-suct- 
RAN, HosoHIMo-YORAKU. Stems slender, tufted, pendulous, 
30-40 cm. long, sparingly forked, 2-3.5 mm. across including 
the leaves, prominently short-striate; leaves rather densely im- 
bricate, broadly subulate, 1.5-3 mm. long, 0.2-0.5 mm. wide, 
acute, entire, strongly incurved above the middle, obtusely cari- 
nate on back at base, slightly concave on inside, more or less 
adnate to the stem at base; sporangia reniform-orbicular, more 
than half as long as the fertile leaves——Kyushu (Yaku- 
shima) ; rare——Formosa and China. 

4. lycopodium sieboldii Mig. Hrmo-ran. Stems 
tufted, filiform, pendulous, about 1.5 mm. across including the 
leaves, slightly angular, sparsely forked, 20-40 cm. long, leafy; 
leaves scalelike, closely appressed and adnate to the stem in 
lower two-thirds, the free portion triangular-ovate to ovate, 
about 1.5 mm. long, very acute, about as long as the sporangia, 
convex and scarcely keeled on back; fertile leaves simulating 
the scale leaves but more dilated and barely acute to short- 
mucronate; sporangia reniform-orbicular, as long as to slightly 
longer than the leaves———Honshu (Sagami, Izu, and Kii 
Prov.), Kyushu (s. distr.); rare——-Korea (Quelpaert Isl.), 
Ryukyus (var.). 

5. Lycopodium cryptomerinum Maxim.  Suci-ran. 
Epiphytic; stems solitary or few together, rather stout, 15-30 
cm. long, erect, short-ascending at base, 3-5 mm. across near 
base, or 2-3 cm. across including the leaves, sparsely forked; 
sterile leaves coriaceous, rather dense, spirally arranged, broadly 
linear to linear-lanceolate, 12-18 mm. long, 1.5—2 mm. wide, 
gradually narrowed and obtusish at tip, shortly adnate to the 
stem at base, entire, slightly recurved on margin, flat, lustrous 
above, the midrib broad, obsoletely raised at tip; fertile leaves 
simulating the sterile, very slightly smaller; sporangia reni- 
form.—Hokkaido (Oshima and Hidaka Prov.), Honshu, 
Shikoku, Kyushu; rare. 

6. Lycopodium fordii Bak. L. hamilton var. petiola- 
tum C. B. Clarke; L. petiolatum (C. B. Clarke) Hert.; L. 
henryt Bak.; L. subdistichum Makino——NANKAKU-RAN. 
Rather soft pendulous epiphyte; stems usually tufted, branched 
once or twice or simple, rather slender, 20-40 cm. long, 1-1.7 
em. wide (including the leaves) in the sterile part; sterile 
leaves lanceolate, 8-12 mm. long, 2.5-3 mm. wide, obliquely 
spreading, subacute, slightly narrowed at the base, entire, 

I-nerved, the basal ones small and suberect; fertile leaves 
nearly like the sterile ones, often smaller and narrower, fre- 
quently ascending, 3-10 mm. long, 1-2.5 mm. wide; sporangia 
cordate, broadly rounded on upper margin——Honshu (Ha- 
chijo Isl. and Kii Prov.), Shikoku, Kyushu; rare. Ryukyus, 
Formosa, and China. 

7. Lycopodium phlegmaria L. Yoraxu-nisa. Pen- 
dulous epiphyte; stems loosely forked, rather stout, deeply 
grooved, 40-70 cm. long, to 8 mm. across at base excluding the 
leaves, or 22.5 cm. wide including the leaves; fertile branches 
terminal, several times forked, 10-25 cm. long, 1.5-2 mm. 
across; sterile leaves coriaceous, narrowly deltoid-ovate to 
broadly deltoid-lanceolate, 6-13 mm. long, 4-6 mm. wide, 
pungent at apex, rounded-truncate at base, very short-petiolate, 
spreading, lustrous, entire, silghtly recurved on margin, midrib 
not prominent; fertile leaves (bracts) dense, scalelike, about 1 
mm. long and as wide, deltoid or deltoid-ovate, obtuse to 
rounded at apex, slightly shorter than to slightly longer than 
the reniform-cordate sporangia——Kyushu (Yakushima and 
Tanegashima); rather rare——-Ryukyus and Formosa, and 
generally throughout the Old World Tropics. 

8. Lycopodium inundatum L. Yacur-sucrran. Rather 
soft, pale green, creeping herb; stems slender, simple or spar- 
ingly branched, 5-12 cm. long, about 1.5 mm. across, or 5-10 
mm. across including the leaves; leaves linear, soft, spreading, 

somewhat ascending, 4-6 mm. long, 0.5-0.8 mm. wide, acumi- 
nate, entire or with few minute teeth, midnerve obsolete; fer- 
tile branches arising directly from the creeping stems, simple, 
usually solitary, erect, 4-10 cm. long, leafy; spikes usually soli- 
tary, erect, cylindric, 2-4 cm. long, 6-15 mm. wide inclusive 
of the fertile leaves (bracts), the bracts many, similar to the 
sterile leaves, spreading to recurved, dilated at base; sporangia 
subglobose——Boggy places; Hokkaido, Honshu (Kinki 
Distr. and northw.); rather rare-———China, Europe, and N. 
America. 

9. Lycopodium carolinianum L.  L. subinundatum 
Tagawa——INU-YACHI-SUGI-RAN. Similar to the preceding 
in habit, but firmer on all parts; stems creeping, 5-15 cm. long, 
simple or sparingly forked, rather densely leaved; leaves subu- 
late-lanceolate or linear, 4-7 mm. long, about 1 mm. wide, acu- 
minate, entire, the lateral ones ascending; scapes (peduncles) 
arising directly from creeping stems, solitary, simple, erect, 4-7 
cm. long, about 1.5 mm. across; scalelike leaves of scape loosely 
disposed, erect to suberect, subulate, about 3 mm. long; spikes 
terminal, solitary, erect, cylindric, 2-5 cm. long, about 3 mm. 
wide, densely many-leaved; bracts imbricate, scalelike, deltoid- 
ovate, about 3 mm. long, scarcely 2 mm. wide, acuminate, 

erose on membranous lower margin, pale yellowish, obliquely 

spreading, with a broad entire cusp at apex; sporangia reni- 
form.—Wet boggy places; Honshu (Mount Tenganzan in 
Oomi Prov.); very rare-——N. and S. America, S. Africa, 
Mauritius, Ceylon, and Malaysia. 

10. Lycopodium casuarinoides Spring. LL. casuart- 
noides var. japonicum Nakai——Himo-zurv. __ Climbing on 
trees; stems much elongate, terete, wiry; leaves of sterile 
stems scalelike, appressed, linear-lanceolate, convex on back, 
not keeled, 1.5-2 mm. long, with a long hairlike tip 2-4 mm. 
long; branches rather loosely disposed, 20-40 cm. long, rami- 
fied, pendulous, the branchlets much flattened, 1.5-4 mm. 

wide inclusive of the loosely arranged leaves; leaves of branch- 
lets prominently decurrent, firm, the free portion deltoid and 
appressed to lanceolate and ascending, 0.5-2 mm. long, ob- 
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soletely toothed, with a hyaline tardily deciduous apical hair; 
spikes in groups of 2-10, pedunculate, erect, pedicelled, cylin- 
dric, 2-5 cm. long, the bracts ovate-deltoid, 2.5-3 mm. long, 
undulate-toothed, with a hyaline apical hair——Pine forests; 
Honshu (Kii Proyv.), Kyushu; very rare——Formosa, China, 
Philippines, and Malaysia to n. India. 

11. Lycopodium cernuum L. Mi£uzvu-suci. Stems 
rather slender, 20-50 cm. long, erect at base, arcuate above, 

often rooting and bearing new shoots at apex, densely leafy, 
pale green; branches much ramified, relatively short, slender, 
somewhat arcuate at the tip; leaves of sterile branches all alike, 

linear-subulate, entire, spreading to ascending, 3-4 mm. long, 
0.2-0.3 mm. wide, attenuate to an awnlike tip; spikes solitary 
on the branch tips, sessile, nodding, ovoid to ovoid-cylindric, 
densely bracteate, 5-10 mm. long, about 3 mm. across; bracts 
deltoid, fimbriate, awnlike at the tip—Wet sunny slopes in 
hills and mountains; Hokkaido (Iburi Prov.), Honshu, Shi- 
koku, Kyushu=—Ryukyus, Formosa, and the tropics of both 
hemispheres. 

12. Lycopodium obscurum L. Mannen-suci. Stems 
long-creeping, subterranean, slender, about 2.5 mm. wide, 
loosely scaly; branches erect, 15-30 cm. long, simple at base, 
much branched above, rather loosely to densely leafy; leaves all 
alike, linear to broadly so, 3-4 mm. long, 0.5-0.7 mm. wide, 
green, spreading, often incurved at apex, minutely spine- 
tipped; spikes 1 to several on a branch, solitary and terminal 
on the branchlets, erect, 2-5 cm. long, the bracts cordate-del- 

toid, undulate, more or less scarious-margined, with a short 
cusp at the tip—Damp coniferous woods in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; rather common.—s. 
Kuriles, Sakhalin, Korea, e. Siberia, and N. America-—— 
Forma strictum (Milde) D. C. Eaton. L. dendroideum var. 
strictum Milde; L. juniperoideum Sw.; L. obscurum var. den- 

droideum (Michx.) D. C. Eaton; L. dendroideum Michx—— 
TACHI-MANNEN-suUGI. Branchlets short, erect; plant with a 

treelike aspect. Forma flabellatum (Milde) Takeda. L. 
dendroideum vor. flabellatum Milde—Ucutwa-MANNEN-SUGI 
Branchlets obliquely spreading, subflabellate. 

13. Lycopodium clavatum L. var. nipponicum Nakai. 
L. japonicum Thunb.—Hrrace-no-Kazura. Stems exten- 
sively creeping, leafy, 3-4 mm. across excluding the leaves, al- 
ternately branched; branches forked, ascending, densely leafy, 
6-8 mm. across inclusive of the leaves; leaves all alike, spread- 

ing, linear to broadly so, 4-5 mm. long, 0.5-1 mm. wide, more 
or less incurved and filiform at the tip, entire, green, slightly 
lustrous; spikes erect 1-6, cylindric, 2-6 cm. long; peduncles 
7-20 cm. long, erect, loosely leafy, the leaves ascending or 
suberect, linear, with a long hairlike tip; bracts ovate-deltoid, 

with a hairlike tip, spreading, the margins narrowly scarious, 
undulate-erose——Woods in hills to high mountains; Hok- 
kaido, Honshu, Shikoku, Kyushu; common and very variable. 
Our plant, sometimes differentiated into 2 or 3 varieties, usu- 
ally has leaves with a shorter hairlike tip than European plants. 
—The species occurs in Sakhalin, Kuriles, Korea, Formosa, 

China, India, Malaysia to Polynesia and Hawaii, N. America, 

Europe, and Africa. 
14. Lycopodium annotinum L. SucrKazura. Stems 

long-creeping, leafy; branches ascending, somewhat forked at 

base, erect, to 20 cm. long, densely leafy, 8-13 mm. across; 
leaves of sterile branches spreading to subreflexed, 4-7 mm. 
long, 0.6-1.3 mm. wide, with an incurved tip, toothed, obso- 
letely costate on both sides, with a pungent awnlike tip; spikes 

solitary, terminal on the branchlets, 2.5-4 cm. long, 4-5 mm. 
across, sessile, erect; bracts dense, broadly deltoid-ovate, 

abruptly acuminate with a short deciduous filiform tip, the 
margins erose-dentate, more or less hyaline-—Coniferous 
woods: Hokkaido, Honshu, Shikoku, Kyushu; rather common. 

Kuriles, Sakhalin, Kamchatka, Korea to China and the 

Himalayas, Siberia to Europe, and N. America. Our plants 
may be separated into the following: 

Var. pungens Desy. TaKaNE-SUGI-KAZURA. Leaves as- 
cending, about 0.5-0.7 mm. wide, incurved at the tip, nearly 
entire. 

Var. latifolium Takeda. Ht1rowa-no-suci-Kazura. Leaves 
horizontally to obliquely spreading, lanceolate, usually more 
than 1 mm. wide, slightly incurved at tip. 

Var. angustatum Takeda. Swinno-suci-Kazura. Leaves 
reflexed, linear-lanceolate, about 1 mm. wide or sometimes 

narrower. 
15. Lycopodium sitchense Rupr. var. nikoense (Fr. & 

Sav.) Takeda. L. nikoense Fr. & Sav.; L. alpinum var. ni- 
koense Fr. & Sav.; L. sabinaefolium var. sitchense subvar. ni- 
Roense (Fr. & Sav.) Koidz.;? L. alpinum var. planiramulosum 
Takeda—TakaNE-HIKAGE-NO-KAZURA. | Stems _ long-creep- 
ing, loosely leafy, about 2 mm. across exclusive of the leaves; 
branches forked nearly to the base, 3-15 cm. long (inclusive 
of the fertile branchlets which are usually longer than the ster- 
ile), 3-5 mm. across inclusive of the leaves, somewhat glauces- 
cent, ascending at base; leaves of sterile branches ascending to 
suberect, incurved at tip, subulate, 2-3 mm. long, 0.5-1 mm. 
wide, acuminate, entire, convex on back, concave inside, not 
keeled; spikes solitary on the branchlets, yellowish, cylindric, 

erect, sessile; branchlets 1-2 cm. long; bracts deltoid-orbicular, 
cuspidate, erose to undulate on margin——Sunny slopes 
among mosses and lichens in alpine regions; Hokkaido, Hon- 
shu (centr. and n. distr.), Kyushu (Yakushima); rather rare. 
—kKuriles. The typical variety occurs in Kamchatka, the 
Aleutians, and N. America. 

16. Lycopodium alpinum L. CuisHima-HiKacE-No-KA- 
zurA. Stems long-creeping, loosely leafy; branches erect 
from an ascending base, forked below and becoming flabellate 
or bushlike, 4-10 cm. long, the branchlets slightly flattened, 
2.5-3.5 mm. wide; leaves rather densely disposed in 4 rows, 
lanceolate-subulate, acutish with a short hyaline tip, the lateral 
ones more or less flattened, strongly incurved on margin, as- 
cending, the dorsal leaves shorter, convex on back, appressed, 

the ventral ones trowel-shaped or subulate; spikes 1-2 cm. long, 
few on each branch, nearly equal in height, sessile; bracts as- 
cending, narrowly deltoid-ovate, hyaline and subentire on 
margin, acutish— Alpine slopes; Hokkaido, Honshu (centr. 
mountains); rare-——Sakhalin, Kuriles, Kamchatka to Siberia 
and Europe and N. America. 

17. Lycopodium complanatum L.  L. complanatum 
var. anceps Asch.—AsuHI-KAZURA. Stems elongate and 
long-creeping, loosely leafy; branches ascending, 10-30 cm. 
long, usually flabellately ramulose; branchlets much flattened, 
green, 2-grooved above, 3-4 mm. wide; leaves of sterile 

branches rather loosely disposed in 4 rows, small, long-decur- 
rent and adnate to the axis, spinelike at tip, the lateral ones 
flattened, the free part 1-1.5 mm. long, ascending to suberect, 
the dorsal leaves subulate, appressed, adnate most of the length 
on inner side to the axis, convex on back, the ventral leaves al- 
most wholly adnate, reduced to a minute appressed subulate 
tip; peduncles erect, 8-13 cm. long, the leaves loose, linear, as- 
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cending, often hyaline at the tip; spikes 2-5 on each peduncle, 
2-3 cm. long, pedicelled; bracts deltoid-cordate, with a linear 
hyaline short tip, erose and membranous on margin.—— 

Fam. 4. SELAGINELLACEAE 

Herbs with long, usually creeping stems; rhizophores leafless, 

SELAGINELLACEAE 

Mountains; Hokkaido, Honshu (centr. and n. distr.) ——Ku- 
riles, Sakhalin, Korea, China, Himalayas, Siberia to Europe, 
and N. America. 

Iwa-Hipa Ka __ Selaginella Family 

giving rise to adventitious roots; leaves small, 1-nerved, ligulate 

at base, all alike and spirally arranged or of two sizes arranged in 4 rows; spikes terminal, usually 4-angled, the bracts all 
alike or dimorphic; sporangia axillary, of two kinds, the larger megasporangia usually borne in lower axils, fewer than the 
smaller microsporangia borne above-——One genus. 

1. SELAGINELLA Beauv. Twa-H1Ba Zoku 

Characters of the family——A cosmopolitan genus comprising about 700 species. 

1A. Leaves all alike, spirally arranged. 
2A. Leaves spreading, minutely spine-tipped; spikes pedunculate, solitary, the bracts spreading, spirally arranged, 3.5-5 mm. long. 

1. S. selaginoides 
2B. Leaves imbricate, appressed to ascending, hair-tipped; spikes sessile on short ascending branchlets, the bracts in 4 rows. 

3A. Branchlets about 1.5 mm. across including the leaves; megaspores with prominent primary reticulations. .......... 2. S. sibirica 
3B. Branchlets about 1 mm. across including the leaves; megaspores with prominent primary and secondary reticulations. 

3. S. shakotanensis 

1B. Leaves of two sizes, in 4 rows, those of the 2 dorsal rows smaller, appressed, those of the 2 ventral rows larger, spreading to ascending. 
4A. Stems densely tufted, 5-12 cm. long; roots confined to the base, forming a short false stem. .............---+> 4. S. tamariscina 
4B. Stems not tufted, creeping or ascending. 

5A. Main stems without green leaves, shallowly subterranean, wiry, with small scarious scales, unbranched at base, branched in upper 
(Se OORT Coy CeIn Boer on A COMO AE CORBET not METIS BEeIICOM TROD ACO ccd ob Onan AMOS ear do biumoc ada s 5. S. pachystachys 

5B. Main stems with green leaves, ascending or creeping at ground level, branched from the base. 
6A. Stems erect to ascending, with aerial roots in the lower half, deep green above, 6-9 mm. wide. ............ 6. S. doederleinit 
6B. Stems prostrate, creeping on the ground. 

7A. Bracts all alike, loosely arranged, or if two forms present then the larger ones in the same plane as the large leaves, entire, 
ciliolate, or obsoletely toothed. 

8A. Stems long-creeping, loosely leaved, scantily forked. .................2...0eeeeee ene 7. S. remotifolia var. japonica 
8B. Stems short-creeping, rather densely leaved, prominently forked. 

9A. Fertile branches sparsely branched, the leaves not smaller than the bracts; bracts abruptly acuminate; stems and sterile 
branches 4-6 mm. wide; sterile leaves of upper plane cuspidate, ..........00eecceeeeesccesseees 8. S. nipponica 

9B. Fertile branches simple or once forked at tip, scapiform, the leaves smaller than the bracts; bracts acute; stems and sterile 
branches 2.5-3.5 mm. wide; sterile leaves of upper plane obtuse to acutish, not cuspidate. ............ 9. S. helvetica 

7B. Bracts of two forms, densely arranged, the smaller ones in the same plane as the larger leaves, spine-toothed. 
10A. Stems mat-forming, densely leaved, 3-5 mm. wide; spikes 1.5-3 mm. wide. ...............-.0-- 10. S. heterostachys 

10B. Stems long-creeping, loosely leaved, 7-8 mm. wide; spikes 2.5-3 mm. wide. ..............-....- 11. S. boninensis 

1. Selaginella selaginoides (L.) Link. Lycopodium 
selaginoides L.; S. spinosa Beauy.m—KokE-suGIRAN. Stems 
creeping and appressed to the ground, slender, 3-5 mm. wide, 
with short ascending branches; leaves multifarious, all alike, 
spreading, rather loose, more dense in upper part, lanceolate, 
2-3 mm. long, acute, minutely spine-tipped, remotely ciliate, 
the midrib obsolete; fertile stems erect from a creeping base, 
scapiform, 5-8 cm. long, inclusive of the spike, simple; leaves 
of fertile stems similar to the sterile ones; spike solitary, erect, 
1-2 cm. long, pedunculate, rather densely bracteate; bracts 
multifarious, similar to the sterile leaves but slightly larger, 
spreading to ascending, 3.5-5 mm. long, 1-1.5 mm. wide, 
prominently serrate-ciliate; sporangia globose. June-July. 
Alpine slopes; Hokkaido, Honshu (centr. to n. distr.); rather 
rare—Kuriles, Kamchatka, Siberia to Europe, and N. Amer- 
ica. 

2. Selaginella sibirica (Milde) Hieron. SS. rupestris 
forma sibirica Milde; S. schmidti Hieron———Ezo-No-HIMo- 

KazuRA. Stems rather short, much branched, forming a 
dense mat, the branchlets ascending; leaves all alike, multifari- 
ous, persistent, subulate-linear, about 2 mm. long, 0.5 mm. 

wide, abruptly acuminate, filiform-tipped, ciliate, gray-green, 
narrowly and deeply grooved on back, appressed or ascending 

and incurved at tip when dried; spikes 4-angled, sessile, the 
bracts all alike, in 4 rows, narrowly deltoid, 1.5-2 mm. long, 
short awn-tipped, ciliate; megaspores with prominent primary 
reticulations——Rocks; Hokkaido (Hidaka and Kitami Prov. 
including Rebun and Riishiri Isls.); rare——Sakhalin, n. 
Korea, e. Siberia to Alaska. 

8. Selaginella shakotanensis (Franch.) Miyabe & Kudo. 
S. rupestris sensu auct. Japon., non Spring; S. rupestris var. 
shakotanensis Franch—Htimo-Kazura. Stems creeping, 
much branched, forming small dense mats, the branchlets 

short, ascending, dark gray-green; leaves persistent, all alike, 
multifarious, subulate-linear, 1-1.3 mm. long, about 0.3 mm. 
wide, acute, ciliate, appressed or ascending, incurved and white- 
filiform at tip, narrowly and deeply grooved on back, slightly 
concave on inner side; spikes as thick as the sterile ones, 4- 
angled, the bracts narrowly deltoid-ovate, about 1.5 mm. 
long, ciliate, short awn-tipped; megaspores with prominent 
primary and secondary reticulations—Rocks in mountains; 
Hokkaido, Honshu (Tango, Yamato and Iwashiro Prov. 
northeastw.); rare-——Sakhalin and s. Kuriles. 

4. Selaginella tamariscina (Beauv.) Spring. Lycopo- 
dium tamariscinum Beauv.; S. involvens sensu auct. Japon., 

non Spring (?); S. vettchti MacNab; S. involvens var. veitchii 
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(MacNab) Bak.—Iwa-nipa. Evergreen; stems densely 
tufted, densely leaved, ascending to spreading, 5-12 cm. long, 
2.5-3 mm. wide, branched, gray-green on upper side, pale 
green beneath, flat, the branches sparingly forked in one plane; 
roots all at the base, interwoven to form a simple or rarely few- 
branched false stem to 15 cm. long; leaves of two forms, in 4 
rows, ascending, the larger or lower ones ovate, 1.5-2 mm. 
long, short-acuminate, filiform-tipped, serrulate, the margins 
cartilaginous, the smaller or upper leaves slightly smaller, sub- 
erect, scarcely oblique; spikes slightly narrower than the sterile 
branchlets, regularly 4-angled, the bracts ovate-deltoid, about 
1.5 mm. long, acuminate, awn-tipped, serrulate, green, white- 
cartilaginous on margin——Shaded rocks; Hokkaido (Oshima 
Proy. including Okushiri Isl.), Honshu, Shikoku, Kyushu; 
rather common.—kKorea, Ryukyus, Formosa, Philippines and 
China to n. India. 

5. Selaginella pachystachys Koidz. S. caulescens sensu 
auct. Japon., non Spring; S. japonica Moore ex MacNab, non 
Miq,; S. caulescens var. japonica (Moore) Bak——Kata-HIBA. 
Plant pale green, sometimes rubescent; basal stems slender, 
shallowly creeping, unbranched at base, branched on upper 
part, 0.5-0.7 mm. across, whitish, with ovate scarious scales 
about 1 mm. long; aerial stems 8-20 cm. long, erect from an 
ascending base, 15-30 cm. long, unbranched in lower half, 
pinnately much branched above in one plane, flat, frondlike, 
the branches 3-10 cm. long, 2-2.5 mm. wide, the branchlets 
1.5-2 mm. wide, flat, densely leaved; leaves on aerial stems 

rather loose, all alike in the petiolelike lower part, dimorphic 
on upper part; leaves of lower plane ovate to broadly so, about 
1.5 mm. long, acute, oblique, serrulate-ciliolate at least on the 
upper side near base, those of the upper plane 1/2-1/3 as long 
as the lower ones, appressed, ovate, cuspidate, the midrib prom- 
inent on upper side; bracts uniform, dense, in 4 rows, deltoid- 
ovate, about 1 mm. long, cuspidate, minutely serrulate toward 
base——Mountains; Honshu (Kanto Distr. and westw.), Shi- 
koku, Kyushu; common.—s. Korea, Ryukyus, Formosa, and 
(?) China. 

6. Selaginella doederleinii Hieron. S. atroviridis sensu 
auct. Japon., non Spring——ONI-KURAMAGOKE. Stems erect 

to ascending, flexuous, much branched, to 30 cm. long or 
more, deep green above, pale green beneath, 1.5-2.5 mm. 
across, or 6-9 mm. wide including the leaves, 3-grooved on 
upper side, the rhizophores to 10 cm. long on the lower half; 
branches forked; leaves of lower plane larger, narrowly oblong- 
ovate, denticulate, slightly oblique, spreading, rounded at base 
on upper side, those of upper plane appressed, ovate, about 1.5 
mm. long excluding the short-awned tip, denticulate; fertile 
branchlets 4-angled, the bracts all alike, ascending, deltoid- 

ovate, 1.5-2 mm. long, denticulate, green——Woods in low- 
lands and hills; Honshu (Izu Isls.), Kyushu (Koshiki, Yaku- 
shima, Tanegashima)——Ryukyus, Formosa, China, and 
Indochina. 

7. Selaginella remotifolia Spring var. japonica (Miq.) 
Koidz. S. japonica Miq.; S. kraussiana sensu auct. Japon., non 
A. Br—kKuramacoke. Stems long-creeping, loosely leafy, 
0.5-0.7 mm. wide, or 5-6 mm. wide inclusive of the leaves; 
branches short, 1-3 times forked, 3-5 cm. long, prostrate, with 
ascending tips, densely leafy; leaves of the lower plane hori- 
zontally spreading, flat, ovate, about 3 mm. long, about 2 mm. 
wide, acute or acutish, rounded at base, entire, those of the up- 

per plane appressed, 2-2.5 mm. long, short-acuminate, strongly 
auriculate at base; fertile branchlets slender, scarcely more than 

1 mm. across, 4-angled, the bracts deltoid-lanceolate, suberect, 
about 1.3 mm. long, gradually acuminate, entire or obsoletely 
denticulate——July-Oct. Damp woods in hills and lowlands; 
Honshu, Shikoku, Kyushu; rather common.—tThe typical 

variety occurs in Formosa, China, and Malaysia. 
Selaginella uncinata (Desy.) Spring. Lycopodium unci- 

natum Desv.m—KonTERI-KURAMAGOKE. Leaves iridescent, 

those of the upper plane cuspidate. Frequently cultivated in 
greenhouses———China. 

8. Selaginella nipponica Fr. & Sav. S. savatieri Bak.; S. 
hachijoensis Nakai ——TacHI-KURAMAGOKE, Delicate herb; 

stems weak, appressed-creeping, densely leafy, 4-6 mm. wide; 
leaves of lower plane broadly ovate, 2-2.5 mm. long, spreading 
or slightly recurved, acute, slightly unequal, obsoletely ciliate, 
rounded on upper margin near base, those of the upper plane 
narrowly ovate, about 1 mm. long, cuspidate, denticulate; fer- 
tile branches 5-10 cm. long, erect, scapiform, simple to sparsely 
branched, the bracts abruptly acuminate; leaves on fertile 
branches all alike or slightly dimorphic, more densely disposed 
than on sterile branches, ovate; sporangia in axils ——May-July. 
Damp shaded places in lowlands and hills; Honshu (Kanto 
Distr. and westw.), Shikoku, Kyushu; common.—kKorea and 
China. 

9. Selaginella helvetica (L.) Link. Lycopodium helve- 
ticum L.; S. mariesii Bak.—Ezo-No-HIME-KURAMAGOKE. 

Delicate herb; stems and branches short, 2.5-3.5 mm. wide, 

appressed to the ground, forming a loose mat; leaves of lower 
plane spreading to slightly deflexed, oblong to ovate-oblong, 
1.2-1.7 mm. long, about 1 mm. wide, obtuse to subacute, 
loosely ciliolate, pale green, slightly dilated on upper margin 
at base, those of upper plane narrowly ovate, obtuse to sub- 
acute, about 1 mm. long, ascending; fertile branches erect, sim- 

ple or once forked, scapiform, 4-8 cm. long, the leaves all alike, 
ovate, 1.2-1.5 mm. long, acute, ciliolate, pale yellow-green, 
ascending, rather loosely disposed; spikes slender, solitary or 
in pairs, 1-3 cm. long, the bracts membranous, similar to the 
leaves of the scape, obliquely spreading——July—Aug. Alpine 
slopes; Hokkaido, Honshu, Kyushu; rare.—-s. Kuriles, Korea, 
China, Siberia to Asia Minor, Europe. 

10. Selaginella heterostachys Bak. S. recurvifolia 
Warb.; S. integerrima sensu auct. Japon., non Spring—— 
Hime-TacH-KuRAMAGOKE. Closely resembling No. 8 in 
habit, but differing in the more numerous sterile leaves of the 

upper plane, more rounded at base, the keeled bracts dimor- 
phic, strongly differing from the leaves on the fertile branches, 
and the more numerous somewhat flattened spikes; leaves of 
lower plane on branches and stems ovate, 2-3 mm. long, ob- 
tusish to acute, oblique at base, white-margined, those of up- 
per plane narrowly deltoid-ovate, rounded at base, nearly equi- 
lateral; spikes 7-25 mm. long, 1.5-3 mm. wide, dorsiventral, 
the bracts of two forms, many, dense, the longer ones deltoid- 
lanceolate, ciliolate, acuminate, keeled, the smaller ones slightly 
keeled July-Oct. Honshu (Izu Isls., Kinki Distr. and 
westw.), Shikoku, Kyushu——Ryukyus, Formosa, China, and 
Indochina. 

11. Selaginella boninensis Bak. S. longicauda Warb.; 
S. somae Hayata—Hrpacoke. Stems long-creeping, pros- 
trate, slender, loosely leafy, 7-8 mm. wide inclusive of the 
leaves, the branches creeping, simple to thrice forked; leaves 
of the lower plane membranous, narrowly oblong-ovate, 34 
mm. long, acute, cordate at base, horizontally spreading, green, 
toothed, those of the upper plane ovate, 2-2.5 mm. long, cus- 
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pidate, rounded at base, appressed; spikes dorsiventral, 2.5-3 
mm. wide, the bracts of upper plane larger, obliquely spread- 
ing, broadly deltoid-lanceolate, about 2 mm. long, acuminate. 

—Reported to occur in Honshu (Hachijo Isl. in Izu Prov.); 
rare.—Bonins, Formosa, and Philippines. 

Fam. 5. ISOETACEAE = Mruzvu-nma Ka 

Small grasslike or sedgelike perennial herbs, aquatic or of wet places; stem a short thick cormlike axis becoming grooved or 
lobed with age; leaves tufted, linear, with septate air-canals, with 1 central and often 4 or more peripheral vascular bundles, the 

leaf-base spoon-shaped with a small persistent ligule inside above the cavity; sporangia in the cavity at base of the leaves, 
covered with a velum, of two kinds, the megasporangia usually on the outer leaves, the microsporangia on inner ones; 
megaspores tetrahedral, variously sculptured or spined——One genus, of about 60 widely distributed mostly temperate species, 

Quillwort Family 

absent or rare in the Tropics. 

1. ISOETES L. 

Characters of the family. 

Mizu-nira Zoku 

1A. Megaspores (under a lens) deeply and subequally alveolate; corms 3-lobed at base; leaves 20-100 cm. long; velum absent; slowly run- 
ning water of streams and ditches. ....................-. BRAD ACTER BORO cor coon Ar ANomoos oGuoUucRouSG 1. I. japonica 

1B. Megaspores densely spiny all over; corms 2-lobed at base; leaves 5—20 cm. long; velum orbicular to elliptic; shallow water of lakes and 
fens biers je an bOoOboOS UC oMEa pon boncsotsesbocoaedosueE 

J. Isoétes japonica A. Br. J. edulis Sieb. ex Mig— 
Mrzu-nira. Aquatic perennial herb; corms 3-lobed at 
base, 1-5 cm. across, densely rooting on inner side of the lobes; 
leaves tufted, many, slender, usually 20-100 cm. long, 2-5 mm. 
wide at base, gradually narrowed to an obtusish tip, bright 
green, subterete in transverse section, the phyllopodia white, 
nearly square to ovate, 4-15 mm. long, 5-12 mm. wide, thinly 
membranous on margin, closely imbricate; velum absent; lig- 
ule thinly membranous, cordate-deltoid, 3-8 mm. long, attenu- 
ate-acuminate; megaspores white, globose, with 3 commissures 
in one hemisphere, deeply and subregularly alveolate-—— 
Slowly running water of streams and ditches; Honshu, Shi- 

koku, Kyushu; rather rare-——Korea. 
2. Isoétes asiatica (Makino) Makino. I. echinospora 

sae eRe inset es REM rice oranc Honor mrctaclonzzad iC aae 

var. astatica Makino——HiMe-Mizu-NIRA. Small dark green 

aquatic herb; corms 5-15 mm. across, 2-lobed at base, densely 

rooting on inner side of the lobes; leaves 10-30, tufted, erect or 
ascending, subulate, 5-20 cm. long, 1.5-2.5 mm. wide near the 
middle, gradually narrowed to an obtusish tip, subterete, with 
a narrow flat face inside, the phyllopodia deltoid, 4-7 mm. 
long, 5-10 mm. wide, closely imbricate, membranous on mar- 

gin, white; velum orbicular to elliptic with a suborbicular to 
elliptic opening at base extending to the middle; ligule cordate- 
suborbicular or broadly cordate; megaspores white, globose, 
marked in one hemisphere with 3 commissures, densely spiny. 

Shallow water of lakes and ponds; Hokkaido, Honshu 

(centr. and n. distr.) ; rare——s. Sakhalin. 
« 

Fam. 6. OPHIOGLOSSACEAE Hana-yasuri Ka 

Mostly terrestrial (rarely epiphytic) scaleless herbs with short fleshy stems; leaves solitary or few, straight or bent, with a 
sterile foliar segment at base and an apical spicate or paniculate nonfoliar fertile part; sporangia bivalvate, relatively large, 
without an annulus.—Four genera, with about 90 species, of wide distribution. 

Grapefern Family 

1A. Sporangia connate, forming a simple spike; foliar (sterile) leaf simple, entire or forked, with reticulate veins. ...... 1. Ophioglossum 

1B. Sporangia free, in panicles; foliar (sterile) leaf often much dissected and toothed, with free veins. ..............-..-- 2. Botrychium 

1. OPHIOGLOSSUM L. Hana-yasurt Zoku 

Rhizomes erect, fleshy, sometimes tuberous; sterile and fertile leaves arising from a common stipe, the sterile foliar leaf simple 
or sometimes forked at the tip, entire, reticulately veined, the fertile spike terminal, simple, pedunculate; sporangia marginal, 
coalescent in 2 ranks, transversely dehiscent——About 30 species, of wide distribution in both hemispheres. 

1A. Epiphytic on tree-trunks, evergreen, with solitary or paired fertile spikes on upper side of an elongate entire or forked ribbonlike 
StErile Erm dares ayactayey ossiictase ie, si aieye ie ie us sake suhar Re Toh panerve eas hase e or VSS TENSIVE a oie aetee Tee, Sere IE Oa CoN orewctnieye mvetonete ce 1. O. pendulum 

1B. Terrestrial, with a solitary terminal fertile spike and a lower simple, entire sterile blade, the latter sometimes much reduced or absent. 
2A. Sterile blade present; stipes 1-3 together. 

3A. Sterile blade broadly linear to oblong or navicular, narrowly cuneate at base; exospore with rough reticulation. .... 2. O. zhermale 
3B. Sterile blade ovate, elliptic, or nearly orbicular. 

4A. Sterile blade usually distinctly petiolate; exospore with rough reticulation. .....................-------- 3. O. petiolatum 
4B. Sterile blade sessile or short-petiolate; exospore with fine reticulations and the spores apparently smooth under magnification. 

4. O. vulgatum 
2B.) Sterile'bladevabsent: stipes: 5=7 togethers) ara ae:tysie nisi se a soecs) zim nisi sinioranyinis ate a ae ley teralave evs lel ekttene ciate eee etersee pacers 5. O. Rawamurae 

1. Ophioglossum pendulum L. Ophioderma pendulum 
(L.) Presi——Kosu-ran. Evergreen pendulous rhizomatous 
epiphyte; sterile blades tufted, green, rather fleshy, linear to 

ribbonlike, 30-80 cm. long, 1.5-3 cm. wide, obtuse to rounded 
at apex, slightly narrowed toward the base, flat, unlobed or 
more often 1 or 2 times forked at tip, entire or subentire, mar- 
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gins somewhat whitish, the nerves slender, parallel in lower 
half, the veinlets anastomosing; peduncle of fertile blade on 
the upper side of frond near the middle, arcuate, rather stout, 
thickened above, simple or once forked, 1-4 cm. long; fertile 
spikes linear, straight, slightly flattened, with a deep groove 
on each side, 5-10 cm. long, 5-6 mm. wide, obtuse with a 
small blackish mucro at apex.——Tree trunks; Kyushu (Yaku- 
shima); rather rare——Ryukyus, Formosa, Philippines, Mal- 
aysia to India, Polynesia, and Australia. 

2. Ophioglossum thermale Komar. 0. vulgatum var. 
thermale (Komar.) C. Chr.; O. littorale Makino; O. nippont- 
cum var. littorale (Makino) Nishida ex Ohwi——Hama-Hana- 
yasurI. Stipes 7-20 cm. long; sterile blade broadly linear to 
oblong or navicular, 1-3 (-5) cm. long, 0.3-1 cm. wide, obtuse 
to acute at apex, narrowly cuneate at base, sessile or indistinctly 

short-petiolate; venation fine, with small oblong areoles and 
a few secondary free veinlets——Apr—Dec. Wet sandy sea- 
shores; Hokkaido, Honshu, Shikoku, Kyushu-——Formosa 
and Kamchatka. 

Var. nipponicum (Miyabe & Kudo) Nishida. O. nippont- 
cum Miyabe & Kudo; O. japonicum Prantl, non Thunb.; O. 
angustatum Maxon; O. savatieri Nakai——Ko-HaNa-YAsuRI. 
Sterile blade thinner, usually oblong, sometimes elliptic, more 
often lanceolate, 2.5-6 cm. long, 1-2 cm. wide, distinctly short- 

petiolate. Sunny ground in inland areas; Hokkaido, Hon- 
shu, Shikoku, Kyushu=—Korea and China. 

8. Ophioglossum petiolatum Hook. Fuyi-ana-yasurt. 
Stipes 8-20(-30) cm. long; sterile blade ovate to broadly so, or 
oblong, 1.5-6 cm. long, 1-3 cm. wide, usually distinctly petio- 
late; areoles rather large, without intermediate veinlets—— 
Apr.—Nov. Hokkaido, Honshu, Shikoku, Kyushu.—Tropical 
Asia, Korea, Ryukyus, Formosa, Bonins, Hawaii, Micronesia, 

and tropical America. 
4. Ophioglossum vulgatum L. Hrrowa-HANa-YasuRi. 

Stipes 15-30 cm. long; sterile blade fleshy and softly herba- 
ceous, ovate to deltoid-ovate, rarely oblong, 6-12 cm. long, 3-7 
cm. wide, usually sessile, with a cordate to sometimes truncate 
base embracing the base of peduncle of the sporophyll, the 
venation with oblong areoles and sometimes with secondary 
areoles and numerous secondary connecting veinlets——Apr— 
July. Hokkaido, Honshu, Shikoku, Kyushu—Widely dis- 
tributed in the temperate areas of the N. Hemisphere. 

5. Ophioglossum kawamurae Tagawa. SaKURAJIMA- 
HANA-yAsURI. | Small somewhat tufted herb with short erect 
rhizomes; sterile blade wholly suppressed; fertile spike broadly 
linear, 3-10 mm. long, cuspidate; peduncle slightly thickened 
at apex, green July-Aug. Kyushu (Sakurajima); rare. 

2. BOTRYCHIUM Sw. Hana-warasl Zoku 

Rhizomes short, erect or ascending, with rather fleshy roots; sterile blade sessile or petiolate, pinnately or ternately divided, 
the segments toothed, with free veins; fertile blades 1-3 times pinnately divided; ultimate branchlets with 2 rows of naked 
sporangia; sporangia free, rather coriaceous, globose, mostly sessile, without an annulus, opening transversely into 2 valves—— 

A cosmopolitan genus with about 30 or more species. 

1A. Small glabrous herbs, usually not more than 20 cm. high, of alpine regions; sterile blade simply pinnate or ternate, not more than 

8 cm. long. 
2A. Sterile blades oblong to ovate, simply pinnate to ternate, the pinnae oblong, obovate, or flabellate, obtuse. 

3A. Sterile blade sessile or nearly so, pinnate, inserted at or above the middle of the stipe, the pinnae 7-11. ..........- 1. B. lunaria 
3B. Sterile blade petiolate, inserted near the top of the stipe; pinnae fewer. .....-..-+-+++--eeeeee 2. B. simplex var. tenebrosum 

2B. Sterile blades deltoid, sessile, the lowest pair of pinnae largest, the blade apparently ternately divided, the pinnae lanceolate, acute. 
3. B. lanceolatum 

1B. Larger herbs more or less hairy on the buds, usually 15-60 cm. high or more, of mountains and lowlands; sterile blade ternate, the 

segments 2-pinnate or ternately 2-pinnate, 3-30 cm. long. 
4A. Sterile blade petiolate, usually evergreen. 

5A. Segments of the sterile blade obtuse, the ultimate segments mucronate- to crenate-toothed. 
6A. Fertile stalk without a sterile frond or scale of the previous year at base; sterile segments scarcely to very slightly white- 

Miia ime te paver ppera Stee aerate ce cletovets ete ec ottielca/e eve skegstavaretafatevetatelare coset tells totsie alone ete lstelsovorste) stetmiaavele/ eves 4. B. ternatum 

6B. Fertile stalk with a sterile frond or white membranous scale of previous year at base; sterile segments more or less white- 

margined. 
7A. Plant 15-30 cm. high; sterile blade 3- or 4-ternate, 5-10 cm. long, 6-12 cm. wide. ...........-+.+-++5> 5. B. robustum 

7B. Plant 8-13 cm. high; sterile blade 2- or rarely 3-ternate, 2.5—4 cm. long, 3-5 cm. wide. ..........--.- 6. B. multifidum 

5B. Segments of the sterile blade acute, the ultimate segments mucronate- to aristulate-toothed. 
8A. Sterile blade aristulate-toothed; lowest posterior lobe of the pinnules of sterile blade flabellate-orbicular, decurrent on the rachis 

of the main segment beyond the base of the pinnules, .........-... eee eee e eee eee cette 7. B. japonicum 

8B. Sterile blade mucronate-toothed; lowest posterior lobe of the pinnules of sterile blade obliquely cuneate and sometimes only 
slightly decurrent, not entirely so on the rachis of the main segment. .....---.---+-+eeseeeeseeeereees 8. B. nipponicum 

4B. Sterile blade sessile, deciduous. 
9A. Fertile panicle once pinnate, linear or cylindric, scarcely broadened at base, scarcely or not overtopping the sterile blade; pinnae 

with an accessory lobe on the posterior side below the insertion of the pinnae. ..........+-.+seeeeeeeeeeeee 9. B. strictum 
9B. Fertile panicle compound, pyramidal, broadened at base, longer than and overtopping the sterile blade; pinnae without an acces- 

sory lobe on the posterior side below the insertion of the pinnae. ..........- 020s eee eee e seen ee eeeee 10. B. virginianum 

1. Botrychium lunaria (L.) Sw. Osmunda lunaria L. 
—Hime-wana-warast. Glabrous rather fleshy herb 5-25 
cm. high; stipe solitary, covered with brown membranous 
slightly fibrous sheaths at base; sterile blade at or above the 
middle of the stipe, simply pinnate, 3-6 cm. long, 1.2-2.2 cm. 

wide, sessile or nearly so; pinnae 7-11, flabellate, reniform, or 
broadly cuneate, 7-13 mm. long, 5-15 mm. wide, truncate to 
cuneate and entire on lower margin, crenulate or rarely incised 
on upper margin, palmately veined, short-petiolulate; fertile 
spike 1.5-6 cm. long, on a peduncle twice as long—July- 
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Sept. Sunny alpine slopes; Hokkaido, Honshu (centr. and n. 
distr.) ; rare———Korea, Kuriles, Sakhalin, Kamchatka, Siberia, 
Himalayas, Europe, N. and S. America. 

2. Botrychium simplex E. Hitchc. var. tenebrosum (A. 
A. Eaton) Clausen. B. tenebrosum A. A. Eaton——Koxe- 
HANA-WARABI. _— Delicate glabrous herb, 4-6 cm. high (in 
ours); stipes very slender; sterile blade obovate, sometimes 
ovate, 3-5 mm. long, 2-3 mm. wide, usually ternate (in ours), 
the petiole about 1-2 mm. long, the segments obovate or cune- 
ate, obscurely undulate on upper margin, few-nerved; fertile 
part consisting of a short slender peduncle with few pairs of 
sporangia.—Aug. Mossy forests in high mountains; Honshu 
(Mount Yatsugatake in Shinano); very rare——e. N. America 
and Europe (Austria). 

8. Botrychium lanceolatum (Gmel.) Angstr. Osmunda 
lanceolata Gmel.; B. palmatum Presl; B. rutaceum vat. triparti- 
tum Ledeb.—M I1yaMaA-HANA-WARABI. Rather fleshy gla- 
brous herb 6-20 cm. high, with brown membranous withering 
sheaths at base; sterile blade below the fertile panicle, sessile, 
deltoid, 2-3 cm. long and as wide, pinnately divided, the seg- 
ments linear to lanceolate, pinnately lobed to entire, sessile, ob- 
tuse, the lowest lateral segments pinnately veined, 1.5-2 cm. 
long; fertile panicle rather dense, pyramidal, subsessile or very 
shortly pedunculate, usually not longer than the sterile blade. 

Aug. Alpine regions; Honshu (centr. distr.); very rare. 
—Sakhalin, n. Kuriles, Kamchatka, Siberia to Europe, and 
N. America. 

4. Botrychium ternatum (Thunb.) Sw. Osmunda ter- 
nata Thunb.——Fuxyu-No-HANA-waraBI. _ Rather fleshy ever- 
green herb 15-40 cm. high, very sparsely long-hairy or gla- 
brate; stems naked at base, the bud hidden, hairy; sterile blade 
thick-herbaceous, 5-angled in outline, 3- or 4-ternate, 4-15 
cm. long, 5-20 cm. wide, glabrous or nearly so, the primary 
and secondary segments petiolulate, ovate or ovate-deltoid, ob- 
tuse, the ultimate segments ovate, lobed, crenate- to mucronate- 
toothed, obtuse, the petiole rather stout, arising immediately 
above the base, 3-15 cm. long; fertile panicle long-pedunculate, 
erect, pyramidal, 4-10 cm. long, dense——Sept.—Nov. Thickets 
and grassy places in lowlands and low mountains; Honshu, 
Shikoku, Kyushu; rather common.—Ryukyus, Formosa, 
China to the Himalayas. 

5. Botrychium robustum (Rupr.) Underw. B. rutae- 
folium var. robustum Rupt.; B. multifidum (Gmel.) Rupr. var. 
robustum (Rupr.) C. Chr.; B. matricariae sensu auct. Japon., 
non Spring —Ezo-FUYU-NO-HANA-waRaBI. Rather fleshy herb 
15-30 cm. high, thinly long-hairy or rarely glabrate; stems with 
a whitish basal sheath or scale, or with last year’s sterile blade 
persistent; sterile blade thick-herbaceous, 5-angled in outline, 
3- or 4-ternate, 5-10 cm. long, 6-12 cm. wide, petiolate, the 
segments obtuse, the ultimate ones ovate, lobed, crenulate- to 
mucronate-toothed, the petiole arising immediately above the 
base; fertile panicle long-pedunculate, pyramidal, dense, 4-8 
cm. long—Aug.—Oct. Hokkaido, Honshu (mountains of 
centr. and n. distr.) ——Korea, Manchuria, Ussuri, Sakhalin, 
Kuriles, Kamchatka to Alaska. 

6. Botrychium multifidum (Gmel.) Rupr. Osmunda 
multifida Gmel.; B. matricariae (Schrank) Spreng.; O. matri- 
cariae Schrank; B. rutaceum Sw.; B. rutaefolium A. Br. 
AZUSA-HANA-WARABI. Similar to the preceding but smaller, 
8-13 cm. high, very thinly white-hairy to glabrescent; stems 
usually with a whitish membranous basal scale, sometimes with 
last year’s sterile blade persistent; bud white-hairy; sterile blade 

3- or 5-angled in outline, 2 or 3 times ternate, 25-4 cm. long, 

3-5 cm. wide, the segments deltoid-ovate, obtuse, the ultimate 

segments ovate, obtuse, pinnately lobed, crenate-toothed, the 

petiole 3-6 cm. long, arising immediately above the base; fer- 
tile panicle rather dense, pyramidal, 2-3 cm. long, the peduncle 
7-12 cm. long——Aug. Mountains; Honshu (Shinano 
Prov.) ; very rare——Europe to Siberia, and N. America. 

7. Botrychium japonicum (Prantl) Underw. B. dauci- 
folium var. japonicum Prantl—O-ana-warasi. Stout 
slightly hairy herb 25-40 cm. high; stems naked at base (rarely 
with an old persistent frond attached); sterile blade herba- 
ceous, 5-angled in outline, petiolate, 8-15 cm. long, 10-20 cm. 
wide, 3 or 4 times ternate, the pinnae deltoid or deltoid-ovate, 
acute to subacuminate, petiolulate, the pinnules oblong-ovate to 
broadly lanceolate, pinnately lobed to parted, acuminate, aristu- 
late-toothed, the lowest basal lobe flabellate-orbicular, the peti- 
oles 5-15(—20) cm. long, stout, green to brownish or yellowish, 
arising 3-10 cm. above the base of the stem; fertile panicle 7-15 
cm. long, yellow-brown to brown, the peduncle erect, rather 
stout, slightly longer to twice as long as the sterile blade —— 

Sept—Nov. Honshu (Kanto Distr. and westw.), Shikoku, 
Kyushu. 

8. Botrychium nipponicum Makino, AKs-HANA-WARABI. 
Similar to the preceding but more fleshy and red-brown tinged, 
very thinly hairy or glabrous; stems naked at base; sterile blade 
5-angled in outline, 8-15 cm. long, 10-20 cm. wide, 3 or 4 
times ternate, the pinnae and pinnules petiolulate, acute to 
acuminate, obtuse at the tip, the ultimate segments deltoid- 

lanceolate, pinnately lobed to parted, mucronate-toothed, the 
lowest basal lobes decurrent beyond the base of the segment 

but not inserted on the main rachis, the petioles 7-12 cm. long, 
arising 2—5 cm. above the base of the stem; fertile panicle 3-15 
cm. long, narrowly pyramidal, twice as long as the sterile 
blade——Oct.-Noy. Honshu (Kanto Distr.); rare. 

9. Botrychium strictum Underw. Osmundopteris stricta 
(Underw.) Nishida—Nacaso-No-HANA-WARABI, NAGABO-NO- 
NATSU-NO-HANA-WaRABI. Deciduous, thinly hairy to nearly 
glabrous herb, 30-80 cm. high; stems terete, rather stout, 
slightly thickened, commonly with a membranous ovate entire 
brown scale 2-3 cm. long at base; sterile blade sessile, ternately 

divided, the main lateral branches ovate, 15-30 cm. long, 10— 
20 cm. wide, bipinnate, short-acuminate, short-petiolate, the 
rachis narrowly winged; pinnae acuminate, sessile, the pinnules 
oblong-ovate, toothed, pinnatiparted, the terminal primary seg- 
ment deltoid; fertile panicle linear-cylindric, 10-30 cm. long, 

scarcely or not overtopping the sterile blade——Aug.—Oct. 
Hokkaido, Honshu, Shikoku, Kyushu; rare——Korea and 
China. 

10. Botrychium virginianum (L.) Sw. Osmunda vir- 
giniana L.; Osmundopteris virginiana (L.) Small; B. gracile 
Pursh—Narsu-No-HANA-WaRaBI. Deciduous, thinly hairy 
rather soft herb, 30-60 cm. high; stems with a brown mem- 
branous scale 2-3 cm. long at base; sterile blade sessile, ter- 
nately divided, green, the main lateral branches ovate, 10-20 

cm. long, 5-15 cm. wide, short-acuminate, short-petiolulate, bi- 
pinnate; pinnae lanceolate to oblong-lanceolate, the pinnules 
oblong to narrowly ovate, pinnately lobed and toothed, sessile 
or somewhat adnate on the prominently winged rachis, the 

primary terminal segment deltoid; fertile panicle ovate to 
broadly lanceolate, 7-13 cm. long, compound, longer than and 
overtopping the sterile blade——May-June. Woods; Hok- 
kaido, Honshu, Shikoku, Kyushu; rather rare—Korea, Man- 

churia, China, Himalayas, Siberia to Europe, and N. America. 
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Fam. 7. MARATTIACEAE 

Terrestrial; fronds with circinnate vernation, compound, joined on the rhizome or short stem by the enlarged stipulelike base 

of the stipe; pinnae jointed at base; sporangia in elongate or round dorsal sori, the sporangia separate, derived from several cells, 

opening by a ventral longitudinal split——Four genera, with about 150 species, widely distributed in the Tropics of both hemi- 

spheres. 

Ryusintat Ka = Marattia Family 

1. ANGIOPTERIS Hoffm. RywtsintTal Zoku 

Large ferns with short stout stems; fronds bipinnate, the veins free; sori dorsal, near the margin, the sporangia usually 7 to 

13, in 2 rows, contiguous but not coherent. Madagascar to Polynesia and Japan. A complex genus represented by more than 

100 species according to some authors or reduced to a single species by others. 

1. Angiopteris lygodiifolia Rosenst. A. fauriei Hieron.; 
A. oschimensis Hieron.; A. sakura Hieron.; A. evecta sensu 

auct. Japon., non Hoffm.; A. suboppositifolia sensu auct. 
Japon., non De Vriese——Rytsintat. Nearly glabrous, 
with a short stout stem or rhizome; fronds tufted, to 1.5 m. 
long or sometimes longer; stipes stout, fleshy, terete, green, 
about 2.5 cm. thick above the base, the basal portion dilated, 
obovate-orbicular, rounded on back, with a semirounded auri- 
cle on each side at top; blades oblong-ovate to ovate, bipinnate, 
to 1 m. long, 50-60 cm. wide; pinnae 3-6 pairs, alternate, 
the rachis swollen and jointed at base; pinnules 15-25 pairs, 

Fam. 8. OSMUNDACEAE ZENMAI Ka 

alternate, narrowly to broadly lanceolate, 5-10 cm. long, 1-2.5 
cm. wide, acuminate, broadly cuneate to subtruncate at base, 
subsessile, minutely toothed, green above, paler beneath, the 
costa prominent on both sides, the veinlets many, parallel, 
spreading, distinct, usually once forked; sori oblong, about 1.5 
mm. long, with 7-13 sessile ellipsoidal sporangia, each with an 
opening on the inner side, solitary on the veinlets near the 

margin of the pinnae-——Woods in low mountains; Honshu 
(Izu Isls., Izu Peninsula, Kii and Ise Proy.), Shikoku, Kyushu; 

rarer eastw.—Ryukyus and Formosa. 

Osmunda Family 

Terrestrial with erect or ascending large scaleless rhizomes; fronds with circinnate vernation, pinnately divided, the veins free; 
sporangia large, maturing simultaneously, the annulus incomplete, with thick cells on one side near the tip, dehiscent by a 

vertical slit across the apex. 
Guinea; Osmunda of wide distribution. 

1. OSMUNDA L. 

Three genera and about 20 species, 2 of the genera confined to S. Africa, Australia, and New 

ZENMAI ZOKU 

Fronds dimorphic; fertile pinnules terminal, medial, or occupying the whole blade; sporangia marginal on much-reduced 
pinnules.—Species about 15, nearly cosmopolitan, absent in Australia. 

1A. Sterile blade ovate, bipinnate; pinnae and pinnules few, the pinnules lanceolate to narrowly ovate, minutely toothed. 
2A. Pinnules of sterile blade obliquely truncate to rounded at base, sessile, chartaceous to membranous. ........++-++++ 1. O. japonica 

2B. Pinnules of sterile blade acuminate to cuneate at base, sometimes indistinctly petiolulate, coriaceous to chartaceous. .... 2. O. lancea 
1B. Sterile blade lanceolate, pinnate; pinnae many, coarsely acute-toothed or pinnatiparted. 

3A. Fronds deciduous, chartaceous to herbaceous; pinnae pinnatiparted, nearly truncate and sessile or subsessile at base. 

4A. Fertile pinnae on separate fronds, red-brown; sterile pinnae green, paler beneath, acuminate; woolly hairs red-brown. 3.0. asiatica 

4B. Fertile and sterile pinnae on the same blade, the fertile medial; sterile pinnae slightly glaucescent especially beneath, acute; woolly 
hairs of young plants light brown. ...........2+++e:- BEE AOTC ODOR TORIC DDC TICIOC CORO OC EnGeK 4. O. claytoniana 

3B. Fronds evergreen, coriaceous, lustrous; pinnae coarsely acute-toothed, long-acuminate, narrowed to a petiolelike base; fertile pinnae 

itis FETA A A OrtcnooIG lot + Ue OS OE OBICIC Obi ao ccc oc oe 

1. Osmunda japonica Thunb. O. regalis sensu auct. 
Japon., non L.; O. regalis var. japonica (Thunb.) Milde; O. 
regalis var. biformis Benth.; O. biformis (Benth.) Makino; O. 
nipponica Makino——ZeEnMat. _ Rhizomes short, ascending, 
stout, covered with bases of old withered leaves, the woolly 
hairs cinnamon-brown, mixed with blackish ones, soon decidu- 
ous; fronds dimorphic, sterile fronds to 1 m. long, tufted; stipes 

stramineous, smooth, with a chartaceous wing on each side 

near base; blades ovate or triangular-ovate, bipinnate, glabrous 
or nearly so; pinnae 20-30 cm. long, oblong-ovate, the lower 
ones short-petiolulate; pinnules oblong to broadly lanceolate, 
4-10 cm. long, 1-2.5 cm. wide, obtuse to acute, obliquely trun- 
cate and rounded at base, minutely toothed, green above, 
glaucescent beneath, sessile, the costa distinct, penninerved, the 

veinlets spreading, parallel, 1-3 times forked; fertile fronds 
20-50 cm. long, rising among the sterile fronds, the sporophylls 
paniculate, erect, rather loose, cinnamon-brown.—Apr.—May 

Bao Oi Sb Ae bor Mito COE. Bip Ob Hetaciied } ermincka cio 5. O. banksifolia 

(-Oct.). Hokkaido, Honshu, Shikoku, Kyushu; common. 
—s. Sakhalin, Korea, Ryukyus, Formosa, China to the Him- 

alayas. 
2. Osmunda lancea Thunb. 0. japonica Houtt., non 

Thunb.; Osmundastrum lanceum (Thunb.) Pres]}—Yasua- 
ZENMAI. Closely resembling the preceding but somewhat 
smaller and less densely woolly; sterile fronds to 1 m. long; 
pinnules slightly thicker, linear-lanceolate to broadly lanceolate, 
acuminate to cuneate at base, petiolulate (sessile in var. lati- 
pinnula. Tagawa)—Apr—-May. Hokkaido (s. distr.), 
Honshu, Shikoku, Kyushu; rather rare. 

8. Osmunda asiatica (Fern.) Ohwi. 0. cinnamomea 
sensu auct. Japon., non L.; O. cinnamomea var. foktensis 
Copel.; O. cinnamomea var. asiatica Fern.; Osmundastrum 
cinnamomeum var. fokiense (Copel.) Tagawa——Yamaporl- 
ZENMAI. | Rhizomes stout; woolly hairs red-brown, mixed 
with some blackish ones in the fertile areas, soon deciduous ex- 
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cept at base of pinnae; sterile fronds tufted, erect, green; stipe 
shorter than the blade, flattened and dilated near base; blades 

oblong-lanceolate, 30-60 cm. long, 12-20 cm. wide, abruptly 
contracted and short-acuminate at apex, not or very shortly 
narrowed at base; pinnae many, horizontally spreading, linear- 
lanceolate, 16-23 mm. wide, acuminate, pinnatiparted, sessile 
on the posterior side, truncate and subsessile on the anterior 
side; segments rather numerous, oblong-ovate, 4-7 mm. wide, 
sub-entire, obtuse to rounded at the tip, 1-nerved, the veinlets 
slender, usually once forked, pinnately arranged; fertile blades 
several, central, erect, strict, narrow, the pinnae ascending, 
red-brown, soon withering after spore dissemination ——May- 
July. Wet places; Hokkaido, Honshu, Shikoku, Kyushu; lo- 
cally abundant. s. Kuriles, Sakhalin, Amur, Ussuri, Man- 
churia, Korea, China, and Formosa. 

4, Osmunda claytoniana L. Osmundastrum claytoni- 
anum (L.) Tagawa——Onrzenmat. _ Closely allied to the 
preceding, the woolly hairs light brown; sterile blades acute; 

pinnae somewhat glaucescent beneath; fertile pinnae olive- 
brown to blackish in interrupted pairs in the middle portion 
of the blade; sterile blades 15-25 cm. wide; pinnae 2-3 cm. 

Fam. 9. SCHIZAEACEAE Kanrkusa Ka 

wide, the segments 6-8 mm. wide———May-July. Wet places; 
Honshu (centr. distr.); locally abundant——Korea, Man- 
churia, Ussuri, and e. N. America; a variety occurs in For- 
mosa and sw. China to the Himalayas. 

5. Osmunda banksiifolia (Pres!) Kuhn. Nephrodium 
banksiaefolium Presl; Plenasium banksiaefolium (Pres!) Presl; 
O. javanica sensu auct. Japon., non Bl. SHIROYAMA-ZENMAI. 
Rhizomes stout, erect or ascending; woolly hairs scanty, red- 
brown, early deciduous; sterile fronds evergreen, 1-1.5 m. 
long, tufted; stipes lustrous, brownish, with a wing on each 
side near base; blades oblong-lanceolate, simply pinnate; pinnae 

10-20 pairs, coriaceous, linear-lanceolate, 15-25 cm. long, 1-2 
cm. wide, gradually long-acuminate, narrowed to a petiolelike 
base, coarsely acute-toothed, obliquely spreading, jointed at 
base, except the terminal one, lustrous, glabrous, slightly 
thickened and whitish on the margin, the costa and veinlets 
raised on both sides, the veinlets 1-4 times forked, parallel, 
obliquely spreading; fertile pinnae medial, linear-cylindric, 
7-10 cm. long, dark brown—June-Dec. Wet places; Hon- 
shu (Izu Proy.), Shikoku, Kyushu-——Ryukyus, Formosa, 
s. China, Indochina, and Malaysia. 

Climbing Fern Family 

Terrestrial; rhizomes creeping or ascending; fronds often scandent and much elongate; sporangia marginal, sometimes ap- 
parently superficial, with a complete distal annulus, opening by a longitudinal slit——Four genera, with about 150 species, 
chiefly in the S. Hemisphere, 1 in our area. 

1. LYGODIUM Sw. Kanr-xusa Zoku 

Rhizomes creeping, hairy; rachis of fronds much elongate, twining; pinnae alternate, pinnately or palmately divided, short- 
petiolulate; veins usually free; sporangia subtended by an outgrowth simulating an indusium, in 2 rows on margin of the ulti- 
mate segments; spores tetrahedral—A bout 40 species, in New Zealand, S. Africa, Asia, Malaysia, Polynesia, and 1 species in e. 
N. America. 

J. Lygodium japonicum (Thunb.) Sw. Ophioglossum 
japonicum Thunb.; Hydroglossum japonicum (Thunb.) Willd. 
—Kanvrxusa. Scandent; rhizomes creeping, 3-4 mm. 
across, densely covered with soft blackish hairs about 1 mm. 
long; rachis much elongate, twining, 2-striate, pale brown, 
lustrous; pinnae alternate, with a pair of pinnate segments and 
a hairy bud at the tip of a short petiolule, the segments deltoid 
to ovate, ternately 1- or 2-pinnate, with the rachis puberulent 
in upper part; sterile pinnae thinly chartaceous, often 3- to 

5-lobed to -parted, minutely toothed, the terminal lobe or seg- 
ments elongate deltoid- to linear-lanceolate, to 60 mm. long, 
4-8 mm. wide, acute to obtuse; veins obliquely ascending, once 
to thrice forked, the veinlets ending in the marginal teeth; 
sporangia in 2 closely adjacent rows on margin beneath the 
ultimate segments——Aug.—Jan. Thickets and hedges in low- 
lands and low mountains; Honshu (Kanto Distr., Shinano, 

Etchu Prov. and westw.), Shikoku, Kyushu; common— 
Ryukyus, Formosa, Korea and China. 

Fam. 10. GLEICHENIACEAE 

Terrestrial ferns with long-creeping rhizomes; fronds often falsely forked by the abortion of the terminal bud, the lateral 
branches usually again dichotomous, the ultimate branches pinnatifid or pinnate-pinnatifid; veins free, pinnate, simple or forked; 

sori exindusiate, dorsal, the sporangia 4-15, with a complete oblique annulus, opening by a longitudinal slit. Six genera, with 
about 130 species, of wide distribution in the Tropics and subtropics. 

Urayiro Ka — Gleichenia Family 

1A. Plant with jointed hairs on rhizomes and buds; pinnae pinnatiparted. .......... 2.2... eee e eee eee eee ee eee eee 1. Dicranopteris 
1B. Plant with flattened paleae on rhizomes and buds; pinnae bipinnatiparted. ...........--..0+eeeeeee eee e eee eee 2. Gleichenia 

1. DICRANOPTERIS Bernh. Ko-suipa Zoku 

Rhizomes with jointed hairs; fronds evergreen, the primary rachis elongate, the lateral branches several times dichotomous, 
usually with a pair of foliaceous stipulelike outgrowths at the base of each fork, the secondary rachises naked, only the ultimate 
branches (and the stipulelike branches) leafy; veins 2-4 times forked; sori superficial, usually with 6 or more sporangia———A 
pantropic genus with about 10 species, also in New Zealand. 

toma (Thunb.) Bernh.; G. dichotoma (Thunb.) Hook.; D. 
linearis var. dichotoma (Thunb.) Holttum——Ko-suia. 
Rhizomes firm, terete, wiry, 3-4 mm. across, with sparse 

1. Dicranopteris linearis (Burm. f.) Underw. Polypo- 
dium lineare Burm. f.; Gleichenia linearis (Burm. f.) C. B. 
Clarke; P. pedatum Houtt.; P. dichotomum Thunb.; D. dicho- 
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brown jointed hairs while young; stipes pale brown, terete; 
fronds sometimes more than 1 m. long, firm; ultimate 
branches (pinnae) chartaceous, linear- to oblong-lanceolate, 
pinnatiparted, 15-30 cm. long, 3-7 cm. wide, gradually acute, 
obtuse at the tip, sessile, green above, glaucous beneath; seg- 
ments many, nearly horizontally spreading, linear, 3-4 mm. 
wide, obtuse to retuse, entire, slightly hairy beneath, the hairs 

2. GLEICHENIA J. E. Smith 

jointed, brown, soon deciduous, pinnately veined, the veins 
2-4 times forked, slightly raised on both sides; sori small, 

rounded, solitary near the middle portion of the uppermost 
vein——Oct.Jan. Dry thin woods and thickets; Honshu 
(Iwaki and Echigo Prov. westw.), Shikoku, Kyushu; common. 

Korea, Ryukyus, Formosa, China, and widely distributed 

in the Tropics and subtropics, also in Australia. 

Urajiro Zoku 

Rhizomes long-creeping, firm, scaly while young; fronds large, stipitate, pinnate or falsely forked; pinnae bipinnatiparted; 

veins once forked; sori superficial, with about 4 sporangia——About 10 species, Malaysia to India and Japan, 1 in tropical 

America. 

1A. Scales ciliate; pinnules nearly horizontally spreading, glaucous and glabrous beneath; ultimate segments narrowly oblong, obtuse; 

GETS (iss Sat oosgenonnodcoudectooporoonddaconsopeanobons soda sda pd Coe DONO DOD OOSNIDOOeNOUODI000NO ile (ee glauca 

1B. Scales entire; pinnules obliquely spreading, slightly glaucous with scattered glandular hairs beneath; ultimate segments broadly linear, 

cuspidate; stipes flattened and with 2 longitudinal ridges to the base. ......+.+-seeeeeeeeee reese eee eee eneees 2. G. laevissima 

1. CGleichenia japonica Spreng. Polypodium glaucum 
Houtt.; G. glauca (Houtt.) Hook., non Sw.; Dicranopteris 

glauca (Houtt.) Underw.; Diplopterygium glaucum (Houtt.) 
Nakai; Hicriopteris glauca (Houtt.) St. John——Unrayjio. 
Rhizomes long-creeping, terete, 5-6 mm. across, wiry, densely 
scaly while young; stipes terete; scales lanceolate-deltoid, 6-7 
mm. long, caudate, ciliate, lustrous, dark brown; fronds scaly 
while very young, the dormant terminal bud densely scaly, 
rufous to dark brown, ciliate; pinnae chartaceous, opposite, 
50-100 cm. long, 20-30 cm. wide, bipinnatiparted, green, 
slightly lustrous above, glaucous beneath, glabrous; pinnules 
many, horizontally spreading, linear-lanceolate to broadly 
linear, 15-30 mm. wide, sessile, pinnatiparted, the ultimate seg- 
ments spreading, narrowly oblong, obtuse; costa impressed 
above, the costules slender; veins once forked; sori median; on 

Fam. 11. HYMENOPHYLLACEAE 

the anterior branches of the veins——Nov.—Jan. Dry, thin 
woods; Honshu (Iwaki and Echigo Prov. westw.), Shikoku, 
Kyushu; common.—Korea, Ryukyus, Formosa, China, the 

Tropics of Asia, Australia, and Polynesia. 
2. Gleichenia laevissima Christ. G. kiusiana Makino; 

Dicranopteris laevissima (Christ) Nakai; Diplopterygium lae- 
vissimum (Christ) Nakai; Hicriopteris laevissima (Christ) 
St. John——Kaneko-supa. —_ Closely allied to the preceding; 
scales brown to yellow-brown, membranous, entire, glabrous; 
stipes with a narrow flat face and 2 longitudinal ridges to 
the base; pinnules obliquely spreading, the ultimate segments 
broadly linear, acute or cuspidate, green above, slightly glau- 
cous and with short subclavate minute glandular hairs be- 
neath——Oct.—Noy. Kyushu; rare-——China, Indochina, and 

Philippines. 

Koxe-suinosu Ka _ Filmyfern Family 

Epiphytic or terrestrial ferns; rhizomes slender, long-creeping, nearly naked or with jointed hairs; fronds usually small, thin, 
without stomata, usually with circinnate vernation, very rarely straight in extremely reduced fronds; veins nearly always free; 
sporangia in marginal sori elevated with a slender receptacle surrounded by a cup-shaped sometimes 2-valved indusium; an- 
nulus complete; spores tetrahedral to globose——About 34 genera, with about 650 species, chiefly in the Tropics and subtropics, 

few in colder regions. 

1A. Indusium 2-valved; rhizomes very scantily hairy; fronds fulvous to brownish green. 
Doc ltimatersepments (of tie) Dladesentiressnyetavel-eielereislaielarererelayeielatatelebavstaterele eteraicfersreterosaleteterelerslereiavsjoinlatetajalalelsterelshe)a]niefe 1. Mecodium 
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1B. Indusium cup-shaped to tubular, entire or shallowly 2-lobed at mouth; rhizomes prominently hairy; fronds green. 

3A. Rhizomes long-creeping, remotely leafy. 
4A. False veinlets absent. 
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1. MECODIUM Presl Koxe-sHinosu Zoku 

Epiphytic or growing among mosses on rocks; rhizomes very slender, long-creeping, thinly hairy to subglabrate; fronds 
usually thin, pinnately compound, the ultimate segments entire, l-veined; indusium 2-valved, usually nearly to the base, the re- 
ceptacle included——A pantropic genus comprising about 100 species. 

1A. Stipes prominently winged. 
2A. Plants usually 10-30 cm. high; ultimate segments of frond 1-2 mm. wide; wings of stipes entire to slightly crispate-undulate. 

3A. Ultimate segments of blades 1-1.5 mm. wide; main rachis 1.5-2 mm. wide inclusive of the wings; fronds narrowly to broadly 
PATICEOLAC CE eC eee ere Ta eee Ce a niclate a ects Micterne aiele end oolajete scarcer moarevels sje ccaysfevase,areYeqeanfe wimter 1. M. flexile 

3B. Ultimate segments of blades about 2 mm. wide; main rachis 2-3 mm. wide inclusive of the wings; fronds oblong to ovate-oblong. 
2. M. badium 

2B. Plants 5-10 cm. high; ultimate segments of frond 0.5-1 mm. wide; wings of stipes strongly crispate-undulate. .... 3. M. riukiuense 
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1B. Stipes not or scarcely winged. 
4A, Stipes and nerves on underside of blades and rachis with yellow-brown flexuous hairs; plants about 5 cm. high. .. 4. M. oligosorum 
4B. Stipes and blades glabrous or nearly so; plants taller. 

5A. Pinnae disposed at an acute angle on the rachis, simple or the segments 2—5, elongate, 1.2—1.7 mm. wide. ...... 5. M. wrightit 
5B. Pinnae disposed at an obtuse angle on the rachis, the segments narrower, 0.7—1 mm. wide. 

6A. Fronds 10-25 cm. long; stipes narrowly winged. ...... 
6B. Fronds 2—5 cm. long; stipes not winged. ............ 

1. Mecodium flexile (Makino) Copel. Hymenophyl- 
lum flexile Makino—O-xoxx-sHINoBU, NACHI-KOKE-SHINOBU. 
Rhizomes long-creeping, filiform, remotely leafy; fronds 10- 
30 cm. long; stipes winged except at base; blades narrowly 
to broadly lanceolate, 7-20 cm. long, 1.5-3(—4) cm. wide, usu- 
ally narrowed at tip, 2- or 3-pinnatiparted, the rachis 1.5-2 
mm. wide inclusive of the entire or slightly crispate wing; pin- 
nae rather numerous, narrowly ovate, somewhat oblique, 
pinnately to bipinnately parted, the pinnules 1-1.5 mm. wide; 
sori few on each pinna, the valves orbicular to slightly de- 
pressed, entire, 1.5-2 mm. across——-Among mosses; Honshu 

(Izu Prov. through Tokaido to Kinki Distr.), Shikoku, Kyu- 
shu.—Formosa. 

2. Mecodium badium (Hook. & Grev.) Copel. Hyme- 
nophyllum badium Hook. & Grev.; H. crispatum sensu auct. 
Japon., non Wall_—Own1I-KoKE-sHINOBU. Plant very spar- 
ingly pilose, mostly while young; rhizomes long-creeping, 0.5— 
0.7 mm. across; fronds oblong to ovate-oblong, 15-30 cm. 
long, 4-7 cm. wide; stipes 5-10 cm. long, 2-3 mm. wide in- 
clusive of the entire sometimes slightly crispate wings; blades 
ovate to narrowly so, usually narrowed at tip, 3-pinnatiparted, 
the rachis winged, 2-3 mm. wide; pinnae obliquely spreading, 
usually somewhat elongate; ultimate pinnules or segments en- 
tire, broadly linear, about 2 mm. wide, obtuse; indusia de- 
pressed-orbicular, the valves obsoletely toothed on upper mar- 
gin or entire, 2-3 mm. wide——Among mosses on rocks and 
on tree trunks; Honshu (Kii Prov.), Shikoku, Kyushu; rare. 

Formosa, China to Malaysia, and India. 

3. Mecodium riukiuense (H. Chr.) Copel. Hymeno- 
phyllum riukiuense H. Chr.— RyvuxKyu-KokE-sHinoBu, Oxi 
NAWA-KOKE-SHINOBU. Rhizomes creeping, nearly filiform; 
fronds 5-10 cm. long, 17-30 mm. wide; stipes at first with an 
entire, soon crispate-undulate wing on both sides; blades nar- 
rowly ovate, sometimes somewhat elongate and narrowed at 
tip, 3-pinnatiparted, the rachis winged; ultimate pinnules or 
segments narrow, linear, 0.5—-1 mm. wide, obtuse; valves of 

indusia ovate to elliptic, few-toothed on upper margin, about 
1 mm. wide—Shikoku, Kyushu (s. distr.); rare-——Ryu- 
kyus. 

4. Mecodium oligosorum (Makino) H. Its. Hymeno- 
phyllum oligosorum Makino——KtyosuMI-KOKE-SHINOBU. 

Rhizomes, rachis, and costa of the fronds rufous-pubescent; 
rhizomes capillary, long-creeping, sparsely branched; fronds 
small, about 5 cm. long; stipes filiform, 1-3 cm. long, not 
winged; blades broadly to narrowly ovate, 2-4 cm. long, 
about 1.5 cm. wide, obtuse, bipinnately parted, the rachis 

2. HYMENOPHYLLUM J. E. Smith 
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winged; pinnae obliquely spreading, palmately to pinnately 
parted, the ultimate segments obtuse, entire; indusia orbicular, 
about 1.5 mm. wide, the valves obsoletely few-toothed on up- 
per margin——Among mosses on rocks in damp woods; Hon- 
shu (Kanto Distr. and Mino Proy. westw.), Shikoku, Kyu- 
shu. 

5. Mecodium wrightii (v. d. Bosch) Copel. Hymeno- 
phyllum wright v. d. Bosch—Koxe-sHINOBU. Delicate, 
very thinly hairy, especially while young; rhizomes capillary, 
branched, forming a loose mat; fronds small; stipes 7-20 mm. 
long, glabrous, narrowly winged in upper part; blades deltoid- 
ovate to narrowly so, 1.5-3 cm. long, 1-1.5 cm. wide, bipinnati- 
parted, the rachis winged; pinnae rather few, ascending, di- 
vided or simple in the upper ones; ultimate segments more or 
less elongate, 1.2-1.7 mm. wide, entire, retuse or sometimes 
rounded at apex; indusia orbicular to broadly ovate, the valves 
1.21.5 mm. wide, entire or obsoletely bilobed on upper margin. 
—Damp woods in mountains; Hokkaido, Honshu, Shikoku, 
Kyushu.— Sakhalin and Korea. 

6. Mecodium polyanthos (Sw.) Copel. Trichomanes 
polyanthos Sw.; Hymenophyllum polyanthos Sw.; H. blume- 
anum Spreng.; H. integrum vy. d. Bosch; H. fujisanense Na- 
kai—HosoBa-KOKE-SHINOBU, + HosoBA-HIME-KOKE-SHINOBU. 
Fronds 10-25 cm. long; rhizomes filiform to capillary, hairy, 
more especially while young; stipes 2-10 cm. long, narrowly 
winged, with a tuft of dark brown straight hairs at base; 
blades broadly lanceolate to ovate, 5-17 cm. long, 2-4 cm. 
wide, 2- or 3-pinnatiparted, the rachis narrowly winged; pin- 
nae usually many; pinnules short, entire or few-parted; ulti- 
mate segments narrow, usually elongate, about 0.7-1 mm. 
wide, obtuse; indusia broadly ovate to suborbicular, about 1 
mm. long, the valves entire, obtuse to rounded at apex.—— 
Honshu (Iwashiro and westw.), Shikoku, Kyushu; more 
common southward.——Ryukyus, Formosa, widely distributed 
in the tropics and subtropics. 

7. Mecodium paniculiflorum (Presl) Copel. Hymeno- 
phyllum paniculiflorum Pres\——HIME-KOKE-SHINOBU, Fujt- 
KOKE-SHINOBU. Closely allied to the preceding; rhizomes 
capillary, branched, thinly brown-hairy at the tip; fronds 2-5 
cm. long, nearly glabrous; stipes capillary, 1-2 cm. long; blades 
ovate to oblong-ovate, 1.5-3.5 cm. long, 1.2-1.5 cm. wide, ob- 
tuse, the rachis winged; pinnae ovate to ovate-deltoid, 2- to 
9-parted, obliquely spreading, the segments emarginate, about 
1 mm. wide; indusia orbicular, the valves entire, about 1 mm. 
wide-——Mountains; Honshu (centr. and Kanto Distr.); rare. 
—sw. China, Malay Peninsula, and Malaysia. 

K6yA-KOKE-SHINOBU ZOKU 

Epiphytic or terrestrial, with slender creeping scantily hairy rhizomes; fronds small, thin, pinnately compound, the ulti- 
mate segments toothed; false veinlets absent; indusia 2-valved nearly or to the base; receptacle not or only slightly exserted —— 
About 25 species, of wide distribution, except in cold regions. 

1A. Fronds 3-pinnatiparted, ovate to broadly lanceolate, sparingly brownish hairy on veins and costas on underside and on stipes; ultimate 
segments about 1.2—1.7 mm. wide. ..........00eeeeeeeees i PEGE aah crated ta Ui chah Muaed Mes ial Rita dahey eebatone pei wecetsteners 1. H. barbatum 

1B. Fronds 2-pinnatiparted, lanceolate, nearly glabrous; ultimate segments 2-3 mm. wide. ............--..+-++-- 2. H. simonsianum 
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1. Hymenophyllum barbatum (vy. d. Bosch) Bak. H. 
japonicum Mig.; Leptocionium barbatum vy. d. Bosch— 
Koya-KoKE-sHINosu. Costas beneath, stipes, and rhizomes 
with red-brown crisped rather coarse hairs especially while 
young; rhizomes filiform, loosely branched, long-creeping; 
fronds 3-pinnatiparted, 6-12 cm. long, ovate to broadly lanceo- 
late; stipes scarcely thicker than the rhizomes, 2-5 cm. long, 
wingless or with a very narrow deciduous wing on each side; 
blades broadly to narrowly ovate, the sterile obtuse, the fertile 
usually more or less elongate, 3-8 cm. long, 2-3 cm. wide; 
pinnae ovate, once or sometimes twice pinnatiparted; ultimate 
segments 1.2-1.7 mm. wide, rounded to obtuse at apex, spin- 
ulose; sori usually in upper portion of blade; indusia about 1.2 
mm. wide, broadly ovate, the valves distinctly toothed on up- 

3. VANDENBOSCHIA Copel. 

per margin——Honshu (Ugo Prov. and southw.), Shikoku, 
Kyushu.— Korea (Quelpaert Isl.) and China. 

2. Hymenophyllum simonsianum Hook.  Surmon- 
KOKE-SHINOBU. Plant slender, nearly glabrous; rhizomes 
filiform, creeping; stipes remote, slender, 1.5-4 cm. long; 
fronds 2-pinnatiparted; blades broadly lanceolate to linear-ob- 
long, 4-10 cm. long, 15-25 mm. wide, often narrowed at tip, 
the rachis winged; pinnae flabellate to rhombic-cuneate, shal- 
lowly parted, the lobes elliptic, obtuse, spinulose-toothed; ulti- 
mate segments 2-3 mm. wide; sori in upper part of blade; 
indusia oblong, the valves prominently toothed on margin.— 
Reported to occur in Kyushu (Yakushima) ; rare——Formosa 

to India. 

HaruoracoKE Zoku 

Usually epiphytic, sometimes terrestrial with hairy elongate rhizomes; fronds pinnately compound, thin; ultimate segments 
1-veined, without false veinlets; indusia cylindric to cup-shaped, with an entire mouth, the receptacle slender, elongate—More 
than 25 species, mostly tropical, but also in N. America, southernmost S. America, S. Africa, and Europe. 

1A. Blades lanceolate to narrowly so, subsessile or very short-stiped, simply pinnate. ........... 2.0 e cece e eee eee seen 1. V. auriculata 
1B. Blades ovate to broadly lanceolate, long-stiped, bipinnatiparted. 

2A. Stipes distinctly winged at top; fronds 10-20 cm. long, the ultimate segments 0.5—-0.7 mm. wide. ..............-- 2. V. radicans 
2B. Stipes scarcely winged; fronds 1.5—4 cm. long, the ultimate segments 0.8-1 mm. wide. ..............00+s000-s- 3. V. titibuensis 

1. Vandenboschia auriculata (Bl.) Copel. Tricho- wide, obtuse; indusia 1.2-1.5 mm. long, exserted, tubular, nar- 
manes auriculatum B\—TsuRu-HORAGOKE. Rhizomes rowed at base, the mouth somewhat dilated and truncate-—— 
long-creeping, wiry, 1.5-2 mm. across, while young with 
dark brown, lustrous, jointed, straight hairs 1.5-2 mm. long; 
fronds rather remote; blades lanceolate to narrowly so, 15-35 
cm. long, 3-5 cm. wide, very short-stiped or subsessile, simply 
pinnate, the rachis with dark brown spreading hairs while 
young, often bisulcate by virtue of the very narrow upturned 
wings; pinnae many, rhombic-ovate, 15-30 mm. long, 6-13 
mm. wide, obtuse, broadly cuneate at base, auriculate on an- 
terior side at base, the pinnules parallel, entire, irregularly 
toothed at the truncate apex; veinlets ascending to suberect; 

indusia exserted, about 1.7 mm. long, tubular, narrowed at 

base, truncate at apex.——Tree trunks; Honshu (Izu Isls. and 
Kii Prov.), Shikoku, Kyushu——Ryukyus, Formosa, China to 

India, and Malaysia. 
2. Vandenboschia radicans (Sw.) Copel. var. orientalis 

(C. Chr.) H. It6. Trichomanes orientale C. Chr.; T. japon- 
icum Fr. & Sav., non Thunb.; T. amabile Nakai ——Hat-nora- 
coke. Plant nearly glabrous; rhizomes slender, 0.5-1 mm. 
across, with dark brown lustrous jointed hairs, remotely 
leaved; fronds 10-20 cm. long; stipes 4-7 cm. long, winged; 
blades more or less 3-angled, narrowly ovate to broadly lanceo- 
late, 8-15 cm. long, 3-6 cm. wide, the rachis narrowly winged; 
pinnae bipinnatiparted; pinnules linear, usually 0.5-0.7 mm. 

4, GONOCORMUS vy. d. Bosch 

Honshu (Awa, Izu Isls. and westw.), Shikoku, Kyushu; 
rather common.——Ryukyus and Formosa. 

Var. nipponica (Nakai) H. Ito. Trichomanes nipponicum 
Nakai——HIme-Hal-HORAGOKE. Rhizomes 0.2-0.5 mm. 
across; fronds 5-10 cm. long; blades 3-8 cm. long-——Hok- 
kaido, Honshu, Kyushu.—Korea (Quelpaert Isl). 

Var. naseana (Christ) H. It6. Trichomanes naseanum 
H. Chr.—Ryuxkyu-Kocane, O-HAI-HORAGOKE. Rhizomes 
1-1.5 mm. across; fronds 20-40 cm. long; blades 15-30 cm. 

long; indusia tubular, not distinctly constricted or dilated 
above, 1.5-2 mm. long——Honshu (Izu and Kii Proy.), Kyu- 
shu.—Ryukyus and Formosa. The typical variety is pan- 
tropic. 

3. Vandenboschia titibuensis H. Ito. CrtcHreu-Hora- 
cokE. Rhizomes long-creeping, 0.2-0.3 mm. across, with 
dark brown hairs, remotely leaved; fronds 1.5-4 cm. long; 
stipes 2-10 mm. long, scarcely winged; blades bi- or partially 
subtripinnatiparted, oblong-ovate, the rachis winged; pinnules 
rather close or somewhat imbricate, linear, entire, subacute, 

0.8-1 mm. wide; indusia short, tubular-campanulate, entire, 

dilated above, slightly recurved on margin, 2-winged nearly 
to the top, about 2 mm. long——Honshu (Kanto to Kinki 
Distr.), Shikoku, Kyushu; rare. 

Ucurwacoke Zoku 

Usually epiphytic, with freely branched filiform or capillary rhizomes sometimes proliferous; fronds very small, palmately lobed 
to parted, glabrous, with flabellate venation; false veinlets absent; indusia immersed, elongate with an entire dilated mouth; re- 

ceptacle extruded. 

1. Gonocormus minutus (Bl.) v. d. Bosch.  Tricho- 
manes minutum Bl.; T. parvulum sensu auct. Japon., non Poir. 

——UcHIwacokE. Plant very small; rhizomes capillary, 
branched and intricate, dark brown villous; fronds inter- 

Seven species or perhaps more, Africa to Japan, Queensland to Hawaii. 

rupted; stipes 1-2 cm. long, about as thick as the rhizomes, 
pale green, nearly glabrous on the upper half, densely dark 
brown hairy at base; blades flabellate, 5-12 mm. long, 7-15 
mm. wide, cordate to truncate, rarely broadly cuneate at base, 
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margin.—Hokkaido, Honshu, Shikoku, Kyushu——Korea, 
Manchuria, Formosa, China to Malaysia. 

subglabrous, palmately and irregularly parted to lobed, the 
segments linear, 0.5-1 mm. wide, entire, very obtuse; indusia 
few, tubular, dilated at apex, entire, obscurely papillose on 

5. CREPIDOMANES Presl Ao-HORAGOKE ZOKU 

Usually epiphytic; rhizomes filiform; fronds small, usually pinnately compound, rarely digitately divided by reduction, 
glabrous, the ultimate segments entire, with intramarginal or irregular false veinlets (striae); indusia obconical to trumpet- 
shaped, winged, with an extruded receptacle from a bilobulate mouth——About 12 species, Madagascar to Japan and Polynesia. 

VA. Ultimate segments: of frondvobttse:yts,-fyye:assis cisicteteiel sel = = oyere okie ale eieley sisi sre ietelsvele stone eelerseersrac ial oaks Saieies Gere 1. C. latealatum 
1B. Ultimate segments of frond very acute to subacuminate. ...........-..0eeeeeeecee eee eee eeesseseees 2. C. makinot 

I. Crepidomanes latealatum (v. d. Bosch) Copel. 
Trichomanes latealatum vy. d. Bosch; T. bipunctatum sensu 
auct. Japon., non Poir.—Ao-HoRAGOKE. Rhizomes fili- 
form, 0.2-0.3 mm. across, loosely branched, densely blackish 
hairy; fronds 3-10 cm. long; stipes 7-25 mm. long, winged, 
with blackish hairs at base; blades narrowly ovate, 2-7 cm. 
long, 1.5-2 mm. wide, nearly glabrous on both sides, the rachis 
winged; pinnae sometimes subbipinnately parted, the ultimate 
segments 0.7-1 mm. wide, entire, obtuse; indusia obovoid, 
about 1.5 mm. long, winged on lower half of both margins, 
bilobed to the middle, the lobes semirounded-deltoid, very ob- 
tuse, entire——Honshu (Uzen and Rikuzen Prov. southw.), 
Shikoku, Kyushu; rather rare——Ryukyus, Formosa to Ma- 
laysia. 

6. SELENODESMIUM Copel. 

2. Crepidomanes makinoi (C. Chr.) Copel. _ Tricho- 
manes makinoi C. Chr.; T. acutum sensu auct. Japon., non 
Poir.—KokeE-HoracoKE. Rhizomes capillary, branched, 
densely dark brown short-hairy; fronds 2-4 cm. long; stipes 
3-15 mm. long, winged at the top; blades broadly ovate to 
broadly lanceolate, 15-25 mm. long, prominently cuneate at 
base, bipinnately or sometimes pinnately parted, the rachis 
winged; pinnae obliquely ascending, 2- to 5-parted, the seg- 
ments linear-lanceolate, 1-1.5 mm. wide, acute to subacumi- 
nate, entire; indusia few, winged only at base, obovoid, nearly 
2 mm. long, 2-lobed to the middle, the lobes deltoid, acutish to 
obtuse, entire or undulate——Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu; rare. 

ONI-HORAGOKE ZoKU 

Terrestrial, with stout short-creeping to erect rhizomes; stipes elongate with short deciduous bristlelike hairs; blades pinnately 
compound; pinnules pinnatifid, the cell walls typically thick and coarsely pitted; indusia cylindric, with an entire mouth, the 
receptacle extruded——About 19 species, in the Tropics and New Zealand. 

1. Selenodesmium obscurum (BI.) Copel. Tricho- 
manes obscurum Bl.; T. cupressoides sensu auct. Japon., non 

Sw.; T. rigidum sensu auct. Japon., non Sw.—Ont-Hora- 
coke. Rhizomes short-creeping or ascending, 2-3 mm. 
across, rather densely leafy, with blackish lustrous straight 
hairs about 2 mm. long; fronds tufted, erect, 15-30 cm. long; 
stipes wiry, terete, not winged, with blackish hairs especially 
toward the base, dark brown, 1-1.2 mm. across; blades dark 
green, narrowly ovate, 7-17 cm. long, 3.5-7 cm. wide, 3-pin- 

Fam. 12. PTERIDACEAE I-No-moto-so Ka 

natiparted, the rachis wingless, with short scurfy hairs and 
scattered multicellular jointed hairs; pinnae rather numerous, 
broadly lanceolate, narrowed at tip; pinnules oblong, pinnately 
parted, the ultimate segments linear, 0.2-0.4 mm. wide, obtuse 
to subacute, suberect; indusia narrowly tubular, about 2 mm. 
long, shallowly bilobed at apex, the lobes deltoid-rounded, 
ciliolata—Kyushu (Yakushima); rare——Ryukyus, For- 
mosa to India and Malaysia. 

Pteris Family 

Usually terrestrial; rhizomes creeping, ascending, or sometimes nearly erect; fronds usually pinnate, not jointed with the 
rhizome; sori typically marginal and indusiate or exindusiate, the reflexed margin of the pinnules often enclosing the sori, or 
the sori rarely along the veins and exindusiate; sporangia sometimes covering the entire undersurface of the pinnules, opening 
by a transverse slit through a definite stomium; annulus longitudinal and interrupted in most genera-——A cosmopolitan family, 
with about 63 genera and about 1,500 species. 

1A. Indusia present. 

2A. Indusium opening exteriorly. 

3A. Ultimate pinnules not dimidiate. 
4A. Ultimate pinnules not cuneiform. 

Sy Mi Sotisk Tgp ERs Anos Se Sade coo tm ee am odin On ao MoD cio HEU CoCo be oO OOO POOR OHUO Rae TE Oee a oe 1. Dennstaedtia 
SBN Sonipintranvarcinal’y (51, jse,cyeroverets sacyotencieceaste creo on eictarers (AA ISTE ST reo eisai Ls Rie eo eee eee 2. Microlepia 

A BeUitimatespimnnulestusnallyscuneate/atibascaene ree reer ete ee eer eer reeee rere eee eee reece 5. Sphenomeris 

3B: 9 Ultimateipinnulesydimidiates; yrasiv.)+<feleste eredactare eckeinl terete eile lars che ee ie eines ORI Ceca oy eee AE ae 4. Lindsaea 
2B. Indusium consisting of the reflexed margin of the segment. 

6A. Rhizomes hairy, not scaly. 

7 Aun sorienoticontinuousyalonsathesmarcinegnener ae reeeor aerreecetce cece ener eee eee 6. Hypolepis 
ABYESorivcontinuousyalongathelwmnar gum ern ses.yiveysavevesesepeloicbcsateh oly otek eevee ae arate Lette ere etl vere ee Oe ro aero 7. Pteridium 
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6B. Rhizomes scaly, sometimes also hairy. 
8A. Sori protected by but not borne on the indusium. 

9A. Veinlets joined in the sori. 
10A. Ultimate pinnules 3-20 mm. wide; marginal indusia not in contact with the adjacent side by the strongly reflexed margins. 

1A. Rhizomes long-creeping, solenostelic;' fronds remote. .....2.2000ceescseccrscccaccsscsccccscsccs 8. Histiopteris 

HIBS eeRbizomesishortydictyostelicsiromds: tufted; << <tele cleo lele else == ate) era lo= evel=/ol= o/e)e\© eloreis faie)=/a\m = efayetatersleleteiaisveraiets 9. Pteris 

10B. Ultimate pinnules 1-1.5 mm. wide; marginal indusia strongly reflexed, the adjacent indusia often in contact along the 
MNdrUa pencatnysespecial ly wy NenuyOUn ee ales /slolarechela/sie) tile) folnt sresetetelatatsierotaicteloletete ereleleta) dicielstelaieietateretse 14. Onychium 

9B. Veinlets free. 
IDA PBrondsoften\dimorphic? alpine: 1s ots,<%.216 emicis's ss sis'sisls chovelalala, cteyatsiat totale elcl aioe siallai ole shale celeste wi'eol 13. Cryptogramma 
12B. Fronds all alike; hills and lowlands. 

ISA. sBronds farinose beneath;, rachis mearly/smooth:, © </j-ieve' clei vic siniciclelsintelelel=\taletsiete slclsielelelsleln adele ain 12. Aleuritopteris 
13B. Fronds not farinose beneath; rachis with 2 raised prominently scaly ridges on upper side. ........... 11. Chetlanthes 

BE Sovluborne onthe wedexedumarciny ofsthe, pinmilessmapteteiereterateenetelstay-feieist elas telielolelayels ataleyats}tayel=telas\elnlatele(aletels rele 16. Adiantum 
1B. Indusia absent. 

14A. Sorus rounded, not elongate. 
15A. Blades membranous, glabrous, often with bulbils in axils of the pinnae or proliferous at the tip. ........... 3. Monachosorum 

15B. Blades herbaceous, pilose, without bulbils, not proliferous at the tip. ........ 2.2. sees eee ee eee eee eee eee eee 6. Hypolepis 
14B. Sorus elongate along the vein, superficial. 

leAcmeRronds!5—/acmeplongsithe bladesshairys preys phertscictstoler-\> of sbeterel che oie taveieteicke =/afoloiete) shots. cYela clots eis <leiclsiele, + 15. Pleurosoriopsis 
16B. Fronds 70-130 cm. long, the blades glabrous or thinly hairy. .......... 0 cee eee eee eee e eee e eee eeee 10. Coniogramme 

1. DENNSTAEDTIA Bernh. Kosa-NO-IsHI-KAGUMA ZOKU 

Terrestrial; rhizomes creeping, hairy, solenostelic; fronds large, pinnately compound, hairy or naked, the pinnules oblique; 
veins free; sori marginal, usually in the sinuses at the ends of the veinlets; indusia fused with a minute tooth of the frond to 
form an entire or slightly bivalved sometimes deflexed cup; sporangia slender-stalked——About 70 species, of wide distribution, 
mainly in the Tropics. 

1A. Fronds deciduous, somewhat dimorphic, broadly lanceolate, bipinnatiparted or bipinnate; lowest pinnae not or only slightly larger 
than the others, less than 10 cm. long. 

PD Ame RODS) SADT OU Say etsy teas (01s cvPeve «sorceress teneseate cele taser coset telekeue foie wks ov svaveee iotah <pavasay See Cero ate aleve ad AVERT Se a cert taraies 1. D. wilfordit 
ab. Taina ilnaeean iets Soe Pore poms dou ocouee DOnaaE ar OOD Ton oc c Gide oO atE Sn OSmO HEE nn ob SHE HG EO Ratan ice 2. D. hirsuta 

1B. Fronds evergreen, all alike, narrowly deltoid, 3- or 4-pinnate; lowest pinnae largest, 10-30 cm. long. ................. 3. D. scabra 

1. Dennstaedtia wilfordii (Moore) Koidz. Microlepia nearly pinnate, slightly unequal at base; ultimate pinnules ob- 
wilfordii Moore; Davallia wilfordii (Moore) Bak.; Coptidi- 
pteris wilfordii (Moore) Nakai & Momose; Davallia nipponica 
Migq.; M. nipponica (Miq.) C. Chr—O-ren-sHipa. _ Rhi- 
zomes slender, creeping, sometimes stolonlike, 1-1.5 mm. 
across, with brownish multicellular jointed hairs while young; 
fronds slightly dimorphic, glabrous, the sterile ones usually 
smaller than the fertile; stipes 3-20 cm. long, pale green in 
upper part, purple-brown or dark brown and lustrous toward 
base, grooved on upper side; blades membranous, broadly 
lanceolate, 7-25 cm. long, 2-6 cm. wide, acuminate to acute; 

fertile pinnae deltoid-ovate, acute or obtuse in the sterile 
pinnae, short-petiolulate; ultimate pinnules usually cuneate at 
base, broadly lanceolate to ovate in the fertile ones, ovate to 
broadly ovate in the sterile, obtusely toothed; sori marginal; 
indusia cup-shaped, membranous, glabrous, entire, about 1 
mm. long and as wide——June-Oct. Hokkaido, Honshu, 
Shikoku, Kyushu——Korea, Manchuria, Ussuri, and China. 

2. Dennstaedtia hirsuta (Sw.) Mett. Davallia hirsuta 
Sw.; Humata hirsuta (Sw.) Desv.; Microlepia hirsuta (Sw.) 
Diels, non Presl; Trichomanes japonicum Poir., non Thunb.; 

Davallia pilosella Hook.; M. pilosella (Hook.) Moore; Fujit- 
filix pilosella (Hook.) Nakai & Momose——Inu-suipa. Plants 
soft-pubescent throughout; rhizomes 1-2 mm. across, short- 
creeping; stolons elongate, remotely leaved; fronds 7-35 cm. 

long; stipes 3-15 cm. long, stramineous, grooved on the upper 
side; fertile blades herbaceous, 15-30 cm. long, 4-8 cm. wide, 
acuminate; pinnae broadly deltoid-lanceolate to narrowly del- 
toid-ovate, obtuse to subacute, nearly sessile, pinnatiparted to 

long-ovate, 3-10 mm. long, obtuse, acute- to mucronate- 
toothed; sori marginal; indusia cup-shaped, pale brown, prom- 
inently hispid on the underside, green above, about 0.7 mm. 
across.—May-Oct. Hokkaido, Honshu, Shikoku, Kyushu; 
common.—Korea, Manchuria, and China. 

3. Dennstaedtia scabra (Wall.) Moore. Dicksonia sca- 
bra Wall. ex Hook.; Dicksonia deltoidea Hook.; Dennstaedtia 

deltoidea (Hook.) Moore——Kosa-no-IsH-KacuMa. _ Ever- 
green; rhizomes long-creeping, 2-3 mm. across, hairy at least 
while young; fronds more or less scabrous; stipes reddish 
brown to dark brown-purple, prominently scabrous at base, 
15-40 cm. long, somewhat shiny, grooved on upper side; blades 
narrowly deltoid, 20-45 cm. long, 15-35 cm. wide, acuminate, 
green above, slightly paler beneath, 3- or 4-pinnate, the rachis 
brownish, sparsely hispid on both sides; pinnae deltoid-lanceo- 
late to broadly lanceolate, 10-30 cm. long, 4-10 cm. wide, 
acuminate, short-petiolate; ultimate pinnules oblong-ovate, 7— 

15 mm. long, 3-8 mm. wide, obtuse, oblique at base, sessile, 

pinnately lobed to toothed, thinly hispid on nerves of both 
sides; sori marginal; indusia cup-shaped, about 0.7 mm. across, 
the lower side membranous, glabrous, entire, the upper margin 
more or less incurved——Mar.-Oct. Honshu (Kanté Distr. 
and Echigo Proy. westw.), Shikoku, Kyushu——Formosa, 
China to Malaysia and India. 

Var. glabrescens (Ching) Tagawa. D. glabrescens Ching 
——USUGE-KOBA-NO-ISHL-KAGUMA. Nearly glabrous——Dis- 
tributed with the species. 
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2. MICROLEPIA Presl Fumorto-sHipa Zoku 

Terrestrial, usually hairy, with creeping solenostelic rhizomes; fronds moderate to large, pinnate to decompound, the ulti- 

mate pinnules obliquely incised; veins free; sori intramarginal, terminating the veinlets; indusia half cup-shaped, glabrous to 
hispid, the receptacle short; spores tetrahedral More than 45 species, chiefly in the Tropics and subtropics of the Old World. 

1A. Indusia prominently setose, often ciliate. 
2A. Blades pinnate; rachis uniformly pubescent on both sides. ............ 22sec eee cece eee cece eee e eee eeaeeees 1. M. marginata 
2B. Blades bipinnate; rachis glabrous on upper side except upper part. ..........0ee cee eeee cece esters eeeee 2. M. pseudostrigosa 

1B. Indusia glabrous or with 1 or 2 long hispid hairs near base. 

SAY Blades bipinnate;\pinnae = jem wider Sassi exes es seiese etnies oat eels a eee ae Cee ee eee ee 3. M. strigosa 
3B. Blades tripinnate; pinnae 5-10 cm. wide. 

4A. Pinnae lanceolate, the lower about 5 cm. wide; pinnules obtuse to acute. ................00ee cece cree ceees 4. M. substrigosa 

4B. Pinnae ovate-deltoid, the lower 5-10 cm. wide; pinnules long-acuminate. .............-...00eececeeeees 5. M. yakusimensis 

1. Microlepia marginata (Houtt.) C. Chr. Polypodium 
marginatum Houtt.; P. marginale Thunb., non L.; Dicksonia 
marginalis (Thunb.) Sw.; Davallia marginalis (Thunb.) 
Baker; M. marginalis (Thunb.) Bedd—Fumoro-sHipa. 
Fronds evergreen, pilose; rhizomes creeping, 4-7 mm. across, 
thinly hairy; stipes 30-50 cm. long, more or less scabrous, dull 
purple-brown; blades broadly lanceolate, 30-60 cm. long, 15- 
30 cm. wide, gradually acuminate, pinnate, the rachis uni- 
formly pubescent on both sides, dull purpie-brown; pinnae 
chartaceous-herbaceous, linear-lanceolate, 1.5-3 cm. wide, pin- 
natilobed, acuminate, the pinnae of smaller fronds obtuse, sub- 
sessile, obliquely truncate to broadly cuneate, auriculate or 
with a larger lobe on anterior side at base, spreading setose- 
hirsute beneath on costas and veinlets, strigose on costas above; 

ultimate pinnules ovate-deltoid to ovate-oblong, toothed; sori 
1~7 on a lobe, submarginal; indusia depressed-orbicular, whit- 

ish, prominently setose, often ciliate, about 1.5 mm. wide—— 
Honshu (Hitachi and Etchu Prov. westw.), Shikoku, Kyushu; 
common.—Ryukyus, Formosa, China to India. 

2. Microlepia pseudostrigosa Makino. M. marginata 
var. bipinnata Makino——Fumoto-KacuMA, KujJaKU-FUMOTO- 
sHipA. Closely allied to the preceding, evergreen, but 
stouter; blades bipinnate, the rachis usually glabrous and 
smooth on upper side except near the top; pinnules sessile, 
oblique, ovate to oblong-ovate, 1-2 cm. long, 6-12 mm. wide, 
obtuse to subacute, toothed, often lobulate——Honshu (Awa 
and Sagami Prov. and westw.), Shikoku, Kyushu; rare. 

3. Microlepia strigosa (Thunb.) Presl. Trichomanes 
strigosum Thunb.; Dicksonia strigosa (Thunb.) Thunb.; Da- 
vallia strigosa (Thunb.) Kunze; Dennstaedtia strigosa 
(Thunb.) J. Smith; Dicksonia japonica Sw.; M. japonica (Sw.) 
Pres]|——Isui-Kacuma.  Resembling the preceding in habit; 
rhizomes short-creeping, firm, 3-5 mm. across, while young 
with brownish multicellular jointed hairs; fronds evergreen, 
50-150 cm. long, rather coarse, strigose; stipes 30-60 cm. long, 
dull purple on the lower side, stramineous on the upper side, 
densely brownish hairy at base, sparsely so above, the callose 
base of the hairs persistent; blades chartaceous-herbaceous, 
dark green, paler beneath, broadly lanceolate, 40-100 cm. long, 

15-40 cm. wide, abruptly acuminate, scarcely narrowed at base, 
bipinnate, the rachis glabrous and grooved on the stramineous 
smooth upperside, densely brownish pilose on the dull purplish 
underside; pinnae linear-lanceolate, 1.5-3 cm. wide, long- 

acuminate, thinly hispid on veins especially beneath; pinnules 
oblong-ovate, 10-20 mm. long, 5-10 mm. wide, acute to obtuse, 
unequally cuneate at base, sessile, toothed, sometimes lobulate; 

sori nearly marginal, in the sinus; indusia membranous, semi- 
rounded, hyaline, entire, glabrous or sometimes with 1 or 2 
hispid hairs near base, about 0.7 mm. wide——Honshu (Izu 
Isls. Awa Prov. and westw.), Shikoku, Kyushu——Korea 
(Quelpaert Isl.), Ryukyus, Formosa, China to India, Malaysia, 
and Polynesia. 

4. Microlepia substrigosa Tagawa. Ususa-tsHi-Ka- 
GUMA. Closely allied to the preceding but the rhizomes 
with dark brown hairs; fronds thinner, the lower pinnae 
broader, lanceolate, about 5 cm. wide; pinnules narrowly ovate 
to broadly lanceolate-deltoid, 2-3 cm. long, 6-12 mm. wide, 
obtuse to acute, oblique, short-petiolulate, pinnate to pinnati- 
parted; ultimate pinnules oblong, toothed; sori nearly mar- 
ginal, suborbicular; indusia hyaline, glabrous or with few se- 
tose hairs near base, undulate to entire——Shikoku, Kyushu; 
rare. Formosa. 

5. Microlepia yakusimensis Tagawa. M. obtusiloba 
sensu auct. Japon., non Hayata; M. majuscula sensu auct. 

Japon., non Moore——YakuUsHIMA-KAGUMA. Rhizomes 
creeping, about 5 mm. across, chestnut-brown, hairy; stipes 
30-50 cm. long, scattered short-pubescent, glabrescent, fuscous- 
brown; blades thinly herbaceous, 30-50 cm. long, 25-30 cm. 
wide, subtripinnate, the rachis subglabrous, grooved above, 
fuscous-brown, densely short-pubescent beneath; pinnae ovate- 
deltoid, acuminate, petiolulate, the lower pinnae 15-20 cm. 
long, 5-10 cm. wide, pinnules pinnatiparted, long-acuminate 
in the lower, acute to obtuse in the upper ones, hirsute be- 
neath on costas and veins, short-pubescent above on the costas; 

ultimate pinnules oblong, obtuse, oblique, crenately toothed, 

sometimes lobulate; sori small; indusia pale, with a few hispid 
hairs on back— Kyushu; rare. 

3. MONACHOSORUM Kunze = Fujrsuia Zoxu 

Terrestrial, with ascending short rhizomes covered at the tip by a mucous excretion; fronds thinly brown-scurfy while young; 
stipes tufted; blades simply or 2- to 4-pinnate, often with bulbils in axils of pinnae or proliferous at the tip; ultimate pinnules 
toothed or lobed, membranous, blackish when dried, glabrous except for sparse glandular short hairs on the axis, the lobes with 
a single veinlet ending short of the tip; sori terminal or nearly so on the veinlets, intramarginal, rounded; indusia absent, the 

receptacle scarcely raised; sporangia mixed with glandular hairs——About 5 species, Malaysia to Japan. 
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1A. Blades simply pinnate, not broadened at base; pinnae obtuse, oblique at base. ....... 1. eee eee eee eee eee 1. M. maximowiczii 
1B. Blades 2- to 4-pinnate, broadest at base; pinnae acute to acuminate, equilateral. 

2A. Blades 10-25 cm. wide, 2- or 3-pinnatiparted to 2- or 3-pinnate, the rachis often extended and gemmate at the tip; bulbils absent 
Anche axis atl base ob Paes ola aislstsiels ele) siale' sl eleysie oie) Svayalulara uss ayeroiale ay a1 are (oh cvataisuiaft aVocalelunteseleraset teverersiecetare 2. M. flagellare 

2B. Blades larger, 25-40 cm. wide, acuminate, 3-pinnate, not gemmate at the tip; bulbils present in axils at base of median and upper 
MES coasrauacepadoboobopopahupendaccuudduapucan 

1. Monachosorum maximowiczii (Bak.) Hayata. Poly- 
podium maximowiczti Bak.; Ptilopteris maximowiczii (Bak.) 
Hance; Polystichum maximowiczit (Bak.) Diels; Phegopteris 
maximowiczti (Bak.) H. Chr.; Monachosorella maximowiczii 
(Bak.) Hayata——Fujisuwwa. Fronds slender, evergreen, 
sparsely brownish scurfy beneath while young; rhizomes 
short, ascending, covered with the persistent bases of old stipes; 
stipes brown, lustrous, 6-20 cm. long, about 2 mm. across; 
blades herbaceous-membranous, linear-lanceolate, 20-50 cm. 
long, 2-4(-5) cm. wide, simply pinnate, contracted at base, 
gradually long-attenuate and gemmate at the tip on the naked 
extension of the rachis; pinnae many, horizontally spreading, 
broadly lanceolate, 1-2.5 cm. long, 3-7 mm. wide, obtuse, 
obliquely cuneate and auriculate at base, obtusely toothed, ses- 
sile, the lower pinnae smaller and deflexed, the upper ones 
gradually reduced; veins pinnate, short, oblique, veinlets sim- 
ple; sori intramarginal, solitary on the teeth, sometimes slightly 
incurved on margin; indusia absent——Shaded rocky places 
in woods in mountains; Honshu (Kanto Distr. and westw.), 
Shikoku, Kyushu; rather rare——Formosa and China. 

2. Monachosorum flagellare (H. Chr.) Hayata. Poly- 
stichum flagellare H. Chr.; Monachosorella flagellaris (H. 
Chr.) Hayata; Monachosorum nipponicum Makino; Monacho- 
sorella nipponica (Makino) Hayata; Monachosorella flagellaris 
var. nipponica (Makino) Tagawa——O-ruji1suwa, KisHu- 
sHipa. _ Fronds evergreen, thinly brown scurfy beneath; rhi- 
zomes short, ascending, densely clothed with the basal remains 
of old stipes; stipes 10-30 cm. long, 2-3 mm. across, strami- 

4, LINDSAEA Dryand. 

afte \eiare eiscereissale cleleristacs e eietcine veLsiet rarercter eval otetetepeteeet eras 3. M. arakit 

neous, brownish at base; blades narrowly 3-angled, 20-60 cm. 
long, 10-25 cm. wide, 2- or 3-pinnatiparted to nearly 2- or 
3-pinnate, narrowed at tip, broadest at base, the rachis often 
extended and gemmate at the tip; pinnae many, membranous, 
linear to lanceolate, 7-17 cm. long in the lower ones, 2-4 cm. 

wide, narrowed at tip, sessile or subsessile, green on both sides, 
bulbils present in axils at base of median and upper pinnae; 
ultimate pinnules oblong, obtuse, toothed, oblique; veinlets 
few on each side of the ultimate pinnules, not prominent; sori 
intramarginal, solitary on the teeth; indusia absent——Rocky 
places in damp woods in mountains; Honshu (Kanto Distr. 
and westw.), Shikoku, Kyushu; rare. 

3. Monachosorum arakii Tagawa. Hrme-muKaco-sHIpA. 
Brown-scurfy throughout except for the upper side of frond; 
rhizomes short, covered with the persistent remains of old 
stipes; stipes 55-60 cm. long, about 5 mm. across at base, stra- 
mineous to rusty-brown toward base; blades thinly herbaceous, 
narrowly triangular-ovate, 50-70 cm. long, 25-40 cm. wide, 
tripinnate, the rachis grooved on upper side, bulbils present in 
axils of median and upper pinnae; pinnae broadly lanceolate, 
to 30 cm. long and 10 cm. wide in the lower ones, long-acumi- 
nate, spreading, short-petiolate; pinnules lanceolate, to 7 cm. 
long and 1.5 cm. wide, acute to acuminate, sessile; ultimate 

pinnules and segments oblong to ovate, to 1 cm. long and 5 
mm. wide, obtuse, obliquely cuneate at base, crenate-incised to 
pinnatifid; sori submarginal, naked——Honshu (Tanba, Kii, 
and Suwo Prov.); very rare. 

Honet-sHipa Zoku 

Terrestrial or epiphytic; rhizomes creeping, elongate or short, with narrow small scalelike hairs; fronds stipitate, pinnate or 
pinnately compound, rarely simple; pinnules usually thin, usually dimidiate, rarely equilateral, glabrous; veins free or sometimes 
loosely anastomosing; sori on the upper and outer margins, intramarginal or apparently marginal, terminal, solitary or more often 
united into transverse coenosori; indusia rounded, more often transversely elongate by the union of adjacent ones———About 
200 species, of wide distribution in the Tropics. 

1A. Stipes sulcate in upper part, not 4-angled; blades simply pinnate; rhizomes slender and long-creeping, remotely leaved. 
2A. Stipes 3-15 cm, long, usually red-brown at base; blades 7-25 cm. long; median pinnae truncate on the anterior side at base; sori 

usually interrupted by sinuses of lobes; rhizomes 1.5-2 mm. across, the scales about 2 mm. long. ............-+++ 1. L. cultrata 
2B. Stipes 1-8 cm. long, dark purple-brown at base; blades 3-10 cm. long; median pinnae broadly cuneate on anterior side at base; sori 

usually uninterrupted, nearly straight, sometimes interrupted by a shallow sinus between the teeth; rhizomes 1-1.5 mm. across, 
the'scalesiabout Imm: longr= <5/)2 ee cecte eis oeieie © cleiels tieve 0 OD.CIOC ODIO O.DdOCDO.U ODOR CELE HLO.6 COPTIC RI OEES 2. L. japonica 

1B. Stipes 4-angled, not sulcate; blades simply pinnate or bipinnate; rhizomes short-creeping, closely leaved. 
3A. Blades pinnate or bipinnate, the ultimate divisions oblique, elliptic or ovate, rounded to broadly cuneate at base. 

3. L. orbiculata var. chienti 
3B. Blades pinnate, the pinnae flabellate, nearly equilateral, truncate at base. ...... 2... c cece cece eee cence eeeceeusees 4. L. simulans 

1. Lindsaea cultrata (Willd.) Sw. Adiantum cultratum 
Willd—Honct-sua. Fronds slender, evergreen, gla- 

brous; rhizomes slender, creeping, 1.5-2 mm. across, with 
linear-lanceolate, dark brown, lustrous, entire scales about 2 
mm. long; stipes 3-15 cm. long, green and sulcate on the up- 
per portion, reddish brown in lower half, glabrous or with few 
scales toward the base; blades linear-lanceolate, 7-25 cm. long, 
1.5-3.5 cm. wide, gradually acute to subacuminate, pinnate, 
green; rachis usually pale green; pinnae thinly herbaceous, 

ovate, 8-18 mm. long, 4-7 mm. wide, subacute to obtuse, 
nearly truncate on anterior margin at base, minutely im- 
pressed-punctate beneath, short-petiolulate, the posterior mar- 
gin nearly straight and only slightly incurved toward the 
apex, entire, the anterior margin toothed or few-lobulate, 

gently curved to nearly straight; sori on the anterior margin 
of the pinnae, interrupted, usually with an obscure mucro on 
both sides; indusia undulate to erose———Wet shaded rocks 
along streams in mountains; Honshu (Izu Isls., Ise and Kii 
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Prov.), Shikoku, Kyushu; rare. 
in tropical Asia. 

2. Lindsaea japonica (Bak.) Bak. ex Diels. L. cultrata 
var. japonica Bak——SatcoKU-HONGU-SHIDA. Fronds ever- 
green, small; rhizomes creeping, 1-1.5 mm. across, with sparse, 
dark brown, linear-lanceolate scales about 1 mm. long; stipes 
1-8 cm. long, dark purple-brown, few-scaled at base, not or 
scarcely lustrous, sulcate on upper side; blades lanceolate, 3-10 
cm. long, 1.5-2 cm. wide, acute, glabrous, pinnate, the rachis 
pale green, sulcate on upper side, rounded on back; pinnae 
7-12 pairs, the lower ones spreading, the upper ones ascend- 
ing, broadly subovate or broadly subelliptic, 6-12 mm. long, 
3-6 mm. wide, rounded to obtuse, broadly cuneate or rarely 
subtruncate at base on anterior side, nearly truncate (crenate- 
toothed in the sterile pinnae) on anterior margin, the posterior 
margin entire, straight in lower half, incurved on upper half; 
sori on the anterior margin of pinnae, straight, usually contin- 
uous; indusia nearly entire, reaching the edge of the pinnae. 
— Wet shaded rocks along streams in mountains; Honshu 
(Hachijé Isl. and Kii Prov.), Kyushu; rare——Ryukyus, For- 
mosa, Korea (Quelpaert Isl.). 

8. Lindsaea orbiculata (Lam.) Mett. var. chienii 
(Ching) Ohwi. L. chienii Ching; L. tenera var. chienii 
(Ching) C. Chr. & Tard.-Bl.; L. orbiculata sensu auct. Japon., 
non Mett.; L. commixta Tagawa——EDAUCHI-HONGU-SHIDA. 

Fronds glabrous, evergreen; rhizomes short, creeping or as- 
cending, firm, densely leafy, while young with red-brown lus- 

Formosa and widespread 

5. SPHENOMERIS Maxon 

PTERIDACEAE 

trous linear-lanceolate scales about 1.5 mm. long; stipes 2-20 
cm. long, dark purple-brown, lustrous, 4-angled, smooth, 
sparsely scaly at the base; blades broadly lanceolate, simply 
pinnate, 8-20 cm. long, 2-3 cm. wide, or bipinnate and nar- 
rowly triangular, 5-12 cm. wide, gradually acuminate in 
larger fronds, the rachis 4-angled, lustrous, pale green or often 
purple-brown beneath on lower half; pinnules chartaceous- 
herbaceous, elliptic, squarrose or ovate, 8-20(—25) mm. long, 
4-10(-13) mm. wide, oblique, rounded to very obtuse, broadly 
cuneate at base, short-petiolulate, entire and nearly at right 
angles to the axis on the lower margin, acutely toothed and/or 
lobulate toward the tip, palmately veined; sori usually inter- 
rupted, short; indusia narrow, marginal. Honshu (Izu Pen. 
and Izu Isls. through Tokaido to s. Kinki Distr.), Shikoku, 
Kyushu; rather rare———Ryukyus, Formosa, China, and Inde- 
china. Polymorphic. 

Var. deltoidea Wu. __L. chienii var. deltoidea (Wu) Ta- 
gawa——EDAUCHI-HONGU-SHIDA-MODOKI. Terminal pinna 
elongate-rhombic, lobulate, large——-Honshu (Kii Prov.), 
Kyushu.—Ryukyus, Formosa, and China. 

4, \Lindsaea simulans Ching. L. orbiculata var. orbicu- 
lata sensu Ohwi——Ucuiwa-Honct-sHiwa. _ Blades simply 
pinnate, gradually narrowed at the tip to a single obtuse small 
segment; pinnae scarcely lobulate, paler beneath, the lower 
pinnae flabellate, nearly equilateral, truncate at base; sori con- 
tinuous——Shikoku (Tosa Prov.), Kyushu (Yakushima); 
rere-——China. Closely allied to the preceding. 

Hora-sHinosu Zoku 

Terrestrial; rhizomes creeping, with dark brown narrow hairlike scales; fronds erect, glabrous, pinnately compound; pinnules 
usually cuneate at base; sori submarginal, terminating the veinlets, solitary or in pairs, sometimes in threes, usually united; vein- 

lets free; indusia fixed by the base and sides——About 20 species, in the Tropics. 

1. Sphenomeris chinensis (L.) Maxon. Trichomanes 
chinense ..; Davallia chinensis (.) Smith; Stenoloma chi- 
nense (L.) Bedd.; Odontosoria chinensis (L.) J. Smith; 
Lindsaea chinensis (L.) Mett.; D. tenuifolia var. chinensis (L.) 
Moore; Adiantum chusanum L.; Sphenomeris chusana (L.) 
Copel.; Stenoloma chusanum (L.) Ching; O. chinensis var. 
tenutfolia Matsum., excl. syn.; O. chusana var. tenutfolia 
Masam., excl. syn.; D. tenuifolia sensu auct. Japon., non Sw.; 
Stenoloma gracile Tagawa——Hora-sHinosu. _ Fronds ever- 
green, glabrous, often somewhat brownish red; rhizomes short- 
creeping, densely leafy; fronds 10-80 cm. long, tufted; stipes 
4-30 cm. long, pale brown, smooth, scaly at base; blades 
smooth, ovate to broadly lanceolate, 5-50 cm. long, 3-20 cm. 
wide, acute to acuminate, slightly or not contracted at base, 
3- or 4-pinnate, the rachis sulcate on upper side; pinnae nar- 
rowly ovate to broadly lanceolate, more or less 3-angled, usu- 

6. HYPOLEPIS Bernh. 

ally narrowed at tip, petiolulate; ultimate segments coriaceous 
to thick-herbaceous, 3-4 mm. long, 2-3 mm. wide at the trun- 
cate and few-toothed broad tip, cuneate at base; veins not 

prominent, once or twice forked; sori marginal, 1 to 3 on the 
ultimate pinnules; indusia cup-shaped, depressed, often par- 
tially united ——Sunny exposed rocks and roadsides in low 
mountains and hills; Honshu (Kanto Distr. and westw.), Shi- 
koku, Kyushu; common.—Ryukyus, Formosa, China to 
India, Polynesia, and Madagascar. 

Var. littorale (Tagawa) Ohwi. Stenoloma biflorum 
(Kaulf.) Ching; Davallia biflora Kaulf.; Sphenomeris biflora 
(Kaulf.) Tagawa; S. littorale Tagawa; S. chusanum var. Iit- 
torale (Tagawa) H. Its——Hama-Hora-sHinozu. Rhizomes 
with longer and broader scales; blades thickly coriaceous, ovate 
to broadly so. Along the sea; Honshu (Shimosa Prov. and 
westw.), Shikoku, Kyushu——Ryukyus to the Philippines. 

Twa-HIME-WARABI ZOKU 

Terrestrial; fronds moderately large; rhizomes creeping, solenostelic, usually with reddish hairs; fronds herbaceous, compound 
or decompound, hairy or glabrous; veins free; sori usually nearly marginal, protected by a reflexed tooth, rarely inframarginal 
and naked. 

1. Hypolepis punctata (Thunb.) Mett. Polypodium 
punctatum Thunb.; Phegopteris punctata (Thunb.) Mett.; 
Nephrodium punctatum (Thunb.) Diels; Dryopteris punctata 
(Thunb.) C. Chr., non O. Kuntze——Iwa-Hime-warasl. 
Fronds deciduous, large, more or less pilose; rhizomes long- 
creeping, remotely leaved, with red-brown jointed callose flex- 

Pantropic, with about 45 species, north to Japan, south to New Zealand and South Africa. 

uous short hairs; stipes 10-60 cm. long, sulcate on upper side, 
yellow-brown, dull, 2.5-4 mm. across, scabrous; blades deltoid- 

ovate to oblong, 20-120 cm. long, 16-60 cm. wide, acuminate, 
3- or 4-pinnate, the pilose indument jointed, callose at the base; 
pinnae broadly lanceolate to oblong-ovate, acuminate, short- 
petiolate, spreading, the lower 2 or 3 pairs larger, 13-35 cm. 
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long, 5-15 cm. wide; pinnules thinly herbaceous to mem- 
branous, oblong-ovate, 1-3 cm. long, 4-12 mm. wide, obtuse, 
sessile, pinnately lobed to parted, often toothed, green above, 
paler beneath, the lobes spreading, ovate, obtuse to rounded; 
veinlets reaching the tip of the teeth; sori intramarginal, naked, 
rounded, 1-1.5 mm. across, yellow-brown, often covered by the 
slightly recurved tooth of the pinnules——Hills and low 
mountains; Honshu (Ugo and Rikuzen Prov. southw.), Shi- 

7. PTERIDIUM Scop. 

koku, Kyushu. 
mosa, and China. 
Hypolepis bamleriana Rosenst. Surma-1wa-HIME-WARABI. 

A larger plant, 1.5-2 m. high with stout stipes often 1.2 cm. 
in diameter; lowest pinna much larger and broader than the 
others——Recorded from Kyushu (Yakushima)——New 
Guinea and Bonin Isls. 

Pantropic, also in Korea, Ryukyus, For- 

Warasi Zoku 

Terrestrial; rhizomes long-creeping, solenostelic, with jointed hairs; fronds pinnately compound, coriaceous to thick- 
herbaceous, more or less hairy; veins free except for a marginal strand; sori continuous along the margin, on a connecting 
vein; indusium double; the outer one false, formed by the reflexed margin of the pinnules, the inner one distinct or obsolete. 
—A single cosmopolitan species with several geographically distinct variants. 

1. Pteridium aquilinum (L.) Kuhn var. Jatiusculum 
(Desv.) Underw. Pieris lanuginosa Spreng.; Pteris sprengelii 
Steud.; Pteris latiuscula Desv.; Pteridium latiusculum (Desv.) 

Hieron.; Pteridium aquilinum var. japonicum Nakai; P. aqui- 
linum sensu auct. Japon., non Kuhn——Warasi. Fronds 
coarse, deciduous; rhizomes long-creeping, terete, 4-5 mm. 
across, remotely leafy, usually with pale brown jointed hairs at 
the tip; stipes 20-80 cm. long, rather stout, pale green, glabrous 
above, with soft hairs at the dark brownish base; blades 
broadly ovate-triangular, 20-100 cm. long, 17-70 cm. wide, 
short-acuminate, green above, slightly paler beneath, usually 
ternate-pinnate, the rachis sulcate and pubescent on upper side 
especially in the axils at base of pinnae, pale green; pinnae of 

8. HISTIOPTERIS J. Smith 

the lowest pair manifestly larger than the others, reaching 2/3 
of the entire length of the blade, spreading, 2- to 4-pinnati- 
parted, triangular-ovate, acuminate; pinnules subcoriaceous to 
thick-chartaceous, horizontally spreading, straight, oblong to 
linear-lanceolate, 3-6 mm. wide in the fertile, 5-8 mm. wide in 
the sterile ones, obtuse, usually glabrous above, thinly white- 

pilose at least along the costas beneath, slightly recurved on 
margins; sori marginal, continuous; indusia scarious, glabrous 

or nearly so, narrow.——Aug.—Oct. Sunny slopes in hills and 
mountains; Hokkaido, Honshu, Shikoku, Kyushu; very com- 
mon.—Ryukyus, China, Korea, Sakhalin, s. Kuriles, Kam- 
chatka to Europe, and e. N. America. 

YUNOMINE-SHIDA ZOKU 

Terrestrial; rhizomes long-creeping, solenostelic, with narrow dark brown hairlike scales; fronds usually large, glabrous; 
pinnae chartaceous to coriaceous, opposite, usually sessile, often glaucous, with stipulelike basal pinnules; veins anastomosing 
without included vyeinlets; sori continuous along a marginal connecting vein, covered by a scarious reflexed false indusium, 
freely paraphysate—Pantropic, with about 7 species. 

1. Histiopteris incisa (Thunb.) J. Smith. Preris incisa 
Thunb.; P. aurita Bl.——Yunomine-suwa. Fronds large, 
glabrous, evergreen; rhizomes creeping, remotely leaved, 4-7 
mm. across, with dark brown lustrous jointed crisped hairs; 

stipes shorter than the blades, lustrous, dark purple-brown at 
least on the lower half, 5-15 mm. across; blades large, to 1 m. 
long, triangular-ovate, obtuse to short-acute, glabrous, green 
above, glaucous beneath, bipinnate or bipinnatiparted, the 
rachis terete, brownish or stramineous; pinnae opposite, 5-10 

9. PTERIS L. 

pairs, nearly horizontally spreading, broadly lanceolate to ob- 
long-ovate, acute with an obtuse tip, sessile, pinnatiparted to 
pinnate, in large fronds the lowest pair of pinnules much 
reduced and stipulelike; ultimate pinnules opposite, narrowly 
ovate to elliptic, 5-20 mm. wide, obtuse to rounded, horizon- 

tally spreading, entire or sinuately lobed; veins anastomosing 
slender; sori marginal, elongate, covered by the reflexed mar- 
ginal false indusium—Honshu (Izu and Kii Prov.), Kyu- 
shu; rare—Pantropic. 

L-no-moto-so Zoku 

Terrestrial; rhizomes short, dictyostelic, scaly or sometimes hairy; fronds herbaceous to coriaceous or chartaceous, tufted, 
pinnate to decompound, glabrous or rarely hairy; veins free except in the sori, or anastomosing without included veinlets; 
sori continuous along the margin except at the apex and in the sinuses of the pinnules, covered by the scarious reflexed margin 
of the segments, with paraphyses among the sporangia——About 280 species, nearly all tropical, some in New Zealand, 
Tasmania, S. Africa, Japan, Europe, and the United States. 

1A. Ultimate divisions of blades linear, unlobed; rachis and costas without spines on upper side. 
WACpe Blades arrowed ati bases stipes, prominentl ys brown-scal yewecirs srytaecre nea ee eieiieiae oerinie asians rears eit aie 1. P. vittata 
2B. Blades not narrowed at base; stipes smooth or nearly so. 

3A. Upper pinnae decurrent on the rachis; sterile pinnae 6-12 mm. wide. ..........220-ceeeeeecceeeeceeceseeess 2. P. multifida 

3B. Upper pinnae not decurrent on the rachis. 

4A. Sterile pinnae 8-25 mm. wide. 
5A. Fronds nearly all alike; sterile pinnae linear-lanceolate, 10-25 cm. long, 1-2.5 cm. wide, acuminate. .......... 3. P. cretica 

5B. Fronds dimorphic; sterile pinnae lanceolate to oblong-ovate, 1.5-10 cm. long, 7-12 mm. wide, obtuse. .... 4. P. ryukyuensis 

#82) sterle\pinnde linear, 5—20lemelongsys—b maa. wader iva. ajelercicisi sie eietefetets ale}aveleiele s)s10 sieicteyelsteye otarerateinie ets a= (ole 5. P. yamatensis 
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1B. Ultimate divisions of blades pectinately pinnatiparted, at least the terminal. 
6A. Costas and costules without spines at base of segments on upper side; veinlets reaching the awn-toothed sterile margin of the blade. 

7A. Blades 40-60 cm. long, 20-25 cm. wide; stipes 4-angled, 3-4 mm. across near base; rachis rounded on back; stipes and rachis 
dark purple-brown, nearly concolorous; ultimate segments 5—10 mm. wide. ..............--.+--.-+-.-- 6. P. semipinnata 

7B. Blades 25-40 cm. long, 8-15 cm. wide; stipes subtrapezoid or 3-angled, 2—-2.5 mm. across near base; rachis 3-angled; stipes and 
rachis yellow-brown, with paler angles; ultimate segments 4-5 mm. wide. .............-..seeeeseeeeeseeeeee 7. P. dispar 

6B. Costas and costules with a spine at base of segments on upper side. 
8A. Veinlets reaching the margin of sterile part of blade; sterile segments entire. ................-...-+.--.00e. 8. P. quadriaurita 
8B. Veinlets not reaching the margin; sterile segments toothed. 

9A. Blades 20-30 cm. long, bipinnatiparted, the lowest pinnae sometimes with 1 or 2 sessile branches on posterior side near base. 
10A. Pinnae gray- or brownish green; veinlets free. ..... EAC cH a aR le 2 a pet 9. P. inaequalis 

10B. Pinnae vivid green; lowest veinlets of the segments anastomosing, forming elongate areoles along the costas of the pinnules. 
10. P. nakasimae 

9B. Blades often more than 1 m. long, with 5 bipinnatiparted, short-stalked, large pinnae; lowest veinlets of the segments anastomos- 

ing and forming areoles along the costas of the pinnules. ...............-.sseesee sees eee ener cee 11. P. wallichiana 

1. Pieris vittata L. P. longifolia sensu auct. Asiat., non 
L—Moejma-sHipa. Rhizomes short, rather stout, with 
dense, pale brown, membranous, broadly linear scales about 3 
mm. long; stipes 3-15 cm. long, pale brown or stramineous, 
sulcate on upper side, prominently scaly, the callose base of 
scales persistent; blades obovate-oblong to broadly oblanceolate, 
20-50 cm. long inclusive of the elongate terminal pinna, nar- 
rowed at base, simply pinnate, the rachis stramineous, sulcate 
on upper side, rounded and more or less scaly or scabrous on 
underside; pinnae 12-26 pairs, spreading, simple, the lower 
ones 1-2 cm. long, the median 4-8 cm. long, truncate and 
sometimes slightly auriculate at base, sessile, glabrous and 
gray-green above, the costa thinly pubescent beneath, the 
sterile pinnae linear-lanceolate to oblong-ovate, 7-8 mm. wide, 
usually obtuse, minutely toothed, the fertile pinnae elongate, 
4-7 mm. wide——Honshu (Kii Proy.), Shikoku, Kyushu (s. 
distr.) ; rare ——Ryukyus, Formosa, s. China, and generally in 
the Tropics and subtropics of the Old World. 

2. Pteris multifida Poir. P. serrulata L. f., non Forsk. 
—I-No-MoTo-s0. Fronds slender, glabrous; rhizomes 
short, with black-brown lustrous broadly linear entire scales 
about 2.5 mm. long; fronds tufted, the sterile ones shorter; 

stipes slender, pale green, 3-angled, glabrous in upper part, 
thinly scaly at base; blades broadly ovate in outline, the rachis 
winged; sterile pinnae thinly chartaceous, 2 or 3 on each side, 
3- to 5-parted, the sterile divisions linear to lanceolate, 5-15 
cm. long, 6-12 mm. wide, long-acuminate, sessile or decurrent 

on the rachis, irregularly aristulate-toothed; fertile pinnae lin- 
ear, entire, 10-20 cm. long, 3-7 mm. wide——Lowlands; Hon- 

shu (Kanto Distr. and westw.), Shikoku, Kyushu; common. 
—China and Indochina. 

8. Pteris cretica L. P. nervosa Thunb.— Osa-no-1-No- 
MoTo-so. Fronds evergreen, glabrous, nearly all alike; rhi- 
zomes short, with dark purple-brown lustrous broadly linear 
scales about 3 mm. long; stipes 15-60 cm. long, pale strami- 
neous, sometimes somewhat brownish toward the base, ob- 

tusely 4-angled, sulcate on the upper side, glabrous, 2-2.5 mm. 
across; blades thinly coriaceous, 20-40 cm. long, simply pin- 
nate, with 1-5 pairs of pinnae, the rachis not winged; lower 
pinnae usually 2- or 3-parted to -divided; fertile lobes broadly 
linear, 5-12 mm. wide, gradually long-acuminate, sterile at the 
tip, the sterile lobes linear-lanceolate, 10-25 cm. long, 1-2.5 cm. 
wide, acuminate, awn-toothed, green; veinlets reaching the 
cartilaginous margin of the sterile pinnae——Honshu (Kanto 
Distr. and Echigo Prov. westw.), Shikoku, Kyushu; common. 
Widely distributed in the tropics and warm-temperate regions 
of the N. Hemisphere——Cy. Albolineata. P. cretica var. 
albolineata Hook. MatsuzAKa-sHIDA. Sterile lobes white- 
variegated along the costas——Cultivated. 

4. Pteris ryukyuensis Tagawa. RyuKyu-I-No-MoTo-s0. 
Fronds dimorphic, glabrous, evergreen; rhizomes small, short, 
with dark purple-brown, lustrous, broadly linear scales, about 
1 mm. long; stipes firm, slender, obtusely angled, lustrous, 
brown, paler on the angles, 0.7-1 mm. across, 3-12 cm. long 
in the sterile fronds, 5-25 cm. long in the fertile; blades ternate 
or sometimes with a pair of remote pinnae at base, the rachis 
not winged; sterile pinnae chartaceous to thinly coriaceous, 
lanceolate to oblong-ovate, 2-7(—10) cm. long, 7-12 mm. wide, 
obtuse, the lower ones sometimes 2-parted, the fertile pinnae 
linear, 4-15 cm. long, 3-4 mm. wide——Stone walls; Kyushu 
(s. distr.) ; rare—Ryukyus. 

Dd. Pteris yamatensis (Tagawa) Tagawa. P. angusti- 
pinna var. yamatensis Tagawa——HIME-L-No-MoTo-so. Some- 
what resembling the preceding in habit; rhizomes short, with 
linear-lanceolate black-brown pale margined scales 2-2.5 mm. 
long; fronds tufted, the sterile shorter than the fertile; stipes 

slender, trigonous, 0.5-1 mm. across, chestnut-brown, 2-8 cm. 
long in the sterile fronds, about 12 cm. long in fertile; blades 
ternately or pedately 3- to 5-foliolate; sterile pinnae thinly 
chartaceous, linear, 3-13 cm. long, 3-6 mm. wide, the terminal 
pinna 10-20 cm. long, acutely toothed, gradually narrowed at 
both ends, subsessile, glabrous but with scattered hairlike scales 
along costas on both sides while young; veins simple or once 
forked, not reaching the margin; fertile pinnae 2-3 mm. wide, 
entire.—Calcareous rocks in mountains; Honshu (Mount 
Omine in Yamato Prov.); rare. 

6. Pteris semipinnata L. O-Amaxusa-sHipa. Stipes 
30-60 cm. long, 3-4 mm. across near base, lustrous, 4-angled, 

dark purple-brown or deep brown, smooth on upper part, scaly 
at base; blades 40-60 cm. long, 20-25 cm. wide, bipinnati- 
parted, with a large terminal pinna, the rachis deep brown, 
lustrous, rounded on back, smooth; lateral pinnae 5-8 pairs, 
10-17 cm. long, subsessile, the long-acuminate slightly falcate 
tip 5-10 cm. long, unlobed and entire on anterior margin or 
sometimes with a small auricle at base, the terminal pinna reg- 
ularly pinnatiparted, the costas with a sparsely scabrous line 
above on each side; pinnules linear-lanceolate, about 8 cm long, 
5-10 mm. wide, acuminate, incurved-toothed on sterile mar- 

gins; costules sparsely scabrous on the upper side———Kyushu 
(Yakushima) ; rare——Ryukyus, Formosa, China, and tropical 
Asia. 

7. Pteris dispar Kunze. P. semipinnata var. dispar 
(Kunze) Bak—Amakusa-sHipa. Fronds evergreen; rhi- 
zomes short-creeping, with dark brown linear scales 3-3.5 mm. 
long; stipes tufted, 20-40 cm. long, yellow-brown, subtrapezoid 
or 3-angled, lustrous, 2-2.5 mm. across near base, smooth, ob- 
tuse on the dorsal angle; blades chartaceous, lanceolate to nar- 
rowly oblong-ovate, 25-40 cm. long, 8-15 cm. wide, bipinnati- 
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parted, with a large terminal pinna, the rachis yellow-brown, 
3-angled, lustrous, smooth; lateral pinnae 3-7 pairs, narrowly 
deltoid, 5-10 cm. long, sessile or subsessile, pinnatiparted or 
unlobed on anterior side, the acutely toothed tip 1-3 cm. long, 
the terminal pinna triangular-lanceolate, 10-20 cm. long, 3-5 
cm. wide, regularly pinnatiparted with a linear acutely toothed 
tip, the costas on each side above with a sparsely scabrous ele- 
vated white line; pinnules linear- to oblong-lanceolate, 1-3 cm. 
long, 4-5 mm. wide, obtuse to acute, slightly falcate———Hon- 
shu (s. Kanto Distr. and westw.), Shikoku, Kyushu=—— 
Ryukyus and Formosa. 

8. Pteris quadriaurita Retz. P. biaurita var. quadriau- 
rita (Retz.) Luerss—Hacu1j6-su1pa. Rhizomes short, 
with deep brown, linear, lustrous scales about 12 mm. long; 
stipes 30-70 cm. long, tufted, stramineous, often brownish on 
lower surface, usually dark brown toward the base, smooth or 
with scattered linear scales at base, 3-6 mm. across, 2-grooved 
on upper side, rounded on underside; blades broadly ovate to 
oblong-ovate, 25-60 cm. long, 20-35 cm. wide, bipinnatiparted; 
lowest pinnae usually with 1 or 2 branches on posterior side 
near base; veinlets reaching the margin of sterile part of blade; 
pinnae 3-8 pairs, chartaceous to subcoriaceous, linear-lanceolate 
to broadly lanceolate, 12-30 cm. long, 2-4 cm. wide, caudate, 
regularly pinnatiparted; costas and sometimes the costules on 
upper side with a prominent subulate spine at base of the seg- 
ment or of the veins; sterile pinnules narrowly oblong, 5-7 
mm. wide, obtuse to rounded, entire, usually slightly falcate, 
3-5 mm. wide in the fertile pinnules——Honshu (s. Kanto 
Distr. and westw.), Shikoku, Kyushu———Ryukyus, Formosa, 
China, and generally in the Tropics and subtropics. Sometimes 
segregated as microspecies are: P. kiuschiuensis Hieron.; P. 
oshimensis Hieron.; P. fauriei Hieron.; P. hachijoensis Nakai; 
and P. natiensis Tagawa, probably all synonymous with P. 
quadriaurita. 

9. Pteris inaequalis Bak. var. inaequalis. P. longipin- 
nula Wall. forma inaequalis (Bak.) Makino; P. inaequalis var. 
simplicior Tagawa——OBa-No-AMAKUSA-SHIDA. Rhizomes 
stout, short, ascending, with brown, membranous, linear scales 
1-1.3 cm. long; stipes stramineous, 20-50 cm. long, 3-6 mm. 
across near the dark purplish brown base, sulcate on the upper 
side, glabrous; blades oblong-ovate, 30-70 cm. long, 15-30 cm. 

wide, bipinnatiparted, the rachis stramineous, smooth; pinnae 
3-7 pairs, more or less falcate, with a linear elongate tip 7-15 
cm. long, pinnatiparted on the posterior side, unlobed or re- 
motely lobed on the anterior side, opaque, the terminal pinna 
distinct, narrowly elongate, 15-30 cm. long, 8-15 cm. wide, 
regularly pinnatiparted; costas with a spine at the base of the 

10. CONIOGRAMME Fée 

pinnules; pinnules lanceolate, 2-8 cm. long, 8-13 mm. wide, 
sometimes linear-lanceolate or oblong, 2-8 cm. long, 8-13 mm. 
wide, acute to obtuse, toothed on the sterile margins; veinlets 

free, indistinct, not reaching the margin——Honshu (s. Kanto 
Distr. and westw.), Shikoku, Kyushu———China. 

Var. aequata (Miq.) Tagawa. P. semipinnata var. aequata 
Migq.; P. longipinnula sensu auct. Japon., non Wall—Osa- 
No-Hacuij6-sHipa. —_ Usually larger, often 1 m. high or more; 
stipes stouter, to 1 cm. across at base; pinnae pinnatiparted on 
both sides, the lowest sometimes with a sessile branch on pos- 
terior side near base, the pinnules 6-10 mm. wide, usually 
acute——More common than the typical phase; Honshu (Ugo 
Prov. and Kanto Distr. westw.), Shikoku, Kyushu-——Korea 

and Formosa. 
10. Pteris nakasimae Tagawa. P. mceclurei var. naka- 

simae Tagawa——Hinoranrsuipa. Rhizomes short-creep- 
ing, densely scaly; stipes 35-40 cm. long, purple-brown to 
purplish, lustrous, very sparingly scabrous; blades thinly herba- 
ceous, ovate-oblong, 50-60 cm. long, 20-30 cm. wide, bipinnati- 
parted, glabrous, the rachis purple-brown or purplish, lustrous, 
sparsely scabrous; pinnae 5-7 pairs, spreading, lanceolate, 15- 
20 cm. long, 3-6 cm. wide, acuminate, slightly oblique, short- 
cuneate at base, sessile, the lowest pinna 2-parted; costas with a 
soft spine on upper side at base of the pinnule; pinnules 2-4 
cm. long, about 7 mm. wide, obtuse or rounded, the sterile 
portion incurved-toothed; lowest veinlets anastomose, forming 
elongate areoles along the costas of the pinnules——Kyushu 

(Satsuma Prov.); rare. 
11. Pteris wallichiana Agardh. P. wallichiana var. 

magna (Christ) Tagawa; P. tripartita var. magna Christ— 
Nacutsuipa. _ Fronds large, deciduous; stipes stout, nearly 2 
cm. across, yellow- or purple-brown, lustrous, trisulcate on up- 
per side when dried, rounded on back, smooth, with brown 
membranous scales at base; blades large, 5-angled, often more 
than 1 m. long and nearly as wide, with pinnatifid pinnae, 
the rachis yellow-brown, smooth, sulcate on upper side, 
the terminal pinna longest, 50-90 cm. long, 25-40 cm. wide; 
pinnules many, herbaceous, linear-lanceolate, 15-25 cm. 
long, 2.5-4 cm. wide, acuminate, sessile, regularly pinnati- 
parted; costas with a soft spine at base of the pinnules; pin- 
nules spreading, 1-2.5 cm. long, 3-5 mm. wide, acute to obtuse, 
the sterile portion toothed; veinlets ending short of the mar- 
gin, the lowest ones anastomosing and forming areoles along 
the costas of the pinnules——Honshu (Awa, Izu and Mikawa 
Prov. to s. Kinki Distr.), Shikoku, Kyushu-——Ryukyus and 

Formosa. 

IwacaNnE-so ZoKU 

Terrestrial; rhizomes creeping, scaly, dictyostelic; fronds large, herbaceous, pinnate to tripinnate, with entire or finely toothed 
divisions, mostly glabrous; veins free, or sometimes anastomosing, without included veinlets, ending in hydathodes; sori elongate 
along the veins except near the margin; indusia absent——About 20 species, in Africa, Polynesia to Japan, 1 in Mexico. 

MEAD PVEMUSEICES cistrcrdtctels src cieieinicte ts comnts nes lalend ealcleicietersie’s ale ernie 
BMV CLUS tANAStOMMOSING. :ctaicle sie ats cies reletetelc ie este iaialare tile eelelolelolplole-s 

1. Coniogramme fraxinea (Don) Diels var. intermedia 
(Hieron.) C. Chr. C. intermedia Hieron.; C. fraxinea sensu 
auct. Japon., non Diels; Gymnogramme javanica sensu auct. 
Japon., non Bl.; C. fraxinea var. serrulata Nakai, non Hieron. 
——IWAGANE-ZENMAI. Rhizomes creeping, about 5 mm. 
across, with membranous brown lanceolate entire acuminate 

TATE ere ee eer tietticerae si aeidecte 1. C. fraxinea var. intermedia 
Bio CID. GIO DS ea iE OG Cer CC Ok OOO GD OO ERATE SARC 2. C. japonica 

scales 3-4 mm. long; fronds 70-130 cm. long; stipes 30-60 cm. 
long, glabrous, thinly scaly at base, sulcate on upper part, 
rounded and often purplish on lower side; blades ovate, 40-70 
cm. long, 25-30 cm. wide, simply pinnate; pinnae 5-8 on each 
side, chartaceous or thinly herbaceous, oblong- to linear-lance- 

olate, 12-20 cm. long, 2-4.5 cm. wide, abruptly contracted with 
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a linear tail at the tip, rounded to abruptly acute at base, 
minutely toothed, glabrous on both sides or very thinly pubes- 
cent along the costas and veins beneath, the lower pinnae often 
with 1 or 2 smaller divisions on each side near base, petiolate; 
veins closely parallel, once or twice forked, free, reaching the 
base of the marginal tooth; sori along the lower 2/3-4/5 of 
the dorsal part of the veins, yellow.—Woods in low moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu; common. 
Sakhalin, s. Kuriles, Korea, Manchuria, China to India. The 
typical phase occurs in India to Malaysia and Hawaii. 

2. Coniogramme japonica (Thunb.) Diels. Hemionz- 
tis japonica Thunb.; Gymnogramme japonica (Thunb.) Desv.; 

11, CHEILANTHES Sw. 

Dictyogramme japonica (Thunb.) Fée; Notogramme japonica 
(Thunb.) Presl—IwacaneE-so. Closely allied to the pre- 
ceding; pinnae usually more or less gradually acuminate; veins 
obliquely spreading, anastomosing in lower half, not reaching 
the teeth of the pinnae——Woods in low mountains; Honshu, 
Shikoku, Kyushu; rather common.—Ryukyus (Amami- 
oshima), Formosa, China, and Korea. 

Var. fauriei (Hieron.) Tagawa. C. fauriei Hieron—Inv- 
IWAGANE-sO. The veins barely anastomosing along the costas 
in lower half of the pinnae——Honshu, Kyushu; rare-—— 
Korea. 

EsBIGARA-SHIDA ZOKU 

Terrestrial; rhizomes short-creeping or erect, scaly; fronds small, usually tufted, pinnate to decompound, hairy or scaly, rarely 
smooth; veins free; sori marginal, on the tips of the veins, often in contact but not laterally confluent; indusia formed from the 

more or less modified reflexed margin of the segments, often obsolete or wanting——About 180 species, in tropical and warm 
temperate regions. 

1. Cheilanthes chusana Hook. C. mysurensis sensu 
auct. pro parte, non Wall—Epicara-sHipa. Rhizomes 
short, ascending, densely covered with the persistent bases of 
old stipes and with lustrous dark brown linear scales about 3 
mm. long; fronds tufted; stipes 1.5-10 cm. long, purple-brown, 
lustrous, terete, 2-striate on the upper side, prominently scaly; 
scales on stipes and rachis rather unequal, broadly linear, 1-2 
mm. long, spreading, deep brown, entire; blades oblong-ovate 
in the smaller ones, nearly linear in the larger ones, 7—30 cm. 
long, 18-30 mm. wide, acute, scarcely narrowed at base, bipin- 
natiparted, the rachis purple-brown, with a prominently scaly 

12. ALEURITOPTERIS Fée 

raised line on the margins above; pinnae 7-15 on each side, 
herbaceous, opposite or nearly so, triangular- to oblong-ovate, 
1-25 cm. long, obtuse, sessile, glabrous, spreading to ascend- 
ing, the costa impressed on upper side, raised and purple- 
brown beneath; pinnules oblong or oblong-ovate, 2-7 mm. 
long, obtuse to rounded, crenately few-toothed; veins and vein- 
lets indistinct on both sides; sori marginal, on the ends of the 

veinlets; indusia apparently soon confluent, rusty-brown.— 
Honshu (Chugoku Distr.), Shikoku, Kyushu.—s. Korea and 
China. 

Hime-urayiro Zoku 

Terrestrial small ferns with short, ascending, scaly rhizomes; fronds tufted; stipes purple- to black-brown, polished, naked or 
scaly; blades deltoid to ovate, bipinnatiparted with large bipinnatifid basal pinnae, more or less densely white- or yellow-farinose 
beneath; veins free; sori marginal, on the tips of the veins, covered by the reflexed margins of the segments——About 15 
species, Africa to Malaysia, China, Japan, and Mexico. 

1A. Blades ternately parted, shorter than the stipes, 2—8 cm. long, as wide or slightly wider; pinnae not or only slightly shorter than the 
bladendecurrentionsthe rachis oniantenor sides eee Ee rte eer reenter ree eee eee eter ener etnir 1. A. argentea 

1B. Blades bipinnate to 2- or 3-pinnately parted, manifestly longer than wide; lowest pinnae much shorter than the blade, sessile, not de- 
current. 

2A. Stipes 7-20 cm. long, longer than the blades; blades triangular-ovate; scales on stipe obsoletely striate. ............ 2. A. krameri 

2B. Stipes 3-15 cm. long, usually shorter than the blades; blades ovate to oblong-ovate; scales very finely striate. 

1. Aleuritopteris argentea (Gmel.) Fée Pteris argentea 
Gmel.; Cheilanthes argentea (Gmel.) Kunze——Htme-ura- 
jiro. | Rhizomes short, clothed with old stipes and dark 
brown lustrous scales about 2 mm. long; fronds evergreen, 
tufted; stipes lustrous, fragile, terete, 10-25 cm. long, 1-1.5 
mm. across, sparsely scaly toward the base; blades 5-angled, 
firmly herbaceous, 2-8 cm. long, shorter than the stipes, as 
wide to slightly wider than long, ternately parted, glabrous and 
gray-green above, white- to pale yellow-farinose beneath; pin- 
nae slightly shorter than the blade, obtuse, decurrent on the 
rachis on the anterior side, pinnatiparted, the 2 lowest posterior 
pinnae elongate, sometimes pinnatilobed, the terminal segment 
decurrent on the rachis; sori marginal; false indusia (reflexed 
margin of the pinnae) hyaline, entire or crenate-undulate—— 
Dry rocks; Honshu (Rikuchu, Kantd Distr., Kii), Shikoku, 
Kyushu. Korea, Manchuria, Siberia, China, Formosa to 
Malaysia, and India. 

3. A. kuhniu var. brandi 

2. Aleuritopteris krameri (Fr. & Sav.) Ching. Cheilan- 
thes krameri Fr. & Sav—l wa-urajiro. Rhizomes short, 
densely covered with stubs of old stipes and dark brown lus- 
trous linear scales 3-4 mm. long; fronds glabrous, fragile, 
tufted; stipes 7-20 cm. long, longer than the blades, sparsely 
scaly at base; scales obsoletely striate, terete, lustrous, dark 
purple-brown; blades thickly herbaceous, triangular-ovate, 4-15 
cm. long, acuminate, bipinnatiparted in the lower portion, 
pinnatiparted in the upper portion, the rachis sulcate on upper 
side; pinnae spreading, obtuse, sessile, gray-green and glabrous 
on upper side, white-farinose beneath, the lowest ones longer 
on the posterior side, the upper pinnae decurrent on the rachis; 
pinnules lobed to parted, crenate, rounded at apex; veins obso- 
lete; sori marginal; false indusia confluent and lobed—— 

Rocks; Honshu (Kanto Distr.) ; rare. 
8. Aleuritopteris kuhnii (Milde) Ching var. brandtii 

(Fr. & Sav.) Tagawa. Chetlanthes brandti Fr. & Sav.; C. 
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kuhnii var. brandtii (Fr. & Sav.) Tagawa ——MIyaMa-uRAJIRno. 
Rhizomes short, covered with stubs of old stipes and dark 
brown lanceolate scales; fronds fragile, tufted; stipes 3-15 cm. 
long, terete, purple- to red-brown, lustrous, the scales at base 
membranous, lanceolate, 4-6 mm. long, finely striate; blades 
usually longer than the stipes, ovate to oblong-ovate, 8-30 cm. 
long, 4-12 cm. wide, glabrous on upper side, more or less 
white-farinose beneath, 2- or 3-pinnatiparted, acuminate, acute 

at the tip, the rachis purplish, sulcate on upper side; pinnae 

13. CRYPTOGRAMMA R. 
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sessile; pinnules oblong-ovate to oblong, obtuse to subacute, 
lobed to parted, the lower ones usually sessile, the upper ones 
and sometimes the lower pinnules decurrent on the rachis, 
crenate; veins very slender, usually invisible on underside; 

sori marginal; false indusia lobulate, scarious——Mountains; 

Honshu (centr. and Kant6é Distr.); rather rare-——Forma 
efarinosa (Makino) Tagawa. Cheilanthes brandtii var. efar- 
inosa Makino. Blades green beneath——The typical phase 
occurs in Korea, China, Manchuria, and Amur. 

RisHiri-sHINoBU ZOKU BR. 

Terrestrial with solenostelic or dictyostelic rhizomes; fronds tufted or remote, small, herbaceous, glabrous, pinnately dis- 

sected, often dimorphic, the fertile fronds with narrower and longer pinnules than the sterile; veins free; sori submarginal, on 
the branches of the forked veins, covered by a mostly continuous reflexed margin (false indusium); paraphyses absent—Four 

species, widely distributed in cold regions of the N. Hemisphere. 

1A. Rhizomes rather short, densely leafy and thickly clothed with stubs of old stipes; fronds tufted; blades 2- to 4-pinnate, herbaceous. 
1. C. crispa 

1B. Rhizomes very slender, sparsely leafy, without old stipes; fronds not tufted; blades 1- or 2-pinnate, membranous. ...... 2. C. stelleri 

1. Cryptogramma crispa (L.) R. Br. Osmunda crispa 
L.; Pteris crispa (L.) All.; Allosorus crispus (L.) Bernh— 
Risuiri-sHinosu. Rhizomes rather short, ascending, densely 
clothed with stubs of old stipes; fronds glabrous, tufted; stipes 
4-20 cm. long, light brown, 1.5-2 mm. across at base, smooth, 
sulcate on upper side, sparsely scaly at base; scales on stipes and 
rhizomes membranous, broadly lanceolate to narrowly deltoid- 
ovate, 46 mm. long, pale brown, deciduous; blades herba- 
ceous, ovate to narrowly so, 5-15 cm. long, 2.5-6 cm. wide, 

acute, yellowish green, 2- to 4-pinnate; pinnae 4-7 on each side, 
oblong-ovate, short-petiolate; ultimate sterile pinnules ovate to 
oblong, 5-8 mm. long, 2-6 mm. wide, few-toothed or lobed to 
parted; veinlets not reaching the margin of the tooth; ultimate 
fertile pinnules lanceolate, 4-10 mm. long, 2-4 mm. wide, sub- 
obtuse, crenate; sori terminal on the veinlets; false indusium 

hyaline, undulate——July-Oct. Rocky alpine slopes; Hok- 
kaido, Honshu (n. distr.); rare——s. Kuriles, s. Sakhalin, 
Siberia to Europe. 

14. ONYCHIUM Kaulf. 

2. Cryptogramma stelleri (Gmel.) Prantl. Pzéeris stel- 
leri Gmel.; Allosorus stelleri (Gmel.) R. Br.; Pellaea stelleri 
(Gmel.) Bak.; Pieris gracilis Michx— Y aTsUGA-TAKE-SHINOBU. 
Rhizomes creeping, very slender, about 1.5 mm. across, sparsely 
leafy and scaly; scales broadly lanceolate, 1-2 mm. long, fuga- 
cious, pale brown; fronds delicate, glabrous; stipes 3-10 cm. 

long, 0.5-0.7 mm. across, light brown, slightly lustrous, 
smooth, sparsely scaly at base; blades membranous, oblong- 
ovate or ovate, 3-7 cm. long, 2-3 cm. wide, 1- or 2-pinnate; 
pinnae simple or ternate, very short-petiolulate to subsessile; 
sterile pinnules ovate to obovate or flabellate, 4-7 mm. long, 
rounded to crenate-toothed on upper half, broadly cuneate and 
entire on lower portion; fertile lobes broadly lanceolate, 5-12 
mm. long, 3-4 mm. wide, crenate to subentire——July-Sept. 
Wet shaded rocks, alpine regions; Honshu (centr. distr.) ; very 
rare.—Siberia, the Himalayas, and N. America. 

TacHi-sHinopu ZoKU 

Terrestrial; rhizomes creeping, or short and compact, solenostelic, scaly; fronds tripinnate to decompound; pinnules small, 
herbaceous to subcoriaceous, narrow, glabrous; veins free except the fertile commissure connecting the tips; sori continuous 
along both margins, covered by the scarious reflexed marginal or submarginal false indusium; paraphyses absent ——Few species, 

in the Old World. 

1. Onychium japonicum (Thunb.) Kunze. Tricho- 
manes japonicum Thunb.; Caenopteris japonica (Thunb.) 
Thunb.; Cryptogramma japonica (Thunb.) Prantl—Tacut- 
sHINoBU, Kan-sHiNosu. | Rhizomes creeping, sparsely leafy, 
2.54 mm. across, with brown membranous broadly lanceolate 
scales 2.5-3 mm. long; fronds evergreen, glabrous; stipes slen- 
der, 10-50 cm. long, 1.5-3 mm. across near base, pale green to 
straw-colored, smooth, striate on the upper side, purple-brown 
toward the base; blades triangular-ovate, 15-40 cm. long, 8-20 
cm. wide, acuminate, deep green on upper side, paler beneath, 
3- or 4-pinnate; pinnae obliquely ascending, gradually smaller 

15. PLEUROSORIOPSIS Fomin 

in the upper ones, alternate, the lowest ones 1/2-2/3 as long 
as the blade, triangular-ovate, long-acuminate, prominently 
petiolulate; pinnules narrowly lanceolate, 5-8 mm. long, 1-1.5 
mm. wide, acute, entire, the sterile ones often few-toothed; 

veins unbranched in the sterile pinnules, pinnately branched 
in fertile ones; sori marginal; false indusia hyaline, paired, 

often overlapping while young, entire, 3-8 mm. long——Low 
mountains; Honshu (Kant6 Distr. and westw.), Shikoku, 
Kyushu; rather common.—-s. Korea, China, Formosa, Malay- 

sia to India. 

KaraAKusA-SHIDA ZOKU 

Terrestrial rhizomatous fern; fronds remote, small; blades ovate to ovate-oblong, herbaceous, 1(-2)-pinnate, with numerous 
spreading brown multicellular hairs; veins free, not prominent on both sides, not reaching the margin of the pinnules; sporangia 
along the lower and middle portions of the veins, naked——A single species. 
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1. Pleurosoriopsis makinoi (Maxim.) Fomin. Gymno- 
gramme makinoi Maxim.; Anogramme makinoi (Maxim.) 
Christ——Karakusa-sHipa. __ Terrestrial, evergreen fern; rhi- 
zomes slender, scarcely 1 mm. across, long-creeping, densely 
red-brown woolly, loosely leaved, with few fugacious jointed 
short hairs at the tip; fronds 3-7 cm. long; stipes slightly 
shorter to longer than the blade, straw-colored, with red-brown 
somewhat woolly hairs 1-2 mm. long on lower half, with 
spreading pale brown jointed flexuous hairs 0.2-0.3 mm. long 
on upper half; blades herbaceous, ovate to ovate-oblong, 2-5 
cm. long, 1-1.5 cm. wide, obtuse to subacute, 1(—2)-pinnate, 
with numerous spreading brown jointed hairs about 0.3 mm. 

16. ADIANTUM L. 

long on the rachis and on the segments of both sides, especially 
on margin; pinnae 3-5 pairs, obliquely spreading, ovate, ob- 
tuse, cut into a few segments, usually short-petiolulate; pin- 
nules oblong, 1-1.5 mm. wide, obtuse, entire or 2- or 3-lobed; 
veins obsolete on both sides, solitary in the lobes, not reaching 
the margin; sori along the veins on underside of the pinnules, 
margin; sori along the veins on underside of the pinnules, 
often confluent with the adjacent ones, rusty-brown, exindusi- 
ate——-Among mosses on rocks in mountains; Hokkaido, 
Honshu, Shikoku, Kyushu; rare——Korea, China, Manchuria, 
and e. Siberia. 

HaKoneE-sHIpA ZOKU 

Terrestrial; rhizomes long-creeping or short, scaly, solenostelic; stipes scaly only at base, lustrous; blades membranous to 
coriaceous, 1- to 3-pinnate, or decompound, or sometimes simple, glabrous or rarely hairy; veins free or rarely anastomosing; 
sori marginal, the sporangia along the veins, on underside of the reflexed margins (false indusium) of pinnules———More than 
200 species, widely distributed, most abundant in S. America. 

1A. Ultimate pinnules cuneate to orbicular, equilateral; sori on outer margin. 
2A. Blades 2- to 4-pinnate, rarely simply pinnate, not proliferous at the tip; pinnules cuneate at base; rhizomes creeping. 

3A. Ultimate pinnules not lobed, subcoriaceous; sori mostly solitary on the center of upper margin. .......... 1. A. monochlamys 
3B. Ultimate pinnules mostly 3- to 5-palmately lobed, membranous; sori few on a pinnule, usually solitary on a lobe. 

2. A. capillus-veneris 
2B. Blades simply pinnate, often elongate and proliferous at the tip; pinnae orbicular, thinly chartaceous, usually shallowly 2- to 4- 

lobulate; rhizomes short. .........0.eeceeeeereeeeees SOAR MONO OOOO COM OAC DOM ONTO Toso 3. A. capillus-junonis 
1B. Ultimate pinnules broadly falcate-lanceolate to obovate, dimidiate; sori on anterior margin. 

4A. Blades simply pinnate, glabrous, often elongate and proliferous at the tip; false indusium glabrous. .......... 4. A. edgeworthti 
4B. Blades with ternately to pedately divided pinnae, if simply pinnate, the pinnae and false indusium more or less setose. 

5A. Blades, at least in part, sometimes setose. 

6A. Rachis glabrous; pinnules membranous, thinly setose at least along the posterior margin; false indusium cordate, distant, 
prominently setose on back. ................----- atta SS tiara Frakes 5. A. diaphanum 

6B. Rachis densely setulose on upper side; pinnules somewhat coriaceous, glabrous; false indusium transversely linear-oblong, con- 
(nee, EIU conaadenaooodncdKbodDboaoDUDOS 

5B. Blades glabrous throughout. ..............++++220-e:: 

1. Adiantum monochlamys Eaton. A. venustum var. 
monochlamys (Eaton) Luerss.; 4. veitchit Hance——Hakone- 
sHIDA, HaKkoNeE-so. Rhizomes short-creeping, 3-4 mm. 
across, with purple-brown to dark brown broadly linear scales 
3-4 mm. long; fronds evergreen, glabrous; stipes 10-20 cm. 
long, purple-brown to dark brown, lustrous, terete; blades nar- 
rowly triangular-ovate, 10-25 cm. long, 4-8 cm. wide, smooth, 
3- or 4-pinnate, the rachis lustrous, purple-brown, flexuous; 
pinnae 4-6 on each side, the upper ones gradually reduced; 
pinnules subcoriaceous, obtriangular, 5-12(-15) mm. long, 
4-8(-12) mm. wide at the truncate-rounded toothed apex, 
cuneate in lower half, short-petiolate, slightly lustrous on up- 
per side, often slightly glacuous beneath; veins slender, obsolete, 
palmate; sori mostly solitary in the center of upper margin; 
false indusia reniform, 2-3 mm. long, 25-4 mm. wide, gla- 
brous, entire——Mountains; Honshu (Uzen and Rikuzen 
Proy. southw.), Shikoku, Kyushu; common.—s. Korea, For- 
mosa, and China. 

2. Adiantum capillus-veneris L. Horarsuipa.  Rhi- 
zomes creeping, 2-3 mm. across, with lustrous, brown, broadly 

linear scales 2-2.5 mm. long; fronds glabrous; stipes 2-15 cm. 
long, slender, dark purple-brown, lustrous, scaly at base; blades 
broadly lanceolate to triangular-ovate, 4-20 cm. long, 2-10 cm. 
wide, simply pinnate, bi- to partially tripinnate, the rachis 
purple-brown, lustrous, slightly flexuous, slender; pinnae usu- 
ally 7-9 pairs, 3-4 pairs in depauperate blades, petiolulate; 
pinnules membranous, flabellate to broadly cuneate, 7-15 mm. 
long, nearly as wide, palmately 3- to 5-lobed, green above, 

stelitieusieveaeapet tata ted en tyiu Made cae nh cacti a 6. A. flabellulatum 
BES CRO MGR DOR io Oto ae ao boc dah kaa 7. A. pedatum 

usually glaucous beneath, slenderly veined on both sides, mi- 
nutely toothed along the upper margin; sori few on a pinnule, 
usually solitary on each of the ultimate pinnules; false indusia 
transversely oblong or slightly reniform, glabrous, about 1.5 
mm. long, 2-3.5 mm. wide———Rocky cliffs; Honshu (Sagami 
Prov., Izu Isls.), Shikoku, Kyushu; rare-—Widely distri- 
buted in the tropics and subtropics of both hemispheres. 

3. Adiantum capillus-junonis Rupr. A. cantoniense 
Hance——Horar-kuyaku. Rhizomes small, short, clothed 
with broadly linear brown scales about 3 mm. long; fronds 
tufted, slender, glabrous; stipes 1-7 cm. long, dark purple- 
brown, lustrous, 0.3-0.5 mm. across; blades oblong-lanceolate, 
6-20 cm. long, 2-3 cm. wide, simply pinnate, the rachis purple- 
brown, very slender, sometimes much elongate and proliferous 
at the tip; pinnae thinly chartaceous, orbicular, 1-2 cm. long 
and as wide or slightly wider than long, minutely undulate- 
crenate, shallowly 2- to 4-lobulate on upper margin, the peti- 
olules 2-3 mm. long; veins numerous, slender, parallel; sori 2- 

4 on a pinnule, transversely oblong, 1.2-1.5 mm. long, 1.5-2.5 
mm. wide, usually free, rarely confluent—Kyushu (Buzen 
Prov.); very rare.——China and Manchuria. 

4, Adiantum edgeworthii Hook. <A. caudatum var. 
rhizophorum Wall. ex C. B. Clarke; A. caudatum var. edge- 
worthit (Hook.) Bedd——Orome-Kuyaku. Rhizomes small, 
short, the scales about 2 mm. long, linear, lustrous, black- 
brown with paler margins; fronds glabrous, tufted; stipes 4-8 
cm. long, slender, purple-brown, sparsely scaly, about 0.5 mm. 
across; blades simply pinnate, lanceolate, 5-12 cm. long, 15-20 



PTERIDACEAE; PARKERIACEAE; DAVALLIACEAE 47 

mm. wide, glabrous, the rachis often much extended beyond 
the upper pinnae and proliferous at the tip; pinnae 15-20 on 
each side, membranous, obliquely flabellate, 7-13 mm. long, 
4-6 mm. wide near base, obtuse, the upper ones gradually 
reduced, spreading, subentire to lobulate on anterior margin, 
entire on the posterior side, glaucescent beneath, very short- 
petiolulate; veins evident, slender; sori on the lobules of the 
pinnae; false indusia reniform, brown, about 1 mm. long, 1-2 
mm. wide, glabrous—Kyushu (Buzen Prov.); rare-—— 
Manchuria, China, Formosa to Indochina, India, and Philip- 
pines. 

5. Adiantum diaphanum Bl. 4. setulosum J. Smith— 
Suxrya-Kuyaku. — Rhizomes short, the scales broadly linear, 
membranous, about 1 mm. long; fronds slender; stipes purple- 
brown, slender, lustrous, 10-20 cm. long, 0.5-1 mm. across, 
with scattered spreading scales toward base; blades simply pin- 
nate, bipinnate, or with 1 or 2 pairs of elongate basal pinnae, 
the terminal pinna lanceolate, 7-12 cm. long, 2-2.5 cm. wide, 
acute, the rachis slender, glabrous; pinnules membranous, 7-18 
pairs, close together or overlapping, oblong-squarrose, oblique, 
obtuse to rounded, cuneate at base, obtusely and irregularly 
toothed except the lower two-thirds on posterior side, with 
scattered dark brown bristles on both sides and on posterior 
margin, the petioles about 1 mm. long; sori in deep marginal 
sinuses near tip; false indusia cordate, gray-brown, entire, hya- 
line on margin, about 1 mm. long and as wide, prominently 
setose on back——K yushu (Iki, Hirato, Yakushima); very rare. 
—Bonins, Formosa, China, Malaysia, Polynesia to Australia, 
and New Zealand. 

6. Adiantum flabellulatum L. 4. fuscum Retz.; A. 
amoenum Wall. ex Hook. & Grev——OKINAWA-KUJAKU. 
Rhizomes rather stout, short, densely clothed with yellow- 
brown, membranous, linear to broadly linear lustrous scales 

Fam. 13. PARKERIACEAE Mizu-warasi Ka 

4-5 mm. long; fronds firm, tufted; stipes 10-30 cm. long, 
black-purple to dark brown, lustrous, with 2 slender ridges on 
upper side, 1-2 mm. across, scaly near base; blades pedately 
divided, bipinnate; pinnae 3-10, lanceolate, 5-10 cm. long, 
1.5-2.5 cm. wide, obtuse to subacute, short-petiolulate, the 
rachis densely dark brown setulose on upper side; pinnules 
5-18 pairs, somewhat coriaceous, elliptic, obovate to ovate, 7-15 
mm. long, 4-7 mm. wide, oblique, rounded to obtuse, broadly 
cuneate at base, minutely toothed on upper margins, glabrous, 
obsoletely veined on both sides; sori few on each pinnule, con- 
tiguous; false indusia transversely linear-oblong, 1-1.2 mm. 
long, 1-2 mm. wide, contiguous, glabrous, dark brown, entire. 
—Kyushu (Yakushima); rare——Ryukyus, Formosa, China 
to India, and Malaysia. 

7. Adiantum pedatum L. 4A. pedatum var. kamtschati- 
cum Rupr. & var. aleuticum Rupr—kKvjaku-sHipa. _ Rhi- 
zomes short-creeping, with dark brown, lustrous, narrowly 
lanceolate scales 4-5 mm. long; fronds glabrous throughout, 
deciduous; stipes dark purple to purple-brown, lustrous, 
smooth, 20-50 cm. long, 2-3.5 mm. across at base, bifid at 
apex; blades flabellate, pedately divided, bipinnate; pinnae 8- 

23, short-petioluled, linear-lanceolate, 18-30 cm. long in the 
median, 2-4 cm. wide, obtuse, the rachis purple- to red-brown, 
lustrous, nearly terete; pinnules many, membranous, spreading, 
subovate, obtuse, straight to slightly recurved and entire on 
posterior margin, truncate to convex and lobulate on anterior 
margin, somewhat glaucous beneath, very short-petiolulate, 
slenderly veined; sori few on the anterior margin of the pin- 
nules, solitary on a lobule; false indusia transversely oblong to 
lanceolate, about 1 mm. long, 1.5-3 mm. wide, hyaline on mar- 
gin.—June-Oct. Woods in mountains; Hokkaido, Honshu, 
Shikoku; rather common.——China, Korea, Manchuria, e. Si- 
beria, Sakhalin, s. Kuriles, Kamchatka, and N. America. 

Waterfern Family 

Aquatic or subaquatic; rhizomes short, erect, sparsely brown-scaly; fronds pinnate, or pinnately decompound, glabrous, 
dimorphic, the fertile ones larger, more finely divided, with longer and narrower pinnules than the sterile, often proliferous in 
the axils; veins anastomosing; sporangia sessile on the veins, large, enclosed by the reflexed margins of the pinnules—One 
genus, comprising a few species in the warmer regions of the world. 

1. CERATOPTERIS Brongn. 

Characters of the family. 

1. Ceratopteris thalictroides (L.) Brongn.  <Acrostt- 
chum thalictroides L.; A. siliquosum L.; Pteris thalictroides 

(L.) Sw.; C. gaudichaudii Brongn——Mizu-warasi. Fronds 
tufted, usually dimorphic; sterile blades ovate to ovate-deltoid, 
3-20 cm. long, 2.5-17 cm. wide, 1- to 4-pinnatiparted; pinnules 
lanceolate, with few coarse teeth or lobes; veins anastomosing; 

Fam. 14. DAVALLIACEAE 

Mizu-warasi Zoku 

fertile blades ovate, 1- to 3-pinnate, erect, the stipes usually 
shorter than the blades, the ultimate pinnules linear-subulate, 
2-7 cm. long, 2-3 mm. wide, obtuse, entire, sessile ——Aug.— 
Oct. Ponds and paddy fields; Honshu (Kanté Distr. and 
westw.), Shikoku, Kyushu; common.——s. Korea, Ryukyus, 
Formosa, China to India, Malaysia, and Polynesia. 

Suinosu Ka Davallia Family 

Mostly epiphytic ferns; rhizomes creeping, rarely suberect, dictyostelic, scaly; stipes mostly interrupted and jointed with the 
rhizomes, rarely (Nephrolepis) approximate and not jointed; fronds pinnate, simple to decompound; veins free; sori sub- 
marginal or dorsal, terminal or very rarely dorsal on the vein, usually indusiate. About 12 genera with about 300 species in 
the warmer regions of the world. 

1A. Stipes jointed at base with the rhizomes; pinnae not jointed at base. 
2 Avena usninitixed i bya base an dserdesnisr iis crave Bess wrsicves cia wis talete rosso tele aleietolete’e'sleve,areteyavareselateraale'siokb ss qeravevsid cae) sie are eiehete 1. Davallia 
ZBraelndisitiny attached only jatabasesy isc /aravs.csayaya¥euecsvssevs asesevere ey sTatasevate WeTas fete ter sie evs (ale AWSte Gla LIS lscclalo: Susi hereieiaie de he eted alee ts 2. Humata 

MB Stipes; nob.jointed (at, basesspinnae, jointed sat basca eisteriepesisiote «tars uleraieivie oteto ekovere starch ele ete oVoveibistofalelo os svete, cteloteteararale 3. Nephrolepis 
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1. DAVALLIA J. E. Smith SHinospu Zoku 

Epiphytic; rhizomes elongate, with peltate ciliate scales; stipes interrupted, jointed at the base; blades firm to rigidly 
coriaceous, deltoid to narrowly ovate, uniform or subdimorphic, mostly decompound and rather finely dissected, mostly glabrous, 
the ultimate rachises winged; veins free, sometimes terminating in the cartilaginous margin; sori terminal; indusia fixed by 
the base and sides, somewhat elongate——About 40 species, Atlantic Islands, S. Africa, Madagascar, abundant in s. Asia and 
Polynesia. 

1. Davallia mariesii Moore. D. bullata sensu auct. Ja- 
pon., non Wall—Suinozsu. Rhizomes long-creeping, 

young; pinnae ovate-oblong, subacute, short—petiolulate, the 
lowest ones largest, ovate-deltoid, 7-12 cm. long, dilated on 

rather stout, densely scaly, 4-5 mm. across, the scales brown, 

membranous, linear-lanceolate, 6-7 mm. long, about 1 mm. 
wide near base, long-acuminate, ciliate, scarious-margined; 
fronds deciduous, glabrous; stipes 8-13 cm. long, slender, 
jointed at base, smooth, light-green, sometimes reddish, with 2 

lines on upper surface; blades broadly ovate-deltoid, 15-20 cm. 
long, 10-15 cm. wide, short-acuminate, 3- or 4-pinnatiparted, 
the rachis with pale brown peltate scales 2-3 mm. long while 

2. HUMATA Cav. 

posterior side; pinnules oblong to oblanceolate, 1-25 mm. 
wide, subobtuse, entire or 2- or 3-lobulate at the tip; veins usu- 
ally once, sometimes twice forked, or simple; indusia obovate, 
hyaline, about 1.5 mm. long, solitary on the pinnules—— 
Aug.—Oct. Rocks and tree trunks in mountains; Hokkaido 
(Oshima Prov.), Honshu, Shikoku, Kyushu—Korea, For- 
mosa, and China. 

Kixu-sHinopu ZOKU 

Epiphytic; rhizomes long-creeping, covered with appressed peltate scales; fronds coriaceous, interrupted, jointed at base with 
the rhizomes, simple and lanceolate or pinnately dissected and usually deltoid, glabrous; veins free, often very broad; sori 
terminal on the veins, usually submarginal; indusia rounded to broadly reniform, attached at base and sometimes laterally—— 
About 50 species, in Malaysia and Polynesia to the Himalayas and Madagascar. 

1. Humata repens (L. f.) Diels. Adiantum repens L. £.; 
Davallia repens (L. f.) Kuhn; D. pedata Smith; D. chrysan- 
themifolia Hayata—Kixu-sHinosu. Evergreen; rhizomes 
long-creeping, wiry, 2-2.5 mm. across inclusive of the scales; 
scales brown, chartaceous, slightly lustrous, gradually nar- 
rowed at the tip, 4-5 mm. long, about 1 mm. wide, with a 
ciliate, hyaline, membranous margin; fronds 3-20 cm. long; 
stipes 1-12 cm. long, firm, pale green to pale brown, sparsely 
scaly; blades coriaceous, deltoid-ovate to narrowly so, 2-10 
cm. long, 1.5-5 cm. wide, obtuse to acuminate, pinnate, gla- 

3. NEPHROLEPIS Schott 

brous, the veins on lower side flat, translucent, the rachis flat, 

with scattered ovate-peltate ciliate scales while young; pinnae 
few, oblong to lanceolate, obtuse, sessile or adnate at base, 
the sterile ones crenately toothed to subentire, the fertile ones 
dentate, the lowest usually dilated and pinnately lobed to 
parted on the posterior side; veins ascending; sori inserted 
in the sinus of the teeth; indusia orbicular or broadly elliptic, 
attached at base, about 0.7 mm. wide-——On rocks; Honshu 

(s. Kinki Distr.), Shikoku, Kyushu-—Ryukyus, Formosa, 
China, India, Mascarene Isls. to Polynesia, and Australia. 

TAMA-SHIDA ZOKU 

Terrestrial, usually stoloniferous ferns; rhizomes erect, short, scaly; fronds tufted, scaly, often hairy to glabrescent, simply 
pinnate; pinnae jointed on the rachis; veins free; sori terminal on the veins, dorsal or marginal; indusia fixed by a point or 
along the base——Pantropic, with about 30 species. 

1. Nephrolepis auriculata (L.) Trimen. Polypodium 
auriculatum L.; N. cordifolia sensu auct. Asiatic., non Pres|—— 
Tama-sHipa. Evergreen; rhizomes short, ascending, covered 
with the persistent stubs of old stipes; stolons wiry, with a few 
globose densely scaly tubers, the scales thinly membranous, 
pale brown, linear-lanceolate, 7-10 mm. long, about 1 mm. 
wide, filiform at the tip, sparsely ciliate; fronds glabrous, 
tufted; stipes short, 5-10 cm. long, 2-3 mm. wide, nearly terete, 
the scales prominent, rounded, long-ciliate; blades linear-lance- 

olate to broadly linear, 25-50 cm. long, 3-6 cm. wide, narrowed 
at both ends, simply pinnate; pinnae many, spreading, nar- 

rowly oblong, 5-7 mm. wide, obtuse, appressed-toothed, sessile, 
rounded to subtruncate on posterior side at base, triangularly 
auriculate and subcordate on anterior side at base, the lower 
pinnae broader and shorter, oblong to elliptic, rounded at the 
tip; sori submarginal or nearly median between the costa and 
the margin; indusia obliquely reniform, attached at base, en- 
tire, about 1 mm. wide-———Thin woods and roadsides in hills 

near the sea; Honshu (Izu, Kii, and Nagato Prov.), Shikoku, 
Kyushu; locally common.—Ryukyus, Formosa, China, and 

generally throughout the Tropics and subtropics of the Old 
World. 

Fam. 15. PLAGIOGYRIACEAE 

Terrestrial, glabrous, scaleless; rhizomes short, erect, symmetrical, dictyostelic; stipes crowded, enlarged at base, triangular in 
cross section, with a double row of glandlike pneumatodes; blades herbaceous or coriaceous, pinnatifid to pinnate, glabrous, 
somewhat dimorphic; pinnae of the fertile blades narrow; veins forked, free except in the sorus——A single genus with more 
than 20 species, New Guinea to the Himalayas and e. Asia, also in Central and S. America. 

Kitno-o Ka __ Plagiogyria Family 

1A. Sterile and fertile pinnae short-petiolulate except for the few upper ones. .......... eee eee eee eee eee eee 1. P. euphlebia 

1B. Sterile pinnae sessile, the fertile sessile or short-petiolulate. 
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2A. Sterile pinnae contracted at base, at least the lower ones; fertile pinnae short-petioluled, at least the lower ones. 
3A. Pinnae in upper third to fourth of the sterile blade decurrent on the winged rachis; terminal pinna pinnately lobulate at the base; 

laterals pinnaeitalcaten ty. rete cee) veraeie dcteseleracvers/ersrare aire SARTA CHOON OUUCOOUAD CED ASDE CONT Aaa IoC De co 2. P. adnata 

3B. Pinnae only of the last few pairs toward tip decurrent on the winged rachis; terminal pinna usually unlobed; lateral pinnae 
SERA Dts a rape dua ake iain) syarshateledatevete.s eisiave Gialate-a bratelaysparers « Steen SY agi ck oy Maye foie oho se¥e y/o oholo\e toy sh) oic)s fess rahatehapetagher ach late 3. P. japonica 

2B. Sterile pinnae broadly decurrent on the rachis, not contracted at base; fertile pinnae sessile or short-petiolulate. 
4A. Fertile pinnae short-petiolulate, apiculate; rachis 2-angled beneath; blades usually with a few pairs of much reduced deflexed 

flabellate or deltoid sterile pinnae at base. ............- epetere delete te teketatetehale) staye\-vaiatofeiavet-) aistaveV-dei-f-) -t-tapey sete et state 4. P. stenoptera 
4B. Fertile pinnae slightly decurrent on the rachis; rachis of sterile blades flat; blades without reduced pinnae at base. 

1. PLAGIOGYRIA (Kunze) Mett. 

Characters of the family. 
1. Plagiogyria euphlebia (Kunze) Mett. Lomaria 

euphlebia Kunze; Stenochlaena triquetra J. Smith; P. triquetra 
(J. Smith) Mett——O-x1jLNo-o. Evergreen; rhizomes 
stout, short; fronds crowded, glabrous, simply pinnate, to 1 m. 
high; stipes 30-60 cm. long; sterile blades 30-60 cm. long, 20- 
40 cm. wide, the rachis 2-grooved on upper side, rounded on 
back; pinnae chartaceous, spreading, 10-15 pairs, linear-lanceo- 
late, 10-20 cm. long, 12-20 mm. wide, long-acuminate, acute 
at the tip, cuneate-rounded at base, short-petiolulate, minutely 
toothed toward base, more prominently so toward the tip, the 
terminal pinna usually distinct, sometimes few-lobed at the 
base, the costa slightly raised, the veins distinct on both sides, 

usually once-forked, horizontally spreading, closely parallel; 
fertile pinnae short-petiolulate, 7-29 cm. long——Honshu 
(Echigo and Hitachi Prov. and westw.), Shikoku, Kyushu. 
—s. Korea (Quelpaert Isl.), Ryukyus, Formosa, China to 
India. 

2. Plagiogyria adnata (Bl.) Bedd. Lomaria adnata Bl.; 
P. rankanensis Hayata; P. yakushimensis K. Sato; P. adnata 
var. yakushimensis (K. Sato) Tagawa——Taxasaco-KIJI-No-0. 
Rhizomes stout, ascending to erect; fronds crowded; stipes 5— 
25 cm. long in the sterile fronds, 20-50 cm. long in the fertile 

ones, 3-angled at the base, somewhat 4-angled in upper part; 
sterile blades 15-30 cm. long, 6-15 cm. wide, the rachis winged 
at least in the upper portion; pinnae subcoriaceous, spreading, 
narrowly lanceolate, acute or sometimes the tip elongate, 
somewhat falcate, serrulate near the tip, decurrent, the basal 

not decurrent, the terminal pinna pinnately lobulate at the 
base; veins slender, spreading, usually once-forked, slightly 
raised on both sides; fertile pinnae narrowly linear, 4-6 cm. 
long, the lower ones short-petiolulate sessile but the upper ones 
scarcely decurrent—Honshu (Izu Prov. and westw.), Shi- 
koku, Kyushu—Ryukyus, Formosa, China to Malaysia, and 
India. 

3. Plagiogyria japonica Nakai. Kiy1-no-o-snmpa. Rhi- 
zomes stout, short, densely clothed with the stubs of old stipes; 
fronds crowded, the sterile ones ascending, the fertile ones 
longer, erect; stipes 15-40 cm. long in sterile fronds, 30-60 cm. 
long in the fertile, 3-angled at base; sterile blades 20-40 cm. 
long, 10-15 cm. wide, the rachis 2-grooved on upper side, 

Fam. 16. CYATHEACEAE 

5. P. matsumureana 

Kiyr-no-o-sHipa Zoku 

rounded on lower side, not winged except near top; sterile 
pinnae 12-16 pairs, spreading, chartaceous-coriaceous, narrowly 
lanceolate, 5-8 cm. long, 8-12 mm. wide, gradually acuminate, 
subentire or crenate-toothed, sessile, the upper ones not or very 
slightly decurrent on the rachis; veins spreading, once forked 
or simple; fertile pinnae 5-10 cm. long, short-petiolulate —— 
Honshu, Shikoku, Kyushu. 

4. Plagiogyria stenoptera (Hance) Diels. Blechnum 
stenopterum Hance; Lomaria stenoptera (Hance) Bak.; L. 
concinna Bak—Snima-yaMa-soTetsu. Rhizomes short, 
stout, erect or ascending, densely covered with the stubs of old 
stipes; stipes 5-15 cm. long in sterile fronds, 10-30 cm. long in 
the fertile, acutely trigonous, narrowly winged on the angles 
while young; sterile blades lanceolate, 25-45 cm. long, 5-12 
cm. wide, acuminate, abruptly contracted at base, with few 
pairs of reduced flabellate or deltoid often deflexed pinnae, the 
rachis flat and scarcely raised above, prominently elevated and 
2-angled beneath; pinnae of sterile blades 25-32 pairs, herba- 
ceous, horizontally spreading, linear-lanceolate, acute to short 
acuminate, widely decurrent, crenate-toothed in lower portion, 
incurved-toothed toward the tip, the upper pinnae smaller, 
forming a pinnatilobed terminal pinna with a short tail; fertile 
fronds erect, with few deflexed pairs of flabellate to deltoid 
much reduced sterile pinnae at base; fertile pinnae linear, 4-8 
cm. long, apiculate, short-petiolulate——Kyushu (Yaku- 
shima).—Formosa, China, Indochina, and Philippines. 

5. Plagiogyria matsumureana Makino. Lomaria fau- 
riet Christ; P. fauriei (Christ) Matsumura——Yama-soTETsu. 
Rhizomes stout, short, erect or ascending, densely covered with 
the stubs of old stipes; fronds crowded; stipes of sterile fronds 
7-15 cm. long, compressed-trigonous at base; sterile blades 
30-60 cm. long, 10-20 cm. wide, abruptly acuminate, slightly 
narrowed at base, the rachis slightly raised, with flat faces on 
both sides; pinnae horizontally spreading, linear-lanceolate or 
broadly linear, the median ones 5-10 cm. long, 8-15 mm. 
wide, widely decurrent, acutely incurved-toothed in lower por- 
tion, irregularly and more coarsely so toward the long-acumi- 
nate tip; fertile pinnae linear, 3-8 cm. long, obtuse, widely de- 
current —Woods in mountains; Hokkaido, Honshu, Shi- 

koku, Kyushu; rare southw.—-s. Kuriles. 

Heco Ka __ Treefern Family 

Usually arborescent, with stout erect scaly dictyostelic trunks; fronds mostly large and pinnately decompound; sori dorsal, 
rounded; indusia globose, opening at the top, partial or wanting; pedicel of sporangium short, of more than three rows of cells. 
—Seven genera, with about 1,000 species, of wide distribution in the tropics and subtropics of both hemispheres. 

1A. Indusia present; axes not dark and polished; arborescent, with a distinct trunk. ...........00cecceeeuccuceucesceeces 1. Cyathea 
1B. Indusia wanting; axes dark and polished; scarcely arborescent, without a distinct trunk. ..............-....-.-.. 2. Gymnosphaera 
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1. CYATHEA J. E. Smith HeEco Zoxu 

Arborescent, with erect trunks, scaly at apex; fronds large, crowded at the summit of the trunk, bipinnate or decompound, 
usually coriaceous, variously scaly and sometimes hairy, or nearly glabrous; veins free; sori dorsal on the veins or in the vein 
axils, usually with filamentose paraphyses among the sporangia; receptacle elevated, hemispheric, globose, or columnar; indusia 
complete and globose to partial or wanting——About 800 species, mostly in humid tropical regions. 

I. Cyathea fauriei (Christ) Copel. Alsophila fauriei 
Christ; C. doninsimensts auct. Japon., non Copel.; C. spinulosa 
auct. Japon., non Wall——Hereo. Trunk simple, 3 m. high 
or more, 10-20 cm. across near the top, densely covered with 
coarse wiry aerial roots; fronds crowded at the top of trunk, 
widely spreading, large, 1.5-2 m. long; stipes and rachis dark 
brown, slightly lustrous, spiny and asperous, with pale brown 
scurfy hairs while young, the stipes often 4 cm. across near 
base; pinnae many, chartaceous-herbaceous, 40-60 cm. long, 
20-25 cm. wide, abruptly caudate-acuminate, green and gla- 

2. GYMNOSPHAERA B1. 

brous above, paler beneath, equilateral, bipinnatiparted, the 
rachis densely short-pilose on upper side; pinnules many, hori- 
zontally spreading, linear-lanceolate, 7-10 cm. long, about 20 
mm. wide, gradually acuminate, approximate, closely pinnati- 
parted, with deciduous ovate thin scales 1-2 mm. long along 
the costae and costules beneath; ultimate segments oblong, sub- 
acute, slightly falcate, serrulate; indusia thinly membranous, 
globose, hyaline, easily broken when dried—Honshu (Ha- 
chijo Isl.), Shikoku, Kyushu.—Ryukyus and Formosa. 

Marunacui Zoku 

Mostly arborescent (ours without a distinct trunk), brown-scaly in upper part; fronds mostly bipinnate, rarely simply pinnate 
or tripinnate, the rachis black or sometimes brown, commonly lustrous, naked, scaly or rarely hairy; pinnae and pinnules sub- 
coriaceous; veinlets typically simple, free; sori dorsal on the veins, variously paraphysate; indusia wanting——More than 30 
species, in Madagascar to e. Asia and Fiji. 

1. Gymnosphaera denticulata (Bak.) Copel. Alsophila 
denticulata Bak.; Alsophila acaulis Makino—Kusa-MARUHA- 
cHI. Stems or rhizomes about 10 cm. long, 2-3 cm. across, 
creeping, densely covered with lustrous yellow-brown scales 
about 10 mm. long; fronds about 1.5 m. long; stipes 30-50 cm. 
long, dark brown, lustrous, scurfy-puberulent while young, 
densely scaly near base, the scales linear-lanceolate, 10-12 mm. 
long, membranous, yellow-brown, lustrous, ciliate near base; 

blades narrowly ovate, gradually narrowed toward tip, 2- or 

4-10 cm. wide, long-acuminate, short-petiolulate or sessile, the 
rachis brown, lustrous, with dense incurved setulose hairs on 
upper side; pinnules broadly lanceolate, acute, sessile or sub- 
sessile, sometimes decurrent, toothed, usually pinnately lobed 
to parted, minutely scurfy on the costa and costules beneath, 
minutely setulose-hairy on the costas above; sori between the 
costule and margin of the pinnules or segments, rounded, 
naked. Honshu (s. Kinki Distr.), Shikoku, Kyushu, rare. 
—Ryukyus, Formosa, and China. 

3-pinnatiparted; pinnae broadly lanceolate, 20-35 cm. long, 

Fam. 17. ASPIDIACEAE 

Mostly terrestrial or rarely epiphytic; rhizomes creeping to erect, dictyostelic, scaly; fronds usually pinnate or simple to de- 
compound, sometimes dimorphic; sori mostly dorsal, very rarely marginal or extramarginal, rounded, sometimes elongate, 
rarely diffuse along veins or over the surface; indusia basal and opening around the margin, mostly rounded to reniform, or 
elongate, or peltate, rarely absent; annulus longitudinal, interrupted by the pedicel—About 66 genera, with about 3,000 species, 

O-suwa Ka — Aspidium Family 

cosmopolitan. 

1A. Fronds strongly dimorphic. 
2A. Blades pinnate. 

3A®) Sorilcovering, the/entire lower surface of pinnae: sere sess -rid ieee sissies den ictieniock ceiicciseeiaiiccioeiaciier 9. Bolbitis 
3B. Sori enclosed by the revolute margin of the pinnules. 
AN a AVEINSVETEES Nazar aiatacsrain te iesiveSeuerevavsrsve Siesta see weve, 6 ars taterere\ ares ot grate CONES eee RESETS RATS 1. Matteuccia 

Gi S/GTG ET EG Gates Ly aan Onc Hnian rials Gas SMOLIN OTE ACNE ROpG Un Eaauecaoodnee danse debodddoeapndeobeces 2. Onoclea 

2B. Blades simple; sori naked, occupying the entire undersurface of blade. .........-+-+eeeceecccecececceeeee 10. Elaphoglossum 
1B. Fronds alike or nearly so; sori on veins. 

5A. Veins free or nearly so. 
6A. Sori elongate along the veins. 

7A. Pinnae not jointed at base. 
SAtwuErondsiglabrousiorisparselyssottypilosen mer eeyeeeiecieeireee een tere ence eeeeraecnreninenre 18. Athyrium 
SBS MpBrond sydenselysMispicl sy. evciscsrats suck soevess Seaveceene ye othe Shee ee CS Toe LORS eT Cee leie EERE 13. Lastrea 

7BeyaPinnaessointedvatibase:: cysyctett evar victeie; Seteauste ete wishes treo cia aus eerel ate akeeroee Sate BS Ete ROP Gis roeee 14. Gymnocarpium 
6B. Sori round. 

9A. Indusia inferior below and surrounding sporangia, globose, opening above, symmetrical. ..............+++eeee 3. Woodsia 
9B. Indusia superior (i.e. lateral to sporangia) or absent. 

10A. Indusia reniform, attached on the sinus, or orbicular to ovate and basal. 

HVA plndusiavovatewtoyorpicularaibasalisrccietepeiersvslave atereveteto ex ceverstaceraleveceereieieceie ereieve ecToveie eke ister erator 17. Cystopteris 

11B. Indusia reniform, attached at a sinus, rarely absent. 
12A. Nodes of rachis enlarged. .............-00005 
12B. Nodes of rachis not enlarged. 

Shad foven ou shepanopagerepeholss Sfezeasveveievas ce eae cloversrehersaeistehekstekerioes 4. Acrophorus 
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13A. Rachis with colored articulate hairs. 12. Ctenitis 
13B. Rachis glabrous or the hairs unicellular. 

14A. Base of stipe inflated, with numerous elongate scales; fronds with spreading hairs and sometimes with minute 
capitatessland sicalcareaus LOCKS#s viaraisialcieve fexeletola[a «laiete ola} sleleiaipietslaYacars #{diajs;0jeis\elexa/s/sleretarersve 5. Hypodematinm 

14B. Base of stipe not inflated. 
15A. Blades and stipes with straight, spreading, translucent, hispid hairs. ..........00eeeeeeeeeecees 13. Lastrea 
15B. Blades and stipes without straight hispid hairs. 

16A. Blades anadromous, i.e., the lowest pinnules always on the acroscopic (anterior) side. ...... 8. Arachniodes 

16B. Blades catadromous, i.e., the lowest pinnules always on the basiscopic (posterior) side. ...... 11. Dryopteris 
MOB temiuidustaypeltatectrayeteversis sista cerveterete cretatercvove cietareislevavave vc totaietelave atuvescvavetovaveiel si ate/alateialsicieyoieccleraievelcie.steverereeevere 6. Polystichum 

5B. Veins anastomosing. 
17A. Sori numerous, orbicular to linear; indusia usually present. 

18A. Indusia peltate; fronds glabrous, coriaceous, simply pinnate. ...........sseceee cess eeeeeeteeeceerence 7. Cyrtomium 
18B. Indusia reniform to linear, not peltate. 

19A. Sori orbicular, rarely elongate; indusia not as below; fronds usually hispid. ...........seeeeeeeeeceeees 15. Cyclosorus 

19B. Sori linear; indusia bursting longitudinally along the back of sorus; fronds glabrous. ............2+.00 19. Diplaziopsis 
17B. Sori diffuse on veins and veinlets; indusia absent; fronds hairy; blades pinnately lobed to parted. ............. 16. Dictyocline 

Kusa-soTetsu Zoku 1. MATTEUCCIA Todaro 

Terrestrial; rhizomes stout, ascending to erect, dictyostelic, scaly; fronds crowded, dimorphic; blades of sterile fronds 
herbaceous to chartaceous-membranous, pinnate, the pinnae pinnatifid, the veins free; blades of fertile fronds smaller, on a 
longer stipe, less divided; sori nearly terminal on the veinlets, longitudinally contiguous in a single or double row on the 
pinnae, enveloped by the revolute margin and by a thin scalelike indusium, the receptacle somewhat raised; paraphyses absent. 
—Few species, Europe, Himalayas, e. Asia, and e. N. America. 

1A. Pinnae 8-20 pairs, the lower ones scarcely reduced; blades of sterile fronds ovate-elliptic to broadly deltoid-lanceolate, the pinnae 
plunatelylobeds tertile) pinnae: broadlyslincars NOL LOLULOSe. ernie ielslrie) vis isieleieielelsle/eleie vieieisieicle sie sini eisieieieieieielecieleieiaiele 1. M. orientalis 

1B. Pinnae 30-50 pairs, the lower ones gradually reduced; blades of sterile fronds broadly oblanceolate, the pinnae pinnatiparted; fertile 
pinnae narrowly linear, slightly torulose. ...........+++0++ 

1. Matteuccia orientalis (Hook.) Trevir. Struthiopteris 
orientalis Hook.; Onoclea orientalis (Hook.) Hook.; Penta- 
rhizidium Geel (Hook.) Hayata; Pteretis orientalis 
(Hook.) Ching; Pentarhizidium japonicum Hayata; M. ja- 
ponica (Hayata) C. Chr.; Pteretis japonica (Hayata) Ching 
——INU-GANSOKU. Ries stout; fronds deciduous, 
crowded, the sterile longer than the fertile; stipes of sterile 

fronds 20-60 cm. long, prominently scaly, straw-colored, the 
scales membranous, pale brown, linear-lanceolate to narrowly 
ovate, 7-20 mm. long, 1.5-4 mm. wide, long-acuminate, lus- 
trous, entire; blades ovate-elliptic to broadly lanceolate-deltoid, 
30-50 cm. long, 20-30 cm. wide, pinnate, abruptly short-acumi- 
nate, the rachis scaly; pinnae 8-20 pairs, narrowly lanceolate, 
10-15 cm. long, 1.5-4(-5) cm. wide, nearly truncate at base, 
sessile, closely pinnatilobed, glabrous on both sides or brown 
paleate along the costa beneath; segments ovate, 4-7 mm. wide, 
obtuse to acute, obliquely spreading, toothed, the veins simple; 
fertile fronds 30-70 cm. long, the stipes terete, usually longer 
than the I-sided blade, the pinnae close, ascending, dark 
brown, broadly linear, 5-10 cm. long, 5-6 mm. wide, sessile. 

—Sept—Nov. Hokkaido, Honshu, Shikoku, Kyushu.—s. 
Kuriles, Korea, China to the Himalayas. 

2. ONOCLEA L. 

slararatelelorstatatatasevevotele(eVeteteterelersletercteralsteteraretatoreis terete 2. M. struthiopteris 

2. Matteuccia struthiopteris (L.) Todaro. Osmunda 
struthiopteris L.; Onoclea struthiopteris (L.) Hoffm.; Stru- 
thiopteris germanica Willd. Kusa-soTetsu. Rhizomes 
short, erect, covered with the basal stubs of old stipes; sterile 

fronds tufted; stipes 10-20 cm. long, 3-angled, pale green, 
scaly toward the base, the scales brown, membranous, lanceo- 
late, 1-1.5 cm. long, entire, often somewhat blackish striolate; 
blades of sterile fronds thinly herbaceous, broadly oblanceolate, 
40-80 cm. long, 15-30 cm. wide, abruptly short-acuminate, 
gradually narrowed at base, vivid green; pinnae 30-50 pairs, 
broadly linear, 12-20 mm. wide, long-acuminate, sessile, closely 
pinnatiparted; segments oblong to narrowly ovate, 2.5-5 mm. 
wide, obliquely spreading, obtuse to acute, crenulate, the low- 
est pair sometimes slightly deflexed and stipulelike, the veins 
simple; fertile fronds 30-60 cm. long, erect, the stipes shorter 
than the blades, broadly sulcate on the upper side; pinnae nar- 
rowly linear, 4-6 cm. long, slightly torulose——Mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; locally abundant——-s. 
Kuriles, Kamchatka, Sakhalin, Korea, China, Manchuria, Si- 
beria to Europe. 

K6ya-warasi Zoku 

Terrestrial, with creeping dictyostelic rhizomes; fronds deciduous, dimorphic, the sterile pinnate with a mostly winged rachis; 
pinnae sinuate to lobed, thinly herbaceous, glabrous; veins freely anastomosing; fertile fronds bipinnate; pinnules sessile, in- 
terrupted, lobed, strongly involute and forming globular berrylike divisions; sorus solitary in each lobe, enclosed also by an 
interior indusium, the receptacle prominent, paraphyses absent——A single widely distributed species. 

1. Onoclea sensibilis L. var. interrupta Maxim. 0. 
sensibilis auct. Asiat. non L—K6ya-waraBl. Glabrous 
fern, scantily paleate on young stipes and rhizomes with thinly 
membranous, fugacious, ovate, acute scales 2-3 mm. long; rhi- 
zomes elongate, creeping, 4-5 mm. across, remotely leaved; 

stipes 20-50 cm. long, straw-colored, brownish toward base, 
lustrous; sterile fronds broadly ovate-deltoid, 15-30 cm. long 

and nearly as wide, simply pinnate, contracted at tip to a short 
subacute point, the rachis prominently winged except near 
base, the pinnae 5-10 pairs, lanceolate, 10-20 cm. long, 1.5-3 
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cm. wide, obliquely spreading, shallowly and obtusely lobed, 
crenate or subentire, minutely scabrous on margin under mag- 
nification, lower | or 2 pairs gradually narrowed and sessile at 
base, broadly decurrent on the adjacent ones, green above, 
glaucous beneath; fertile fronds 10-20 cm. long, the pinnae 
erect, 3-7 cm. long, with sessile, berrylike, globular pinnules 

about 2 mm. across in 2 loose series, the pinnules with 3 or 4 
thin-indusiate sori surrounded by the involute lobes of the 
pinnules——Sept—Oct. Wet places; Hokkaido, Honshu, Shi- 
koku, Kyushu; rather common.—Korea, Manchuria, s. Ku- 
riles, s. Sakhalin to e. Siberia. The typical variety occurs in N. 
America. 

3. WOODSIA R. Br. Iwa-DENDA ZOKU 

Terrestrial; rhizomes erect, dictyostelic, covered with broad thin scales; fronds herbaceous, pinnate or bipinnate, hairy and 
scaly, or glabrescent; veins free; sori rounded, dorsal on the blade, subterminal or dorsal on the veins; receptacle slightly raised; 
indusia inferior, fragile, globose, enclosing the sorus, irregularly parted at the top, or small, basal, and parted into hairlike 
segments; paraphyses absent——About 23 species, in cold regions and high mountains of the N. Hemisphere, also in S. America, 

I species in S. Africa. 

1A. Stipes not jointed; indusia shallowly and irregularly lobed, not ciliate; blades thinly herbaceous, green when dried, slightly whitish to 

glaucescent beneath ei)cce rs ieres+1- yee eleisieo rirlerss oases ey 

1B. Stipes jointed; indusia lobed to parted, ciliate. 

2A. Blades uniformly scaly or hairy. 
3A. Pinnae prominently oblique, auricled on anterior side at base. 

4A. Pinnae sessile, not decurrent. ................--+---+ 

4B. Upper pinnae distinctly decurrent. ................... 

3B. Pinnae nearly equilateral, not auricled at base. 

Rn ee ee PN MNES rhe oR rere en alo oO 1. W. manchuriensts 

Sannin ae rier anr ent brains Abid odolmcoia te 2. W. polystichoides 
SSE Toe Oa ofa DIG aon O 3. W. intermedia 

5A. Rachis and pinnae hairy, but not scaly; indusia rather large, subglobose; stipe jointed at apex. ........ 4. W. macrochlaena 

5B. Rachis and pinnae hairy and scaly; indusia small, salverform; stipe jointed below the apex. 

6A. Stipes jointed below the middle nearly at the base. . 
6B. Stipes jointed above the middle. ................. 

2B. Blades glabrous. 

PRR cad REI SIC aa rer be Sater es SiS PEREIRA tro cine Bestia’ ofa 5. W. ilvensis 

REPRE ACU aa aN Ae a Ao) ARES a or gay ily 6. W. subcordata 

7A. Scales ovate to ovate-lanceolate, minutely toothed; indusia with 5 or 6 irregularly fimbriate lobes. ............ 7. W. hancock 
7B. Scales elliptic to ovate, entire; indusia finely dissected into hairlike segments. ...........-.....-++++-.--0--- 8. W. glabella 

1. Woodsia manchuriensis Hook. Physematium man- 
churiense (Hook.) Nakai; Protowoodsia manchuriensis 
(Hook.) Ching; W. insularis Hance—Fuxuro-sHiwa. _ Rhi- 
zomes short, erect, densely scaly; fronds tufted, green to some- 
what whitish or glaucescent; stipes 1-5 cm. long, lustrous, red- 
brown, minutely hairy to nearly glabrous, densely scaly near 
base, the scales pale brown, membranous, lanceolate to linear, 

2-4 mm. long; blades thinly herbaceous, lanceolate, 10-30 cm. 
long, 2-5 cm. wide, acuminate, narrowed at base, slightly 
whitish to glaucescent beneath, bipinnatiparted, nearly gla- 
brous; pinnae broadly triangular-lanceolate, obtuse to subacute, 
broadly cuneate to nearly truncate at base, sessile; pinnules ob- 
long, obtuse, usually obliquely spreading, usually obtusely 
toothed; sori 1-6 on each pinnule, nearer the margin than the 
costule; indusia large, thinly membranous, glabrous, globose, 
shallowly and irregularly lobed—Shaded rocks in moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu-—Korea, Man- 
churia, China, Amur, and Ussuri. 

2. Woodsia polystichoides Eaton. W. polystichoides 
var. nudiuscula Hook. and var. veitchit Hance——Iwa-DENDA. 
Rhizomes short, erect or ascending, densely scaly; fronds 
tufted; stipes 5-10 cm. long, red-brown, obliquely jointed at 
the tip, hairy and scaly throughout, the scales pale brown, 
lanceolate, acuminate; blades firmly herbaceous, narrowly 
lanceolate, acuminate with an obtuse tip, slightly narrowed at 
base, simply pinnate, hairy on both sides, thinly scaly beneath; 
pinnae spreading, oblong-lanceolate, 1-2.5 cm. long, 3-7 mm. 
wide, obtuse to acute, often falcate, obliquely cuneate at base, 
sessile, with an auricle on the anterior side, entire to obtusely 

dentate; sori in 1 series along margin on both sides; indusia 
subglobose, shallowly lobed, ciliate——Exposed rocks in 
mountains; Hokkaido, Honshu, Shikoku, Kyushu; rather com- 

mon.—s. Kuriles, Sakhalin, Amur, Ussuri, Manchuria, Ko- 
rea, China, and Formosa. 

3. Woodsia intermedia Tagawa. W. brantii Fr. & Sav. 
(?)——1Inu-1wa-pbEnpa. Rhizomes short, densely scaly; fronds 
tufted; stipes 5-12 cm. long, straw-colored to brown, obliquely 
jointed at apex, hairy and scaly throughout, the basal scales 
pale brown, membranous, lanceolate, 4-5 mm. wide, ciliate; 
blades herbaceous, broadly lanceolate, 5-13 cm. long, 2-4 cm. 
wide, acute to subobtuse, very slightly narrowed at base; pin- 
nae 4-12 pairs, spreading, oblong-ovate, 1.5-2.5 cm. long, 7-10 
mm. wide, obtuse to subacute, obliquely cuneate at base, sub- 
auriculate at base on anterior side, undulate to shallowly lobu- 
late, thinly hairy on both sides, with narrow hairlike scales be- 
neath, the upper pinnae decurrent on the rachis; sori marginal; 
indusia subglobose, irregularly lobed, ciliate on the lobes——— 
Honshu (Bitchu Prov.) ; rare-——Korea and Manchuria. 

4. Woodsia macrochlaena Mett. W. sinuata Makino; 
W. japonica Makino; W. frondosa Christ——KocANE-SHIDA. 
Rhizomes short, densely scaly; fronds tufted; stipes 3-10 cm. 
long, straw-colored to red-brown, obliquely jointed at apex, 
with hairs and scales, the basal scales red-brown, linear-lanceo- 
late, acuminate, scattered ciliate; blades narrowly deltoid-ovate 

to broadly lanceolate, 5-15 cm. long, 2-5 cm. wide, acuminate 
with an obtuse tip, scarcely narrowed and simply pinnate at 
base, pinnatiparted toward the tip, the rachis hairy; pinnae 
obliquely spreading, ovate or ovate-oblong, 1-3 cm. long, 5-15 
mm. wide, obtuse, sessile, pinnatilobed to crenately toothed, 
hairy, the upper ones decurrent on the winged rachis; sori near 
the margin, rusty-brown; indusia subglobose, irregularly lobed 
and ciliate ——Honshu, Shikoku, Kyushu.—Korea, Man- 
churia and China. 

Var. glabrata (Nakai) Nemoto. W. sinuata vat. glabrata 
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Nakai——Josut-KocaneE-sHipa. Pinnae glabrescent, horizon- 
tally spreading ——Honshu (centr. distr.). 

5. Woodsia ilvensis (L.) R. Br.  Acrostichum ilvense 
L.; W. hyperborea var. rufidula W. Koch MiyaMa-twa- 
DENDA, RisHIRI-DENDA. |= Rhizomes erect or ascending, densely 
scaly; fronds tufted; stipes red-brown, slightly lustrous, 3-10 
cm. long, jointed below the middle nearly to the base, loosely 
hairy and thiny scaly, the basal scales membranous, ovate- 
lanceolate, acuminate, loosely ciliate; blades herbaceous, lanceo- 
late to oblong-lanceolate, 5-15 cm. long, 1.5-5 cm. wide, acute 
with an obtuse tip, bipinnate to bipinnatiparted, hairy on both 
sides, with narrow scales beneath; pinnae 5-15 pairs, obliquely 
spreading, narrowly triangular-ovate, 1-3 cm. long, 5-10 mm. 
wide, sessile; pinnules oblong to elliptic, obtuse, obtusely 
toothed to subentire, decurrent; sori rusty-brown; indusia 

small, salverform, irregularly parted into 5 or 6 narrow seg- 
ments. Rocky places; Hokkaido. Sakhalin, Korea, Man- 
churia, Kamchatka, Siberia to Europe, and N. America. 

6. Woodsia subcordata Turcz. W. eriosora Christ; W. 
kitadakensis Ohwi——KuirapaKke-penpa. _— Rhizomes short, 
erect; fronds tufted; stipes 3-6 cm. long, red-brown, with an 

oblique joint above the middle, loosely hairy and scaly, the 
scales pale red-brown, membranous, loosely ciliate, the lower 
ones ovate, the upper ones linear-lanceolate; blades lanceo- 
late to broadly linear, 5-12 cm. long, 1-2 cm. wide, acute to 
subobtuse, gradually narrowed at base, pinnate; pinnae 15-20 
pairs, spreading, herbaceous, narrowly deltoid-ovate to broadly 
lanceolate, 5-10 mm. long, 3-5 mm. wide, obtuse, truncate to 
broadly cuneate at base, sessile, pinnately lobed to parted, 
loosely hairy on both sides, loosely scaly beneath, the median 
ones larger; pinnules elliptic to oblong, entire or crenately den- 
tate; sori submarginal; indusia salverform, with 4 or 5 finely 

laciniate lobes. Alpine slopes; Honshu (centr. distr.) ; rare. 

—K orea, Manchuria, Amur, and Ussuri. 

4. ACROPHORUS Presl 

7. Woodsia hancockii Bak. W. tsurugisanensis Ma- 
kino; W. gractllima C. Chr—KENZAN-DENDA. Rhizomes 

short, erect or ascending, scaly; fronds glabrous, the stipes 
tufted, slender, 1.5-3 cm. long, straw-colored, brownish at 
base, jointed below the middle, scaly near the base, the scales 
brown, membranous, ovate to ovate-lanceolate, minutely 

toothed; blades 5-12 cm. long, 1-1.5 cm. wide, acuminate, pin- 
nate to bipinnatiparted, slightly narrowed at base, the rachis 
greenish, smooth, glabrous; lower pinnae ovate-deltoid, sessile, 

the median larger, ovate-deltoid to narrowly ovate, 5-12 mm. 
long, 5-6 mm. wide, subacute, obliquely cuneate to subtrun- 
cate at base, short-petiolulate; pinnules few, obtuse to acute, 
sparsely crenate to lobulate; sori 1-3 on a pinnule; indusia 
small, salverform, with 5 or 6 irregularly fimbriate lobes-—— 
Shikoku (Mount Tsurugi in Awa Prov.); rare——n. Korea, 
Manchuria, and China. 

8. Woodsia glabella R. Br. W. yazawae Makino— 
TOGAKUSHI-DENDA, KARAFUTO-IWA-DENDA. Rhizomes short, 

erect to ascending; fronds glabrous; stipes tufted, slender, 
jointed slightly above the base, 1-2.5 cm. long, sparsely scaly 
near base, the scales pale brown, membranous, elliptic to ovate, 
acuminate, entire; blades thinly herbaceous, narrowly lanceo- 

late, 3-7 cm. long, 6-12 mm. wide, acute to acuminate, 
slightly narrowed at base, smooth; pinnae sessile, spreading, 
ovate-orbicular in the lower ones, ovate-triangular to rhombic- 
ovate in median and upper ones, 3-6 mm. long, 3-5 mm. wide, 
obtuse to acute, broadly cuneate to nearly truncate at base, 

sessile, pinnatiparted, rarely simply dentate; pinnules elliptic 
to obovate, obtuse, with few obtuse teeth; sori small, 1-3 on a 
segment, yellow-brown; indusia small, salverform, finely dis- 

sected into hairlike segments—Hokkaido, Honshu (centr. 
mountains); rare-——Sakhalin, Kamchatka, Korea, China, 
Manchuria, Siberia to northern N. America. 

TAIWAN-HIME-WARABI ZOKU 

Terrestrial; rhizomes short-ascending or erect, dictyostelic, with broad dark brown scales; fronds clustered; stipes elongate, 
scabrous; blades deltoid-ovate, 4-pinnate, the nodes of rachis enlarged; ultimate pinnules small, herbaceous; veins free, with 
jointed hairs or linear scales on upper surface; sori dorsal on the pinnules, terminal or dorsal on the veins, the receptacle 
rounded, slightly raised; indusia reniform, entire, erose, or short-fimbriate, attached at the sinus on the basal side of the sorus; 
paraphyses absent——Few species, in Malaysia, India, e. Asia to Polynesia. 

1. Acrophorus stipellatus Moore. 4. nodosus sensu 
auct. Japon., non Pres|—Tarwan-HIME-warRABI. Rhizomes 
short-creeping; fronds large, 1-2 m. long; stipes straw-colored, 

stout, lustrous, sparsely scaly in upper part, densely so in 
lower part, the scales brown, ovate to lanceolate, 8-15 mm. 

long, tardily deciduous and leaving a small scar on the stipe; 
blades thinly herbaceous, large, deltoid-ovate, acuminate, 4-pin- 
nate, the rachis and its divisions smooth, often somewhat chest- 

sessile, spreading, acuminate, the lowest pinnae large, the pos- 
terior side broader than the anterior; ultimate pinnules nar- 
rowly ovate, 6-10 mm. long, obtuse, pinnately parted to lobed, 
with fleshy red-brown hairs on costas and costules, glabrous 
beneath; lobes and pinnules obtuse, entire, l-veined, cuneate 
and decurrent at base; sori subterminal on the veins, dorsal, 

rounded; indusia small, suborbicular, erose, 0.2-0.3 mm. long. 
— Kyushu (Yakushima) ; rare-——Formosa, China to India. 

nut-brown, brown-pilose on nodes above; pinnae and pinnules 

KinM6-waraBi Zoku 5. HYPODEMATIUM Kunze 

Rhizomes short-creeping, densely clothed with large membranous scales; fronds with spreading hairs and sometimes with 
minute capitate glands; stipes inflated and with many elongate scales at base; blades deltoid-ovate, 3- or 4-pinnatiparted, white- 
setose; veins free; sori dorsal on the veins, the receptacle prominent; indusia vaulted, setose, reniform, usually asymmetrical, 
sometimes athyrioid or obsolete——Few species, Africa to Malaysia and e. Asia. Often on calcareous rocks. 

1A. Stipes glabrous at base, the scales 2.5-4 cm. long; fronds without glandular hairs; ultimate pinnules not overlapping; veins scarcely 

MMPLESSeA) OM UPPOLYSILEy ata eycin oiats) = svevarereheswarerorere wher ciore ‘sia Seats To eee ee ee et oes eee ee eee eee. 1. H. fauriet 
1B. Stipes pilose at the base, the scales 1-1.5 cm. long; fronds with short glandular hairs; ultimate pinnules usually more or less over- 

lapping s! veins! strongly impressedcom Upperisides ame elect eia cate cine cele eres aeieiincis sieinicieinion ce comets 2. H. glandulosopilosum 
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1. Hypodematium fauriei (Kodama) Tagawa. Dryop- 
teris fauriei Kodama; D. crenata sensu auct. Japon., non O. 
Kuntze; H. crenatum sensu auct. Japon., non Kuhn—Kin- 

MO-waRABI. Rhizomes stout, short-creeping, the scales ascend- 
ing, membranous, linear- to broadly lanceolate, 2.5—4 cm. long, 
3-4 mm. wide, long-acuminate, lustrous, entire; fronds decidu- 

ous; stipes 7-30 cm. long, straw-colored, thickened and densely 
scaly but not hairy at base, with very spare spreading eglandu- 
lar hairs toward the top; blades herbaceous, ovate-deltoid, 10- 
40 cm. long, 8-30 cm. wide, usually acuminate and subobtuse 
at the tip, 3- or 4-pinnate, vivid green, thinly pilose; pinnae to 
30 cm. long, about 15 cm. wide, petiolate, the lowest largest, 
dilated on posterior side at base; ultimate pinnules oblong- 
ovate, 6-20 mm. long, obtuse, crenate or lobed to parted; veins 
scarcely impressed on upper side; sori 1-10 on each pinnule; 
indusia cordate, sometimes oblique, about 1 mm. wide, setulose 

6. POLYSTICHUM Roth 

on back——Aug.-Oct. Calcareous rocks; Honshu (Kanto 
Distr. and Shinano Prov.), Shikoku, Kyushu; rare. 

2. Hypodematium  glandulosopilosum (Tagawa) 
Ohwi. H. fauriei forma glandulosopilosum Tagawa——Kez- 
KINMO-waraBI. Closely related to the preceding; rhizomes 
densely clothed with brown membranous linear-lanceolate 
long-acuminate scales 1-1.5 cm. long; stipes straw-colored, 
angled, slender, 10-15 cm. long, pilose and prominently scaly 
toward base; blades gray-green, 7-20 cm. long, 6-13 cm. wide, 
acute to obtuse, with white, spreading eglandular and short- 
glandular hairs on rachis and underside of blades; pinnae nar- 
rowly ovate, the lower ones prominently petiolulate, usually 
obtuse; ultimate pinnules obtuse, numerous, slightly imbricate. 

July-Oct. Honshu (Chugoku Distr.), Shikoku— 
Korea. 

InopE Zoku 

Mostly terrestrial; rhizomes usually short, ascending to erect, usually with lacerate scales; stipes densely clustered, scaly; 
blades anadromous, not dilated at base, pinnately compound; pinnules mostly mucronate- to spine-toothed; scales usually filiform, 
stellate-peltate at base; veins mostly free; sori dorsal, sometimes apparently subterminal on the veins, orbicular; indusia peltate or 
rarely absent With more than 180 species, cosmopolitan. 

1A. Blades pinnate; pinnae strongly oblique, the lowest pair again pinnate in No. 4. 
2A. Fronds firmly coriaceous; sori dorsal on veins. 

3A. Blades widest at base, often gemmate and producing a plantlet at tip of the much-prolonged rachis; pinnae 3-10 cm. long, 
subentire or undulate-toothed, with ovate to lanceolate ciliate scales beneath. .........-..---eeeeeeeeeees 1. P. lepidocaulon 

3B. Blades narrowed at base, widest near the middle, not gemmate; pinnae 1.2—3 cm. long, often spine-toothed, with linear to linear- 

lanceolate entire scales beneath. .............000e00+ 
2B. Fronds thinly coriaceous to herbaceous; sori terminal on veins. 

LAS cone sstecle dar ciatey ste ovaustohe ySvovaysl dyeseustsnebotsnsveversteteteraretete 2. P. lonchitis 

4A. Fronds suberect, 20-80 cm. long, not gemmate at tip; scales on rachis broadly lanceolate to ovate, erose-dentate; indusia about 1 
mm. across, fugacious or soon shriveling. 

5A. Blades uniformly once-pinnate, much longer than the stipes; pinnae thinly coriaceous, narrowly oblong, 1-3 cm. long, obtuse 

to abruptly acute, mucronate- to spine-toothed. ...... Shadanatevapesexedovesele tetaxe sevovaratecoiare Gera toner shee acters ota cvetele 3. P. deltodon 

5B. Blades bipinnate only at the base, as long as to slightly longer than the stipes; pinnae herbaceous, lanceolate, 2.5—5 cm. long, 
acuminate, coarsely awn-toothed or lobulate. ........ svg a AUeverePer nial va eteteiileteveteh dese: oietefakels) eraictinsioy sustspakere 4. P. tripteron 

4B. Fronds spreading, 5-23 cm. long, often gemmate at the tip of the much prolonged rachis; scales on rachis linear to filiform, entire; 
pinnae 1—1.5 cm. long, obtuse; indusia about 2 mm. across, persistent, inflated. .................+---- 5. P. craspedosorum 

1B. Blades pinnate to bipinnate; pinnae equilateral or nearly so. 

6A. Blades not more than 2.5 cm. wide, usually simply pinnate. 
7A. Fronds scarcely tufted; blades 3-7 cm. long, 8-12 mm. wide. ...........-.-- ee eee eee eee eee eee ee ee eee eee eee 6. P. inaense 

7B. Fronds tufted; blades 8-20 cm. long, 1.5-2.5 cm. wide. ... 
6B. Blades more than 3 cm. wide. 

8A. Blades firmly coriaceous, lustrous above. 

BO foie AoCUniaGracad dorcocncomeconoodod tanec G 7. P. lachenense 

9A. Scales on rachis black-brown, chartaceous, lanceolate to broadly linear; blades as long as to slightly longer than the stipes, 

Not narrowed at base. 
10A. Scales on rachis and upper half of stipes lanceolate, 1-1.5 mm. wide, prominently ciliate; indusia impressed in the center. 

8. P. rigens 
10B. Scales on rachis and upper half of stipes linear-lanceolate to nearly filiform, less than 1 mm. wide, sparsely short-ciliate; 

indusia flat. 

11A. Scales on rachis and upper half of stipes linear-lanceolate; fronds coarse; pinnules 8-15 mm. long, 5-8 mm. wide. 
9. P. mayebarae 

11B. Scales on rachis and upper half of stipes linear to nearly filiform; fronds slender; pinnules 7-15 mm. long, 3—7 mm. wide. 
10. P. tsussimense 

9B. Scales on rachis brown, membranous, linear-filiform, often contorted; blades much longer than the stipes, slightly narrowed at 
base swetetsreverichetelstererereretelsiercterereicrsisceveretsisyeraletsteletsretats 

8B. Blades herbaceous to herbaceous-coriaceous. 
12A. Fronds all alike, not gemmate; pinnules spine-toothed. 

ndaobed 5 GGie slole sis siaie(cletsis/eie(sisis cie\s.s/sie/sidjers'siereive) (LiL yen MEOLOU GLUT. 

13A. Pinnules mostly not decurrent on the rachis, except those in very depauperate fronds, usually with finely appressed teeth. 
14A. Blades not or only slightly narrowed at base. 

15A. Some of the scales on lower part of stipes black or with a black center. 
16A. ‘Teeth of pinnules ending in a spreading spine. ....... cc eee sees erect eee eect eects eesanaees 12. P. dotanum 
16B. Teeth of pinnules ending in an appressed spine. 

17A. Scales on lower portion of rachis ovate-oblong. ...........seeeeeec ccc ceeececcecseseners 13. P. kurokawae 
17B. Scales on lower portion of rachis lanceolate to linear-lanceolate. 
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18A. Sori submarginal; blades dull. ......... aro Polt voters (LENS s Ce lsetatete eins oklaaeharee eee ot 14. P. pseudomakinot 
18B. Sori median between the costule and the margin; blades lustrous above. ...........-+-seee 15. P. makinot 

15B. Scales neither black nor with a blackened center. 

19A. Scales on rachis broadly ovate to oblong-lanceolate. 

20A. Blades large, 40-100 cm. long, 15-30 cm. wide, abruptly acuminate; scales on rachis scarious on margin. 

16. P. retrorsopaleaceum 
20B. Blades smaller, 25—40 cm. long, 6-10 cm. wide, gradually long-acuminate; scales on rachis scarcely scarious on 

HOETE TI Ao GOA OR SOOUID PEs O DO HOCO DO BHO DHURCUET OOO RASS OE Unt Op eT NORE OaEPpab erat o 17. P. igaense 
19B. Scales on rachis narrower, linear-lanceolate to filiform. 

ZA Sormedian between thei costulerand| the} margins <1. «els «ieletelsict« sleleieicleeeie nie oabaele «ation 18. P. polyblepharum 
21B. Sori nearer the margin than the costule. ....  odaehasel =ysvaiete: «ici sel ererel alate svepevetete jal teed revelers 14. P. pseudomakinos 

Be bladesinarrawed)atybasesy scales) pales bro wey esses -ici<ieneaedesiers) sth ct eiovaie te leioieieve cele) Futeieheteteisteriae fers sine 19. P. braunit 

13B. Pinnules decurrent on the narrowly winged rachis, with coarse, spreading awn-tipped teeth. ........ 20. P. microchlamys 

12B. Fronds dimorphic, gemmate in upper axils; pinnules with depressed, not spinose teeth. ......... 21. P. eximium var. minus 

1. Polystichum lepidocaulon (Hook.) J. Smith. As. 
pidium lepidocaulon Hook.; Dryopteris lepidocaulon (Hook.) 
O. Kuntze; Cyrtomidictyum lepidocaulon (Hook.) Ching; 
Nephrodium faberi Bak—Onrizurvu-suipa. Rhizomes 
short, ascending; fronds gray-green, dull; stipes few, 10-40 
cm. long; scales dull brown, thinly chartaceous, scarious on 

margin, the larger ones tardily deciduous, acuminate, spread- 
ing, elliptic to narrowly deltoid-ovate, subentire, the median 
scales on stipes and rachis appressed, broadly ovate, 3-4 mm. 
long, acute, ciliate, the smaller ones membranous, densely cili- 
ate, orbicular, 1-2 mm. long, appressed, rarely prolonged and 
taillike at the tip; blades narrowly ovate, 15-40 cm. long, 6-15 
(-18) cm. wide, widest at base, often rooting and proliferous 
at the tip of the prolonged rachis, simply pinnate; pinnae 10- 
20 on each side, spreading, lanceolate, 3-10 cm. long, 6-20 mm. 

wide, acuminate, subentire to undulate-toothed, sessile, glabrate 
above, with ovate to lanceolate ciliate scales beneath, auricled 

on anterior side at base with a deltoid acute lobe or rarely a 

free segment; veinlets rarely somewhat anastomosing; sori in 2 
series on the pinnae, nearer the costa than the margin, or in 3 
or 4 somewhat irregular series; indusia small, orbicular, fu- 

gacious——Thickets on hillsides; Honshu (s. Kanto Distr. 
and Tokaido), Shikoku, Kyushu; locally common.—-s. 
Korea, China, and Formosa. 

2. Polystichum lonchitis (L.) Roth. Polypodium lon- 
chitis L.; Asptdium lonchitis (L.) Sw.; Polystichum lonchitis 
var. japonicum Nakai & H. Ito——Hmuraci-sHiwa, Kumor-Ka- 
GUMA. Rhizomes stout, erect, 2-4 cm. across; fronds tufted; 

stipes 4-6 cm. long, 2-2.5 mm. wide, erect, lustrous, dark 
brown and densely scaly especially at base, chestnut-brown 
above, the scales membranous, lanceolate to ovate, 1-1.3 cm. 

long, erose-ciliolate; blades linear-oblanceolate, 15-30 cm. long, 
2.5-5 cm. wide, acuminate, gradually narrowed at base, simply 
pinnate; pinnae 30-50 pairs, firmly coriaceous, spreading, often 
spine-toothed, firmly spine-tipped, glabrous on upper side, with 
linear-lanceolate to linear, hyaline, entire scales beneath, ses- 
sile, auriculate-truncate on anterior side, cuneate on posterior 
side at base, the lower pinnae deltoid, 5-10 mm. long, the 
median oblong-ovate to broadly lanceolate, 12-27 mm. long, 
5-8 mm. wide; sori in 2 series on the pinnae, between the 

costule and margin; indusia concealed among the sporangia. 
(Description based upon European specimens.) Alpine 
slopes; Honshu (Mount Kitadake in Kai Proy.); very rare —— 
Sakhalin, n. Kuriles, Kamchatka, Himalayas to Europe, and 
N. America. 

3. Polystichum deltodon (Bak.) Diels. Aspidium del- 
todon Bak.; A. auriculatum var. submarginale Bak.; P. delto- 

don var. submarginale (Bak.) C. Chr.; A. tosaense Makino; P. 

tosaense (Makino) Makino——Tacut-penpa. Rhizomes 

stout, erect to subascending, densely clothed with the basal 
stubs of old stipes; fronds tufted; stipes 5-12 cm. long, straw- 
colored, sparsely scaly, the scales membranous, pale brown, 
lanceolate, 3-5 mm. long, often attenuate with a long taillike 
tip, denticulate-ciliate; blades linear-lanceolate, 15-40 cm. long, 
2.5-5 cm. wide, acuminate to elongate-acuminate, simply pin- 
nate, the rachis straw-colored, thinly scaly; pinnae 15-30 pairs, 
firmly chartaceous, spreading, narrowly oblong to narrowly 
ovate-oblong, 1-3 cm. long, 5-10 mm. wide, glabrous above, 
thinly scaly beneath, sessile, obtuse to abruptly acute, mucro- 
nate- to spine-toothed, awnlike at the tip, the anterior side 
nearly straight, truncate at base and auricled, narrowly cuneate 
on posterior side at base; sori on apical and anterior side of 
pinnae, much nearer the margin than the costa; indusia thin, 
orbicular, about 1 mm. across, erose——Calcareous rocks; 
Honshu (Chugoku Distr.), Shikoku, Kyushu; rare——China 
and Formosa (var.). 
Polystichum formosanum Rosenst. P. obtusoauriculatum 

Hayata——SuIMa-NokocirI-sHIpA,  TAIWAN-NOKOGIRE-SHIDA. 
Differs from the preceding in the loosely disposed acute pin- 
nae.—Reported to occur in Kyushu (Yakushima)——For- 
mosa and Ryukyus. 

4, Polystichum tripteron (Kunze) Presl. Aspidium 
tripteron Kunze; Dryopteris triptera (Kunze) O. Kuntze; 
Pulopteris triptera (Kuntze) Hayata——Jomonyjtsuiva. Rhi- 
zomes erect to ascending, clothed with the basal stubs of old 
stipes; fronds tufted; stipes erect, 10-40 cm. long, pale green, 
brownish at base, loosely scaly, the scales membranous, brown, 
entire, long-filiform at the tip, the larger ones broadly lanceo- 
late to oblong, 7-15 mm. long, evanescent on upper part of 
stipe, persistent at base, smaller ones ovate, 3-5 mm. long; 

blades simply pinnate in upper part, lanceolate, 20-45 cm. 
long, 5-10 cm. wide, acuminate, the rachis pale green, sparsely 
scaly, bipinnate in the lowest pinnae; pinnae 20-35 on each 
side, herbaceous, lanceolate, 2.5-5 cm. long, 5-12 mm. wide, 

often falcate toward the acuminate tip or straight, strongly 
oblique on anterior side at base, ascending-toothed, ending in 
a soft slender awnlike tip, sometimes lobulate, glabrous above, 
with scattered thin scales beneath; pinnules 8-15 pairs, smaller 
than the pinnae; sori in 2(-4) series on the pinnules, between 
the costule and the margin or slightly nearer the costule; in- 
dusia membranous, orbicular, erose. ‘Woods in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; common.—-s. Kuriles, 
Korea, China to e. Siberia. 

5. Polystichum craspedosorum (Maxim.) Diels. As- 
pidium craspedosorum Maxim.; A. craspedosorum var. japoni- 
cum Maxim. and var. mandschuricum Maxim.; Ptilopteris 
craspedosora (Maxim.) Hayata Tsuru-DENDA. Rhizomes 
short; stipes few, spreading, short, 0.5-5 cm. long, densely 
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scaly, the scales firmly membranous, spreading, rusty-brown, 
linear-lanceolate to linear, 25-4 mm. long, long-acuminate, 
with woollike hairs on margin toward base; blades lanceo- 
late, 5-18 cm. long, 1.5-3.5 cm. wide, slightly narrowed at 
base, the rachis often much-prolonged, proliferous and rooting 
at the tip; pinnae 15-35 pairs, firmly herbaceous, spreading, 
dark green and glabrate above, paler and with hairlike scales 
beneath, sessile, narrowly oblong to narrowly ovate-oblong, 
1-1.5 cm. long, obtuse, with ascending, short, awn-tipped 
teeth, the anterior side oblique, broadly cuneate at base, auri- 
cled; sori in 1 series on anterior side near margin of the pinnae; 

indusia large, brown, orbicular, about 2 mm. across, depressed, 
incurved on margin, entire, persistent, inflated. Shaded 
rocks in mountains; Hokkaido, Honshu, Shikoku, Kyushu. 

Korea, China, Manchuria, to e. Siberia. 

6. Polystichum inaense (Tagawa) Tagawa. Dryopteris 
inaensis Tagawa——InapENpA. Rhizomes short; stipes 
spreading, slender, 1-4 cm. long, pale green, the scales brown, 
narrowly lanceolate to linear, about 2 mm. long, entire; blades 
thinly herbaceous, lanceolate to linear-lanceolate, 3-7 cm. long, 
8-12 mm. wide, acute, slightly narrowed at base, simply pin- 
nate, the rachis slender, green, with brown linear scales; pinnae 

12-17 pairs, spreading, ovate, acute with a mucro at the tip, 
broadly cuneate at base, with scattered short linear scales on 
both sides, coarsely mucronate-toothed, the lower ones usually 

pinnately parted to lobed; sori 1 to few on a pinna, between 
the costa and the margin; indusia membranous, orbicular- 
reniform, about 1 mm. across, deeply erose-dentate——Rocks 
in high mountains; Honshu (s. Shinano Prov. and w. Mu- 
sashi Prov.); very rare. 

7. Polystichum lachenense (Hook.) Bedd. Aspidium 
lachenense Hook.; Dryopteris lachenensis (Hook.) O. Kuntze 

‘TAKANE-SHIDA. Rhizomes rather stout; fronds tufted; 

stipes erect, short, 3-10 cm. long, sparsely scaly in upper part, 
densely so near base; scales on upper part of stipe and rachis 
membranous, brown, spreading, linear to linear-lanceolate, 

2-4 mm. long, entire, ciliate at the more or less dilated base, 
deciduous; scales on the lower part of stipe ovate, deep brown, 
those on the underside of pinnae linear, about 1 mm. long; 

blades linear-lanceolate, 8-20 cm. long, 1.5-2.5 cm. wide, acute, 
slightly narrowed at base; pinnae 15-25 pairs, herbaceous, 
spreading, green and glabrate on upper side, thinly scaly be- 
neath, ovate, obtuse to acute, sessile, with rather coarse awn- 

tipped teeth, sometimes lobed; costas and veins not prominent; 
sori to 12, in 2 series on the pinnules, between the costa and 
the margin or slightly nearer the costa; indusia about 1 mm. 
across, erose, slightly impressed———Rocky slopes in alpine 
regions; Honshu (centr. mountains); very rare——China to 
the Himalayas. 

8. Polystichum rigens Tagawa. ONtLinope. Stipes 
20-40 cm. long, 2.5-3 mm. wide at base, straw-colored in up- 

per part, darker at base, rather densely scaly, the scales brown, 
the lower ones often blackish, 5-12 mm. long, long-acumi- 

nate, ciliate-toothed, the basal ones narrowly ovate, to 15 mm. 
long, about 5 mm. wide; blades firmly coriaceous, narrowly 
ovate-oblong, 30-45 cm. long, 10-20 cm. wide, acuminate, bi- 

pinnate, the scales of the rachis gradually long-acuminate, 
slightly falcate, lanceolate, ciliate, 4-6 mm. long; pinnae lanceo- 
late, 15-25 mm. wide, the lower ones very short-petiolulate; 
pinnules obliquely ovate, 10-12 mm. long, 4-7 mm. wide, acute 
with a firm spine at the tip, spine-toothed to subentire, glabrous 
on upper side, with scattered filiform-tipped scales beneath, 

decurrent on the narrowly winged rachis; sori in 2 series on 
the pinnules, between the costule and the margin; indusia 
caducous, membranous, about 1.5 mm. across, impressed in the 

center—Honshu (Kanto Distr. and westw.). 
9. Polystichum mayebarae Tagawa. P. tsussimense 

var. mayebarae (Tagawa) Kurata——O-K1vozuMIsHpA. 
Closely allied to the preceding; rhizomes stout, short, densely 
clothed with the basal stubs of old stipes; stipes straw-colored, 
rather densely scaly, the scales black-brown, lustrous, spread- 
ing, linear-lanceolate, 7-10 mm. long, sparsely long-attenuate, 
spinose-ciliate on lower margin, the basal scales dark brown, 
narrowly oblong, abruptly acuminate; blades ovate-lanceolate, 
30-40 cm. long, 10-18 cm. wide, bipinnate, the rachis promi- 

nently scaly, the scales chartaceous, spreading, black-brown, 
linear-lanceolate to broadly linear, thinly spinulose on lower 
half; pinnae lanceolate, 1.5-3 cm. wide; pinnules rhombic- 
ovate, 8-15 mm. long, 5-8 mm. wide, acute with a short spine 
at the tip, spinulose-toothed on upper margin; sori 2-10, in 2 
series on the pinnules, between the costule and the margin or 
slightly nearer the costule; indusia about 1.5 mm. across-—— 
Honshu (Kanto through Tokaido to Kinki and Chugoku 
Distr.), Shikoku, Kyushu; rare. 

10. Polystichum tsussimense (Hook.) J. Smith. Aspid- 
ium. tsussimense Hook.; Polystichum monotis Christ——Hime- 
KANA-WARABI. Rhizomes rather stout, short, covered with 

the basal stubs of old stipes; fronds tufted; stipes pale green to 
straw-colored, brownish at base, rather sparsely scaly in upper 
part, densely so at base; scales on stipes and rachis black-brown, 
linear to nearly filiform, 3-5 mm. long, the basal scales oblong- 
lanceolate, 1-1.2 cm. long, abruptly contracted at the tip, 
acuminate; blades broadly lanceolate to oblong-ovate, 25-40 
cm. long, 10-20 cm. wide, acuminate, the rachis prominently 
scaly; pinnules oblique, ovate to oblong-ovate, 7-15 mm. long, 
3-7 mm. wide, acute and spine-tipped, sessile, gray-green and 
glabrous above, with scattered hairlike scales beneath, spine- 
toothed; sori in 2 series on the pinnules, inserted in a shallow 
pit; indusia deciduous, flat, about 1 mm. across. Honshu 

(Kanto Distr. and westw.), Shikoku, Kyushu—kKorea, 
China, and Formosa. 

11. Polystichum neolobatum Nakai. P. lobatum var. 
chinense Christ——Ina-tnopE. _ Stipes 5-30 cm. long, rather 
stout, straw-colored, brown at base, densely scaly, the scales 
spreading, membranous, brown, lustrous, ciliate, the larger 
ones broadly ovate, 1-2.2 cm. long, 3-10 mm. wide, abruptly 
acuminate, the smaller ones lanceolate to linear-lanceolate, 3-10 
mm. long, 0.5-2 mm. wide; blades broadly lanceolate, 20-80 
cm. long, gradually acuminate, slightly narrowed at base, bi- 
pinnate or the smaller ones bipinnatiparted, the scales on rachis 
dense, linear-filiform, 2.5-4 mm. long, contorted, mixed with 
broader scales in lower portion; pinnae 15-40 pairs, firmly 
coriaceous, spreading, lanceolate to ovate, acuminate, subsessile, 

sparsely scaly on upper side, more densely so beneath, the scales 
pale brown, hairlike, 1-2 mm. long; pinnules obliquely ovate, 
7-15 mm. long, 3-7 mm. wide, acute with a pungent spine at 
the tip, with few spine-tipped teeth on margin, lustrous on 
both sides; veinlets slender, slightly impressed beneath; sori in 
2 series on the pinnules of upper portion of blade; indusia flat, 
brownish, entire, about 1.2 mm. across. Honshu (s. Shi- 
nano and Sagami Prov.); very rare-———China, Formosa, and 
India. 

12. Polystichum doianum Tagawa. SakURAJIMA-INODE. 
Stipes 25-30 cm. long, straw-colored, with 3 kinds of scales, 
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the largest rather sparse, chestnut-brown, spreading, narrowly 
ovate, 10-12 mm. long, abruptly acuminate, lustrous, sparsely 
ciliolate, subentire, often very narrowly hyaline-margined, 
scales of intermediate size very sparse, linear-lanceolate, 12-15 
mm. long, long-filiform at the tip, the smallest ones very nu- 
merous and dense, membranous, hairlike, pale rufous-brown, 
2-4 mm. long, ciliate at base, deflexed to spreading; blades 
thick-herbaceous, narrowly oblong-ovate, 40-45 cm. long, 12- 
15 cm. wide, acuminate; scales on rachis dense, hairlike, mixed 

with larger, linear-lanceolate darker ones on lower half; pinnae 
sessile, 15-17 mm. wide; pinnules spreading, oblong-ovate, 5— 
10 mm. long, 3-5 mm. wide, acute with a short spine at the 
tip, auricled at base on anterior side, with hairlike scales be- 
neath, spine-toothed; sori in 2 series on the pinnules, erose- 

fimbriate, 0.2-0.5 mm. across——Kyushu (Sakurajima in 
Satsuma Prov.) ; rare. 

13. Polystichum kurokawae Tagawa. AKAME-INODE. 
Stipes 25-30 cm. long, rather stout, with 3 kinds of scales, the 
lower and basal broadly lanceolate to ovate-oblong, 1.5-2 cm. 
long, 4-7 mm. wide, acuminate, ciliate, the upper ones mem- 
branous, narrowly ovate, 8-15 mm. long, abruptly acuminate, 
ciliate, the smallest scales uniformly distributed over the stipe, 
broadly lanceolate, 3-6 mm. long, long-acuminate, ciliate; 
blades broadly lanceolate to oblong-ovate, 40-80 cm. long, 20- 

25 cm. wide, slightly narrowed at base, the scales on rachis 
spreading, lustrous, pale red-brown to dull brown, the larger 
ones narrowly ovate, 5-8 mm. long, ciliate, the smaller ones 
linear to linear-lanceolate, 3-5 mm. long; pinnae 18-28 mm. 
wide; pinnules firmly herbaceous, oblique, oblong-ovate to 
ovate, auricled on anterior side, obtuse to subacute, spine- 

tipped, spine-toothed on margin, filiform-scaly beneath, 
sparsely so above; sori nearly median, in 2 series on the pin- 
nules; indusia flat, about 0.7 mm. across——Honshu (Kanto 
Distr. through Tékaidé to Kinki Distr.). 

14. Polystichum pseudomakinoi Tagawa. Satkoxu- 
tNopE. Fronds tufted; stipes 20-40 cm. long, pale straw- 
colored, densely scaly; scales membranous, the largest pale 
brown or pale red-brown, lustrous, lanceolate, 6-8 mm. long, 
15-3 mm. wide, gradually acuminate, long-ciliate, the smallest 
ones filiform, 2-5 mm. long, entire at the tip, broadened and 
long-ciliate at base, the lower and basal scales deep chestnut- 
brown in the center, pale brown on margin, oblong-ovate to 
broadly lanceolate, 7-12 mm. long, 2-4 mm. wide, abruptly 
acuminate, sparsely ciliate to subentire; blades oblong-ovate to 
broadly lanceolate, 30-50 cm. long, 10-20 cm. wide, the scales 
on rachis dense, spreading to slightly deflexed, lanceolate to 
broadly linear, 2-3 mm. long, long-attenuate, long-ciliate; pin- 
nules firmly herbaceous, oblique, oblong- to elliptic-ovate, 8-15 
mm. long, 4-6 mm. wide, spine-toothed, with hairlike scales 
scattered on upper side, prominent on under side; sori submar- 
ginal; indusia flat, 0.7-1 mm. across, with a small dark center. 
—wWoods in mountains; Honshu (Kanto Distr. through 
Tokaidé to Kinki and Chigoku Distr.), Shikoku-——China. 

Var. ambiguum Tagawa. INopE-Mopoki. Scales concolor- 
ous, those on the rachis densely fimbriate-dentate——Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu. 

15. Polystichum makinoi (Tagawa) Tagawa. P. acu- 
leatum var. nigropaleaceum Makino, non Christ; P. aculeatum 
var. makinoi Tagawa——Kata-tnovE. _ Fronds tufted; stipes 
20-40 cm. long, straw-colored, with 3 kinds of scales, the lower 
and basal rather firm and lustrous, chestnut-brown, with a 
pale brown membranous margin, lanceolate to broadly so, 7-12 

mm. long, 2-3.5 mm. wide, sparsely ciliate to subentire, the 
upper ones membranous, brown, concolorous, ciliate, the small- 
est ones dense over the whole stipe, brown, spreading to de- 
flexed, 2-7 mm. long; blades 30-60 cm. long, 10-20 cm. wide, 
the scales on rachis dense, spreading to deflexed, lanceolate to 
filiform, ciliate in lower half or at base; pinnae acute to acumi- 
nate; pinnules coriaceous-herbaceous, obliquely ovate, obtuse 
to subacute, 7-15 mm. long, 3-6 mm. wide, short spine-tipped, 

appressed spine-toothed, with fibrouslike scales beneath; sori 
in 2 series on the pinnules; indusia about 0.7 mm. across. 
Honshu (Kanté Distr. and westw.), Shikoku, Kyushu. 

16. Polystichum retrorsopaleaceum (Kodama) Ta- 
gawa. P. aculeatum var. retrorsopaleaceum Kodama——Sa- 
KAGE-INODE. Rhizomes stout, short; fronds tufted; stipes 20- 

40 cm. long, densely scaly, the scales membranous, pale brown, 
lustrous, ciliate, the largest spreading, ovate, 8-20 mm. long, 

5-10 mm. wide, abruptly contracted and short+tailed at tip, 
more dense toward the base, the median scales numerous, ap- 
pressed to spreading, orbicular-ovate to ovate, 2-6 mm. long, 
rounded to obtuse, short-tailed at the tip, the smallest ones 

orbicular to ovate, 1-2 mm. long, appressed, without or with a 
filiform apical tail much longer than the lower broadened 
portion of scale; blades 40-100 cm. long, 15-30 cm. wide, ab- 
ruptly acuminate, slightly narrowed at base, the scales on ra- 
chis beneath orbicular-ovate to ovate, 2-4 mm. long, retrorsely 
appressed, scarious on margin, with hairlike spreading to 
deflexed scales 2-3 mm. long especially on upper side; pinnules 
herbaceous, oblique, ovate to ovate-oblong, obtuse, short spine- 
tipped, with an obtuse to subacute auricle on anterior side, the 
teeth ascending to appressed, spine-tipped, the scales hairlike, 
very sparse and tardily deciduous on upper side, rather promi- 
nent on under side; sori in 2 series on the pinnules of upper 
half of blade; indusia impressed—Woods in mountains; 
Hokkaido, Honshu, Shikoku. 

Var. ovatopaleaceum (Kodama) Tagawa. P. aculeatum 
var. ovatopaleaceum Kodama——TsuyYAaNasHI-INoDE. Small- 
est scales on the stipe usually lanceolate, 2-4 mm. long, spread- 
ing to deflexed, gradually narrowed to a rather short tail at 
tip, scales on the under side of rachis antrorsely spreading to 
ascending; pinnae more densely scaly, appressed-toothed—— 
Woods; Honshu (Kanto Distr. and westw.), Shikoku, Kyushu. 

Var. coraiense (Christ) Tagawa. P. aculeatum var. corai- 
ense Christ——IwasHiro-InopE. _ Differs from the preceding 
variety in the narrower and gradually acuminate scales on the 
underside of rachis. Honshu; rare-——Korea. 

17. Polystichum igaense Tagawa. CHABO-INODE. 
Rhizomes short, erect; stipes crowded, 5-15 cm. long, very 
densely scaly, the scales on upper part firmly membranous, 
brown, concolorous, spreading, broadly lanceolate to nearly 
linear, 4-8 mm. long, gradually filiform at tip, contorted, short- 
ciliate, unequal, the lower scales ovate to narrowly so, 6-10 
mm. long, short-acuminate; blades lanceolate, 25-40 cm. long, 
6-10 cm. wide, gradually long-acuminate, slightly narrowed at 
base, bipinnate, the rachis densely scaly; pinnae approximate, 
oblong-lanceolate, acute, often abruptly so, sessile; pinnules 
firmly herbaceous, obliquely ovate or rhombic-ovate, 5-10 mm. 
long, 3-5 mm. wide, obtuse, short spine-tipped, sessile, spine- 
toothed, with a short depressed-deltoid auricle on anterior 
side, deep green and nearly glabrous on upper side, paler and 
with hairlike scales beneath; sori submarginal, on upper 2/3 of 
the blade; indusia orbicular, about 0.7 mm. across, entire. 

Honshu (Kanto to Kinki Distr.); rare. 
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18. Polystichum polyblepharum (Roem.) Presl. As- 
pidium polyblepharum Roem. ex Kunze; Aspidium aculeatum 
var. japonicum Fr. & Sav.; P. aculeatum var. japonicum (Fr. 

& Sav.) Christ; P. japonicum (Fr. & Sav.) Diels——Inope. 
Rhizomes ascending to erect, densely clothed with basal stubs 
of old stipes; fronds tufted; stipes 20-30 cm. long, stout, straw- 
colored, densely scaly, the scales membranous, brown, con- 

colorous, lustrous, dentate-ciliate, the largest narrowly to 
broadly lanceolate, 10-25 mm. long, gradually acuminate, 
spreading to deflexed, the basal ones broader, rather abruptly 
contracted at the tip, the smallest ones linear-lanceolate, 7-15 
mm. long, ciliate in lower half, gradually attenuate forming 
a contorted filiform tip; blades narrowly oblong-ovate, 30-80 
cm. long, 15-25 cm. wide, short-acuminate, slightly narrowed 
at base, deep green and slightly lustrous on upper side, the 

scales on rachis dense, deflexed, narrowly lanceolate to broadly 
linear, filiform at the tip; pinnae 15-25 mm. wide; pinnules 
firmly herbaceous, oblique, oblong-ovate, 8-15 mm. long, 4-6 
mm. wide, obtuse to acute, spine-tipped, appressed spine- 
toothed, glabrate on upper side, with fibrouslike scales be- 
neath; sori median between the costule and the margin—— 
Woods; Honshu, Shikoku, Kyushu; common.—-s. Korea. 

Var. fibrillosopaleaceum (Kodama) Tagawa. P. aculea- 
tum var. fibrillosopaleaceum Kodama; P. fibrillosopaleaceum 
(Kodama) Tagawa——Asuxa-tnopz. Larger scales on 
stipes linear-lanceolate, entire to sparsely spinulose-ciliolate, 
gradually narrowed at tip, usually contorted, the scales on 
rachis linear to filiform. Honshu, Shikoku. 

19. Polystichum braunii (Spenner) Fée.  <Aspidium 
braunu Spenner; Dryopteris brauni (Spenner) Underw. 
Hoso-tnovE. Rhizomes short, erect, fronds tufted; stipes 5— 

25 cm. long, densely scaly, the scales membranous, pale brown, 

lustrous, spreading, the larger ones ovate to lanceolate, 8-15 
mm. long, 2-7 mm. wide, abruptly to gradually acuminate, 

subentire, the smaller ones broadly linear to filiform, 2-4 mm. 
long, sparsely ciliate; blades broadly lanceolate to narrowly 
ovate, 25-60 cm. long, 7-22 cm. wide, narrowed at base, the 

scales on rachis spreading to reflexed, lanceolate to linear, often 
ciliate at base; pinnae lanceolate, acute to short-acuminate, the 
lower ones shorter, often slightly deflexed, acute to obtuse; 

pinnules thickly herbaceous, approximate, obliquely deltoid- 
ovate to elliptic, 6-15 mm. long, 3-7 mm. wide, with hairlike 
scales on upper side, with hairlike dilated scales on under side, 
coarsely spine-toothed; sori in 2 series on pinnules on upper 

half of blade, nearer the costule than the margin; indusia flat, 
0.3-0.5 mm. wide—Hokkaido, Honshu (n. and centr. 

7. CYRTOMIUM Presl 

distr.) ——Korea, Manchuria, China, Kuriles, Sakhalin, Kam- 
chatka and Siberia to Europe, and N. America. 

20. Polystichum microchlamys (Christ) Kodama. As- 
pidium microchlamys Christ; P. braunii var. kamischaticum 
C. Chr. & Hult——Karakusa-tnopE. _ Fronds large, often 1 
m. long or more; stipes stout, straw-colored, 20-30 cm. long, 
densely scaly; scales membranous, spreading, pale- to red- 
brown, lustrous, entire, the largest narrowly ovate, 18-25 mm. 
long, 4-8 mm. wide, abruptly acuminate, the intermediate ones 
lanceolate, 10-20 mm. long, 2-4 mm. wide, gradually acumi- 
nate, the smallest ones linear to filiform, 3-8 mm. long, slightly 
dilated at base, contorted; blades 50-100 cm. long, 12-25 cm. 
wide, scarcely distinctly narrowed at base, the scales on 
rachis pale brown, filiform to broadly linear, 3-6 mm. long, 
sometimes mixed with lanceolate scales on lower portion; pin- 
nae 1.5-3.5 cm. wide; pinnules narrowly ovate, acute, short 
awn-tipped, somewhat decurrent on the narrowly winged axis, 
coarsely awn-toothed, with pale brown hairlike scales on both 
sides; sori usually in 2 series on pinnules on upper half of 
blade, slightly nearer the costule than the margin; indusia 
small, membranous, about 0.7 mm. across, erose-——Conifer- 
ous woods in mountains; Hokkaido, Honshu (n. and centr. 
distr.) ——Kamchatka. 

21. Polystichum eximium (Mett.) C. Chr. var. minus 
Tagawa. P. gemmiferum Tagawa——KomocHi-InovE. Rhi- 
zomes densely clothed with basal stubs of old stipes; stipes 22— 
25 cm. long, straw-colored, densely scaly, the larger scales 
ovate-oblong, lustrous, dark chestnut-brown, ovate-oblong, 8— 
10 mm. long, 3-4 mm. wide, acuminate, irregularly ciliate- 
fimbriate on a brown scarious margin, the smaller ones linear- 
subulate or filiform, ferrugineous, ciliate; blades dimorphic, 

lanceolate, acuminate, bipinnate in the lower portion, slightly 
narrowed at base, the sterile ones longer and wider, often 40 
cm. long or more, about 25 cm. wide, the fertile about 15 cm. 
wide, gemmate in upper axils, the scales on rachis ferrugine- 
ous, filiform, ciliate, contorted; pinnae subsessile, the sterile 
ones broadly lanceolate, to 13 cm. long, 3-3.5 cm. wide, acumi- 

nate, the fertile narrowly lanceolate, 1.5-1.8 cm. wide, acute; 

sterile pinnules herbaceous-coriaceous, ovate-oblong, to 2 cm. 
long, 8 mm. wide, obtuse, oblique, glabrous on upper side, 
with scattered filiform ciliate scales on lower side, depressed- 
toothed; fertile pinnules smaller, entire to crenate; sori in 2 

series on the pinnules; indusia entire, about 1 mm. across ——— 
Kyushu (Yakushima); rare——The typical phase occurs in 
Formosa, China to India. 
Polystichum kiusiuense Tagawa, KyUsHU-1NopE, may be- 

long here. Reported from Kyushu (s. distr.). 

YasBu-soTETsU ZOKU 

Terrestrial; rhizomes short, ascending to erect, densely scaly; fronds simply pinnate with a terminal pinna or pinnatifid at 
tip, the pinnae mostly acuminate, usually falcate, commonly auriculate on the anterior side, entire to toothed, the veins 

anastomosing to form areoles, or nearly free; sori dorsal, or sometimes terminal on the veins; indusia peltate, persistent or cadu- 
cous. About 20 species, Hawaii, e. Asia to S. Africa, Central and S. America. 

1A. Terminal pinna distinct, entire to 3-cleft; areoles in several rows, with 1-3 free veinlets in each areole. 
2A. Pinnae coriaceous, entire near APEX. ....... eee esse ee eee ee 

2B. Pinnae chartaceous, toothed near apex. 

Eee ie /acleave aye desi senses te kenste we race id accuahs valfecateepeh nonstate belts 1. C. falcatum 

3A. Pinnae 12-26 pairs, the terminal smaller than the lateral; stipes densely scaly throughout. ...................- 2. C. fortunet 
3B. Pinnae usually 2-8, rarely to 10 pairs, the terminal larger than to as large as the lateral; stipes densely scaly on lower half. 

4A. Pinnae finely and regularly spine-toothed, with an acute auricle on anterior side, or sometimes on both sides; indusium laciniate- 

fimbriate,. wcitesecc cers Geelek Pa tare ore on aateert a etane PA rds Ta et AH EAM ereRAiG bead orb ec cic 3. C. caryotideum 
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4B. Pinnae subentire or irregularly mucronate-toothed, slightly unequal, without an auricle; indusium nearly entire. 
4. C. macrophyllum 

1B. Terminal pinna pinnately lobed to cleft; areoles of veins in 1 to 2 rows, with a single, rarely paired, free veinlet in each areole. 
5A. Pinnae broadly falcate-lanceolate, auriculate on the anterior side. ........+. sees eee eee ee eee eect e eens 5. C. vittatum 

5B. Pinnae linear-lanceolate, not auricled. .........-+2+eeseeeee 

1. Cyrtomium falcatum (L. f.) Presl. Polypodium fal- 
catum L. f.; Aspidium falcatum (L. f.) Sw.; Phanerophlebia 
falcata (L. £.) Copel.; Polystichum falcatum (L. £.) Diels; Poly- 
podium japonicum Houtt——Ont-yasu-soTetsu. Rhizomes 
stout, short; stipes tufted, 15-40 cm. long, the scales very dense 
on lower part, ovate to broadly lanceolate or linear, 1-1.5(-2) 
cm. long, abruptly acuminate, dark brown; blades firmly 
coriaceous, 20-60 cm. long, 10-25 cm. wide, lustrous, dark 
green; pinnae 3-11 pairs, ovate to narrowly oblong-ovate, 7-13 
cm. long, 2.5-5 cm. wide, abruptly narrowed to a broad tail at 
tip, rounded to broadly cuneate at base, oblique, falcate, short- 
petiolulate, nearly entire near apex, sinuate-toothed at base, 
with rufous woolly-scales beneath while very young; sori uni- 
formly covering undersurface; indusia orbicular, nearly entire. 
—Rocks near seashores, rarely on inland hills; Hokkaido (s. 
distr.), Honshu, Shikoku, Kyushu; common.—-s. Korea, 
Ryukyus, Formosa, China, Malaysia, India to e. and S. Africa, 
and Hawaii. 

Var. devexiscapulae (Koidz.) Tagawa. Polystichum de- 
vexiscapulae Koidz.; Cyrtomium devexiscapulae Koidz.; Phane- 
rophlebia falcata var. devexiscapulae (Koidz.) Ohwi—— 
Nacasa-YABU-soTETsuU.  Pinnae narrower, broadly lanceolate, 
8-13 cm. long, 2-4 cm. wide, nearly equilateral and cuneate at 
base——Hills and low mountains; Honshu (Echigo Prov. to 
Kanto Distr. and westw.).——Korea, China, and Indochina. 

2. Cyrtomium fortunei J. Smith. Phanerophlebia for- 
tunet (J. Smith) Copel.; Aspidium falcatum var. fortunei (J. 
Smith) Makino; Polystichum falcatum var. fortunei (J. Smith) 
Matsum.; Polystichum fortune: (J. Smith) Nakai ——Yasv- 
SOTETSU. Rhizomes short, stout; stipes tufted, 15-30 cm. 

long, densely scaly throughout, the scales dark brown, rather 
firm, lustrous, lanceolate to ovate, sometimes hairlike, 7-12 
mm. long, acuminate, pubescent on margin at tip; blades 
broadly lanceolate, 30-60 cm. long, 10-15 cm. wide; pinnae 
chartaceous, 12-26 pairs, broadly lanceolate to narrowly ovate- 
oblong, 5-7 cm. long, 1-3 cm. wide, gradually attenuate, sub- 
sessile, usually auriculate on anterior side, subentire to minutely 

toothed, with jointed short hairlike scales on both sides while 
young; indusia orbicular, subentire——Thickets in hills and 
low mountains; Hokkaido (Okushiri Isl.), Honshu, Shikoku, 
Kyushu; common.—-s. Korea and China. 

Var. clivicola (Makino) Tagawa. Polystichum caryotideum 
var. clivicola Makino; Polystichum clivicola (Makino) Makino; 
Cyrtomium clivicola (Makino) Tagawa——Yama-yvasu-so- 
Tetsu. Pinnae (5-)10-15 pairs, the lower ones largest, 
about 15 cm. long, 6 cm. wide, coarsely crenate, often minutely 
toothed; indusia erose——Woods in mountains; Honshu, Shi- 

koku, Kyushu. 
Var. intermedium Tagawa. Phanerophlebia fortunei var. 

intermedia (Tagawa) Ohwi; C. fortunei forma intermedium 
(Tagawa) Ching; C. yamamotoi Tagawa MIyaKo-YABu- 

sotetsu.  Pinnae 10-12 pairs, usually broadly lanceolate, 10- 
15 cm. long, 2.5—4 cm. wide, gradually narrowed to tip; indusia 
slightly undulate on margin——Honshu (s. Kanté Distr. and 
westw.), Kyushu. 

3. Cyrtomium caryotideum (Wall.) Presl. Phanero- 
phlebia caryotidea (Wall.) Copel.; Aspidium caryotideum 

eieferetteteyeleteieidiarelet satel cleletclatelatelelsteiuiatalslaletstetelstetetaye 6. C. tachiroanum 

Wall. ex Hook. & Grev.; Aspidium anomophyllum Zenker; 
Polystichum anomophyllum (Zenker) Nakai; Aspidium falca- 
tum var. caryotideum (Wall.) Hook. & Bak.; Polystichum 
caryotideum (Wall.) Diels; Polystichum falcatum var. caryo- 
tideum (Wall.) Matsum.—Me-vasu-soTetsu. Rhizomes 
short, erect or ascending; stipes tufted, 20-40 cm. long, densely 
scaly near base, sparsely so above, the scales lanceolate to ob- 
long, 1-1.5 cm. long, dark brown, smaller in the upper ones; 
blades 20-50 cm. long, 15-22 cm. wide; pinnae 3-6 pairs, ob- 
long-ovate to ovate, 8-15 cm. long, 3-7 cm. wide, long-acumi- 
nate, short-petiolulate, finely and regularly spine-toothed, usu- 
ally with a prominent auricle on anterior side, or sometimes on 
both sides in the lower ones, the terminal pinna large, 3- or 
2-cleft; indusia flat, laciniate-fimbriate——Calcareous areas; 
Honshu (Kanto Distr. and westw.), Shikoku, Kyushu—— 
China to India and Hawaii. 

4. Cyrtomium macrophyllum (Makino) Tagawa. 
Phanerophlebia macrophylla (Makino) Okuyama; Aspidium 
falcatum var. macrophyllum Makino; Polystichum falcatum 
var. macrophyllum (Makino) Matsum.; Polystichum macro- 
phyllum (Makino) Tagawa; C. falcatum var. muticum Christ; 
C. caryotideum var. intermedium C. Chr.; C. muticum (Christ) 
C. Chr— Hrrona-yasu-soTetsu. _ Fronds tufted; stipes 20- 
30 cm. long, prominently scaly in lower half, sparsely so above, 
the scales spreading, dark brown, lustrous, narrowly ovate to 
linear-lanceolate, 7-10 mm. long, abruptly acuminate, the up- 
per ones gradually narrowed; blades 20-50 cm. long, 15-25 cm. 
wide; pinnae 2-8 pairs, thinly chartaceous, the upper ones 
ovate to oblong-ovate, abruptly acuminate, usually rounded at 
base, short-petiolulate, slightly unequal, subentire or irregu- 
larly mucronate-toothed, the lower larger, 10-20 cm. long, 4-7 
(-10) cm. wide, the terminal entire or 3-cleft; indusia nearly 
entire——Honshu (Kant6 Distr. and Echigo Prov. westw.), 
Shikoku, Kyushu-——Formosa (var.), China to the Hima- 
layas. 
Cyrtomium tukusicola Tagawa. TsuKusHI-yaBU-soTETSU. 

Intermediate between Nos. 2 and 4, differs from var. interme- 
dium of No. 2 in the broader, fewer, 8-10(—13) not auricled 
pinnae, and the larger terminal pinna, and from No. 4 in the 
smaller pinnae and erose indusia——Honshu (s. Kanto Distr. 
and westw.), and Kyushu. 

5. Cyrtomium vittatum Christ. Phanerophlebia vittata 
(Christ) Copel.; Polystichum vittatum (Christ) C. Chr.; Poly- 
stichum miyasimense Kodama; Polystichum anomophyllum 
var. miyasimense (Kodama) Nakai; Polystichum balansae 
Christ; Cyrtomium balansae (Christ) C. Chr—Mryajima- 
sHipaA. _ Fronds tufted; stipes 15-40 cm. long, rather densely 
scaly, the scales membranous, lanceolate, acuminate, scarcely 
lustrous, dull-brown, obsoletely denticulate, the basal ones 
linear-lanceolate, about 1 cm. long; blades lanceolate, 30-50 

cm. long, 10-15 cm. wide, the terminal segment lanceolate- 
deltoid, acuminate, pinnatilobed; rachis with small ovate, den- 

tate scales 1-2 mm. long; pinnae 10-20 pairs, firmly charta- 
ceous, deltoid-lanceolate, 5-10 cm. long, the lower ones 12-20 

mm. wide, long-acuminate, falcate, obliquely broad-cuneate 
at base, with short awn- or callose-tipped teeth on margin 
except near base, auriculate on anterior side, with small ovate 
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scales beneath while young; sori in 2 nearly regular series or 
irregularly dispersed; indusia small——Honshu (Miyajima in 
Aki Prov.), Kyushu; rare ——China to Indochina. 

6. Cyrtomium tachiroanum (Luerss.) C. Chr. Phaner- 
ophlebia tachiroana (Luerss.) Copel.; Polypodium tachiroanum 
Luerss.; Polystichum tachiroanum (Luerss.) Tagawa; Poly- 
stichum integripinnum Wayata; C. integripinnum (Hayata) 
Copel—Hososa-yaBu-soTEtsu. Stipes tufted, 20-40 cm. 
long, straw-colored, scaly throughout, the scales thinly mem- 
branous, linear- to ovate-lanceolate, pale brown, fugacious; 
blades oblong-lanceolate, abruptly short-acuminate, the termi- 

nal segment pinnately lobed to parted; rachis pale green, the 
scales sparse, lanceolate, 3-5 mm. long, lobulate-dentate, pale 
brown; pinnae 13-17 pairs, firmly coriaceous, dull, linear-lan- 
ceolate, 8-13 cm. long, 12-20 mm. wide, subequilateral, acumi- 
nate, falcate or nearly straight, cuneate at base, very short 
petiolulate, entire or crenate toward base, glabrous above, the 
scales beneath ovate, appressed, less than 1 mm. long, scales 
of the costas lanceolate to ovate, 1-2 mm. long, ciliate near 

base; sori 2-seriate or in a few irregular series; indusia small, 

subentire, flat——Kyushu (s. distr.); rare-———Formosa, 
China, and Indochina. 

8. ARACHNIODES B1. KaNna-WARABI ZOKU 

Terrestrial; rhizomes mostly long-creeping or sometimes short and ascending, dictyostelic, the scales entire or subentire; fronds 
deltoid or ovate, with a broad base, bipinnate or more profusely divided, anadromous in branching, the ultimate pinnules 
rhomboid, awned or spinose on the margin and apex; veins free; sori dorsal or subterminal on the veins; indusia mostly 

orbicular-reniform.—A bout 40 species, abundant in e. Asia, few in Malaysia, and New Zealand. 

1A. Blades herbaceous to coriaceous, ovate to ovate-oblong. 
2A. Blades simply pinnate to 4-pinnate, subcoriaceous; sori borne from tip to the base of pinnae. 

3A. Scales of stipe black-brown, narrowly oblong to broadly lanceolate, 3-5 mm. wide, abruptly filiform at tip; blades mostly longer 
than the stipe; rachis very scaly; pinnules mucronate- to obtuse-toothed. ................+..+.---+ess---eee 1. A. mutica 

3B. Scales of stipe lanceolate to linear, scarcely more than 2.5 mm. wide; blades as long as to shorter than the stipe; rachis sparsely 

scaly to nearly glabrous. 
4A. Blades 2- to 4-pinnate; pinnae with posterior side mostly broader than the anterior. 

5A. Rhizomes long-creeping, with few stipes remotely placed. ........ 2... 52sec eee eee eee cece 2. A. artstata 
5B. Rhizomes short-creeping, with many stipes closely placed. 

6A. Pinnules spine-tipped; indusia 1-1.5 mm. across. 
7A. Pinnules firmly chartaceous to coriaceous, dark green when dried. 

8A. Sori nearer the costule than the margin; pinnules firmly coriaceous, pungent-toothed. 
ON, lilacs Sapmmewe, Soccacnnocoacodapsadodonanotcoposo0DFosoDSsacoaunsUODOECoOOCNIES 3. A. pseudoaristata 
Ci, kdbes PpiinmEnts, 5 conudasdaceusedsacioudoadcaneducdoccsuccobocos ess cooonD ODEO DSDDOS'SCO 4. A. simplicior 

8B. Sori nearer the margin than the costule; pinnules firmly chartaceous to subcoriaceous, the teeth not pungent. 
5. A. amabilis 

7B. Pinnules herbaceous to firmly so, vivid to pale green when dried. ................................ 6. A. nipponica 

6B. Pinnules crenate-toothed; indusia 1.5—2.5 mm. across. .....-.2-- +--+ ee eee eee eee eee tee eee eee 7. A. cavaleriet 

4B. Blades simply pinnate, sometimes bipinnate to pinnatiparted at base; pinnae not broadened on the posterior side. . 8. 4. assamica 
2B. Blades 4-pinnatiparted to 4-pinnate, thinly herbaceous; sori borne mostly at base of pinnae. .................... 9. A. standishit 

1B. Blades membranous, 5-angled or deltoid. 
1OA. Blacks Gein, sooccscssedoocsedoteddococccnsud0occcoD IOs DOS DOO SOCOM HS OSCODBDNUOOCODOBECCED 10. A. maximowiczit 
10B. Blades hairy on both sides. .............--- JOMosHOdOOOE ROS can doBn Ababa doobooonoomsonudeouddn ooo 11. A. miqueliana 

1. Arachniodes mutica (Fr. & Sav.) Ohwi. Rumohra 
mutica (Fr. & Sav.) Ching; Aspidium muticum Fr. & Sav.; 
Dryopteris mutica (Fr. & Sav.) C. Chr.; Polystichopsis mutica 
(Fr. & Sav.) Tagawa——SHINoBU-KAGUMA. Rhizomes 
stout, rather short, erect to ascending; stipes tufted, 15-35 cm. 
long, straw-colored; scales dense, narrowly oblong to broadly 
lanceolate, 1.5-2.5 cm. long, 3-5(-7) mm. wide, abruptly 
filiform at the tip, sparsely ciliolate, lustrous, black-brown, 
those on upper part and on rachis linear-lanceolate to broadly 
linear, 3-6 mm. long, 0.2-1 mm. wide, spreading, contorted; 
blades ovate, 25-50 cm. long, 13-25 cm. wide, short-acuminate, 

tripinnate; pinnae obliquely spreading, narrowly ovate, acu- 
minate, the lowermost 5-10 cm. long, the posterior side 
broader than the anterior; pinnules narrowly ovate, 12.5 cm. 
long, obtuse to subacute, mucronate- to obtuse-toothed, pin- 
nately divided to parted, deep green and lustrous above, paler 
and minutely scaly beneath; sori on the upper part of blade, 
usually descending to the lower penultimate pair of pinnae, 
median; indusia orbicular-reniform, erose-———Coniferous 

woods in mountains; Hokkaido, Honshu (Kinki Distr. and 
northw.), Shikoku, Kyushu (Yakushima). Sakhalin and Ko- 
rea (Dagelet Isl.). 

2. Arachniodes aristata (Forst.) Tindale. Rumohra 
aristata (Forst.) Ching; Polypodium aristatum Forst.; As- 
pidium exile Hance; Polystichum aristatum (Forst.) Presl; 
Arachniodes exilis (Hance) Ching; Polystichopsis aristata 
(Forst.) Holttum; Byrsopteris aristata (Forst.) Morton: 
Hosopa-KANA-wWaRABI. Rhizomes densely scaly, long-creep- 
ing; scales on rhizomes and basal portion of stipe mem- 
branous, linear-lanceolate to lanceolate, 4-7 mm. long, about 1 
mm. wide, gradually narrowed to a long filiform point, entire, 
yellowish brown; scales on stipes and rachis deep brown, lin- 
ear, 3-4 mm. long, subentire, filiform at tip; stipes few, remote, 
30-60 cm. long, longer than the blade, pale green to straw- 
colored, rather sparsely scaly; blades ovate to broadly so, 20-40 
cm. long, 12-25 cm. wide, distinctly tailed at apex, bipinnate 
or subtripinnate, with 1 (to few) pinnate branch on the low- 
est pinnae; pinnules coriaceous, oblong-ovate to narrowly ovate, 
7-20 mm. long, abruptly spine-tipped, spine-toothed, glabrate, 
lustrous above; sori median, in 2 series on the pinnules; indusia 
orbicular-reniform, about 1 mm. across——-Woods; Honshu 

(Kanto Distr. and westw.), Shikoku, Kyushu=—Korea, Ry- 
ukyus, Formosa, China, Malaysia to India, and Polynesia. 

8. Arachniodes pseudoaristata (Tagawa) Ohwi. Ru- 
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mohra pseudoaristata (Tagawa) H. Ito; Polystichum pseudo- 
aristatum Tagawa; Aspidium aristatum var. subdimorphum 
Christ and var. davalliaeforme Christ; Polystichopsis pseudo- 
aristata (Tagawa) Tagawa——Kosano-Kana-waraBl. Dif 
fers from the preceding in the short-creeping rhizomes and 
less remotely placed stipes; blades subdimorphic, tripinnate, 
gradually short-acuminate——Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu—— és. Korea, Ryukyus, and For- 

mosa. 
4, Arachniodes simplicior (Makino) Ohwi. Rumohra 

simplicior (Makino) Ching; Aspidium aristatum var. sim- 
plicius Makino; Polystichum aristatum var. simplicius (Ma- 
kino) Matsum.; Polystichum simplicius (Makino) Tagawa; 
Polystichopsis simplicior (Makino) Tagawa——HaxarTa-sHIpA. 
Rhizomes short-creeping, densely scaly, knotty, covered with 
the basal stubs of old stipes; stipes 30-60 cm. long, straw- 
colored or pale green, rather densely scaly; scales on stipe 
and rachis tardily deciduous, broadly linear, 2-8 mm. long, 
less than 1 mm. wide, gradually narrowed to a filiform tip, 
ciliate at base, black-brown; blades broadly ovate, 25-40 cm. 
long, 15-25 cm. wide, pinnate, the lowest pinnae with elon- 
gate pinnate branches longer on posterior than on anterior 
side, the terminal pinna coriaceous, linear-lanceolate, 15-25 
cm. long, abruptly contracted at tip, acuminate, short-petiolu- 
late, dark green and lustrous above, paler beneath; pinnae 2-5 
pairs, gradually acuminate, short-petiolulate; pinnules oblong- 
ovate, 1-2.5 cm. long, oblique, obscurely auricled on anterior 
side, obtuse, spine-tipped and -toothed, sometimes lobulate, 
glabrate on both sides; sori median, in 2 rows on the pinnules; 
indusia orbicular-reniform, crenulate, about 1 mm. across=—— 

Honshu (Kanto Distr. and westw.), Shikoku, Kyushu-—— 
China. 

Var. major (Tagawa) Ohwi. Rumohra simplicior var. ma- 
jor (Tagawa) H. Ito; Polystichum simplicius var. majus Ta- 
gawa; Polystichopsis simplicior var. major (Tagawa) Tagawa 
——ONL-KANA-waraBI. Terminal pinna lanceolate-deltoid, 
broadened at base, gradually merging into the upper lateral 
pinnae———Honshu (Kanto Distr. and westw.), Shikoku, Kyu- 
shu. 

5. Arachniodes amabilis (Bl.) Tindale. Rumohra ama- 
bilis (Bl.) Ching; Aspidium amabile Bl.; Polystichum amabile 
(Bl.) J. Smith; Dryopteris amabilis (Bl.) O. Kuntze; Poly- 
stichopsis amabilis (Bl.) Tagawa; Polystichum rhomboideum 
Schott; 4. rhomboideum Wall. ex Mett———O-KaNa-warabl. 

Rhizomes short-creeping; stipes approximate, 20-40 cm. long, 
often slightly rubescent; scales on rhizomes and at base of 
stipes dense, membranous, reddish brown, lanceolate, 8-10 

mm. long, to 2 mm. wide, gradually narrowed to a filiform 
tip, entire, scales on stipes and rachis filiform, deciduous, 2-5 
mm. long; blades ovate to broadly so, 25-45 cm. long, 15-25 
cm. wide, simply pinnate or more often with a pinnate branch 
on posterior side in the lowest (or lower 2) pairs, the pinnae 
3-7 pairs, lanceolate, 12-20 cm. long, 2-3.5 cm. wide, acumi- 
nate, petiolulate; terminal pinnae acuminate, short-petiolulate; 
pinnules firmly chartaceous to subcoriaceous, deltoid-ovate to 
oblong-ovate, 1.5-3 cm. long, 8-12 mm. wide, oblique, short- 
petiolulate, subacute, spine-tipped and -toothed, slightly lus- 
trous above, glabrate on both sides; sori submarginal, in 2 ser- 
ies on the pinnules, nearer the margin than the costule; indusia 
orbicular-reniform, 1-1.5 mm. across, ciliate, sparsely puberu- 

lent on back——Honshu (Kanto Distr. and westw.), Shikoku, 
Kyushu.—Ryukyus, Formosa, China to Malaysia, and India. 

Var. yakusimensis (H. Ité) Ohwi. Rumohra amabilis var. 
yakusimensis H. It6; Polystichum aristatum var. yakusimense 
(H. Ité) Masam.; Polystichopsis amabilis var. yakusimensis 
(H. It6) Tagawa ——YaxusHima-KANa-waraBlI. Fronds nar- 
rower, 45-60 cm. long; pinnae 7-9 pairs, the pinnules smaller, 
coriaceous, often lobed to parted, 7-15 mm. long; indusia not 
ciliate——Honshu (Kii Proy.), Shikoku, Kyushu-—Ryuk- 
yus, Formosa, and China. 

6. Arachniodes nipponica (Rosenst.) Ohwi. Rumohra 
nipponica (Rosenst.) Ching; Polystichum nipponicum 
Rosenst.; Polystichopsis nipponica (Rosenst.) Tagawa——M1- 
DORI-KANA-WARABI. | Rhizomes creeping, densely scaly; stipes 
approximate, 30-45 cm. long, straw-colored to reddish; scales 
membranous, dense toward base, sparse above, lanceolate, the 
lower 5-10 mm. long, the upper 3-5 mm. long, entire, decidu- 
ous, the base persistent, callose, red-brown; blades vivid green 

above, paler beneath, firmly herbaceous to subcoriaceous, nar- 
rowly ovate, 40-60 cm. long, 25-35 cm. wide, long-acuminate; 
scales on rachis sparse, 1-2 mm. long, linear-lanceolate, 
deciduous; pinnae 6-8 pairs, 15-30 cm. long, pinnate or 
partially bipinnate, petiolulate, long-acuminate, the lateral 
gradually grading into the terminal pinna; pinnules herba- 
ceous to firmly so, ovate, sometimes oblong, oblique, 12-30 
mm. long, 6-15 mm. wide, acute, short-petiolulate, pinnately 
lobed or parted, mucronate-toothed, nearly glabrous above, 
with hairlike scales beneath while young; sori nearly median; 
indusia orbicular-reniform, sparsely ciliolate, about 1 mm. 
across——Honshu (from Izu Proy., Tokaido to Kinki and 
Chugoku Distr.), Shikoku, Kyushu.——China. 

7. Arachniodes cavaleriei (Christ) Ohwi. Rumohra 
cavaleriei (Christ) Ching; Aspidium cavalerie: Christ; Dryop- 
teris cavaleriei (Christ) C. Chr.; Polystichopsis cavaleriet 
(Christ) Tagawa; Polystichum globisorum Hayata; Rumohra 
globisora (Hayata) H. It6; Dryopteris sphaerosora Tagawa 
——YAKUSHIMA-KANA-waRaBI. Rhizomes short-creeping to as- 
cending; stipes tufted, purple-brown, 30-60 cm. long, sparsely 
scaly above and on rachis, densely scaly at base; scales lanceo- 
late to linear-lanceolate, 10-15 mm. long, 1.5-2.5 mm. wide, 

much elongate at tip, contorted; blades broadly ovate, 30-55 
cm. long, 25-40 cm. wide, acuminate; pinnae about 5 pairs, del- 
toid-ovate, 20-30 cm. long, 15-20 cm. wide, acuminate, petiolu- 
late, bipinnate at base, pinnate in upper part; pinnules herba- 
ceous to coriaceous, narrowly deltoid-ovate to broadly deltoid- 
lanceolate, usually acuminate, crenate-toothed, petiolulate, 

pinnately lobed to parted, obtusely toothed; sori in 2 series 
along the costule; indusia orbicular-reniform, 1.5-2.5 mm. 
across, ciliolate Kyushu (Yakushima) ——Formosa, China, 
and Indochina. 

8. Arachniodes assamica (Kuhn) Ohwi. Rumohra as- 
samica (Kuhn) Ching; Aspidium assamicum Kuhn; Poly- 
stichum assamicum (Kuhn) Ching ex C. Chr.; Polystichopsis 
assamica (Kuhn) Tagawa; Aspidium yoshinagae Makino; 
Polystichum yoshinagae (Makino) Makino—Oroxo-sHpa. 

Rhizomes short-creeping; stipes approximate, 20-50 cm. 
long, straw-colored, slightly lustrous, sparsely scaly; scales 
dense toward the base, broadly linear, 3-6 mm. long, long- 
attenuate, entire, purple-brown; blades narrowly oblong to 
broadly deltoid-lanceolate, 30-60 cm. long, 10-20 cm. wide, 
short-acuminate, pinnate, sometimes bipinnate to bipinnati- 
parted; pinnae 10-13 pairs, lanceolate, acuminate, the petioles 
5-20 mm. long, the simple pinnae 6-10 cm. long, 1.5-2 cm. 
wide, cuneate at base, slightly oblique, coarsely short awn- 
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toothed, the compound pinnae 15-25 cm. long, 4-6 cm. wide, 
with a narrowly winged axis, the pinnules 2.5-5 cm. long, 
1-1.5 cm. wide, acute, cuneate at base, slightly oblique and 
somewhat adnate to the axis, toothed, nearly glabrous on both 
sides; sori median, remote, in 2 series on the ultimate pinnule 

or in 2-4 series on the simple pinnae; indusia orbicular-reni- 
form, subentire, 1-1.5 mm. across. Honshu (Izu, Ise, Kii, 
and Suwo Proy.), Shikoku, Kyushu; rare——China, Burma, 

and India. 
9. Arachniodes standishii (Moore) Ohwi. Rumohra 

standishii (Moore) Ching; Lastrea standishii Moore; Poly- 
stichum standishii (Moore) C. Chr.; Dryopteris standishit 
(Moore) C. Chr.; Polystichopsis standishii (Moore) Tagawa; 
Aspidium laserpitifolium Mett.; D. viridescens sensu auct. 
Japon., non O. Kuntze——RYOMEN-sHIDA. Rhizomes short- 

creeping; stipes closely approximate, pale green to straw- 
colored, often brownish, 30-50 cm. long, densely scaly at base, 
sparsely so above, the lower scales pale brown, membranous, 

lanceolate, 1-1.5 cm. long, 1.5-2.5(-3.5) mm. wide, gradually 
acuminate, filiform at tip, entire, the upper scales 3-10 mm. 
long, linear-lanceolate, broadly cordate; fronds vivid green, the 
blades thinly herbaceous, oblong-ovate, 40-60 cm. long, 20-30 
cm. wide, short-acuminate, 4-pinnatiparted to 4-pinnate, the 
rachis sparsely scaly; pinnae 12-15 pairs, approximate, ob- 
liquely spreading, short-petiolulate, the lowest with a broad 
posterior side; ultimate pinnules thinly herbaceous, oblong- 
ovate, 5-10 mm. long, 3-6 mm. wide, sometimes lobed or parted, 
acute to obtuse, acutely toothed, vivid green above, slightly 
paler and with hairlike short scales beneath, very sparsely so 
above; sori median in 2 series on the ultimate pinnules; in- 

dusia orbicular-reniform, often reddish when young, entire, 
1-1.5 mm. across——Woods in mountains; Hokkaido, Hon- 
shu, Shikoku, Kyushu; rather common. ‘Korea. 

10. Arachniodes maximowiczii (Bak.) Ohwi. Ru- 
mohra maximowiczit (Bak.) Ching; Nephrodium maxi- 
mowiczit Bak.; Dryopteris maximowiczii (Bak.) O. Kuntze; 
Lastrea maximowiczi (Bak.) Moore; Polystichopsis maxi- 
mowiczit (Bak.) Tagawa; Aspidium commutatum Fr. & Sav.; 
A. callopsis Fr. & Say.; N. callopsis (Fr. & Say.) Palib.; D. 

9. BOLBITIS Schott 

callopsis (Fr. & Sav.) C. Chr——Nantarsuipa. Rhizomes 
short-creeping, densely scaly; stipes 15-35 cm. long, pale green, 
usually chestnut-brown toward base and often on under side, 
lustrous; scales brown, thinly herbaceous to submembranous, 

ovate, (2-)4-8 mm. long, short-acuminate, entire, spreading; 
blades 5-angled, 15-25 cm. long and as wide, tripinnate to 
tripinnatiparted, glabrous, uniformly green, the rachis pale 
green, the scales scanty, about 2 mm. long; pinnae petiolulate, 
spreading, narrowly deltoid-ovate, 10-18 cm. long, short- 
attenuate, with a broader posterior side, the upper ones ab- 
ruptly smaller; ultimate pinnules oblong-ovate, 1—-2.5 cm. long, 
obtuse, oblique, short-petiolulate, acutely denticulate; sori 

sparse, few, at base of the teeth especially on anterior margin 
of the segments, orbicular-reniform, about 1 mm. across, en- 
tire, brown, incurved on margin——Woods; Hokkaido, Hon- 

shu (Kinki Distr. and eastw.) ——Korea. 
11. Arachniodes miqueliana (Maxim.) Ohwi. Aspid- 

ium miquelianum Maxim.; Dryopteris miqueliana (Maxim.) 
C. Chr.; Leptorumohra miqueliana (Maxim.) H. Ito; Poly- 
stichopsis miqueliana (Moore) Tagawa——Narat-sHiwa. Rhi- 
zomes elongate, long-creeping, fugacious; stipes 20-50 cm. 
long, straw-colored to brown, lustrous, dark brown near base, 

rather densely scaly; scales tardily deciduous, thinly mem- 
branous, pale brown, spreading, the larger ones lanceolate, 
entire, abruptly long-acuminate, 4-10 mm. long, the smaller 
ones narrowly ovate, 1-2 mm. long; blades deltoid, remotely 
5-angled, 3- or 4-pinnate, 20-50 cm. long, slightly narrower to 
nearly as broad as long, acuminate, cordate, hairy on both 
sides, the rachis pale green to yellow-brown, thinly pilose 
especially in the axils, the lowest pinnae narrowly deltoid- 
ovate, 15-35 cm. long, oblique, with a dilated base on posterior 
side, the petioles 15-3 cm. long; ultimate pinnules mem- 
branous, elliptic-ovate to oblong or ovate, sometimes lobed to 
parted, obtuse or sometimes acute to rounded, cuneate at base, 
oblique, sessile, vivid green above, slightly paler beneath; sori 
1-4 on each lobe or segment, orbicular-reniform, reddish in 
the center when young, 0.8-1 mm. across——Hokkaido, 
Honshu, Shikoku, Kyushu. Korea and China. 

HETsuKA-sHIDA ZOKU 

Terrestrial; rhizomes creeping, dictyostelic, scaly; stipes sparsely scaly; fronds dimorphic, usually pinnate, rarely simple or 
bipinnatifid, glabrous, the segments crenate to lobed or incised, with regular areoles along the costas and costules and regular 
or irregular areoles beyond, free veinlets usually present within the areoles; fertile fronds long-stipitate; sori uniformly covering 
underside, exindusiate, with paraphyses——About 85 species, in the Tropics, abundant in the Indo-Malayan region. 

1. Bolbitis subcordata (Copel.) Ching. Campium sub- 
cordatum Copel.; B. nakaii H1to; Leptochilus virens sensu 
auct. Japon., non C. Chr.; B. quoyana sensu auct. Japon., non 
Ching——Hetsuka-sHipa. Rhizomes short-creeping, 4-6 
mm. across; fronds dimorphic; stipes 30-50 cm. long in the 
sterile, slightly longer and more slender in the fertile, pale 
straw-colored; scales appressed, purple-brown, ovate to broadly 
lanceolate, 2-3 mm. long, most abundant toward base of stipe; 
sterile blades lanceolate, 40-80 cm. long, 15-30 cm. wide, pin- 
nate, the terminal pinna abruptly narrowed, lanceolate, pin- 
naticleft, caudately long-acuminate, sometimes proliferous at 

10. ELAPHOGLOSSUM Schott 

tip, the rachis while young with purple-brown dentate scales 
about 1 mm. long; lateral pinnae 8-12 pairs, thinly chartaceous, 
linear-oblong, 10-15 cm. long, 1.5-3 cm. wide, caudately long- 
acuminate, rounded-lobulate to crenate-toothed, the lobules 
usually with an awnlike mucro at base of the sinus, truncate to 
cuneate and very short-petiolulate at base; costa slender, often 
slightly rubescent; fertile pinnae 5-9 cm. long, 5-10 mm. wide, 
obtuse, very short-petiolulate, entire to undulate, entirely cov- 
ered with sporangia——Woods in hills and low mountains; 
Kyushu (s. distr.) ——Ryukyus, Formosa, s. China to Indo- 
china. 

Atsuita Zoku 

Epiphytic or terrestrial; rhizomes short-creeping, scaly, dictyostelic; stipes often tufted, articulate to phyllopedous or not 
jointed; fronds coriaceous, simple, entire, sometimes with a cartilaginous margin, scaly or glabrate, the veins usually im- 
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mersed, mostly forked, then straight and parallel, normally free; fertile fronds usually smaller and narrower than the sterile, 

often longer-stiped; sori entirely covering underneath surface; paraphyses absent——More than 400 species, in all warm 

regions, abundant in the Andes. 

1A. Scales on rhizomes and fertile stipes ovate, obtuse to acute; blades oblanceolate to lanceolate, obtuse, gradually acuminate at base; stipes 

of sterile fronds short, about half as long as the blade or shorter. 1.2... sees eee cece eee teeter eeneees 1. E. yoshinagae 

1B. Scales on rhizomes and fertile stipes lanceolate, acuminate; blades oblong-lanceolate or narrowly oblong, subacute to very obtuse, acute 

to abruptly acuminate at base; stipes of fertile fronds as long as to half as long as the blade. ...........-+++2+e+00 2. E. tosaense 

1. Elaphoglossum yoshinagae (Yatabe) Makino. 
Acrostichum  yoshinagae Yatabe——Arsuira. Fronds 
somewhat dimorphic, evergreen; stipes rather stout, promi- 
nently scaly, slightly flattened, narrowly winged above, 2-10 
cm. long in the sterile, to about 15 cm. long in the fertile; 
scales brown, membranous, ovate, 3-6 mm. long, obtuse to 

acute, sparsely ciliate; sterile blades thick-coriaceous, lanceo- 

late to oblanceolate, 10-30 cm. long, 2-4 cm. wide, obtuse at 
tip, gradually narrowed at base, decurrent on the wing of the 
stipe, glabrous above, with sparse deciduous scales beneath, 
entire, prominently white-cartilaginous on margin, the costa 
broad but not prominently raised on both sides; veins in- 
visible; fertile blades smaller, usually 3.5-17 cm. long, 1-2.5 

2. Elaphoglossum tosaense (Yatabe) Makino. Acrosti- 
chum tosaense Yatabe——Hirona-atsuita. Closely allied to 
the preceding; scales on rhizomes and stipes lanceolate to 
linear-lanceolate, 4-6 mm. long, about 1 mm. wide, brown, 
gradually attenuate, very sparsely long-ciliate; stipes 3-14 cm. 
long in the sterile blades or slightly longer in the fertile, 
sparsely scaly in upper part, rather densely so at base; sterile 
blades 5-15 cm. long, 2-4 cm. wide, prominently white-carti- 
lagineous on margin, obtuse or subacute, acute to short-acumi- 
nate at base, slightly decurrent on the stipe; fertile fronds 
usually shorter than the sterile but the stipe longer-———Rocks 
and trees; Honshu (Izu Isls. and s. Kinki Distr.), Shikoku, 
Kyushu (Yakushima) ; rare—Ryukyus. 

cm. wide——Rocks and tree trunks; Honshu (Izu Isls. and 
s. Kinki Distr.), Shikoku, Kyushu; rare——Ryukyus, For- 
mosa, China, and Indochina. 

11. DRYOPTERIS Adans. O-suipa Zoxu 

Terrestrial; rhizomes short or elongate, ascending to erect, sometimes creeping, scaly; scales entire or toothed; stipes elongate, 
usually scaly; blades bipinnatifid to decompound, catadromous, usually broad at base, naked or scaly on both sides; veins free, 
forked; sori mostly dorsal on veins, rounded; indusia orbicular-reniform, attached by the inner end of the sinus, very rarely 

absent——With about 150 species, cosmopolitan. 

1A. Pinnules provided with multicellular spinelike hairs on upper side. 
ZAS Indusium absent; ultimate pinnules\ entire or undulate. ..5...... 2. ccc cee cee cece ctw esta c ere cenereetceerceres 1. stkhokiana 

DE me ING uci presen esi funates pinnmes Centatesneteys syatelalsieyeleteteisisiersteicleedece eteistetereretercialere)olnie eleva) ele elars cteferelatererete in = 2. D. henderson 

1B. Pinnules without multicellular spinelike hairs on upper side. 
3A. Scales on blades beneath and on rachis not saccate, nearly absent in Nos. 17 to 19. 

4A. Scales on blades usually abundant, at least on rachis. 

5A. Scales on stipes and rachis ovate; blades herbaceous, (bi-) tripinnate. 
6A. Fronds few, ovate-oblong to deltoid, annual, deciduous; lowest pinnae largest; sori distant; indusium flat, not more than 

1 mm. across. 
7A. Fronds herbaceous, broadly ovate to ovate-oblong, usually longer than broad; lowest pinnae 14-7 as long as the blade; 

scales on stipe abundant, a few with a chestnut-colored band down the center. ........-..eeeeeeeeeee 3. D. austriaca 

7B. Blades membranous, deltoid, usually as wide as to slightly wider than long; lowest pinnae three-fourths to nearly as long as 
theitronuds scales onlstipeysparse;(CONCOLOLOLISs ii stutel=ifetelare stotetetstovofs iets! o ctepetal sic) efeleiar tel deistelale rine! elarel= 4. D. amurensis 

6B. Fronds many, crowded, broadly oblanceolate or broadly lanceolate, persistent over one winter, marcescent, smaller than Nos. 3 
and 4; lowermost pinnae smaller than the median; sori close; indusia convex, with incurved margin, 1.5-2 mm. across, 
DELCMMOVELADPIDE mrt ereteterecsetoreiertereierseserersicteieteteiniateleienedcderaletekekeisreisisteneke Peraetevats tar afecstule(alspeistere)-l-Valatriskote(e 5. D. fragrans 

5B. Scales on stipes and rachis linear to lanceolate; blades coriaceous to firmly herbaceous, pinnate to bipinnate. 

8A. Blades bipinnatiparted. 
9A. Blades oblong-lanceolate to oblanceolate, usually much narrowed at base; rachis densely scaly; pinnae sessile; lower seg- 

ments of lower pinnae broadly adnate, not contracted at base. 
10A. Sori submarginal; fronds to 65 cm. long; scales black or black-brown; veinlets simple. .............. 6. D. polylepis 
10B. Sori medial to subcostal; fronds 50-130 cm. long; scales brown; veinlets, at least some of them forked. 

11A. Blades 40-100 cm. long, narrowed at base; pinnae herbaceous, acuminate; indusium not split. .. 7. D. crassirhizoma 
11B. Blades 100-150 cm. long, scarcely narrowed at base; pinnae subcoriaceous, caudately long-acuminate; indusium 

breaking into 2 pieces when mature. . 2.2... s sews cece nc ee rer enssnersssececscsssce 8. D. wallichiana 
9B. Blades broadly lanceolate to oblong-ovate, not or scarcely narrowed at base; rachis usually sparsely scaly; pinnae very short- 

petiolulate to subsessile; lower segments of lower pinnae usually contracted at base. 
IZAsn Scalesablack-browtl <5’ wie, citivie nic, clereinie elola'erayels,oi<\cyeta/aial «fel npuva/clalalafe en oi q.alalaimin) Afuia)bislebe/a, ©] aleivin s¥einlelete 9. D. uniformis 

12B. Scales light brown to chestnut-brown. 
13A. Rhizomes erect; sori on upper %4—% of blade, the fertile area deciduous from the sterile portion in winter; fertile 

pinnules much smaller than the sterile pinnules. ......... 02. e eee ee eee e eee e teen eee eeeeneeees 10. D. lacera 

13B. Rhizomes short-creeping; sori on the upper %4—% of blade, the fertile area not deciduous from the sterile portion in 
winter; fertile pinnules scarcely smaller than the sterile pinnules. ..........-.00eeeeeeeeeeee 11. D. monticola 

8B. Blades simply pinnate. 
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14A. Pinnae more than 10 pairs. 
15A. Pinnae slightly dilated at base; fronds gradually narrowed at base; sori along the costa, usually in 2 series; indusium 

NAHAS) Soden, EERO Gbogevoddosnouuboaooe FTO OT es TI SC Ren GeO TIS cla oes oi da 12. D. tokyoensis 

15B. Pinnae not dilated at base; fronds slightly or not narrowed at base; sori between the costa and margin, in irregular 

series; indusium about 0.5 mm. across. 
16A. Sori nearer the margin than the costa; scales on stipes and rachis brown. ..................-..-- 13. D. dickinsiu 
16B. Sori nearer the costa than the margin; scales on stipes and rachis black-brown to purplish brown. ..... 14. D. atrata 

14B. Pinnae 2-7 pairs. 
WA. Pinnae 2—5 pairs, unlobed. ©.------...-.2-2-+-- SRR ee eee ree MERU ST aN La eco she kere oy A RES SETS Roe 15. D. sieboldit 

17B. Pinnae 5-7 pairs, pinnately parted in the lower portion, lobed in the upper portion; terminal pinnae pinnatiparted. 

4B. Scales on blades nearly absent. 
18A. 

16. D. toyamae 

Stipes densely scaly on lower half, the basal scales ovate, abruptly acuminate; axis of pinnae winged in upper portion. 
17. D. sabae 

18B. Stipes sparsely scaly throughout, the basal scales lanceolate, gradually acuminate; axis of pinnae more or less winged through- 

out. 

19A. Basal scales chartaceous, 6-10 mm. long; indusium strongly incurved on margin, at maturity more or less 2- or 3-lobed. 
18. D. hayatae 

19B. Basal scales membranous, 10-15 mm. long; indusium slightly incurved on margin, not breaking apart at maturity. 
19. D. sparsa 

3B. Scales on blades beneath and on upper portion of stipes prominently dilated or saccate, nearly absent in Nos. 30 and 31. 

ZOAMBlacesysimplyapimmateyye ces aect erLie ele revere ete oekaki (e evehelitokedevetitcle toute Vetonstepekc tor spalalesfeneneee Teneo iors bate yatener 20. D. decipiens 

20B. Blades bi- to tri (-4)-pinnate. 
21A. Lowermost posterior pinnules of lowest pinnae not larger than the adjacent ones. 

22A. Scales of stipes and rachis linear- to lanceolate-deltoid, prominently toothed, brown. ...............-- 21. D. championu 
228. Scales of stipes and rachis scattered, linear to linear-lanceolate, entire or rarely obsoletely toothed, brown to black-brown. 

23A. Pinnules entire or crenately mucronate-toothed, broadly lanceolate, elliptic to oblong, acute to obtuse or truncate at apex. 
22. D. fusctpes 

23B. Pinnules coarsely toothed to pinnatiparted, lanceolate, linear-lanceolate, or oblong. 
24A. Blades deltoid to deltoid-ovate; pinnae and pinnules horizontally spreading; pinnules deltoid-ovate to narrowly oblong, 

at least the lower ones pinnatiparted. ........ SREP SPS ARSENE cas tevsse de Siege kate tecesbare ey eheneee teyetcnerere 23. D. industata 

24B. Blades oblong to ovate-oblong; pinnae and pinnules oblique to nearly horizontally spreading; pinnules linear-lanceolate, 

oblong, or oblong-ovate. 

25A. Pinnae sessile or nearly so. ................ 
25B. Pinnae distinctly petiolulate ............... 

 Voslares esis rove lc Haves ohay cee teyelie = tale tahey oxeyreve isleneeay years ed aneeee 24. D. erythrosora 
lah SR RUA SS A Ut renee ve ee cee ays tee MOR Me tema eatr aces 25. D. hondoensis 

21B. Lowermost posterior pinnules of lowest pinnae larger than the adjacent ones. 

26A. Indusium present. 
27A. Blades ovate to oblong-ovate, much longer than wide; lowest pinnae mostly less than half as long as the entire blade; 

scales on stipes and rachis linear to linear-lanceolate. 

28A. Scales on rachis and stipes appressed to ascending. 
29A. Scales on stipes and rachis ascending, mostly black-brown at base, rarely brown and concolorous. ...... 26. D. varia 

29B. Scales on stipes and rachis appressed, nearly uniformly black, concolorous. ...........--.....-- 27. D. sordidipes 
2 SBeescalesionirachissandystipessspread ingaa arin eh ellieenieiceeisteicii-ieisci-ieiatieeliiceie eee 28. D. saxtifraga 

27B. Blades 5-angled, or deltoid with an angle at base on each side, nearly as wide as long; lowest pinnae mostly more than 
half as long as the entire blade, rarely less, if so, then the scales on stipes broadly lanceolate. 

30A. Scales on rachis and on underside of secondary axis rather dense, subulate-linear, black-brown, saccate at base; lowest 
pinnae subsessile to very short-petiolate; pinnules with incurved short awn-tipped teeth. ........ 29. D. formosana 

30B. 
ascending acute teeth or mucronate-toothed. 

Scales on rachis and secondary axis very scanty or nearly absent; lowest pinnae distinctly petiolulate; pinnules with 

31A. Scales thinly scattered beneath on costules of pinnules, stipes, and rachis; pinnae thinly herbaceous, the lowest with 

petiolulesml—Zoucmy long were cee oer ioccaencisenrciie citer enonret ec 30. D. chinensis 
31B. Plant glabrate; pinnae thickly herbaceous, the lowest with petiolules 2—5 cm. long. ............ 31. D. gymnophylla 

26B melndusiumiya bsent-yeseei ere cierto ioleisiotor icteric tic Ghoeeicieis ree Olerr cis CIC ecr eee eer narra 32. D. gymnosora 

1. Dryopteris sikokiana (Makino) C. Chr.  Ctenitis 
stkokiana (Makino) H. Ito; Nephrodium sikokianum Ma- 
kino—Honoxawa-sHipa. Rhizomes short-creeping; stipes 
20-50 cm. long, brownish, densely scaly; scales on lower half 
of the stipes broadly lanceolate to narrowly ovate, 7-10 mm. 
long, entire, dark chestnut-brown, lustrous, spreading to 
slightly deflexed, those on upper half of stipe and those of the 
rachis linear to linear-lanceolate, 3-8 mm. long; blades ovate, 

40-75 cm. long, acuminate, 3-pinnatiparted; pinnae 3-10 pairs, 
narrowly oblong-ovate to broadly lanceolate, equilateral, ob- 
liquely spreading, caudate-acuminate, short-petiolulate; pin- 
nules narrowly oblong, obtuse in the smaller ones, narrowly 
ovate-oblong, 2-6 cm. long, 1-2.5 cm. wide, short-acuminate in 
larger ones, pinnatilobed, sometimes slightly whitish beneath, 

nearly glabrous on both sides, sometimes with a few scattered 
fleshy hairs on upper side, the costules above with an elevated 
ridge on each side, the lowest pinnule largest, sometimes bipin- 
natiparted; ultimate pinnules oblong to oblong-lanceolate, 5-20 
mm. long, 2-7 mm. wide, obtuse, crenate; sori nearer the costa 

(or to the veins) of the pinnules; indusia obsolete or absent. 
—Honshu (Izu, Echizen, and Kii Prov.), Shikoku, Kyushu. 

2. Dryopteris hendersonii (Bedd.) C. Chr.  Ctenitis 
hendersonii (Bedd.) H. Ito; Lastrea hendersonti Bedd.; Neph- 
rodium spectabile C. B. Clarke; L. spectabilis (C. B. Clarke) 
Bedd.; D. leptorhachia Hayata——Horat-HIME-waraBl. Rhi- 
zomes short-creeping; stipes 40-60(-100) cm. long, deep 
brown, 3-6 mm. across, scaly; scales spreading to reflexed, 
brown, lanceolate to linear-lanceolate, 5-15 mm. long, entire; 
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scales on rachis 5-6 mm. long, narrowly linear-lanceolate, long- 
acuminate, spreading, rather dense; blades chartaceous-herba- 
ceous, ovate, 40-50(-80) cm. long, 30-40 cm. wide, 3-pin- 
natiparted; pinnae 5-8 pairs, linear-oblong, 6-10 cm. wide, 
long-acuminate, the petiolules 5-10 mm. long, the lowest pin- 
nae largest, nearly deltoid, the petiolules 2—3 cm. long; pinnules 
linear-oblong, obtuse to acute, cuneate at base, pinnatiparted, 

lowest posterior pinnules largest, 8-10 cm. long, the costas be- 
neath with narrow, linear-lanceolate scales; ultimate pinnules 
obliquely spreading, oblong-linear, rounded to subtruncate at 
apex, serrulate; sori in 1-3 pairs near base of the segments; 
indusia erose——Kyushu (Yakushima); rare-——Formosa 
and n. India. 

8. Dryopteris austriaca (Jacq.) Woynar. Polypodium 
austriacum Jacq.; P. dilatatum Hofim.: Polystichum dilatatum 
(Hoffm.) Schumach.; Aspidium dilatatum (Hoffm.) Smith; 
D. dilatata (Hoffm.) A. Gray; A. spinulosum Sw.; D. stranen- 
sis Nakai; A. spinulosum var. dilatatum (Hoffm.) Hook.; D. 
spinulosa (Sw.) Watt; D. spinulosa var. dilatata (Hoffm.) Un- 
derw.; A. spinulosum var. deltoideum Milde and var. oblon- 
gum Milde; D. dilatata var. deltoidea (Milde) Takeda and var. 
oblonga (Milde) Takeda——Surrane-warasi. Rhizomes 
short-creeping, densely scaly; fronds few, deciduous; stipes 
20-40 cm. long, pale green to straw-colored, densely scaly 
toward base; scales membranous, ovate to broadly lanceolate, 
8-15 mm. long, acuminate, cordate, brown, with a broad 
lustrous chestnutbrown band in the center of those im- 
mediately above the base of stipe; blades herbaceous, broadly 

ovate to oblong-ovate, 30-60 cm. long, 25-35 cm. wide, short- 
acuminate, 3-pinnatiparted or sometimes nearly 3-pinnate, the 

rachis especially in axils above with linear to broadly linear 
membranous scales; pinnae 6-11 pairs, spreading, acuminate, 
short-petiolulate, subdeltoid, the posterior side much broader 
than the anterior; pinnules oblong-ovate to broadly lanceolate, 
1.5-4 cm. long, 8-20 mm. wide, acute to obtuse, pinnatiparted, 
toothed, the lowest pinnule of the lowest pinnae largest, often 
again pinnate, 8-13 cm. long, acuminate; sori on upper half 
of the lower veinlets; indusia orbicular-reniform, entire, about 
1 mm. across——Coniferous woods in mountains; Hokkaido, 
Honshu (n. and centr. distr.), Shikoku (high mts.), Kyushu 
(high mts.) ——Korea, Manchuria to the Himalayas, Sakhalin, 
Kuriles, Kamchatka, Siberia to Europe, and N. America. 

4, Dryopteris amurensis Christ. <Aspidium spinulosum 
subsp. genuinum var. amurense Milde——OKuyaMa-sHIDA. 
Rhizomes short-creeping; stipes 20-50 cm. long, straw-colored, 
often dark brown toward base, thinly scaly on lower half; 
scales on stipes and rhizomes pale brown, concolorous, thinly 
membranous, ovate to broadly so, 3-7 mm. long, acute to 
abruptly acuminate; blades membranous, deltoid, more or less 
5-angled, 15-20 cm. long, 15-22 cm. wide, 3-pinnate or -pin- 
natiparted, the rachis and secondary axes thinly scaly; pinnae 
5-8 pairs, narrowly deltoid, acuminate, distinctly petiolulate, 
much broader on the posterior than on the anterior side; 

pinnules oblong-ovate to narrowly oblong, 7-20 mm. long, 
4-10 mm. wide, pinnatiparted, obtuse or acute, softly awn- 

toothed, glabrous above, with small ovate scales on veins be- 
neath; sori on upper half of lower veinlets; indusia subreni- 
form, entire, about 0.8 mm. across——Coniferous woods; 

Hokkaido, Honshu (n. distr. and n. Kanto Distr.); rare —— 
Sakhalin and Amur. 

5. Dryopteris fragrans (L.) Schott. Polypodium fra- 
grans L.; Aspidium fragrans (L.) Sw.; Nephrodium fragrans 

(L.) J. Rich.; D. fragrans var. remotiuscula Komar. and var. 
lepidota Komar.—NiorsHpa. Rhizomes short, densely 
covered with brownish marcescent fronds; fronds small, uni- 

formly capitate-glandular; stipes crowded, many, short, 2-8 

cm. long, spreading to ascending, straw-colored, brownish to- 
ward base; scales membranous, brown, rather many, ovate to 

broadly so, 3-7 mm. long, short-acuminate, minutely toothed; 
blades broadly lanceolate to broadly oblanceolate, 8-20 cm. 
long, 2.5-4 cm. wide, gradually acute to acuminate at both 
ends, 2- or 3-pinnatiparted, nearly scaleless above, with lanceo- 
late scales on costas beneath; pinnae firmly herbaceous, hori- 
zontally spreading, lanceolate, 4-8 mm. wide, obtuse, sessile; 
pinnules elliptic to oblong, 15-2 mm. wide, crenately or 
obtusely toothed; indusia large, brown, lustrous, persistent, 
very close and overlapping, orbicular-reniform, 1-1.5 mm. 
across, convex, the margins incurved—Rocks in mountains; 

Hokkaido, Honshu (centr. and n. distr.); rare-——Sakhalin, 
Kuriles, Kamchatka, Korea, Manchuria, Siberia to Europe, and 

N. America. 
6. Dryopteris polylepis (Fr. & Sav.) C. Chr. Aspidium 

polylepis Fr. & Sav.; Nephrodium polylepis (Fr. & Sav.) Bak.; 
N. filix-mas var. polylepis (Fr. & Sav.) Makino——MryaMa- 
KUMA-WaARABI, MIyAMA-INODE. Rhizomes stout, short; fronds 

deciduous; stipes short, rather stout, 15-20 cm. long, tufted, 
sulcate above, densely scaly; scales on stipes of 3 forms, the 
largest spreading, black-brown or black, lustrous, thinly 
chartaceous, ovate to lanceolate, 5-10 mm. long, acuminate, 
finely ciliate, the smallest 1-3 mm. long, finely laciniate, the 
basal scales and those on rhizomes membranous, dense, lanceo- 
late, 1-2 cm. long, gradually acuminate, entire; blades 
oblanceolate, 40-65 cm. long, 15-20 cm. wide, short-acuminate, 
gradually narrowed at base, bipinnatiparted, the scales of rachis 
broadly lanceolate, black-brown, ciliate; pinnae many, hori- 
zontally spreading or the lower (smaller) ones slightly de- 
flexed, linear lanceolate, 1-2 cm. wide, acuminate, sessile, gla- 

brous above, with appressed long-ciliate small scales on costas 
and costules beneath; pinnules many, subfalcate, linear-oblong 
to lanceolate, 1.5-3 mm. wide, obtuse, crenate; sori on upper 
1/3 of frond, subterminal on the veinlets, submarginal; indusia 

orbicular-reniform, about 0.5 mm. across, entire——Woods in 
mountains; Honshu, Shikoku, Kyushu. 

7. Dryopteris crassirhizoma Nakai. <Aspidium filix- 
mas sensu auct. Japon., non Schott; D. filix-mas var. setosa 
Christ; D. crassirhizoma var. setosa (Christ) Miyabe & Kudo; 

D. setosa (Christ) Kudé——O-suiwa. Rhizomes short, 
stout; fronds deciduous; stipes stout, membranous, crowded, 

densely scaly, 10-25 cm. long, straw-colored; scales on stipes, 
rhizomes, and rachis narrowly lanceolate to linear, the lower 
10-30(-45) mm. long, those of the rachis 5-15 mm. long, 
gradually narrowed at the tip, spreading to deflexed, rather 
unequal, brown, lustrous; blades oblanceolate to broadly so, 
40-100 cm. long, 15-25 cm. wide, short-acuminate, narrowed at 
base, bipinnatiparted, with hairlike scales; pinnae many, her- 

baceous, spreading, linear-lanceolate, 15-30 mm. wide, acumi- 

nate, sessile, the costas beneath with small appressed ciliate 
brownish scales; pinnules narrowly oblong, 2.5-5 mm. wide, 
rounded to very obtuse, crenate; sori on upper half of blade 
between the costule and margin, disposed in 2 series on lower 
half of the pinnules on lower half of the forked veinlets; in- 
dusia orbicular-reniform, about 1.2 mm. across. ‘Wooded 

slopes; Hokkaido, Honshu, Shikoku; locally common—— 
Sakhalin, s. Kuriles, Korea, and Manchuria. 
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8. Dryopteris wallichiana (Spreng.) Hylander  As- 
pidium wallichianum Spreng.; D. paleacea sensu auct. 
Japon., non C. Chr.; D. doiana Tagawa; D. cyrtolepis var. 
doiana (Tagawa) H. Its——O-yacuruma-suipa. | Rhizomes 
erect, stout, to 20 cm. long; fronds large; stipes 30-40 cm. long, 

about 1.5 cm. across near base, brown, densely scaly; scales 
chartaceous, lanceolate to linear, 1-2 cm. long, 1-3 mm. wide, 
gradually long-attenuate, entire or sparsely and minutely 
toothed, lustrous, dark brown with darker striations; blades 
lanceolate, 1-2 m. long, 30-40 cm. wide, acuminate, gradually 
narrowed at base, bipinnatiparted; rachis straw-colored, with 

dense, linear scales; pinnae subcoriaceous, linear-lanceolate, 2-3 

cm. wide, caudately long-acuminate, sessile, horizontally 
spreading, the costa with filiform scales above, with linear to 
broadly linear scales beneath; pinnules narrowly oblong, 6-8 
mm. wide, rounded to subtruncate at apex, cartilaginous- 
toothed; sori median, or slightly nearer the costules than the 
margin of the segments; indusia orbicular-reniform, about 1 
mm. across, entire, glabrous——Kyushu (Sakurajima); rare. 

Formosa and China to the Himalayas. 

9. Dryopteris uniformis (Makino) Makino. Nephrod- 
tum lacerum var. uniforme Makino; D. lacera var. subtripartita 

Miyabe & Kudo; D. dentipalea Nakai ——O-KuMA-waRaBI. 
Rhizomes stout, short, erect; fronds evergreen; stipes 15-30 

cm. long, stout, densely scaly; scales black-brown, linear to 
lanceolate, 1-2 cm. long, spinulose on margin or nearly entire, 
lustrous, spreading to deflexed, unequal, the larger ones some- 
times paler on upper half, the basal ones often brown and 
entire; blades herbaceous, broadly lanceolate to oblong-ovate, 
40-60 cm. long, 15-22 cm. wide, acuminate, not or scarcely 
narrowed at the truncate base, bipinnatiparted to somewhat 
bipinnate, the scales on rachis linear to linear-lanceolate, 

spreading to deflexed, spinulose; pinnae rather numerous, 
spreading, lanceolate, the sterile broadly so, 2-3.5 cm. wide, 
often linear-lanceolate, the fertile about 1 cm. wide, with 
small appressed scales beneath especially on costas, glabrous 
above; pinnules oblong to broadly oblong-lanceolate, 4-7 
mm. wide, rounded to obtuse, the lowest pinnule of the lower 
pinnae often much contracted and subsessile at base, the 
veinlets forked or simple; sori covering %4-% of blade; indusia 
orbicular-reniform, entire, 0.7-1 mm. across——Woods in 
mountains; Hokkaido (Okushiri Isl.), Honshu, Shikoku, Kyu- 
shu.—-s. Korea and China. 
Dryopteris < kominatoensis Tagawa. TANI-HEGO-MoDoKI. 

An alleged hybrid of D. tokyoensis and D. uniformis. Differs 
from D. uniformis in the brown, thinner scales with entire 
paler thinly membranous margins.——Honshu (centr. and n. 
distr.). 

10. Dryopteris lacera (Thunb.) O. Kuntze. Polypod- 
tum lacerum Thunb.; Aspidium lacerum (Thunb.) Sw.; 
Nephrodium lacerum (Thunb.) Bak.; A. filix-mas var. lacerum 
(Thunb.) Christ——Kuma-warasi. Rhizomes stout, short, 
erect; fronds evergreen; stipes short, tufted, 7-25 cm. long, 
pale brown, prominently scaly; scales rusty- to dark-brown, 
membranous, spreading, lustrous, linear-lanceolate to narrowly 
ovate, subentire, the basal scales broadly ovate, 6-15 mm. long, 
dense; blades thickly herbaceous to subcoriaceous, oblong to 

narrowly so, 30-60 cm. long, 15-25 cm. wide, short-acuminate, 

bipinnatiparted to somewhat bipinnate, the rachis with linear 
to lanceolate scales; sterile pinnae pinnate at base, pinnati- 
parted at tip, oblong-lanceolate, 3-5 cm. wide, acuminate, short- 
petiolulate, oblique, whitish beneath, nearly glabrous on both 
sides; sterile pinnules broadly lanceolate, 2-3 cm. long, 5-8 

mm. wide, acute to subacuminate, more or less falcate, cre- 
nately toothed, mucro of the teeth incurved; fertile pinnules 
much smaller than the sterile pinnules; sori on the upper 
1/4-1/3 of the frond, the fertile area deciduous apart from the 
sterile portion in winter; indusia orbicular-reniform, about 1.2 
mm. across, entire. Honshu, Shikoku, Kyushu. Korea 
and Manchuria. 

11. Dryopteris monticola (Makino) C. Chr. Nephrod- 
ium monticola Makino; Aspidium monticola (Makino) Christ; 
A. filix-mas var. deorsolobatum Christ; N. erythrosorum var. 

manshuricum Komar.; D. submonticola Nakai MryaMa- 

BENLSHIDA. | Rhizomes stout, short-creeping; fronds decidu- 
ous; stipes 20-50 cm. long, straw-colored, lustrous, densely 
scaly toward base; scales broadly linear to narrowly oblong, 1-2 
cm. long, deep brown, spreading, lustrous, entire; blades ob- 
long-ovate to oblong, 40-80 cm. long, 20-30 cm. wide, bipin- 
natiparted to bipinnatisected, abruptly short-acuminate, pale 
green and somewhat whitish beneath, the rachis with linear, 
thinly membranous, pale brown scales; pinnae 12-20 pairs, her- 
baceous, linear-lanceolate, 2-4 cm. wide, acuminate, very short- 
petiolulate, glabrous on both sides or the costas beneath with 
linear to lanceolate-deltoid, pale brown scales; pinnules oblong- 
lanceolate, 1-2 cm. long, 4-6 mm. wide, acute to obtuse, adnate 
at base, the lowermost ones contracted and sessile, coarsely cre- 
nate, softly awn-tipped; sori in 2 series on the upper 1/2-2/3 
of frond, slightly nearer the costules than the margin; indusia 
orbicular-reniform, 1—1.2 mm. across. ‘Woods in mountains; 
Hokkaido, Honshu (Kinki Distr. and eastw.), Shikoku. 
Korea and s. Manchuria. 

12. Dryopteris tokyoensis (Makino) C. Chr. Nephrod- 
ium tokyoense Makino; Aspidium transitorium Christ 
TANI-HEGO. Rhizomes short, erect; fronds deciduous; stipes 
crowded, stout, pale straw-colored, 15-30 cm. long, densely 
scaly near base; scales membranous, lanceolate to elliptic, 1-1.5 
cm. long, abruptly acuminate, lustrous, pale brown, often 
slightly darker toward base, entire, deciduous; blades oblancec- 
late, 70-90 cm. long, 17-25 cm. wide, gradually narrowed at 
both ends, the rachis with small, thin, linear to lanceolate 
scales; pinnae 30-40 pairs, pinnately lobed, spreading, slightly 
dilated at base, the median broadly linear to linear-lanceolate, 
1.5-2(—2.5) cm. wide, acuminate, rounded-cordate, very short- 
petiolulate, slightly paler beneath, glabratee on both sides; pin- 
nules elliptic, 3-7 mm. long, 4-6 mm. wide, to 12 mm. long 
and 10 mm. wide in the lowermost, rounded at apex, acutely 
toothed at tip, the lower pinnae much-reduced, pinnately lobed, 
deltoid-ovate, obtuse, 2-7 cm. long, 15-40 mm. wide; sori 
usually in 2 series, remote to rather close, nearer the costas 

than the margin; indusia orbicular-reniform, 1.2-1.5 mm. 
across, entire ——Woods; Hokkaido, Honshu, Shikoku, Kyu- 

shu.—Korea. 
13. Dryopteris dickinsii (Fr. & Sav.) C. Chr. Aspid- 

ium dickinsii Fr. & Sav.; Nephrodium dickinsii (Fr. & Sav.) 
Bak.; D. okushirensis Miyabe & Kudo; D. hirtipes var. japon- 
ica Nakai ——O-xuyaku-sHipa. Rhizomes ascending to erect; 
stipes 10-25 cm. long, rather slender, straw-colored, moderately 
scaly; scales membranous, linear to narrowly oblong, 4-10 mm. 
long, abruptly acuminate, obsoletely toothed, sometimes with a 

dark brown band in the center; blades thick-chartaceous, lance- 

olate or oblanceolate, 40-70 cm. long, 12-20 cm. wide, acumi- 
nate, slightly narrowed at base, the rachis with narrow, spread- 
ing, ciliate scales; pinnae 20-30 pairs, the median linear-lanceo- 
late to broadly linear, 1-2 cm. wide, acuminate, truncate or very 
broadly cuneate at base, horizontally spreading, sessile or very 
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short-petiolulate, toothed and lobulate, with linear to filiform 
scales on costas (and costules) beneath, base of veins on upper 
side with a fleshy short spinelike hair; veins single in each 
lobule, subpinnate, the veinlets simple; lowest pinnae slightly 
deflexed, deltoid-lanceolate, 3-5 cm. long, 1-1.5 cm. wide, acute; 

sori on both sides nearer the margin than to the costa; indusia 

orbicular-reniform, about 0.5 mm. across, entire——Honshu, 

Shikoku, Kyushu.=—China. 
Dryopteris tasiroi Tagawa. Tsukusni-d-Kuyaxu. Said 

to differ from the preceding in the smaller fronds, oblong- 
lanceolate pinnae with parallel sides on the lower two-thirds, 
and very short sometimes double, incumbent, long-acuminate 

teeth, with 2 or 3 pairs of veinlets closer together, and smaller 
intramarginal sori disposed in 2 irregular series on the pinnae. 
Poorly understood—K yushu. 

14. Dryopteris atrata (Wall.) Ching. Aspidium atra- 
tum Wall. ex Kunze; Dryopteris cycadina (Fr. & Sav.) C. 
Chr.; Aspidium cycadinum Fr. & Say.; D. hirtipes sensu auct. 
Japon., non O. Kuntze——Iwa-HEco. Rhizomes stout, short; 

fronds evergreen; stipes crowded, 20-45 cm. long, pale brown, 
prominently scaly; scales spreading, chartaceous, black-brown 
to purplish brown, lustrous, linear-lanceolate, the largest some- 
times lanceolate, 7-20 mm. long, with a long filiform tip, 
spinulose-ciliate, the basal scales ascending, brown, subentire; 
blades chartaceous, oblanceolate to oblong-oblanceolate, 40-60 
cm. long, 15-25 cm. wide, abruptly contracted and long-acumi- 
nate, slightly narrowed at base, the rachis with smaller, broadly 
linear, sparsely ciliate scales; pinnae 20-30 pairs, horizontally 
spreading, broadly linear, 1-2 cm. wide, long-acuminate, 
truncate to subcordate at base, sessile or very short-petiolulate, 

sparsely scaly beneath, more densely so on the costas, nearly 
glabrous above, coarsely toothed, with a broad mucro on 
anterior margin near tip; veins single to a tooth, subpinnate, 
the veinlets simple; lowest pinna sometimes smaller than the 
others, deltoid-lanceolate, 5-13 cm. long, slightly deflexed; sori 
nearer the costa than the margin; indusia orbicular-reniform, 
about 0.5 mm. across, nearly entire——Honshu (s. Kanto 
through Tokaido to Kinki Distr. and westw.), Shikoku, Kyu- 
shu.—Quelpaert Isl., Formosa, China to n. India. 

15. Dryopteris sieboldii (Moore) C. Chr. Pycnopteris 
sieboldii Moore; Aspidium sieboldii Van Houtte: Lastrea ste- 
boldii (Moore) Moore; Nephrodium sieboldii (Moore) Hook. 
—O-matsupz. Rhizomes stout, short-creeping; stipes straw- 
colored or pale brown, rather stout, 30-60 cm. long; scales 
deciduous, dark-brown, linear, 5-12 mm. long, tapering to a 
long filiform tip, sparsely spinulose-ciliate, the basal scales 
membranous, many, dense, brown, linear-lanceolate, 15-20 

mm. long, subentire; blades broadly ovate, 20-50 cm. long, 
20-35 cm. wide, simply pinnate, the rachis straw-colored, 
glabrate, rather stout, 5-20 cm. long; pinnae 2-5 pairs, coria- 
ceous-chartaceous, unlobed, linear-lanceolate to oblong-lanceo- 

late, oblique, abruptly or gradually acuminate, usually rounded 
at base, with short, linear, hairlike scales beneath, glabrous 
above, very short-petiolulate or sessile and the upper ones often 
narrowly adnate at base, the costa raised beneath; fertile 
pinnae 10-25 cm. long, 15-35 mm. wide, subentire or crenate, 
the sterile broader, 10-30 cm. long, 3-7 cm. wide, crenate to 
mucronate-toothed; sori mostly toward the margin; indusia 
orbicular-reniform, entire, about 1.5 mm. across———Woods; 

Honshu (s. Kanté to Tokaido and Chigoku Distr.), Shikoku, 
Kyushu. Formosa. 

16. Dryopteris toyamae Tagawa. D2. steboldii var. 
toyamae (Tagawa) Kurata—NacasaKI-sHIDA-MopoKI. Very 

closely allied to the preceding; rhizomes stout, ascending; 
stipes straw-colored, 20-30 cm. long, densely scaly toward the 
base; basal scales brown, membranous, lustrous, lanceolate 

to linear-lanceolate, 1-1.5 cm. long, long-acuminate, entire, 
those on the upper part of stipes and lower part of rachis very 
sparse, dark-brown, linear, 3-7 mm. long, sparsely spinulose- 
ciliate; fertile blades broadly ovate, 30-40 cm. long, 25-40 
cm. wide, the rachis 20-25 cm. long; pinnae 5-7 pairs, linear- 
lanceolate, 2-3 cm. wide, gradually acuminate, the lower ones 

pinnately parted, the upper lobed, mucronate-toothed, the lobes 
oblique, ovate-deltoid to oblong, abruptly acute to obtuse, the 
basal pinnae often smaller and cut nearly to the base; veins 
subpinnate, single to a lobe, the veinlets elongate, simple; 
terminal pinna pinnatiparted; sori scattered, sometimes more 
so toward margin; indusia orbicular-reniform, entire, about 
1.5 mm. across——Honshu (reported from Mount Kiyosumi 
in Awa Prov.), Kyushu (Hizen and Higo Prov.); rare. 
Formosa. 

17. Dryopteris sabae (Fr. & Sav.) C. Chr. Aspidium 
sabae Fr. & Sav.; Nephrodium sabae (Fr. & Say.) Hand.- 
Mazz.; A. filix-mas var. sabae (Fr. & Say.) Christ——MryaMa- 
1TacHi-sHipa. Rhizomes short, erect; stipes many, tufted, 
15-30 cm. long, deep-brown, lustrous on lower half, promi- 
nently scaly especially toward base; scales brown, narrowly to 
broadly ovate, 5-10 mm. long, abruptly acuminate, lustrous, 
spreading, entire; blades ovate, 20-40 cm. long, 15-25 cm. 
wide, abruptly acuminate, bipinnate, in the lower part often 
tripinnate, the rachis straw-colored, sparsely scaly while young; 
pinnae 5-7 pairs, narrowly oblong-ovate, the median equi- 
lateral, the lowest deltoid-ovate, oblique, acuminate, short- 

petiolulate; pinnules thick-chartaceous, deltoid-oblong to -lance- 
olate, 1.5-4 cm. long, 8-25 mm. wide, obtuse to acute, acute- 

or mucronate-toothed, glabrous on both sides, pinnately parted 
to lobed, the lowest posterior pinnule of the lowest pinnae 
largest, acuminate, 4-8 cm. long; sori on upper half of the 
blade, mostly nearly median, in 2 series on the ultimate pin- 
nule; indusia orbicular-reniform, 1-1.2 mm. wide, entire, 

slightly incurved and thinner on margin———Hokkaido, Hon- 
shu, Shikoku, Kyushu. 

18. Dryopteris hayatae Tagawa. D. subexaltata sensu 
auct. Japon., non C. Chr.— INu-TaMa-sHIDA. Rhizomes 
short; stipes tufted, slender, lustrous, 10-30 cm. long, chestnut- 

brown, sparsely scaly toward base, nearly naked in upper part; 
scales linear-lanceolate, gradually acuminate, brown, often with 
few dark striations, spreading, 2-3 mm. long, the basal ones 
chartaceous, 6-10 mm. long; blades narrowly ovate, 15-30 
cm. long, 8-15 cm. wide, acuminate to caudate with an obtuse 
to acute tip, bipinnate; pinnae 5-8 pairs, petiolulate, oblong- 
ovate, rarely linear-oblong, 2-4 cm. long, often caudate at the 
tip, the lowest pinnae ovate-deltoid, to 5 cm. wide, oblique; 
pinnules chartaceous, narrowly oblong to deltoid-lanceolate, 
1-2 cm. long, 5-10 mm. wide, rounded to obtuse, cuneate at 
base, acute- to mucronate-toothed, often lobulate or parted, the 

lowest pinnule of the basal pinnae largest, usually deltoid-ovate, 
about 5 cm. long, 2 cm. wide; sori median in 2 series on the 
ultimate pinnules; indusia subreniform, entire, strongly in- 
curved on margin, 2- or 3-lobed at maturity, about 1 mm. 
across. Honshu (Hachijo Isl.), Kyushu (Osumi Prov. incl. 
Yakushima)—Ryukyus and Formosa. 

19. Dryopteris sparsa (Hamilt. ex D. Don) O. Kuntze. 
Nephrodium sparsum Hamilt. ex D. Don; Aspidium sparsum 
(Hamilt.) Spreng.; Lastrea sparsa (Hamilt.) Moore; N. viri- 
descens Bak.; D. viridescens (Bak.) O. Kuntze——Nacasa-No- 
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ITACHI-sHIDA. Rhizomes short; stipes 20-60 cm. long, 
brown, sparsely scaly throughout while young, rather densely 
so at base; scales pale brown, deciduous, spreading, broadly 
lanceolate, 3-10 mm. long, acuminate, entire; basal scales 

membranous, linear-lanceolate, 10-15 mm. long; blades nar- 
rowly ovate or oblong-ovate, 30-50 cm. long, 15-25 cm. wide, 
bipinnate, or the larger often tripinnate at base, acuminate, the 
rachis straw-colored, usually suffused red-purple, often pale 
brown on lower half beneath, smooth, lustrous; pinnae 7-10 

pairs, deltoid-ovate to -lanceolate, obliquely spreading, short- 
caudate at apex, petiolulate, the lowest pinnae oblique; pin- 

nules broadly lanceolate to broadly oblong-ovate, 1-3 cm. long, 
4-20 mm. wide, obtuse to acute, mucronate-toothed, nearly gla- 
brous on both sides, usually pinnately parted to lobed, the low- 
est pinnule of the basal pinnae largest, 5-12 cm. long, often 
pinnate; divisions of the pinnules narrowly oblong, 2.5-5 mm. 
wide, obtuse; sori in 2 distinct or in more or less irregular 
series, median on the ultimate pinnules; indusia orbicular-reni- 
form, about 1 mm. across, entire, slightly incurved on margin. 

Honshu (s. Kanto through Tokaido to Kinki Distr.), Shi- 
koku, Kyushu.—Ryukyus, Formosa, China to Malaysia, and 
India. 

20. Dryopteris decipiens (Hook.) O. Kuntze. Aspid- 
ium decipiens (Hook.) Luerss.; Nephrodium decipiens Hook. 
——NAcHL-KUJAKU, IwaA-URABOSHI. Rhizomes ascending to 
short-creeping, densely covered with the basal part of old 
stipes; fronds evergreen; stipes 10-30 cm. long; basal scales 
rather dense, black-brown, broadly linear to linear-lanceo- 
late, 8-10 mm. long, the upper ones 5-8 mm. long, entire; 
blades broadly lanceolate, 25-40 cm. long, 8-18 cm. wide, 
acuminate, simply pinnate; rachis slender, the scales linear, 
black-brown, spreading, saccate at base; pinnae deltoid-lanceo- 
late, acuminate, crenate, somewhat falcate, glabrous above, 

with short hairlike scales beneath, short-petiolulate, pinnately 
lobed to lobulate, the costas with small saccate scales beneath; 

veins pinnate, oblique, the veinlets simple or forked; sori in 2 
series, nearer the costa than the margin; indusia orbicular- 

reniform, 1-1.2 mm. across, brown, entire. Honshu (To- 

kaido to s. Kinki and Chugoku Distr.), Shikoku, Kyushu. 
—Ryukyus and China. 

21. Dryopteris championii (Benth.) Ching. Aspidium 
championu Benth.; D. erythrosora var. cavaleriei Rosenst.; D. 

pseudoerythrosora Kodama; D. kinkiensis Koidz—Satxoxv- 
BENESHIDA. | Rhizomes short; fronds evergreen; stipes 20-50 
cm. long, densely scaly; scales spreading, membranous, brown, 
slightly lustrous, linear- to lanceolate-deltoid or sometimes 
ovate, 8-15 mm. long, narrowed to a filiform tip, prominently 
spine-toothed, except at the tip; blades oblong-ovate to ovate, 
30-50 cm. long, 20-30 cm. wide, gradually or abruptly caudate- 
acuminate, broadest near base, bipinnate, the rachis densely 

scaly; pinnae 10-13 pairs, deltoid-lanceolate, 10-20 cm. long, 
2.5-5 cm. wide, oblique, acuminate, usually broadest at base, 

short-petiolulate; pinnules thick-chartaceous, oblong-ovate to 
ovate, obtuse to rounded or subacute, broadly cuneate to 

rounded at base, usually with a small auricle on each side at 
base, sessile or very short-petiolulate, toothed, glabrous above, 
sometimes lobed, with short hairlike scales beneath while 

young; sori in 2 series, nearly median between the costule and 
margin; indusia orbicular-reniform, 1-1.2 mm. across, suben- 
tice——Honshu (s. Kanto through Tokaid6 and s. Shinano to 
Kinki Distr. and westw.), Shikoku, Kyushu——s. Korea and 
China. 

22. Dryopteris fuscipes C. Chr. Nephrodium erythro- 
sorum var. obtusum Makino; D. erythrosora var. obtusa (Ma- 
kino) Makino; D. obtusissima Makino; D. bipinnata C. Chr., 
non Copel.; D. medioxima Koidz.; D. makinoi Koidz.; D. 
inuyamensis H. Itc——Maruba-8ENI-sHIDA. Rhizomes short, 
ascending; fronds evergreen, stipes 20-40 cm. long, straw- 
colored or brownish, rather densely scaly; scales spreading, 
linear-lanceolate, 5-10(-15) mm. long, brown, gradually long- 
acuminate, entire; blades oblong- to deltoid-ovate, 25-50 cm. 
long, 15-30 cm. wide, bipinnate, the rachis rather densely scaly; 
pinnae 10-13 pairs, lanceolate to broadly so, 2-4 cm. wide, 
long-acuminate, the rachis with small brown ovate-saccate 
scales beneath; pinnules broadly lanceolate, elliptic to oblong, 
acute to obtuse or truncate at apex, sessile, entire or crenately 

mucronate-toothed, sometimes auricled on anterior side at base, 
nearly glabrous above, with hairlike appressed scales beneath; 
sori mostly median, few, in 2 rows on the lower portion of the 
pinnules, 1-1.5 mm. across, entire, membranous on margin. 

Honshu (Kanto Distr. and westw.), Shikoku, Kyushu—— 
Formosa and China. 

23. Dryopteris indusiata (Makino) Makino & Yama- 
moto. Nephrodtum gymnosorum vat. indusiatum Makino; D. 
gymnosora var. indusiata (Makino) Makino—Nuxa-1TacHt- 
SHIDA-MODOKI, NUKA-ITACHI-sHIDA-MAGAI. | Rhizomes short, 
stout; stipes 20-45 cm. long, scaly; scales near base brown to 
black-brown, linear-lanceolate, 6-10 mm. long, entire, the 
upper ones membranous, deflexed, lanceolate-deltoid, 3-5 mm. 
long, entire; blades narrowly deltoid or deltoid-ovate, 20-50 
cm. long, 15-30 cm. wide, acuminate, bipinnate, the rachis with 
small lanceolate-deltoid scales cordate or saccate at base; pinnae 
deltoid-lanceolate, 15-20 cm. long, 3-7 cm. wide, acuminate, 

sessile or nearly so, usually horizontally spreading, the rachis 
and costules beneath with appressed ovate-saccate brown scales 
about 1 mm. long; pinnules deltoid-ovate to narrowly oblong, 
1.5-4.5 cm. long, 5-15 mm. wide, obtuse to rounded at apex, 
truncate, sometimes rounded at base, somewhat whitish be- 
neath, sessile, usually pinnately parted to lobed, at least the 
lower, toothed; veins indistinct; sori median, usually in 2 
series on the pinnules; indusia orbicular-reniform, entire, about 

1 mm. across——Honshu (Izu, Mikawa Prov. and westw.), 
Shikoku, Kyushu=—Formosa. 

24. Dryopteris erythrosora (Eaton) O. Kuntze. s- 
pidium erythrosoruam Eaton; Nephrodium erythrosorum 
(Eaton) Hook.; A. filix-mas var. erythrosorum (Eaton) Christ; 
A. prolificum Maxim.; D. erythrosora var. prolifica (Maxim.) 
Makino——Bent-sHipa. Rhizomes ascending, stout; fronds 
evergreen; stipes 30-60 cm. long, often reddish or brownish; 
scales linear to linear-lanceolate, nearly entire, brown to black- 
brown, 10-15 mm. long in the basal, the upper ones smaller; 
blades broadly ovate to oblong, 30-70 cm. long, 15-35 cm. 
wide, acuminate, bipinnate, the rachis with linear-lanceolate to 
linear scales 2-3.5 mm. long; pinnae 8-12 pairs, sessile or 
nearly so, acuminate, the rachis with appressed ovate-saccate 
small scales with or without a linear tail; pinnules narrowly 
oblong to linear-lanceolate, 2-4 cm. long, 4-7 mm. wide, acute 
to rounded at apex, toothed, sometimes pinnately lobed, nearly 
glabrous above, with appressed hairlike short scales on veins 
beneath; sori mostly median, in 2 series on the pinnules; 
indusia often reddish while young, orbicular-reniform, entire, 
about 1.5 mm. across. ‘Woods in low mountains and hills; 
Honshu, Shikoku, Kyushu; very common and variable. 

Korea, Ryukyus, Formosa, China to Philippines. 
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Var. caudipinna (Nakai) H. Ité. D. caudipinna Nakai 
— HAacHIJ0-BENI-SHIDA. Blades longer, with ascending 
pinnatilobed pinnules to 6 cm. long; scales more dense-—— 
Warmer parts of our area. 

Var. purpurascens H. Ito. D. purpurella Tagawa—— 
MurasaKi-BENI-SHIDA. Stipes and rachis suffused purple-—— 
Kyushu (Yakushima) ——Ryukyus. 

Var. cystolepidota (Miq.) Nakai. <Aspidium cystolept- 
dotum Miq.; D. cystolepidota (Miq.) C. Chr.; D. nipponensis 
Koidz—O-técoxu-sHiva. _— Blade usually abruptly acumi- 
nate, the lowest pinnae wider with a wider posterior side; 
pinnules broader, often incurved-toothed to parted; sori smaller. 
—Honshu (Kanté Distr. and westw.), Shikoku, Kyushu. 

Var. ambigens (Koidz.) Nakai. D. cystolepidota var. am- 
bigens (Koidz.) H. Itd; D. nipponensis var. ambigens Koidz. 
—O-récoku-sHipA. Similar to the preceding variety, the 
blades elliptic, the pinnules obtuse, the fertile blades linear- 
oblong, often subentire and slightly crisped on margin——— 
Honshu (Kanté Distr. and westw.), Shikoku, Kyushu; rare. 

25. Dryopteris hondoensis Koidz. D. rhombeo-ovata 
H. Its——O-benr-suipa. Rhizomes ascending, stout; stipes 
20-50 cm. long, brownish, moderately scaly; scales more num- 
erous near the base, lanceolate or narrowly so, the lower ones 

8-12 mm. long, upper ones 3-5 mm. long, long-acuminate, 
lustrous, entire, spreading; blades ovate to narrowly so, 30-50 
cm. long, 20-30 cm. wide, acuminate, the rachis usually brown- 
ish, with sparse, broadly linear to filiform, brown scales 2-4 
mm. long; pinnae obliquely spreading, deltoid-lanceolate, 3-5 
cm. wide, acuminate, distinctly petiolulate, the lowest pinnae 

slightly broader, oblique; pinnules broadly lanceolate to nar- 
rowly oblong-ovate, 15-40 mm. long, 6-15 mm. wide, acute to 
obtuse, broadly cuneate at base, with scattered, short-appressed, 
hairlike scales beneath, glabrous above, the upper ones coarsely 
incurved-toothed, the lower pinnately parted, the costules be- 
neath with small appressed ovate-saccate scales; sori more or 
less median in 2 rows on the pinnules; indusia orbicular-reni- 
form, entire, about 1 mm. across——Honshu (s. Kanto 
through Todkaidé to Kinki and Chigoku Distr.), Shikoku, 
Kyushu. 

26. Dryopteris varia (L.) O. Kuntze. Polypodium 
varium L.; Nephrodium varium (L.) Desv.; Polystichum 
varium (L.) Presl; Lastrea opaca Hook.; D. yabei Hayata; D. 
matsuzoana Koidz.; D. ogawae H. Ito—TIracui-sH1pa-Mopo- 

KI. Rhizomes stout; fronds evergreen; stipes few, 20-60 cm. 
long; scales linear to subulate, 3-10 mm. long, filiform at the 
tip, entire, black-brown, dilated, lobed, ciliate, closely ap- 
pressed to the stipe at base, the basal scales dense, 1-2.5 cm. 
long, 1-2 mm. wide, lustrous, brown to black-brown, scarcely 

dilated at base; blades broadly ovate to elliptic, 25-50 cm. long, 
20-30 cm. wide, abruptly contracted and often subtruncate 
with a deltoid-lanceolate acuminate tail at the tip, bipinnate; 
pinnae 6-9 pairs, sometimes more, broadly linear, 10-25 cm. 
long, 2-3.5 cm. wide, gradually acuminate, short-petiolulate; 
pinnules oblong to linear-oblong, more or less falcate, 1-2.5 
(-3.5) cm. long, 5-8 mm. wide, acute to obtuse, usually 
auricled, subcordate to cuneate at base, few-toothed, some- 

times lobulate or pinnatiparted, sessile; sori in 2 rows, nearer 
the margin than the costule; indusia orbicular-reniform, nearly 
entire, about 1.2 mm. across——Honshu (Kanto and To- 
kaido to Kinki and Chigoku Distr.), Shikoku, Kyushu; rather 
rare. Ryukyus, Formosa, China to Indochina, and Philip- 

pines; very variable. 

Var. setosa (Thunb.) Ohwi. Polypodium setosum Thunb.; 
Polystichum setosum (Thunb.) Presl, non Schott; P. thun- 
bergii Koidz—Itacursuipa. _—_ Blades gradually narrowed 
from below the middle to the tip——Woods in hills and low 
mountains; Honshu (Kanto Distr. and westw.), Shikoku, 
Kyushu; very common.—Korea and China. 

Var. subtripartita (Fr. & Say.) H. Ito. Aspidium lacerum 
var. subtripartitum Fr. & Sav.; A. lacerum var. bipinnatum 
Fr. & Sav.; Polystichum varium var. subtripartitum (Fr. & 
Sav.) Nakai; Nephrodium bissetianum Bak.; D. bissetiana 
(Bak.) C. Chr.; P. bissetianum (Bak.) Nakai; P. pacificum 
Nakai——O-1racur-suipa. _—_ Blades often larger, often tripin- 
nately parted to tripinnate, the pinnules often broadly lanceo- 
late, acute, toothed; sori median or somewhat closer to the 

costules than to the margin-—Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu. 

Var. sacrosancta (Koidz.) Ohwi. D. sacrosancta Koidz.; 
Polystichum sacrosanctum (Koidz.) Koidz.; D. kobayashii 
Kitag———Hime-1tacut-suipa. _—- Similar to the preceding va- 
riety but the blades thinner, firmly herbaceous to subcoriaceous, 
dull; pinnules more deeply and finely parted——Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu——Korea and 
Manchuria. 

27. Dryopteris sordidipes Tagawa. Yocore-tracui- 
sHipA. — Closely allied to the preceding species, especially var. 
setosa; stipes 20-50 cm. long, with dense blackish appressed 
scales; blades firmly herbaceous to thinly coriaceous, ovate to 
oblong-ovate, 25-45 cm. long, 20-30 cm. wide, acuminate, 
bipinnate, the scales of rachis dense, black, appressed, linear to 
nearly filiform, dilated; pinnae petiolulate, the lowest on a 
rather prominent petiolule 1.5-2 cm. long, the rachis beneath 
with appressed rusty-brown to blackish nearly filiform scales 
dilated at base; pinnules broadly lanceolate, deltoid-lanceolate, 
or narrowly oblong, 1-3 cm. long, 3-20 mm. wide, obtuse to 

acute, often auricled at base, toothed, pinnately lobed to 
parted and the lower ones very short-petiolulate, the lowest 
pinnules of the lowest pinnae largest, to nearly 10 cm. long, 
pinnate in lower half; sori median; indusia orbicular-reniform, 

entire, usually less than 1 mm. across——Kyushu (s. distr. 
incl. Yakushima).——Ryukyus and Formosa. 

28. Dryopteris saxifraga H. It6. Iwa-tTacHi-suipa. 
Rhizomes stout, covered with the basal stubs of old stipes; 
stipes several, 10-20 cm. long, rather stout, densely scaly, straw- 
colored, brown and thickened at base; scales spreading, linear 
to broadly so, black-brown, the upper ones and those of the 
rachis 3-7 mm. long, with a pale-brown dilated or saccate base, 
the lower ones longer, 7-12 mm. long, not prominently dilated 
at base; blades oblong-ovate to ovate, 15-30 cm. long, 10-15 

cm. wide, acuminate; pinnae short-petiolulate; pinnules linear- 
oblong to lanceolate, acute, cuneate at base or decurrent on the 

axis, the lower ones pinatifid to pinnatiparted; scales on 
costas beneath and on rachis membranous, ovate, inflated, 0.5-1 
mm. long, rusty-brown, often with a hairlike tail at the tip; 
sori in 2 rows on the pinnules, median or nearer to the costules; 

indusia orbicular-reniform, entire, about 1 mm. across. 
Rocks; Hokkaido, Honshu, Shikoku, Kyushu (high mts.) —— 
Korea and Manchuria. 

29. Dryopteris formosana (Christ) C. Chr. Aspidium 
formosanum Christ; Polystichum constantissimum Hayata; D. 
phaeolepis Hayata; D. kodamae Hayata; D. takeuchiana 
Koidz.; Polystichum varium var. eurylepidotum Rosenst. 
Takasaco-sHipaA. | Rhizomes short, ascending, covered with 
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the basal stubs of old stipes; stipes few, 20-60 cm. long, brown, 
scaly; scales spreading, the lower lanceolate, 10-15 mm. long, 
entire, black-brown, lustrous, the upper ones often deflexed, 
broadly linear, 2-7 mm. long, dilated at base; blades bipinnate, 
broadly ovate, 25-40 cm. long, 25-30 cm. wide, abruptly long- 
acuminate, mostly 5-angled; scales on rachis rather numerous, 
subulate-linear, black-brown, saccate at base; lowest pinnae 
lanceolate to broadly so, broadest at base, caudate-acuminate, 

short-petiolulate to subsessile, the lowest subdeltoid, with a 
very broad posterior side, the petiolule 1-1.5 cm. long; pinnules 
and ultimate segments narrowly ovate-oblong or lanceolate, 
1.5-4 cm. long, 7-15 mm. wide, obtuse to subacute, auriculate 

on anterior side and obliquely cuneate at base, with short awn- 
tipped teeth, subsessile or adnate and slightly decurrent at 
base, the lower ones pinnately lobed to parted, the lowest 
posterior pinnules of the lowest pinnae caudate-acuminate, 
pinnate, 10-15 cm. long, 2.5-3 cm. wide; sori in 2 series; 
indusia orbicular-reniform, about 1 mm. across, entire. 
Honshu (Totomi Proy. and Kinki Distr. westw.), Kyushu. 
——Formosa. 

30. Dryopteris chinensis (Bak.) Koidz. Nephrodium 
chinense Bak.; N. subtripinnatum Bak., excl. syn.; Aspidium 
subtripinnatum sensu auct. Japon., non Miq.; D. subtripinnata 
sensu auct. Japon., non O. Kuntze——Misakr-Kacuma. _ Rhi- 
zomes creeping, short, usually densely covered with stubs of 
old stipes; fronds deciduous; stipes 15-30 cm. long, slender, 
pale green to brownish, scaly; scales brown, broadly lanceolate, 
3-10 mm. long, short-acuminate, remotely toothed to entire; 

blades 5-angled, broadly ovate, 15-25 cm. long, 10-22 cm. wide, 
bipinnate, the rachis slender, with spreading scales 1.5-2.5 mm. 
long; pinnae 5-6 pairs, thinly herbaceous, deltoid-ovate to 

-lanceolate, 7-15 cm. long, 5-10 cm. wide, acuminate, spread- 
ing, the petiolules 1-2.5 cm. long; pinnules ovate-oblong, 1-2 
cm. long, 4-12 mm. wide, obtuse, very short-petiolulate, pin- 
nately lobed to parted, or the lowest one pinnatifid; ultimate 
pinnules oblong, toothed, 2-3 mm. wide, with minute hairlike 
scales beneath; sori submarginal, near sinus of the teeth; in- 

dusia orbicular-reniform, about 0.7 mm. across, entire—— 
Hokkaido, Honshu, Shikoku, Kyushu.—Korea and China. 

12. CTENITIS (C. Chr.) C. Chr. 

31. Dryopteris gymnophylla (Bak.) C. Chr. Ne- 
phrodium gymnophyllum Bak.; D. subtripinnata var. sakuraii 
Rosenst.; D. koraiensis Tagawa; D. chinensis var. sakurat 
(Rosenst.) H. Ito; D. sakuraii (Rosenst.) Tagawa——Saxurat- 
KacuMA. Rhizomes creeping, short to somewhat elongate; 
stipes slender, pale green, lustrous, 15-30 cm. long, nearly 
naked except for few scales near base; scales brown, lanceolate, 

4-8 mm. long; blades 5-angled, broadly ovate, 20-40 cm. long, 
15-30 cm. wide, bipinnate, abruptly long-acuminate, nearly 
scaleless and smooth, the rachis pale green; pinnae 5-8 pairs, 
thick-herbaceous, spreading, the lower ones distinctly petiolu- 
late, broadly deltoid-lanceolate, the lowest subdeltoid with a 

dilated posterior side, the petiolules 2-5 cm. long; pinnules ob- 
long-lanceolate, 1.5—4 cm. long, 5-15 mm. wide, acute to obtuse, 
cuneate to truncate at base, pinnately lobed to parted, crenate, 
the lowest one 5-15 cm. long, 2-5 cm. wide, pinnatiparted to 
bipinnatiparted, petiolulate; sori near the sinus of the teeth, 
median or sometimes subcostal; indusia orbicular-reniform or 

reniform, hyaline, about 0.7 mm. across, erose-dentate. 
Honshu (Kanto Distr. to Kai, s. Shinano, and Mikawa Prov.). 
—Korea, China, and Manchuria. 

82. Dryopteris gymnosora (Makino) C. Chr. Nephrod- 
ium gymnosorum Makino——Novxa-tracuisHipa. Rhizomes 
short; stipes 30-50 cm. long, slender, sparsely scaly, straw- 
colored, often brownish purple on under side, the scales at base 
linear, 6-8 mm. long, nearly entire, brown to black-brown, the 
upper ones very sparse, linear to filiform, 3-4 mm. long, brown; 
blades narrowly to broadly ovate, sometimes nearly deltoid, 
25-45 cm. long, 18-30 cm. wide, somewhat contracted in 
upper part, acuminate; pinnae lanceolate-deltoid to broadly 
lanceolate, 3-6 cm. wide, caudate-acuminate, sessile, spreading, 

the lowest ones with a broader posterior side, the rachis and un- 
derside of costules with small, brown, globose-saccate scales 
with or without a filiform tip; pinnules herbaceous, broadly 
lanceolate to narrowly deltoid-ovate, 1.5-5 cm. long, 5—22 mm. 
wide, obtuse to subacute, sessile, pinnately lobed to parted, as- 
cending-toothed; indusia absent——Honshu (Izu Prov. 
through Tokaido to Kinki Distr.), Shikoku, Kyushu. 

KatTsuMO-INODE ZOKU 

Terrestrial fern of moderate to large size; rhizomes short, ascending, erect, or rarely creeping, scaly; fronds bipinnatifid to 
decompound, broadest at base, the ultimate divisions usually rounded to obtuse, the rachis usually with toothed scales, the 
upper side mostly with jointed multicellular hairs; veins free, simple or branched; sori on the veins; indusia orbicular-reniform, 

sometimes absent——About 150 species in the warmer regions of the world. 

1A. Lowest posterior pinnule of the lowest pinnae smaller than the others. ...........00eeeeeeeeecceeceeeeees 1. C. maximouwicziana 
1B. Lowest posterior pinnule of the lowest pinnae the largest. 

2A. Indusium present; fronds 2- to 4-pinnate. 
3A. Fronds 3- to 4-pinnate; scales on rachis and upper half of the stipes appressed. ..........+-+.eeeeeeeseee 2. C. subglandulosa 

3B. Fronds 2-pinnate; scales on rachis and upper half of the stipes spreading. ............ececeeeeeecccsecccsscsee 3. C. eatoni 
2B. Indusium absent; fronds once-pinnate, but the lowest pinnae often again pinnate in large specimens. .................++- 4. sini 

1. Ctenitis maximowicziana (Miq.) Ching. Aspidium 
maximowiczianum Miq.; Dryopteris maximowicziana (Miq.) 
C. Chr.; 4. matsumurae Makino; Nephrodium matsumurae 

(Makino) Makino; D. matsumurae (Makino) C. Chr——Sutr- 
AGA-SHIDA, K1yoSUMI-HIME-WARABI. Rhizomes short; stipes 20- 

40 cm. long, densely scaly; scales membranous, spreading to de- 
flexed, brown, broadly lanceolate to linear-lanceolate, 7-15 mm. 
long, those on the rachis 4-10 mm. long, entire; blades ovate to 

broadly so, 40-80 cm. long, 25-50 cm. wide, acuminate, 3-pin- 
natiparted to subtripinnate; pinnae broadly lanceolate to nar- 
rowly oblong-ovate, 5-8 cm. wide, acuminate, short-petiolulate; 
pinnules narrowly oblong-ovate, 2.5-4 cm. long, 1-1.2 cm. 
wide, obtuse, pinnately parted, entire to crenate or lobulate, 
sparingly pilose on both sides, more densely so on the costule 
above, the lowest posterior pinnule smaller than the adjacent 
ones; ultimate pinnules oblong, obtuse, crenate to lobulate; sori 
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in 2 rows along the costule, sometimes with 1 or 2 irregular 
rows nearer the margin and a single sorus (sometimes 2-3) 
near the base of the segment; indusia membranous, reniform, 

lacinulate-ciliate, about 0.7 mm. across. ‘Woods; Honshu 
(s. Kanto through Tokaidé to s. Kinki Distr. and westw.), 
Shikoku, Kyushu-——Formosa. 

2. Ctenitis subglandulosa (Hance) Ching.  Alsophila 
subglandulosa Hance; Aspidium subtripinnatum Mig.; Ne- 
phrodium subtripinnatum (Miq.) Bak.; Dryopteris subtripin- 
nata (Miq.) O. Kuntze; C. subtripinnata (Miq.) H. Ito; Poly- 
podium oldhamii Bak.; Dryopteris subglandulosa (Hance) Ha- 
yata; D. lepigera sensu auct. Japon., saltem pro parte, 
non O. Kuntze——KatsuM6-1nopE. Rhizomes short-creeping, 
densely scaly; stipes 30-70 cm. long, brown; scales at base of 
stipes and on rhizomes very numerous, membranous, lustrous, 
linear, 2-3 cm. long, about 2 mm. wide, nearly entire, glabrous; 
scales on upper part of stipes and rachis ovate to broadly lan- 
ceolate, 2-4 mm. long, narrowed at tip, appressed, lustrous, 
ciliate; blades ovate, 40-70 cm. long, 20-40 cm. wide, 3-pinnate, 
short-acuminate, the rachis densely scaly; pinnae obliquely 
spreading, equilateral, short-petiolulate or sessile, the lowest 
pinnae largest, longer petiolulate, the posterior side broader 
than the anterior; pinnules oblong-ovate to lanceolate, usu- 
ally 2-5 cm. long, obtuse to subacute, crenate to lobed, 
sparsely pilose on upper surface, with brownish short hairs on 
the costas, the costules beneath with small appressed ovate 
scales; sori costal or near base of veinlets; indusia membranous, 

ovate-orbicular or orbicular-reniform, about 0.2 mm. across, 
erose-ciliate——Honshu (s. Kanto and s. Kinki Distr.), Shi- 
koku, Kyushu——Ryukyus, Formosa, China to India. 

8. Ctenitis eatonii (Bak.) Ching. Nephrodium eatonii 
Bak.; Dryopterts eatonii (Bak.) O. Kuntze; N. leucostipes Bak. 
—Hora-Kacuma. _ Rhizomes short, ascending; stipes 15-40 
cm. long; scales on stipes and rachis dark brown, chartaceous, 
linear-subulate, 5-10 mm. long, subentire, auriculate at base; 
blades ovate, 20-45 cm. long, 13-30 cm. wide, bipinnate to 

13. LASTREA Bory 

tripinnatiparted; pinnae 9-10 pairs, the upper ones sessile to 
subsessile, the lower spreading, narrowly ovate-deltoid, 5-14 

cm. wide, acuminate, short-petiolulate; pinnules broadly lance- 
olate to oblong-ovate, obtuse to acute, usually prominently 
short-pubescent on both sides especially on the costas, often 
lobulate to parted; ultimate pinnules oblong to elliptic, crenate; 
sori median or slightly nearer the costule than the margin of 
the ultimate pinnules; indusia orbicular-reniform, entire, 

glandular-ciliolate, about 0.3 mm. across——Kyushu (Yaku- 
shima).——Ryukyus, Formosa, and s. China. 

4. Ctenitis sinii (Ching) Ohwi. Tectaria sinii Ching; 
Ctenitopsis sinit (Ching) Ching——Satsuma-suipa. _ Stipes 
30-45 cm. long, brown; scales at base of stipes numerous, 
thinly membranous, linear or nearly filiform, 10-20 mm. long, 
about 1 mm. wide, brown, entire; scales on lower half of 
stipes lanceolate, 2-7 mm. long, long-acuminate, entire, pur- 
plish brown, deflexed, with elliptic to round cells, the scales on 
upper half of stipe and on rachis similar to the lower ones but 
smaller, ascending to appressed, few-toothed, narrowly deltoid- 
ovate to broadly lanceolate, 2-3 mm. long; blades herbaceous- 
chartaceous, ovate, 30-50 cm. long, 20-25 cm. wide, acuminate, 
bipinnatiparted at base, simply pinnate in upper half; pinnae 
several pairs, the uppermost linear-lanceolate, forming a large 
pinnatiparted terminal pinna, the median linear-oblong, 2-5 
cm. wide, acuminate, broadly cuneate at base, sessile to short- 
petiolulate, pinnately lobed to parted, sparingly pilose above, 
with a few appressed small scales on costas beneath; pinnules 
obliquely spreading, rounded to oblong, 6-12 mm. wide, sub- 
entire to obsoletely crenate; lowest pinnae ovate-deltoid, to 25 

cm. long, 15 cm. wide, distinctly petiolulate, oblique, the seg- 
ments on posterior side linear-lanceolate, 2-4 times as long as 
those of the anterior side, usually pinnately lobed to coarsely 
crenate; sori scattered or in 2 rows slightly nearer the costule 
than the margin; indusia obsolete——Kyushu (Satsuma 

Prov.) ; rare——China. 

Oxpa-sHoRIMA ZOKU 

Small to moderate terrestrial ferns; rhizomes creeping to erect, dictyostelic, sparsely scaly; fronds often hairy; blades usually 
bipinnatifid, sometimes more profusely divided, often narrowed at base, with simple, straight, 1-celled hairs; veins free, usually 
simple, reaching to or short of the margin; sori on the veins, dorsal, rarely terminal, small, rounded or rarely elongate; indusia 

orbicular-reniform, or absent. Cosmopolitan with about 500 species. 

1A. Indusium absent, or very minute. 
PAN ates SOF EMM Caray 4 Joscjale)e:cbesssazescyonessiahctaveiaiesacsverehs aiales ojainca Siaxavatevefsin’ s 
2B. Sori orbicular to elliptic. 

3A. Pinnae adnate at base on the winged rachis. 
4A. Blades deltoid, shorter than the stipe. ..............-- 

4B. Blades lanceolate, much longer than the stipe. ......... 
3B. Pinnae sessile, not adnate at base, except the uppermost. 

Matatsictotaie leis fefeisteisisisiece osuaustePacyare eitewmiors eeieletels ela ere 2. L. phegopteris 

CE creel nee crelereleiere <ieterevover vielatetaistevaretayels 3. L. decursivepinnata 

5A. Pinnules coarsely crenate to lobulate; pneumatophores absent at the base of pinnae; hairs or some of them branched at base. 
4. L. bukoensis 

5B. Pinnules subentire to crenate; pneumatophores subglobose at the base of pinnae beneath; hairs simple. ........ 5. L. omeiensis 

1B. Indusium present. 
6A. Scales on stipes and rachis copious; stipes tufted, on a short rhizome. .......eeee cece eee eee eee eeeeeeeeee 6. L. quelpaertensis 

6B. Scales very scanty except at base of stipes and on rhizomes; stipes mostly interrupted, on creeping rhizomes. 

7A. Pinnae beneath with a subglobose pneumatophore at base. . 

7B. Pinnae without a globose pneumatophore at base. 
8A. Blades bipinnatiparted; pinnae sessile or nearly so. 

9A. Veinlets reaching the margin of the segments. 

Peearer ore rece iceteistAaeerelersions erccstelomiedeferstereter sis ei aleval ead 7. L. subochthodes 

10A. Veinlets forked; blades subglandular; indusium caducous. ......-- sess eee cece eee eee eee eetereeees 8. L. thelypteris 

10B. Veinlets simple; blades usually glandular-dotted; indusium persistent. 
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11A. Blades evergreen, slightly lustrous above; stipes remote. 
12A. Hairs rather copious; pinnae linear-lanceolate, regularly pinnatiparted, usually about 2 cm. long. 

9. L. glanduligera 
12B. Hairs scanty; pinnae ovate to ovate-deltoid, 5-15 mm. long. ..............2...2.00-22000-- 10. L. cystopteroides 

11B. Blades deciduous, scarcely lustrous; stipes nearly tufted. 

13A. Blades deltoid-ovate to oblong, not narrowed at base. .......... 0.22. e cece eee eee eee eee eee 11. L. japonica 
13B. Blades lanceolate, narrowed at base. 

14A. Costas white-villous beneath, at least in lower half. ............... 020 e eee cece eee eee cere 12. L. nipponica 
14B. Costas pubescent beneath. ............... 

9B. Veinlets not reaching the margin of the segments. 

PEORIA eRC cs TT CONS et cine Yeh acs 13. L. beddomeit 

15A. Pinnae with short-spreading hairs on costas beneath. .......... 2.0.0 cece eee eee eee eee eee 14. L. laxa 
15B. Pinnae with very scanty minute spreading hairs on costas beneath. ....................+.+------ 15. L. gracilescens 

8B. Blades 3- or 4-pinnatiparted; lowest pinnae petiolulate. 
16A. Pinnules densely short-hairy beneath, especially om the costas. ............-. 21-000. 0. se eee essen 16. L. hattorit 

16B. Pinnules with long scattered hairs beneath. ........ 

1. Lastrea pozoi (Lag.) Ohwi. Hemzionitis pozot Lag.; 
Leptogramma pozoi (Lag.) Heywood; Thelypteris pozoi 
(Lag.) Morton; Stenogramma pozoi (Lag.) Iwatsuki; Poly- 
podium africanum Desv.; P. tottum Willd., non Thunb.; 
Gymnogramma totta Schltdl.; Leptogramma totta (Schltdl.) 
J. Smith; Dryopteris africana (Desv.) C. Chr.; Lastrea 
africana (Desv.) Ching; Lastrea mollissma (Fisch.) Oku- 
yama; Gymnogramma mollissima Fisch.; Leptogramma mollis- 
sima (Fisch.) Ching; Leptogramma amabilis Tagawa—— 
Mizo-sHwa. Rhizomes elongate; fronds short-pilose, decidu- 
ous, sparsely scaly; stipes 20-40 cm. long, straw-colored, 
brownish at base, densely pilose; scales brown, ovate to broadly 
lanceolate, 6-8 mm. long, 1-3 mm. wide, ciliolate, puberulous 
outside; blades membranous, oblong-lanceolate, 30-45 cm. 

long, 12-22 cm. wide, acuminate, not or slightly narrowed at 
base, densely white spreading-pilose; pinnae 10-15 pairs, linear- 
lanceolate, 15-30 cm. wide, acuminate, sessile, pinnately parted 
to cleft, the lobes oblong, obtuse to rounded, subentire to cre- 

nate, 4-6 mm. wide, the veins pinnate, the veinlets usually 
simple; sori linear; indusia absent. Lowlands and hills; 

Honshu, Shikoku, Kyushu; common. Korea, Ryukyus, 

Formosa, China, Malaysia, India to Europe and Africa. 
2. Lastrea phegopteris (L.) Bory. Polypodium phegop- 

teris L.; Gymnocarpium phegopteris (L.) Newm.; Phegopteris 
polypodioides Fée; P. vulgaris Mett.; Dryopteris phegopteris 
(L.) C. Chr.; Thelypteris phegopteris (L.) Sloss——Mryama- 
WARABI. Rhizomes slender, long-creeping, short-pilose, 
sparsely scaly; fronds slender, deciduous; stipes slender, 10-30 
cm. long, straw-colored, sparsely pilose to nearly glabrous, 
sparsely scaly; scales thinly membranous, lanceolate to linear- 
lanceolate, 2-4 mm. long, 0.5-1.5 mm. wide, long-attenuate; 

blades thinly herbaceous, deltoid, 10-18 cm. long, nearly as 
wide, acuminate, vivid green, sparsely pilose on both sides, 
prominently so on the costas and upper side of rachis, the 
rachis sparsely scaly beneath; pinnae lanceolate, 1-2.5 cm. 
wide, acuminate, sessile, pinnatiparted, adnate to the rachis and 
auriculate, except the two lowest pinnae which are sessile and 
not adnate on the rachis; pinnules oblong, 3-6 mm. wide, 
rounded at apex, coarsely crenate to subentire, the veins pin- 
nate, the veinlets simple or forked; sori submarginal, in 2 series 
on the segments, orbicular; indusia absent. Coniferous 

woods; Hokkaido, Honshu (Kinki Distr. and eastw.), Shi- 
koku, Kyushu; common northw- Korea, China, Formosa, 
Himalayas, Siberia to Asia Minor and Europe, and N. America. 

8. Lastrea decursivepinnata (Van Hall) J. Smith. 
Polypodium decursivepinnatum Van Hall; Aspidium decur- 
sivepinnatum (Van Hall) Kunze; Phegopteris decurstvepin- 
nata (Van Hall) Fée; Dryopteris decursivepinnata (Van Hall) 

is Gases Cele egsystauST aoe STC TALEY Tso oERS, ope Ch sctays Gust 17. L. oligophlebia 

O. Kuntze; Thelypteris decursivepinnata (Van Hall) Ching 
——G#JicEJi-sHipA. Rhizomes short, erect to ascending; 
fronds pilose, deciduous; stipes tufted, 5-25 cm. long, sparsely 
scaly, thinly whitish spreading-pilose, pale straw-colored; 
scales spreading, pale brown, linear, 2-4 mm. long, slightly 
broadened at base, long-ciliate; blades lanceolate, 15-50 cm. 
long, 2.5-15 cm. wide, long-acuminate, gradually narrowed at 
base, more or less whitish pilose on both sides and on margin, 
densely so above on rachis and on costas, the rachis beneath 
with spreading ciliate scales; pinnae broadly linear to deltoid- 
lanceolate, 5-13 mm. wide, acute to acuminate, coarsely obtuse- 
toothed, more often pinnately lobed, sessile, broadly adnate to 
the rachis, auriculate; sori orbicular; indusia minute, long- 

pilose——Walls and rocks in lowlands and low mountains; 
Honshu (Kanto Distr. and westw.), Shikoku, Kyushu; com- 
mon.—Korea, Ryukyus, Formosa, China to Indochina, and 
India. 

4. Lastrea bukoensis (Tagawa) H. It6. Dryopteris 
bukoensis Tagawa; Thelypteris bukoensis (Tagawa) Ching; 
Phegopteris bukoensis (Tagawa) Tagawa——TacHi-HIMeE- 
waraBl. Rhizomes long-creeping, very sparsely scaly, gla- 
brous or thinly pilose; fronds sparsely stellate-pilose; stipes 
straw-colored, 20-30 cm. long, 3-3.5 mm. wide, sparsely scaly, 
sometimes glabrate; scales membranous, broadly lanceolate, 3-5 
mm. long, 1-2.5 mm. wide, acuminate, scarcely lustrous, gla- 
brous, brown; blades membranous, broadly lanceolate, 40-60 

cm. long, 12-20 cm. wide, acuminate, slightly narrowed at base, 
bipinnatiparted; pinnae horizontally spreading, lanceolate, 2-4 
cm. wide, subopposite, acuminate, sessile, the lowest smallest, 
ovate-deltoid, 2-3 cm. wide; pinnules broadly lanceolate to 
oblong-ovate, 4-6 mm. wide, obtuse to acute, lobulate to 
coarsely crenate, broadly adnate at base, more or less auriculate 
and winged on the rachis, pilose especially on the costas of 
both sides; sori in 2 rows on the pinnules, nearer the costules 
than the margin, orbicular-elliptic; indusia absent—July— 
Sept. Honshu (Hida, Etchu Prov. and northeastw.); rare. 

5. Lastrea omeiensis (Bak.) Copel. Polypodium omet- 
ense Bak.; Nephrodium omeiense (Bak.) Diels; Dryopteris 
omeiensis (Bak.) C. Chr.; Leptogramma omeiensis (Bak.) Ta- 
gawa; Thelypteris omeiensis (Bak.) Ching; Cyclogramma 
omeiensis (Bak.) Tagawa; Glaphyropteris omeiensis (Bak.) 
H. Ito; Dryopteris izuensis Kodama; D. pseudoafricana Makino 
& Ogata; Leptogramma izuensis (Kodama) H. Ite——Muzo- 
sHIDA-MopoKI. Rhizomes creeping, scaly, thinly pilose; 
fronds thinly pilose; stipes slender, wiry, 20-45 cm. long, straw- 
brown, sparsely scaly toward base; scales broadly lanceolate, 
12 mm. wide, dull brown, often thinly pilosulous on one side; 

blades broadly lanceolate to oblong-ovate, 20-50 cm. long, 
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10-25 cm. wide, acuminate, abruptly contracted at base, the 
rachis short spreading-pilose and longer hispid; pinnae thinly 
herbaceous, oblong-lanceolate, 4-12 cm. long, 1.5-2.5 cm. wide, 
gradually contracted at the tip, caudate, sessile, pinnatiparted, 
short-hairy on margin and costas on upper side, hispid beneath 
especially on the costas; pneumatophores at the base of the 
pinnae beneath subglobose; pinnules narrowly oblong, 4-6 
mm. wide, rounded at apex, crenate to subentire, the veins 

pinnate, the veinlets simple; sori orbicular to elliptic, between 
the costule and the margin; indusia absent——Wet slopes; 
Honshu (Izu, Suruga, and Kii Prov.), Kyushu; rare. 
Formosa and China. 

6. Lastrea quelpaertensis (Christ) Copel. Dryopteris 
quelpaertensis Christ; Athyrium quelpaertense (Christ) Ching; 
Thelypteris quelpaertensis (Christ) Ching; Ctenitis quel- 
paertensis (Christ) H. Ito; Nephrodium montanum var. faurtet 
Christ; D. oreopteris var. fauriei (Christ) Miyabe & Kudo; D. 
kamtschatica Komar.; D. christiana Kodama; D. oreopteris 
sensu auct. Japon., non Maxon——Osa-sHorima. Rhizomes 
short, erect to short-creeping; fronds often more than 1 m. 
long, deciduous, prominently scaly; stipes tufted, 10-30 cm. 
long, light green; scales thinly membranous, brown, lanceo- 
late, linear, or narrowly ovate, 3-8 mm. long, entire; blades 
oblanceolate, 50-80 cm. long, 12-25 cm. wide, abruptly acumi- 
nate, gradually narrowed toward the base, bipinnatiparted, the 
rachis sparsely short-pilose on upper side; scales linear to lin- 
ear-lanceolate, 2-5 mm. long; pinnae rather numerous, spread- 
ing, broadly linear to linear-lanceolate, 1-2(-2.5) cm. wide, 
acuminate, nearly truncate at base, sessile, sparsely scaly be- 
neath glabrous above except on the costas, the lowermost pin- 
nae ovate-deltoid, obtuse, 1-2 cm. long; pinnules spreading, ob- 
long to elliptic, 3-5 mm. wide, obtuse to rounded, the lowest 
slightly longer than the others, the veinlets simple or forked; 
sori submarginal; indusia usually reniform-orbicular, some- 
times quadrate to deltoid, 0.2-0.5 mm. across, frequently ob- 

lique, erose. Mountains; Hokkaido, Honshu, Shikoku, 
Kyushu.—K orea (Dagelet Isl.), Kuriles, and Kamchatka. 

Var. yakumontana (Masam.) Tagawa. Dryopteris yaku- 
montana Masam.; Thelypteris quelpaertensis var. yakumontana 
(Masam.) Tagawa; Ctenitis quelpaertensis var. yakumontana 
(Masam.) H. Its——Yakusuima-sHorima. Fronds smaller, 
6-25 cm. long; pinnules ovate to ovate-oblong——Kyushu 
(Yakushima). 

7. Lastrea subochthodes (Ching) Tagawa. Thely- 
pteris subochthodes Ching; Dryopteris ochthodes auct. Japon., 
non C. Chr.; Dryopteris ligulata auct. Japon., non O. Kuntze; 

L. falciloba auct. Japon., non Hook. IBUKI-SHIDA. Rhi- 
zomes creeping, glabrous, thinly scaly while young; fronds 
deciduous; stipes straw-colored, 20-30 cm. long, usually short- 
pilose, thinly scaly toward the base or nearly naked; scales 
ovate, 3-4 mm. long, entire, puberulous; blades oblong-lanceo- 
late, 30-80 cm. long, 10-30 cm. wide, abruptly acuminate, 

abruptly contracted at base, the rachis usually short-pilose; 
pinnae rather numerous, broadly linear, 1-2 cm. wide, acumi- 
nate, acute to obtuse at the tip, sessile, regularly pinnatiparted, 
sparsely short-pilose on both sides and margin, densely so on 
costas of both sides; pneumatophores subglobose, at the base 
of pinnae beneath; pinnules narrowly oblong, 2-3 mm. wide, 
acute, subfalcate, crenate to subentire, the veins pinnate, the 
veinlets simple; sori submarginal, in 2 rows on the pinnules; 
indusia orbicular-reniform, entire, slightly incurved on margin, 
about 0.5 mm. /across——July—Nov. Honshu (s. Kanto Distr. 

and westw.), Shikoku, Kyushuu—s. Korea, Ryukyus, For- 
mosa, China. 

8. Lastrea thelypteris (L.) Bory. Acrostichum thely- 
pteris L.; Polypodium palustre Salisb.; Polystichum thelypteris 
(L.) Roth; Aspidium thelypteris (L.) Sw.; Dryopteris thely- 
pteris (L.) A. Gray; Thelypteris palustris Schott——Hime- 
sHipA. Rhizomes slender, wiry, long-creeping; fronds some- 

what dimorphic, slender, scattered-pilose, deciduous; stipes 
erect, slender, 10-50 cm. long, sometimes black-green or 
purplish red; scales thin, deciduous, sparse, broadly lanceolate 
to ovate; blades chartaceous-membranous, lanceolate, 30-50 

cm. long, 5-15 cm. wide, scarcely narrowed at base, vivid 

green, often somewhat glaucous, the rachis slender, lustrous, 
usually glabrous; pinnae 10-25 pairs, linear to lanceolate, the 
fertile 3-10 mm. wide, the sterile 10-15 mm. wide, acute, sub- 

sessile, pinnatiparted, the veins pinnate, the veinlets mostly 
forked; indusia small, orbicular-reniform, about 0.2 mm. 
across, ciliate, caducous. ‘Aug—Oct. Wet meadows; Hon- 

shu, Shikoku,x——Korea, China to n. India and Siberia, Eu- 

rope, Africa, New Zealand, and N. America. 

9. Lastrea glanduligera (Kunze) Moore. <Aspidium 
glanduligerum Kunze; Dryopteris glanduligera (Kunze) 
Christ; Thelypteris glanduligera (Kunze) Ching; Nephrodium 
gracilescens var. glanduligerum (Kunze) Hook. & Bak.; 
Dryopteris gracilescens sensu auct. Japon., non O. Kuntze; D. 
gracilescens var. glanduligera (Kunze) Makino——Hasuico- 
sHipaA. | Rhizomes slender, long-creeping, thinly scaly; fronds 
evergreen; stipes slender, lustrous, pale green, thinly short- 
pilose, brownish, sparsely scaly near base; scales pale brown, 
lanceolate, 2-3 mm. long; blades narrowly deltoid to broadly 
lanceolate, 15-45 cm. long, 4-17 cm. wide, acuminate, not nar- 
rowed at base; pinnae spreading, linear-lanceolate, 2-8 cm. 
long, 7-15 mm. wide, acuminate, sessile, regularly pinnati- 
parted, thinly pilose on both sides, densely so on costas above, 
with yellow sessile glands beneath; pinnules oblong-linear to 
narrowly oblong, 1.5-2.5 mm. wide, obtuse, subentire, the vein- 
lets simple, reaching the margin; sori submarginal, in 2 rows; 
indusia orbicular-reniform or elliptic to flabellate, about 0.5 
mm. across, ciliate ——Woods; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu. Ryukyus, Formosa, Korea, 

China to India, and Indochina. 

Var. hyalostegia (Copel.) Ohwi. Athyrium hyalostegia 
Copel.; Thelypteris glanduligera var. hyalostegia (Copel.) H. 
Itd; Aspidium angustifrons Mig.; T. angustifrons (Miq.) 
Ching; L. miqueliana Tagawa——Ko-nasuico-sHipa. _ Blades 
smaller, narrowed at base; pinnae smaller, oblong; indusia 

often long-ciliate and long-pilose, the hairs nearly as long as the 
width of the indusium.——Woods; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu-——Ryukyus, Formosa, China, and 
Philippines. 

10. Lastrea cystopteroides (Eaton) Copel. Athyrium 
cystopteroides Eaton; Asplenium cystopterotdes (Eaton) 
Hook.; Dryopteris cystopteroides (Eaton) Kodama; Thelyp- 
teris cystopteroides (Eaton) Ching; D. gracilescens subsp. 
glanduligera var. abbreviata Kodama; D. abbreviatipinna Ma- 
kino & Ogata——HIMe-HAsHIGo-sHIDA. Rhizomes _ long- 
creeping, slender, usually less than 1 mm. across, thinly scaly; 
fronds small, delicate, sparsely short-pilose on upper side of 
stipe, rachis, and costas of the pinnae; stipes nearly filiform, 
2-10 cm. long, pale green, brownish and thinly scaly at base; 
scales on stipes and rhizomes lanceolate, about 1 mm. long, 
brown; blades lanceolate to oblong-ovate, 2-8 cm. long, 12-30 
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mm. wide, acuminate to acute with an obtuse tip, scarcely 
narrowed at base; pinnae 4-8 pairs, membranous, alternate, 
ovate to ovate-deltoid, 5-15 mm. long, 5-10 mm. wide, obtuse 
to rounded at the tip, sessile, thinly pilose on both sides; 
pinnules elliptic to rounded; veinlets reaching the margin, 
simple to once forked; sori 1-5 on each pinnule, nearer the 
margin than the costule; indusia membranous, orbicular-reni- 
form, about 0.5 mm. across, sometimes oblique, ciliate, pilose 
on back.——Shaded walls and moist rocks; Honshu (s. Kinki 
Distr. and westw.), Shikoku, Kyushu-—Ryukyus, Formosa, 

and Korea. 
11. Lastrea japonica (Bak.) Copel. Nephrodium ja- 

ponicum Bak.; Dryopteris japonica (Bak.) C. Chr.; D. for- 
mosa Nakai, non Maxon; D. castanea Tagawa; D. japonica 
var. formosa (Nakai) C. Chr—Haricane-warasrt. Rhi- 
zomes creeping, black-brown, sparsely scaly, 3-5 mm. across; 
fronds deciduous; stipes rather slender, 20-60 cm. long, pale 
green to dark purple-brown, lustrous, sparsely scaly; scales 
membranous, lanceolate, 4-6 mm. long, remotely dentate, 
pubescent to nearly glabrous, brown, deciduous; blades deltoid- 
ovate to oblong, 20-50 cm. long, 15-25 cm. wide, acuminate, 
the rachis and costas prominently short-hairy on upper side; 
pinnae 10-18 pairs, thinly herbaceous, broadly linear, 8-20 
mm. wide, acuminate, mostly reflexed, slightly narrowed at 
base, sessile, pinnatiparted, with spreading short hairs especially 
on the costas beneath, thinly ascending-pilose above; pinnules 
narrowly oblong, 2.5-3.5 mm. wide, crenate to subentire; vein- 
lets simple; sori in 2 series between the costule and margin; 
indusia membranous, rounded-reniform, about 1 mm. across, 

pale, short-pilose on back—Hokkaido, Honshu, Shikoku, 
Kyushu; common—Korea, China, and Formosa. 

Var. musashiensis (Hiyama) Honda. Iwa-HaRIcANE- 
waragi. Scales darker brown; indusia nearly glabrous —— 
Honshu (w. Kanto to s. Shinano Prov.). 

Var. glabrata (Ching) Ohwi. Thelypteris japonica var. 
glabrata Ching—Ko6rat-vawara-sHia. Plant Glabrescent. 

Occurs rarely in our area. 
Lastrea simozawae (Tagawa) Tagawa. Thelypteris 

simozawae Tagawa——CHUREI-HASHIGO-SHIDA. Rhizomes 
short-creeping; blade nearly destitute of sessile discoid glands 

on undersurface. 
Kyushu (Yakushima). 

12. Lastrea nipponica (Fr. & Sav.) Copel. Aspidium 
nipponicum Fr. & Sav.; Dryopteris nipponica (Fr. & Sav.) C. 
Chr.; Thelypteris nipponica (Fr. & Sav.) Ching; D. nipponica 
var. borealis Hara—NikKO-sHIDA. Rhizomes creeping, 
rather densely covered with the basal stubs of old stipes; stipes 
slender, 15-30 cm. long, the fertile up to 40 cm. long, straw- 
colored, dark brown at base, very sparsely scaly; scales ovate, 
2-4 mm. long, abruptly acuminate, dark brown, with a few 

spinelike teeth; blades thinly herbaceous, broadly oblanceolate 
to oblong, 20-40 cm. long, 8-15 cm. wide, fertile ones often 

narrower, acuminate, somewhat narrowed at base; sterile 
pinnae contiguous, the fertile distant, broadly linear to lanceo- 
late, 8-15 mm. wide, acuminate with an acute to subobtuse 

tip, sessile, with a stipulelike lobe at base, thinly pilose, pin- 
natiparted, the fertile pinnae often with recurved margins, the 
costas pilose above, white-villous beneath at least on lower 
half; veinlets usually simple, reaching the margin; indusia 
membranous, orbicular-reniform, glandular and sometimes 

pilose, 0.5-0.7 mm. across——Hokkaido, Honshu (centr. and 
n. distr.) ——Korea and China. 

A Formosan species reported to occur in’ 

13: Lastrea beddomei (Bak.) Bedd. Nephrodium bed- 
domei Bak.; Dryopteris beddomei (Bak.) O. Kuntze—Ho- 
SOBA-SHORIMA. Rhizomes long-creeping, about 2 mm. across, 
sparsely scaly while young; sterile fronds 20-50 cm. long, the 
fertile longer, 40-60 cm. long; stipes slender, straw-colored, 
dark purple-brown toward base, lustrous, 5-15 cm. long, very 
thinly scaly at base; scales dull brown, ovate, subentire; blades 
broadly lanceolate, 6-10 cm. wide, long-acuminate, abruptly 
narrowed at base, with 5-10 pairs of much reduced auriclelike 
pinnae at base, bipinnatiparted, the rachis pale green, slender, 
short-pilose on upper side; pinnae spreading, thinly herbaceous 
to membranous, linear-lanceolate, 5-7 mm. wide, long-acumi- 
nate, sessile, thinly appressed-pilose above and on margin, 
pubescent beneath and on costas, the lower reduced pinnae 
5-15 mm. long; pinnules narrowly oblong, nearly entire, 2-3 
mm. wide; veinlets simple, reaching the margin; sori in 2 
series, nearer the margin than the costule; indusia small, 

orbicular-reniform to oblong-cordate, 0.2-0.4 mm. across, usu- 
ally long-piloseHonshu (Suruga Prov.), Shikoku, Kyu- 
shu.s. Korea, Formosa to Malaysia, and India. 

14. lLastrea laxa (Fr. & Sav.) Copel. <Aspidium laxum 
Fr. & Sav.; Dryopteris laxa (Fr. & Sav.) C. Chr.; Thelypteris 
laxa (Fr. & Sav.) Ching——Yawara-sHipa. Rhizomes long- 
creeping, sparsely pilose, scaly, 2-3 mm. across; fronds decidu- 
ous, softly short-pilose; stipes 15-35 cm. long, slender, brownish 
toward base, thinly scaly while young; scales lanceolate, 1.5—2 
mm. long, minutely pilose; blades broadly lanceolate to deltoid- 
ovate, 25-50 cm. long, 10-20(-25) cm. wide, acuminate, not 
narrowed at base, the rachis and costas short-pilose above; 

pinnae membranous, lanceolate or linear-lanceolate, 1-2 cm. 
wide, long-acuminate, the lower pinnae usually narrowed 
at base, sessile, short-pilose on lower side; pinnules oblong to 
oblong-lanceolate, 2.5-5 mm. wide, obtuse to acute, coarsely 
and regularly toothed; veinlets simple to forked, not reaching 
the margin; sori median, in 2 rows on the pinnules; indusia 

membranous, orbicular-reniform, pilose ——Honshu, Shikoku, 

Kyushu; common.—Formosa, Korea, and China. 
15. Lastrea gracilescens (Bl.) Moore. <Aspidium gra- 

cilescens Bl.; Thelypteris gracilescens (Bl.) Ching; Dryopteris 
gracilescens (Bl.) O. Kuntze; D. sublaxa Hayata; D. arisanensis 
Rosenst. SHIMA-YAWARA-SHIDA. Rhizomes _ short-creep- 
ing; stipes 1540 cm. long, the sterile shorter than the fertile, 
slender, puberulous; scales lanceolate, 1-2 mm. long, pale 

brown, entire; blades lanceolate, 25-35 cm. long, 7-12 cm. 
wide, long-acuminate, not narrowed at base, the rachis with 

short spreading-hairs on upper side; pinnae firmly mem- 
branous, linear-lanceolate, 1-1.5 cm. wide, falcate, caudate, 
sessile, nearly glabrous on upper side, with prominent short 
ascending-hairs on the costas, very thinly and minutely pilose 
beneath and on margin; pinnules narrowly oblong, subentire; 
veins pinnate, the veinlets simple, not reaching the margin; 
sori in 2 series, median; indusia orbicular-reniform, about 0.5 
mm. across, often unequal, erose to subentire——Kyushu 
(Yakushima) ; rare ——Formosa to Malaysia and Polynesia. 

16. Lastrea hattorii (H. Its) Tagawa. Dryopterts hat- 
torti H. Ito; Thelypteris hattorii (H. Ito) Tagawa——Yoxo- 
GURA-HIME-WARABI. Closely related to No. 14, differing 
chiefly in the deltoid tripinnate blades, the pinnae broadly 
lanceolate, 4-5 cm. wide, the lowest ones petiolate, the lower 
pinnules sessile, contracted at base; stipes pale brown, smooth, 
lustrous, very short-pilose; blades deltoid to deltoid-ovate, 
20-35 cm. long, 15-28 cm. wide, long-acuminate; pinnae about 
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10 pairs, nearly horizontally spreading, lanceolate to oblong, 
caudate-acuminate; pinnules lanceolate, acute or obtuse, pin- 

nately parted to obtusely toothed, decurrent in the upper ones, 
short-pilose beneath; sori in 2 series, between the costule and 
margin of the pinnules; indusia orbicular-reniform, pilose. 
Honshu (Mikawa and Harima Prov.), Shikoku, Kyushu; rare. 

—China. 
17. Lastrea oligophlebia (Bak.) Copel. Nephrodium 

oligophlebium Bak.; Dryopteris oligophlebia (Bak.) C. Chr.; 
D. elegans Koidz.; D. oligophlebia var. elegans (Koidz.) H. 
It; Thelypteris oligophlebia var. elegans (Koidz.) Ching— 
Hime-warazi. Rhizomes very short, creeping or ascending; 
fronds deciduous; stipes 40-60 cm. long, green to straw-colored, 
sparsely scaly at base; scales linear-lanceolate, 6-10 mm. long, 
entire, short-pilose; blades yellowish to bright green, ovate to 
elliptic-ovate, 30-80 cm. long, 20-50 cm. wide, 3- or 4-pinnati- 
parted; pinnae broadly lanceolate, 5-8 cm. wide in the upper 
ones, about 10 cm. wide in the lowest, acuminate, short-petiolate 
in the lower; pinnules narrowly to broadly lanceolate, acumi- 
nate, short-pilose on the costas and costules above, sparingly 
long-pilose beneath, the rachis more or less narrowly winged 
except near the base; pinnules obliquely spreading, oblong to 
lanceolate, obtuse to acuminate, subentire or lobulate to pinna- 

14. GYMNOCARPIUM Newm. 

tiparted, sessile, frequently more or less adnate to the axis; vein- 
lets simple to once forked; sori between the veins and margin; 
indusia orbicular-reniform, glandular, often pilose ——Thickets 
in lowlands and hills; Honshu (Kanto Distr. and westw.), Shi- 
koku, Kyushu; common.—Korea, Ryukyus, Formosa, China. 

Var. lasiocarpa (Hayata) H. Ito. <Aspidium uliginosum 
Kunze; Dryopteris uliginosa (Kunze) C. Chr.; Thelypteris 
uliginosa (Kunze) Ching; Dryopteris lasiocarpa Hayata; D. 
oligophlebia var. lasiocarpa (Hayata) Nakai; Thelypteris 
oligophlebia var. lasiocarpa (Hayata) H. Its——Aracr-HIME- 
warasi. Differs from the typical phase in the longer 1- to 
5-celled hairs of the indusia, rachis, and costas of blades—— 
Honshu (Hachijo Isl.), Kyushu-——Ryukyus and Formosa. 

Var. subtripinnata (Tagawa) Ohwi. Dryopteris elegans 
var. subtripinnata Tagawa; D. oligophlebia var. subtripinnata 
(Tagawa) H. Ito; Thelypteris oligophlebia var. subtripinnata 
(Tagawa) H. Ito; T. viridifrons Tagawa; D. viridifrons (Ta- 
gawa) Tagawa; L. viridifrons (Tagawa) Tagawa—Mouort- 
HIME-waraBI. Blades mostly larger, bright green, mem- 
branous; pinnules spaced, broader, with a distinct, short 

petiolule, at least in the lower ones——Honshu (Kanto Distr. 
and westw.), Kyushu.—Korea. 

Usaci-sHipaA ZoKuU 

Slender, glabrous ferns; rhizomes wiry, slender, long-creeping; stipes slender, often minutely glandular; blades thinly 
herbaceous, deltoid to ovate-deltoid, pinnatifid to 2- or 3-pinnatiparted, jointed at the base or at base of the pinnae; veins pinnate, 
free; sori dorsal on the veins, rounded to oblong; indusia absentFew species, in the temperate regions of the N. Hemisphere. 

1A. Blades 2- or 3-pinnatiparted. 
2A. Blades 5-angled, membranous; lowest lateral pinnae nearly or as large as the remainder (terminal pinna) of the blade. 

1. G. dryopteris 

2B. Blades deltoid-ovate, chartaceous-membranous; lowest lateral pinnae distinctly smaller than the remainder (terminal pinna) of the 

INEGKY cobs she retens 548 Shee ObuueseEdeCUsponsEGOOeCdS 
1B. Blades simply pinnatiparted to -cleft. .......-...2eseeeeeeeee 

1. Gymnocarpium dryopteris (L.) Newm. Polypod- 
ium dryopteris L.; Lastrea dryopteris (L.) Bory; Phegopteris 
dryopteris (L.) Fée; Polypodium disjunctum Rupr.; Dryopteris 
disjuncta (Rupr.) Mort.; G. robertianum var. disjunctum 
(Rupr.) Ching; D. linnaeana C. Chr-——Usacr-suipa. _—_ Rhi- 
zomes long-creeping, wiry, about 1 mm. across, scaly when 
young; fronds deciduous, slender, glabrous, often slightly 
glaucescent on the blades beneath; stipes slender, pale green, 
lustrous, sparsely scaly, 10-25 cm. long, dark brown at base; 

scales pale brown, thinly membranous, narrowly ovate, 2-3 

mm. long, glabrous, those at base of stipes and on rhizomes 
broadly ovate, 3-4 mm. long; blades membranous, 5-angled, 
deltoid, 8-15 cm. long, slightly broader than long, glabrous, 
smooth; pinnae 3, the terminal as large as to only slightly 
larger than the lateral ones, deltoid, 5-10 cm. wide, gradually 
acute, bipinnatiparted or in lower part bipinnate, the petioles 
1.5-4 cm. long; pinnules deltoid-lanceolate, subacute to obtuse, 
sessile except for the lowest pair on the terminal pinna, some- 
times petiolate, the ultimate pinnules narrowly oblong, obtuse, 
crenate to lobulate; sori in 2 series on the pinnules, nearer the 

margin than the costule——Coniferous woods; Hokkaido, 

Honshu (centr. and n. distr.) ——Sakhalin, Korea, Himalayas, 
Siberia to Europe, and N. America. 

2. Gymnocarpium robertianum (Hoffm.) Newm. var. 
longulum (Christ) H. Ité. Aspidium dryopteris var. longu- 
lum Christ; Dryopteris jessoensis Koidz.; G. jessoense (Koidz.) 

nnbordoSsooouadees pag ooded so00nn 2. G. robertianum var. longum 

Sreterereretere leis risteetaleterelaletstajeversoretererelaverelofal mn steveratere turers 3. G. oyamense 

Koidz.; G. longulum (Christ) Kitag.; Lastrea robertiana var. 
longula (Christ) Ohwi——Iwa-usact-suipa. _ Closely allied to 
the preceding but frequently sparsely grandular on the stipes 
and blades, especially so on the nodes of the rachis; blades 
chartaceous-membranous, firmer, deltoid-ovate, 18-20 cm. 

long, 14-18 cm. wide; lateral pinnae narrowly ovate-deltoid, 
9-10 cm. long, 6-8 cm. wide, the petioles 15-20 mm. long, 
the lowest pinnae distinctly smaller than the remainder of the 
blade, the terminal pinna 13-15 cm. long, 10-11 cm. wide; 
pinnules linear-oblong, rounded to obtuse, pinnately cleft to 
toothed——Coniferous woods; Hokkaido, Honshu (Kanto 
and centr. distr.), Shikoku (high mts.)—Korea, n. China, 
and e. Siberia. The typical phase occurs from Siberia to 
Afghanistan and Europe, also in N. America. 

3. Gymnocarpium oyamense (Bak.) Ching. Polypod- 
ium oyamense Bak.; Dryopteris oyamensis (Bak.) C. Chr.; 
Currania oyamensis (Bak.) Copel.; Phegopteris oyamensis 
(Bak.) Rosenb.; Polypodium krameri Fr. & Say., incl. var. 
incisum Fr. & Sav.; Phegopteris krameri (Fr. & Sav.) Makino 

Epira-sHipa. | Rhizomes wiry, long-creeping, 1.5-2 mm. 

across, the scales scattered, pale brown, broadly lanceolate, 
3-4 mm. long, long-acuminate; fronds deciduous, slender, 
glabrous, slightly glaucous; stipes interrupted, 12-20 cm. long, 
slender, pale green, dark brown at base; scales sparse, pale 
brown, thinly membranous, deciduous; blades chartaceous- 
membranous to membranous, ovate-deltoid, 10-15 cm. long, 
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8-12 cm. wide, acute, cordate, jointed with the stipe, pinnati- 
parted to -cleft, smooth; pinnules 7-12 pairs, oblong-lanceo- 
late, 1-1.5 cm. wide, horizontally spreading, obtuse to sub- 
acute, pinnately lobed, crenate-toothed, the lowest pinnules 

broadly lanceolate, to 2 cm. wide, more or less deflexed, 
slightly broadened on the posterior side; veins pinnately 

15. CYCLOSORUS Link 

branched, the veinlets simple or once forked; sori elliptic, 1-2 
mm. long, sometimes oblong or rounded, in 2 series on the 
nearer pinnules, the costa in several somewhat irregular series. 

Honshu (Kanto to s. Kinki distr.). Shikoku-——China 
(Philippines to New Guinea?). 

Ho-sHipa Zoku 

Rhizomes erect to creeping; blades bipinnatiparted; veins pinnately branched, the single or sometimes few lower veinlets 
united with those of the adjacent veins at or below the sinus; hairs short, acicular and glandless or glandular, often mixed to- 

gether; sori on the veinlets rounded; indusia orbicular-reniform, usually large, the sporangia often with few, simple or 
glandular hairs. About 300 species, in the Tropics and subtropics. 

1A. Lowest veinlet only fused to the adjacent vein; blades regularly bipinnatiparted. 
2A. Pinnae coriaceous to firmly chartaceous, with small ovate scales on costas beneath; pinnules broadly deltoid-ovate, mucronate; vein- 

lets very close; sori marginal; seaside plant. ............ BE Oe en Ee ie eats Se scuad Man astrodancro 1. C. goggilodus 

2B. Pinnae chartaceous, not scaly; pinnules ovate to oblong, acute to very obtuse, sometimes mucronate; veinlets not very close; sori 

median, or nearer the margin than the costa. 

3A. Stipes tufted on short ascending rhizomes; blades narrowed at base; lowest anterior segment not obviously larger than the others; 

scalesypuberulousw acer raeiiit dei eicteceracileiel JskesitRE Ssh GE DAE Gills SIE Bia en eae eee 2. C. dentatus 

3B. Stipes distant on long-creeping rhizomes; blades not at all narrowed at base; lowest anterior segment larger than the others; scales 

glabrous. 
4A. Pinnae sparsely hairy, often glabrescent above except for the costas. ..........-. sees eee cece se eeeeee 3. C. acuminatus 
4B. Pinnae prominently hairy on both sides. .............. ya vans chase Seda eyebe vay sees sh er oye Cy seao ORS AIRES eee 4. C. parasiticus 

1B. Nearly all of the veinlets fused to those of the adjacent veins; blades simple or with a few unlobed pinnae. .......... 5. C. triphyllus 

1. Cyclosorus goggilodus (Schk.) Link. Aspidium 
goggilodus Schk.; Dryopteris goggiloda (Schk.) O. Kuntze; 
Dryopteris unita sensu auct. Japon., non O. Kuntze——Tetsv- 
Ho-sHIpA. Plant nearly glabrous; rhizomes long-creeping, 
with scattered brown ovate scales 2-3 mm. long; stipes 30-90 
cm. long, 3-4 mm. across, lustrous, brownish, nearly naked; 
blades lanceolate to narrowly oblong, 30-70 cm. long, 10-25 
cm. wide, abruptly contracted at tip; pinnae 20-28 pairs, 
coriaceous to firmly chartaceous, broadly linear, 8-15 mm. 
wide, acuminate, cuneate at base, subsessile, subglabrous to 

short-pilose beneath, nearly glabrous above, with small ovate 
scales 0.5-1 mm. long on costas beneath, the terminal pinna 
similar to the lateral ones; segments broadly deltoid-ovate, 
mucronate; veins 6-8 pairs per segment, very close; sori sub- 
marginal; indusia orbicular-reniform, 0.2-0.5 mm. across, 

nearly glabrous to short-pilose——Wet places near the sea; 
Honshu (Izu Prov. and westw. in warmer parts), Shikoku, 
Kyushu.—Ryukyus, Formosa, and China; widely distributed 
in the tropics and subtropics. 

2. Cyclosorus dentatus (Forsk.) Ching. Polypodium 
dentatum Forsk.; C. oblancifolius (Tagawa) Tagawa; Dryo- 
pteris oblancifolia VTagawa——INu-KEHo-sHIDA. Rhizomes 
short, ascending; stipes tufted, short-pilose, sparsely scaly; 
scales dark brown, linear, about 10 mm. long, puberulous; 
blades herbaceous, oblong-lanceolate to oblanceolate-oblong, 
30-60 cm. long, 10-16 cm. wide, gradually narrowed at base, 
rather abruptly narrowed toward tip, the terminal pinna 
deltoid-lanceolate, 10-12 cm. long, 2-3 cm. wide; rachis densely 
pubescent on upper side, less so beneath; pinnae 13-15 pairs, 
spreading, broadly linear-lanceolate, 6-8 cm. long, 10-17 mm. 
wide, abruptly acuminate, truncate at base, sessile, pinnately 
cleft, short-pilose on both sides, densely long-pilose on .the 
costas, sparsely so on the veinlets, the lower pinnae reduced, 
ovate, 15-2 cm. long, about 1 cm. wide, obtuse; pinnules 

oblong, about 3 mm. wide, obtuse or truncate-rounded at 
apex, entire; veinlets simple, not reaching the margin; sori 
median; indusia orbicular-reniform, densely short-pilose— 

Honshu (Kii Prov.), Shikoku, Kyushu (s. distr.); rare—— 
Formosa and widespread in the Tropics. 

3. Cyclosorus acuminatus (Houtt.) Nakai. Polypod- 
ium acuminatum Houtt.; Dryopteris acuminata (Houtt.) 
Nakai; Polypodium sophoroides Thunb.; Aspidium sopho- 
roides (Thunb.) Sw.; Nephrodium sophoroides (Thunb.) 
Desyv.; D. sophoroides (Thunb.) O. Kuntze; C. sophoroides 
(Thunb.) Tard.-Bl.; A. oshimense Christ; D. oshimensis 
(Christ) C. Chr.; D. ogatana Koidz.; D. ensipinna Tagawa 
—Ho-suwa. Evergreen; rhizomes long-creeping, 34 
mm. across, sparsely pilose and thinly scaly; stipes slender, 
25-50 cm. long, straw-colored, sometimes dull purplish, 
sparsely short-pilose, sparsely scaly at base; scales lanceolate, 
4-6 mm. long, brown; blades chartaceous, lanceolate to nar- 
rowly oblong-ovate, 30-60 cm. long, pinnate, deep green above, 
slightly paler beneath, abruptly and caudately long-acuminate, 
the terminal pinna linear- to deltoid-lanceolate, the rachis 
prominently short-pilose, somewhat hispid on underside; pin- 
nae linear- to broad-lanceolate, 7-20 mm. wide, gradually 
acuminate, spreading, truncate at base, sessile, pinnately cleft, 
costas and veins strigose on upper side, spreading-pilose be- 
neath; pinnules ovate to oblong-ovate, 3-4 mm. wide, obtuse 
to subacute with a short mucro at tip, the lowest anterior 
pinnule longer than the others; sori in 2 rows, nearer the 
margin than the veins; indusia small, orbicular-reniform, 

short-pilose on back, about 0.5 mm. across, entire, brownish. 
Thickets and sunny slopes; Honshu (Kanto Distr. 

through Tokaido to Kinki and westw.), Shikoku, Kyushu. 
Ryukyus, Formosa, s. Korea, and China. 

4, Cyclosorus parasiticus (L.) Farw.  Polypodium 
parasiticum L.; Aspidium parasiticum L.; Nephrodium para- 
siticum (L.) Desv.; Dryopterts parasitica (L.) O. Kuntze— 
Ke-Ho-sHipa. Rhizomes long-creeping; stipes 20-80 cm. long, 
pilose, scaly toward the base; scales dark brown, linear to 
linear-lanceolate, 8-15 mm. long, entire; blades chartaceous, 
oblong-lanceolate, 40-70 cm. long, 15-30 cm. wide, abruptly 
contracted and acuminate at the tip, prominently pubescent on 
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both sides; pinnae 18-24 pairs, broadly linear to linear-lanceo- 
late, 1-1.5 cm. wide, gradually long-acuminate, truncate at 

base, sessile, pinnately cleft; pinnules broadly oblong to nar- 
rowly ovate-oblong, 2-4 mm. wide, rounded at apex, crenate; 
sori median or slightly nearer the margin than the vein; 
indusia orbicular-reniform, 0.5-0.7 mm. wide, pilose. 
Honshu (Izu Isls.), Shikoku, Kyushu——Ryukyus, Formosa, 
China, Tropics of Asia, Africa, and Australia. 

5. Cyclosorus triphyllus (Sw.) Tard.-Bl. Mentiscium 
triphyllum Sw.; Phegopteris triphylla (Sw.) Mett.; Dryo- 
pteris triphylla (Sw.) C. Chr.; Abacopteris triphylla (Sw.) 
Ching; M. simplex Hook.; Polypodium simplex (Hook.) 
Lowe; Phegopteris simplex (Hook.) Mett.; D. simplex 
(Hook.) C. Chr—K6émort-sHipa. Rhizomes slender, 
long-creeping, 2-3 mm. across, short-pilose, scaly toward tip, 
black-brown; scales brown, linear-lanceolate, 2-5 mm. long, 

entire, short-puberulent; stipes slender, straw-colored to pale 
brown, scaly toward base, short-pilose especially on upper 
portion, 7-20 cm. long in sterile fronds, to 40 cm. long in the 

16. DICTYOCLINE Moore 

fertile; blades with 1-3, rarely 5 simple pinnae; terminal pinna 
of sterile blades thinly chartaceous, broadly lanceolate to 
broadly oblong-lanceolate, 10-22 cm. long, 2.5-4 cm. wide, 
long-acuminate, sometimes subcordate or rounded at base, 
undulate or entire, pinnately veined, short-pilose on the costas 
of both sides, the petiolule about 1 cm. long; terminal pinna of 
fertile blades usually lanceolate; lateral pinnae of sterile and 
fertile blades usually smaller, 1/4 to 1/3 as long as the 
terminal pinna, sometimes greatly reduced and adnate to the 
base of the terminal pinna; veins obliquely spreading, parallel, 
slightly arcuate, raised especially beneath, the venation menis- 
scioid, i.e. the opposite veinlets uniting and sending out an 
excurrent veinlet, this often meeting the adjacent veinlets, 

thus forming two rows of areoles between the main veins; 
sori on the veinlets, linear to oblong, the sporangia with 1-3 
hispid hairs (under magnification); indusia absent——Kyu- 
shu (Yakushima)——Ryukyus, Formosa, s. China to India, 
Malaysia to Australia. 

Ami-sH1paA ZoKU 

Terrestrial, pilose ferns; rhizomes short, ascending, dictyostelic; scales on rhizomes and lower part of stipes narrow, dark 
brown, ciliate; blades deltoid-ovate, pinnatifid to pinnate; pinnae entire, chartaceous-herbaceous, with somewhat irregular 
goniopteroid or meniscioid venation; veins sometimes branched and anastomosing to form 3 or 4 rows of areoles between the 
costas; sori elongate, on the veins; indusia absent——One species, Japan to India. 

1. Dictyocline griffithii Moore var. wilfordii (Hook.) 
Moore. Hemionitis wilfordii Hook.; D. wilfordit (Hook.) 
J. Smith; D. griffithti var. pinnatifida (Hook.) Bedd.; Hemi- 
onitis griffith var. pinnatifida Hook——Amisuwa.  Rhi- 
zomes short-creeping; fronds dull with spreading hairs; stipes 
15-30 cm. long, slender, straw-colored, dark brown and 
thinly scaly toward base; scales dark brown, linear-lanceolate, 
4-6 mm. long, long-acuminate, loosely ciliate; blades thinly 
chartaceous, narrowly deltoid, simply pinnaticleft to lobulate, 

17. CYSTOPTERIS Bernh. 

15-30 cm. long, 10-18 cm. wide, acuminate to acute, with a 
pair of distinct sessile pinnae at base, these narrowly oblong- 
ovate, 1.5-2.5 cm. wide, obtuse to subacute, subentire, some- 
times slightly wider than the others, rounded at base on the 
posterior side; rachis, costas, veins and veinlets prominent on 
both sides; sporangia on the veinlets ——Woods; Honshu (s. 
Kinki Distr.), Shikoku, Kyushu——Ryukyus, Formosa. The 

typical variety occurs in Formosa, China to India. 

Nayo-sHipA Zoku 

Terrestrial; rhizomes somewhat creeping, dictyostelic, with brown rather broad scales; fronds bipinnate or more compound, 
stipitate, glabrous or sparsely polise; veins free; sori round; indusia attached to the base, basiscopic, thin; paraphyses absent—— 
Cosmopolitan, with about 18 species. 

1A. Pinnules obliquely cuneate, short-petiolulate; fronds nearly glabrous. 
2A. Rhizomes short-creeping, the fronds numerous, clustered; basal scales broadly lanceolate to linear, acuminate; blades oblong to ob- 

long-ovate, much longer than broad, not broadest at base. . stoloodeSeeOEDedobpoooneD Goda cd deebuobcososdora.s 1. C. fragilis 

2B. Rhizomes slender, long-creeping, the fronds remote; basal scales ovate, acute; blades deltoid to deltoid-ovate, broadest at base. 

1B. Pinnules truncate at base, sessile; fronds sparsely pubescent. 

3A. Pinnae obliquely spreading, sparsely pubescent on both sides. . 

2. C. sudetica 

DoS OU ESS HOUDUEE AbtoSebe don Dobe sno UEaGsaccE 3. C. japonica 
3B. Pinnae horizontally spreading, densely pubescent on both sides. ........-.-.ecseeeee sent ee eee e en eneeeneeeeee 4. C. tenuisecta 

1. Cystopteris fragilis (L.) Bernh. Polypodium fragile 
L.; Athyrium fragile (L.) Spreng——Nayo-sHwa. — Rhi- 
zomes short-creeping, densely covered with the basal stubs of 
old stipes; fronds deciduous; stipes 3-10(-18) cm. long, tufted, 
straw-colored, brown and rather densely scaly at base; scales 
broadly lanceolate to linear, acuminate, pale brown, entire; 
blades thinly membranous, oblong to oblong-ovate, 7-18 cm. 
long, 2-6 cm. wide, acuminate to acute, bipinnatiparted to 
bipinnate, not broadened at base, nearly glabrous; pinnae ovate 
to broadly lanceolate, sometimes the lowest deltoid-ovate, 
6-12 mm. wide, acute to obtuse, short-petiolulate; pinnules 

oblong to obovate, 3-8 mm. long, 2-4 mm. wide, obtuse, 
sessile, usually more or less decurrent on posterior side at 
base, few-toothed to lobulate; veinlets not reaching the mar- 

gin; sori on upper portion of the simple veinlets; indusia 
thinly membranous, whitish, nearly orbicular to ovate-lanceo- 
late ——Hokkaido, Honshu (centr. and n. distr.), Shikoku 
(Mount Tsurugi in Awa Prov.) ——Sakhalin, Kuriles, Korea, 
Formosa (alpine), and the colder regions and mountains of 
the N. and S. Hemispheres. 

2. Cystopteris sudetica A. Br. & Milde. C. leucosoria 
Schur——YaMa-HIME-WARABI. Rhizomes slender, long- 
creeping, 1.5-2 mm. across, sparsely scaly, remote; stipes 
10-20 cm. long, slender, straw-colored, smooth, lustrous, with 
few scales toward the dark brown base, very sparsely so 
above; scales ovate, acute; blades deltoid to deltoid-oyate, 
10-15 cm. long, 7-12 cm. wide, acuminate, glabrous or some- 

times with scattered hairlike scales on the rachises; pinnae 
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thinly membranous, ovate-lanceolate, 5-10 cm. long, 2-3 cm. 
wide, acuminate, short-petiolulate; pinnules obliquely ovate, 
5-10 mm. long, 3-6 mm. wide, obtuse, obliquely cuneate at 
base, very short-petiolulate, pinnately parted, obtusely toothed; 
veinlets ending in the sinus between the teeth; sori round; 

indusia orbicular to elliptic, thinly membranous, white—— 
Coniferous woods in high mountains; Honshu (Shinano and 
Suruga Prov.) ; rare——n. Korea to Siberia and n. Europe. 

3. Cystopteris japonica Luerss. Acystopteris japonica 
(Luerss.) Nakai——Usu-nime-warast. Rhizomes creeping, 
3-4 mm. across, scaly, the fronds close to remote; fronds 
deciduous; stipes 20-40 cm. long, rather slender, lustrous, 
2-3 mm. across, rather densely scaly and with minute scurf- 
like hairs; scales spreading, ovate to broadly lanceolate, 1-3.5 
mm. long, acute, rounded at base, with oblong to elliptic cells; 
blades thinly herbaceous, deltoid-ovate, 30-50 cm. long, 25-40 
cm. wide, acuminate, 3-pinnate, the rachises with jointed 
curved hairs; pinnae usually opposite, obliquely to nearly hori- 
zontally spreading, broadly lanceolate, 2.5-6 cm. wide, acumi- 
nate, nearly sessile, the lowest pinnae narrowly deltoid-ovate, 
4-10 cm. wide; pinnules narrowly oblong-ovate, 1.5-4 cm. 
long, 7-15 mm. wide, obtuse to acute, sessile, horizontally 
spreading, pinnatifid to pinnate, sparsely pubescent; ultimate 

18. ATHYRIUM Roth 

pinnules oblong, obtuse to rounded, obtusely toothed to 
lobulate; veinlets reaching the margin; sori near the base of 
the sinus; indusia minute, ovate-orbicular to ovate——Woods 
in mountains; Honshu (Iwashiro Prov. and westw.), Shikoku, 
Kyushu.—Formosa (var.). 

4, Cystopteris tenuisecta (Bl.) Mett. <Aspidium tenut- 
sectum Bl.; Athyrium tenuisectum (Bl.) Moore; Acystopteris 
tenuisecta (Bl.) Tagawa; Lastrea setosa Bedd.; C. setosa 
(Bedd.) Bedd.; C. formosana Hayata; Acystopteris formosana 
(Hayata) Tagawa——Horaruime-warasi. § Resembles the 
preceding in habit; rhizomes short-creeping to ascending; 
stipes 20-40 cm. long, with scattered scales; scales thinly 
membranous, spreading, broadly lanceolate, 2-3 mm. long, 
short-acuminate, dull; blades thinly herbaceous, ovate- to 
deltoid-lanceolate, to 40 cm. long and 30 cm. wide, acuminate, 

3-pinnate, the rachises straw-colored, short-pubescent, also with 
a few hairlike scales; pinnae usually opposite, horizontally 
spreading, lanceolate, the lowest to 17 cm. long, 6 cm. wide, 
acuminate, sessile; pinnules lanceolate to narrowly oblong, 
acute, sessile, pinnately parted to pinnate; ultimate pinnules 
oblong, obtuse, obtusely toothed to lobed, short-pubescent on 
both sides—Kyushu (Yakushima)—Formosa, China to 
India, and Malaysia. 

INU-waRABI ZOKU 

Rhizomes erect and short, or creeping and elongate, the scales membranous to somewhat firm, pale brown to nearly black, 
sometimes spinulose; blades membranous to coriaceous, usually pinnately compound, rarely simple; veins and veinlets mostly 
free, rarely anastomose; sori dorsal, elongate, rarely short and roundish along the veinlets; indusia elongate and straight on 
one side (asplenioid), curved across the veinlets (athyrioid), or interrupted at the distal end and equally disposed on both 
sides of the veinlets (diplazioid), rarely rudimentary or absent—Nearly cosmopolitan, with about 600 species. 

1A. Indusia absent or fugacious, soon concealed under the sorus. 

2A. Ultimate pinnules awn-toothed; blades deltoid; indusia minute, reniform. ...........-..ceeeeeeceeeeseeees 22. A. spinulosum 

2B. Ultimate pinnules crenate to acute-toothed. 

3A. Rhizomes short, not obviously creeping; fronds tufted; blades bright green; indusia usually absent. ............ 23. A. alpestre 
3B. Rhizomes creeping, elongate; fronds not tufted, remote, toward end of the rhizomes; blades glaucous to deep green. 

4A. Indusia absent. 

5A. Sori linear to oblong, elongate. ................25- 

5B. Sori round to elliptic, short. 

GAN Sorivelliptica wevacie seers cccinro ie ee ere ere eee 
6B. Sori round. 

AUTRE RTC: Sones, Haye ase ote ae ete ce chen eer 1. A. decurrentialatum 

RTE ASC OI CITES EOL DI TGR OTH patron Greiner eben 2. A. hakonense 

7A. Stipe brownish; pinnae green, glabrous to pubescent beneath; sori submarginal. .......... 3. A. crenulatoserrulatum 
7B. Stipe yellowish green; pinnae more or less whitish beneath; sori subcostal. ..........-000eeeeeeeceeees 4. A. fluviale 

4B. Indusia present, reniform to broadly lanceolate. 

8A. Pinnae simply lobed or 2- or 3-pinnatiparted; rachises at least above the middle and rachillas prominently winged. 
9A. Pinnae pinnatiparted to nearly bipinnate, the pinnules crenate-toothed; blades thinly membranous. ...... 5. A. viridifrons 
9B. Pinnae pinnatilobed to pinnatiparted, the pinnules oblong, very obtuse to rounded, crenate-toothed; blades thinly charta- 

cCeous-membranousse erence neerrinicr 
8B. Pinnae 3- or 4-pinnatiparted; rachises not winged. ... 

1B. Indusia persistent. 

10A. Blades simple, pinnatiparted, or with 3—7 simple pinnae. 
11A. Blades pinnate, pinnae 3-7. 

12A. Pinnae uniformly awn-toothed; scales small, entire. .... 

PeetversvoiekNeleveveicvolieeteteeacrclevsreratertevererciets terete rey erers 6. A. unifurcatum 
Be SE SIGHS GOm.Ce Spat oma oRodeaon aa ue 7. A. atkinsoni 

FRnKtati God Acnco stn occ OnmaU cumin co uAD Oddi 8. A. pinfaense 
12B. Pinnae obsoletely toothed only toward apex; scales spinulose. ..........0.ceeeeecseeeescecceeeceeeee 9. A. aphanoneuron 

11B. Blades simple and entire, or pinnatiparted. 

13A. Blades subcoriaceous to thick-herbaceous, glabrous on upper surface. ........-.eeccceeee cece ence eeeeeeee 10. A. dubium 

13B. Blades herbaceous, with few fleshy bristlelike hairs on upper surface. ...........eeeeeceeeeeeeveee 17. A. grammitoides 
10B. Blades with more than 11 pinnae. 

14A. Pinnae simple, toothed to lobulate, strongly oblique at the base. 
15A. Indusia reniform to orbicular. 

16A. Scales at base of stipe ovate-triangular to broadly lanceolate, 2-3 mm. long; pinnae obtuse to rounded. .... 11. 4. nakanoi 
16B. Scales at base of stipe linear-lanceolate, gradually acuminate; pinnae acuminate. 

17A. Pinnae deflexed, except the upper ones. ..........- BSSTo LIE Ce ALICE eI DI Ho ORO OG G 26. A. reflexipinnum 
17B. Pinnae not deflexed, except sometimes the lowest ones. 
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1 SAvmNC islaterose-clliatestsorevitha pata piy sesame itspaiateter ai ttetateietele sey olaVeiarels etetalsteyaVeteteter=,=istalatsrsi/stela\atein 27. A. rupestre 
LBB lau siarentire wsOris wi tholite para plAVSCSal iste salatstatelatalatersie'« {leis laleya:cletelsiolate s/alaleysicfalecelaiaielels ciel eleistels 28. A. yokoscense 

15B. Indusia linear, usually 4-8 mm. long. 
19A. Pinnae membranous, the median and upper ones slightly adnate to the rachis; scales on stipes lanceolate to linear-lanceolate. 

12. A. okudairae 

19B. Pinnae herbaceous to somewhat chartaceous, mostly not adnate to the rachis; scales on stipes narrowly ovate. 13. A. wichurae 
14B. Pinnae simple to much dissected, not at all or only slightly oblique at the base, usually equilateral. 

20A. Pinnae sessile, lanceolate to linear-lanceolate, equilateral, regularly lobulate, sometimes dissected, the pinnules on a prominently 

winged rachis. 
21A. Pinnae deeply pinnatiparted, the sinus between the segments broad; indusia solitary, simple, sometimes athyrioid. 

22A. Blades 35-45 cm. wide; pinnae 15-22 cm. long, 3.5—4 cm. Wide. ......esceeccccecceeceeeeeeees 14. A. pterorachis 

22B. Blades 17-22 cm. wide; pinnae less than 15 cm. long, 2—3.5 cm. wide. ........eseeesevseeeecceeesers 15. A. henryt 
21B. Pinnae lobulate to pinnatiparted, the sinus between the segments narrow; indusia numerous and parallel on the segments or 

lobes, usually asplenioid, sometimes diplazioid on the lowest veinlet, very rarely athyrioid. 
Py AcmRbIzomes short andathicketrondsittiitec svete cjaystayers cvefelalelavel elavele steiclafole lateletel otaia'cfayele:nie.elelele's «/e)viclers 16. A. pycnosorum 

23B. Rhizomes long-creeping, slender; fronds remote. 
Pree LUon aerobtlisentoyacteswl—SuculsilOn cy watchsrsretalclersiais)s|stsvateterarer<teisislekal ala’ a eaietaleteicie slelsie\eyefsisietetsreiale 17. A. grammitoides 
24B. Pinnae acuminate, 5-15 cm. long. .........eseseecccceeeees eiotelelstetelerstoletes lateverncia tava efene cleitals 18. A. japonicum 

20B. Pinnae at least the lower petiolulate, if sessile the pinnules oblique or pinnately compound on a wingless rachis. 
25A. Pinnules while young with few fleshy deciduous bristles along cost on the upper side. 

26A. Pinnae long-acuminate, deeply bipinnaticleft to bipinnate. 
27A. Stipes and rachis greenish; pinnules oblique; indusia asplenioid to athyrioid. ............++++20-00- 19. A. tseanum 
27B. Stipes and rachis purplish; pinnules equilateral or nearly so; indusia sometimes diplazioid. ........ 20. A. frangulum 

26B. Pinnae obtuse to acute, pinnately lobulate to parted. ........sccceee neces ene e trees ees seesssccs 21. A. tozanense 
25B. Pinnules without deciduous fleshy bristles on upper side. 

28A. Pinnae sessile or nearly so. 

29A. Scales on stipes broadly lanceolate to narrowly ovate, to 5 mm. wide or more. 
30A. Scales at base of stipes broadly lanceolate, fuscous. .......+eeeeeeeeeeecseeeees 24. A. filix-femina var. longipes 
30B. Scales at base of stipes narrowly ovate, nearly black. ..........00ecceesecssseesnsscseceees 25. A. melanolepis 

29B. Scales on stipes subulate to narrowly lanceolate, gradually narrowed to a long filiform tip, to 2(—3) mm. wide. 
31A. Pinnae deflexed except the upper ones, usually not more than 2.5 cm. long. ..............+- 26. A. reflexipinnum 
31B. Pinnae spreading, not deflexed except sometimes the lowest ones. 

32A. Scales at base of stipes fuscous to pale brown; indusia asplenioid and athyrioid. 
33A. Blades oblong-ovate to broadly lanceolate; pinnae sessile. 
BAe LUGIIslalexose-ClliatestsOnu WAL Ln ALA DM SeSsuetstelslslelatelstelstetereielsieleistelsieleieisisielsicisielsleterst<ieiatstelstels 27. A. rupestre 
34B. Indusia entire; sori without paraphyses. 

35A. Scales at base of stipes 7-12 mm. long, 1-1.5 mm. wide. ...........2.220eeeeeeeeee 28. A. yokoscense 
35B. Scales at base of stipes about 15 mm. long, 0.5-2 mm. wide. ...........-ceeeeeeeeceeee 29. A. tashirot 

33B. Blades deltoid to deltoid-ovate; pinnae short-petiolulate to subsessile. 
36A. Blades 40-70 cm. long, 30-50 cm. wide; pinnae short-petiolulate; pinnules acute. ........ 30. A. multifidum 
36B. Blades 17-30 cm. long, 15-25 cm. wide; pinnae nearly sessile; pinnules subobtuse to acute. .. 31. A. pinetorum 

32B. Scales at base of stipes nearly black; indusia mostly asplenioid. 
37A. Pinnae lanceolate to linear-lanceolate, 20-40 mm. wide; pinnules 12-20 mm. long, usually acute; lowest anterior 

IMdustaysounetnesy at yO. aceyeye oi yntalarstaynistarslela\e icicle ove slsvsiorsiststeresercislai= eles sisiereiels eieisieie 32. A. otophorum 
37B. Pinnae broadly linear, about 15 mm. wide; pinnules less than 12 mm. long, obtuse to rounded; lowest anterior 

indusia:diplazioid sree vse ce teisris se vsrisset ee neoie cee ese eet ee a oor eon eases 33. A. subrigescens 
28B. Lower pinnae more or less petiolulate. 

38A. Ultimate pinnules prominently oblique. 
39A. Stipes greenish to straw-colored, herbaceous, dull; pinnae equilateral. 

4DAStRhiZomes; Creeping wsteerateiore fora lar cera alahereeyess: « Sisrexeveo; weve, croyaichacd cs sumtatarayerstanaye oi otals} asehePoiasetevs: arte 34. A. niponicum 
40B. Rhizomes short, erect or ascending; fronds tufted. 

41A. Indusia asplenioid or sometimes athyrioid; blades ovate to deltoid-ovate. .........-..++2000: 35. A. vidalit 

41B. Indusia mostly asplenioid, rarely diplazioid; blades narrowly to broadly ovate. .........+++++.. 36. A. wardit 
39B. Stipes brownish, coriaceous, lustrous; pinnae oblique; sori costal; indusia asplenioid. ............ 37. A. mesosorum 

38B. Ultimate pinnules nearly equilateral. 

42A. Rachis and stipes prominently scaly throughout; sori costal. 
43A. Pinnae nearly opposite, thinly herbaceous; stipes and blades smooth. 

44A. Rhizomes long-creeping, slender, the fronds somewhat remote; pinnae more or less oblique; lower pinnules 
pinnatiparted; indusia 1-3 mm. long, asplenioid. ..............0200-ee0e- 38. A. crenatum var. glabrum 

44B. Rhizomes thick, short, erect or ascending, the fronds tufted; pinnae equilateral; pinnules sometimes pinnati- 

parted to -lobed, the lobes orbicular to elliptic; indusia 3-4 mm. long, frequently diplazioid and asplenioid. 
39. A. squamigerum 

43B. Pinnae alternate, chartaceous-herbaceous; stipes and blades scabrous. ........020eeeeseeeeeees 40. A. procerum 

42B. Rachis and stipes densely scaly only at base, sparsely so or glabrous above. 
45A. Sori mostly elongate; indusia linear, solitary or sometimes diplazioid; pinnae crenate- or mucronate-toothed, the 

upper ones only slightly decurrent. 

46A. Lower veinlets united to those of the adjacent veins; blades thinly chartaceous, brownish when dried; pinnules 
lobulatestorshallowlyslobed ya-y. cress ole vin Serctctere ae else mers ale fon eine bie iele e eee, wie 41. A. esculentum 

46B. Veinlets free. 
47A. Blades 2- to 4-pinnate. 
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48A. Most of the ultimate pinnules pinnately cleft to parted. 
49A. Sori more or less median to subcostal, near middle of the veinlets; blades usually brownish green to 

green when dried. 
50A. Stipes prominently scaly at base; ultimate pinnules broadly lanceolate to narrowly oblong, 2-3 mm. 

Wi, ‘Jpoods laduueBOF ODI aUbDoO bear oobooDonUCOONoOGHEODGaboSURod 42. A. naganumanum 

50B. Stipes sparsely scaly at base; ultimate pinnules ellipitic to oblong, 3.5—5 mm. wide. 
SPAS Ultimate: pinnules:remote: Ao: \-)2)-eiveseletecserae eect aie lareicieltetaied lm iseiel caer 43. A. bittyuense 
PUBS ltimatespinnulesicloseareetacee reesei eter itiiere er ttete tener atta 44. A. nipponicola 

49B. Sori along the costas on lower half of veinlets; blades brownish green when dried. .. 45. A. doederleinu 

48B. Most of the ultimate pinnules coarsely toothed to pinnately lobed. 
52A. Sori near middle of the veinlets, short to elongate; blades herbaceous-chartaceous; ultimate pinnules 

rarely to 10 cm. long. 
53A. Scales at base of stipes withering, fugacious, brown, nearly smooth on margin. .... 46. A. hachijoense 

53B. Scales at base of stipes persistent, nearly black, prominently spinulose. .............- 47. A. virescens 
52B. Sori on lower half of the veinlets; blades thinly chartaceous; pinnules (3—)5—20 cm. long; scales at base 

of stipes more or less persistent, fuscous, linear, about 1 cm. long, about 1 mm. wide, spinulose- 

Ciliolatedsaystrcpa vets eerersteter eke 

47B. Blades simply pinnate. 

waite se SA ya Re andes eRe RE eas CPE STS, cd 48. A. maximum 

54A. Veins nearly at right angles to the costa; sori subequal in length, asplenioid. ............... 49. A. petri 
54B. Veins forming an obtuse angle to the costa; sori unequal in length, the sorus of lowest veinlet longest and 

nearly always diplazioid. ...... Ree ArT Pah MRE eeMICeRt AI) mteice ary oh Mion chains 50. A. mettenianum 

45B. Sori orbicular or reniform, sometimes obovate; indusia reniform or obovate; pinnae aristate-toothed, the upper ones 

strongly decurrent; blades simply pinnate. ............. 0. eee eee cece eee ee eee teen eee 51. A. shearert 

1. Athyrium decurrentialatum (Hook.) Copel. Dz 
plazium decurrentialatum (Hook.) C. Chr.; Gymnogramme 
decurrentialata Hook.; Dryopteris decurrentialata (Hook.) C. 
Chr.; Cornopteris decurrentialata (Hook.) Nakai; D. hook- 
erianum Koidz.; C. opaca Tagawa, sensu auct. Japon., excl. 
basion——SHIKEcHI-sHIpDA. Rhizomes creeping, very thinly 
scaly; fronds glabrous, 30-70 cm. long; stipes usually shorter 
than the blades, pale green to straw-green, purplish, sparsely 
scaly; scales thinly membranous, narrowly to broadly lanceo- 
late, sometimes narrowly ovate, 4-5 mm. long, pale brown, 
entire, deciduous; blades membranous, deltoid-ovate to oblong- 
ovate, 25-40 cm. long, 17-30 cm. wide, bipinnatiparted, or 
sometimes in lower part bipinnate, grayish green, slightly 
brownish when dried; pinnae 6-9 pairs, nearly opposite, 
spreading, broadly lanceolate, 2.5-5 cm. wide, sessile or sub- 
sessile, acuminate; pinnules oblong to ovate-oblong, 2-3.5 cm. 

long, 5-10 mm. wide, obtuse to rounded or subacute, usually 
decurrent on the broadly winged rachis, obsoletely toothed, 
entire or sometimes lobulate to parted; sori linear, naked, 1-3 

mm. long, often forked——Honshu (Ugo Prov., Kanto Distr. 
and westw.), Shikoku, Kyushu; rather common.—s. Korea, 

Formosa, and China. 
Var. pilosellum (H. Ito) Ohwi. Cornopteris decurrentia- 

lata Nakai var. pilosella H. \to; Diplazium christensenianum 
Koidz.; C. christenseniana (Koidz.) Tagawa; C. musashien- 
sis Nakai; A. musashiense (Nakai) C. Chr.—Taxao- 
SHIKECHI-SHIDA. | With multicellular hairs on stipes, rachis, 
and on the underside of blade——Honshu, Shikoku, Kyushu. 

2. Athyrium hakonense (Makino) C. Chr. Cornopteris 
hakonensis (Makino) Nakai; A. crenulatoserrulatum forma 
hakonense Makino——HakoneE-SHIKECHI-SHIDA. — Resembles 
the preceding species, differing chiefly in shorter sori; fronds 
glabrous, the costas often short-hairy on the underside of the 
ultimate pinnules; blades ovate-deltoid, bipinnate; pinnules 

oblong-ovate, 2-4 cm. long, 7-12 mm. wide, acute to obtuse, 
truncate at base, sessile or very slightly adnate to the scarcely 
winged rachis, lobulate to parted, obsoletely toothed; sori 
elliptic, median, about 1 mm. long——Honshu (Kanto to s. 
Kinki Distr.) ; rather rare. 

8. Athyrium crenulatoserrulatum Makino. Dryo- 

pteris crenulatoserrulata (Makino) C. Chr.; Cornopteris crenu- 
latoserrulata (Makino) Nakai——Ipron-warasi, O-MIYAMA- 
INU-waRABI. Rhizomes creeping; stipes usually as long as 
the blades, distinctly scaly especially toward the base, straw- 
colored, greenish; scales pale brown, membranous, broadly to 
narrowly lanceolate, 5-10 mm. long; blades nearly mem- 
branous, deltoid, 25-40 cm. long, nearly as wide, bipinnati- 
parted, thinly short-hairy on the costas of segments beneath, 
sometimes also on the rachis of pinnae beneath; pinnae 6-8 
pairs, nearly opposite, narrowly oblong, 10-25 cm. long, 
acuminate, the upper ones smaller, the lowest pinnae broader, 
ovate-oblong, with a much-reduced pinnule near base, sub- 
sessile or the petiolules 1-2 cm. long; pinnules oblong to 
broadly lanceolate, 1-2 cm. wide, acuminate to acute, very 
short-petiolulate or sessile, pinnatiparted, the ultimate pinnules 
oblong, 4-8 mm. long, 2-4 mm. wide, obtuse, toothed; sori 

rounded, 2-5 on each side of the pinnules, fuscous-brown, 
about 1 mm. across, naked——Hokkaido, Honshu (centr. and 
n. distr.).——Korea and Manchuria. 

4, Athyrium fluviale (Hayata) C. Chr. Dryopteris 
fluvialis Hayata; D. athyriiformis Rosenst.; Cornopteris flu- 
vialis (Hayata) Tagawa; C. tashiroi Tagawa; A. tagawae 
C. Chr. HosoBA-SHIKECHI-SHIDA, OBA-MIYAMA-INU-WARABI. 

Rhizomes ascending, with the basal stubs of old stipes toward 
the tip; stipes rather slender, brownish green, glabrous, thinly 
scaly toward base; scales membranous, broadly lanceolate to 
narrowly deltoid-ovate, 2-4 mm. long, brown, crisped, de- 
ciduous; blades narrowly deltoid, 20-30 cm. long, 15-25 cm. 
wide, short-acuminate, 3-pinnatiparted, blackened when dry, 
slightly glaucescent beneath, thinly puberulous while very 
young; pinnae 6-8 pairs, the lower opposite, 7-13 cm. long, 
3-6 cm. wide, acuminate, spreading, subsessile, the median 
ones not contracted at base, the lowest pinnae contracted at 
base, short-petiolulate; pinnules oblong, 15-40 mm. long, 7-15 
mm. wide, acute to obtuse, sessile, pinnatiparted, the ultimate 

pinnules oblong, rounded at apex, obsoletely toothed to lobu- 
late; sori 3-8 in 2 series on each pinnule, rounded, naked, less 

than 1 mm. across, brown——Mountains; Kyushu (Yaku- 
shima).—Formosa and Bonins. 

5. Athyrium viridifrons Makino var. okuboanum (Ma- 
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kino) Ohwi. A. okuboanum Makino; Dryopteris okuboana 
(Makino) Koidz.; 4. viridifrons forma okuboanum (Ma- 
kino) Makino; Lunathyrium unifurcatum var. okuboanum 
(Makino) Kurata; Athyrium henryi auct. Japon., non Diels 
——O-HIME-WARABI. '— Rhizomes creeping; stipes light green, 
30-50 cm. long, with deciduous scales; scales membranous, 
linear to broadly lanceolate, 3-10 mm. long, about 2 mm. 
wide, entire, unequal, fuscous-brown; blades thinly herbaceous 
to membranous, deltoid-ovate, or sometimes oblong-ovate, 
40-80 cm. long, 25-50 cm. wide, acuminate, to bipinnatiparted 
to bipinnate, green, the rachis sometimes with minute dark 
brown scales; pinnae 7-10 pairs, opposite to alternate, oblong- 
ovate, 20-40 cm. long, subsessile, the lower pinnae often short- 
petiolulate with a pair of smaller pinnules at base, the costas 
on both sides with some hairlike scales, the rachis winged; 
pinnules broadly lanceolate to oblong, 3-6 cm. long, I-1.5 cm. 
wide, acuminate to obtuse, usually broadly adnate at base to 
the rachis, crenate-toothed or pinnately lobed to cleft; sori 10- 
20, rounded; indusia reniform or sometimes hamate-oblong, 
about 0.5 mm. wide, erose-dentate——-Woods; Honshu, Shi- 

koku, Kyushu. 
Var. viridifrons. Dryoathyrium viridifrons (Makino) 

Ching; Lunathyrium viridifrons (Makino) Kurata——Mwort- 
warasi. Blades more finely cut, bipinnate-pinnatifid, the 
pinnules with a broad costular wing. Honshu (Kanté to 
Kinki Distr.), Shikoku, Kyushu; rare——Korea (Quelpaert 
Isl.) and centr. China. 

6. Athyrium unifurcatum (Bak.) C. Chr. Nephrodium 
unifurcatum Bak.; Dryopteris unifurcata (Bak.) C. Chr.; D. 
tosensis Kodama; Lunathyrium unifurcatum (Bak.) Kurata; 
Dryoathyrium unifurcatum (Bak.) Ching——O-11meE-waraBl- 
MmopoKi. Rhizomes creeping, naked; stipes light brown to 
pale green, 20-40 cm. long, rather sparsely scaly in upper part 
while young, naked at base; scales narrowly lanceolate to 
linear, 2-5 mm. long, black-brown, slightly lustrous, suben- 
tire, the scales on rachis often smaller; blades herbaceous, del- 
toid- to oblong-ovate, 40-60 cm. long, 25-35 cm. wide, 
acuminate, pale- to yellow-green when dried, pinnate; pinnae 
7-9 pairs, alternate to subopposite, lanceolate, 3-5 cm. wide, 
gradually acuminate, sessile, sometimes with sparse hairlike 
scales on the costas on both sides, pinnately parted to cleft, 
the upper ones gradually smaller; pinnules oblong, subacute 
to rounded, ascending to spreading, obsoletely crenate-toothed, 
sometimes lobulate; sori rounded, 5-12 on each pinnule; in- 
dusia reniform to arcuate-oblong, about 0.5 mm. across, gray- 
brown, erose-denticulate——Honshu, Shikoku, Kyushu=—— 

Formosa, s. China, and Indochina. 

7. Athyrium atkinsonii Bedd. Asplenium atkinsonit 
(Bedd.) C. B. Clarke; Aspidium senanense Fr. & Sav.; Dryo- 
pteris senanensis (Fr. & Sav.) C. Chr.; Athyrium senanense 
(Fr. & Sav.) Koidz. & Tagawa; Athyrium microsorum Ma- 
kino——TEBAKo-waRABI, MryAMA-0-INU-WARABI. Fronds 

large, glabrous, vivid green; stipes pale brown, rather stout, 
glabrous, sparsely scaly at base; scales thinly membranous, un- 
equal, lanceolate to linear-lanceolate, 5-10 mm. long, entire, 
pale brown, deciduous; blades thinly herbaceous, broadly 

ovate or deltoid-ovate, 70-100 cm. long, tripinnate to tripin- 
nate-pinnatifid, glabrous; pinnae ovate, 20-40 cm. long, 10-20 
cm. wide, acuminate, petiolulate; ultimate pinnules rather un- 
equal, oblong, 8-25 mm. long, 5-15 mm. wide, obtuse, broadly 
cuneate at base, often short-petiolulate, pinnatiparted to lobed; 

sori rounded, 2-4 on each side along the costules; indusia 

minute, membranous, reniform to short-lanceolate, pale gray- 
brown, erose, 0.5-0.7 mm. long——Woods; Honshu (centr. 
distr. and Tango Prov.), Shikoku, Kyushu; rather rare. 
Formosa, China, and the Himalayas. 

8. Athyrium pinfaense (Ching) Ohwi. Diplazium pin- 
faense Ching——Fuxurect-suipa. Rhizomes short, erect; 
fronds 4 or 5 in a tuft; stipes slender, to 17 cm. long, 2 mm. 

across, stramineous, sparsely scaly at base, smooth above; 
scales membranous, ovate-oblong, about 2 mm. long, acumi- 
nate, entire, brown; blades ovate, 20-26 cm. long, to 16 cm. 
wide, simply pinnate, the rachis slightly flexuous; pinnae thinly 

herbaceous, 2 or 3 pairs, rarely 1 pair, alike, oblong-lanceolate, 
10-14 cm. long, 3-3.5 cm. wide, acuminate, rounded to 

rounded-cuneate at base, regularly aristate-toothed, glabrous 
on both sides, the petiolules to 6 mm. long; veinlets forked, 
slender, extending to the teeth, the anterior branch soriferous; 
sori 1-1.6 cm. long, arising near the base of the branch, not 
reaching the margin; indusia membranous, grayish while 
young, brownish with age——Kyushu (Fukuregi in Ama- 
kusa Isl. in Higo Proy.); very rare——s. China. 

9. Athyrium aphanoneuron (Ohwi) Ohwi. Dziplaz- 
ium aphanoneuron Ohwi; D. donianum sensu auct. Japon., 

non Tard—Bl.; D. bantamense sensu auct. Japon., non Bl.—# 

ATSUBA-KINOBORI-SHIDA. Rhizomes short-creeping, rather 
stout; fronds about 60 cm. long, glabrous; stipes 30-40 cm. 

long, about 3 mm. across, terete, with two deep grooves in 
upper part, very sparsely scaly in upper part, those at base 
broadly linear, 4-5 mm. long, acuminate, spinulose, black- 
brown; blades ovate, pinnate, the rachis 10-15 cm. long; 
pinnae 5-7, alternate, except for the lowest pair, firmly 
herbaceous, broadly lanceolate to narrowly oblong, 15-18 cm. 
long, 3-4.5 cm. wide, acuminate, acute, slightly unequal at 
base, nearly entire except for a few teeth near tip, slightly re- 
curved on margin, the petiolules of the lateral pinnae 2-10 
mm. long, the terminal one 15-30 mm. long; costa prominent 
especially beneath; sori usually double (diplazioid), linear; 
indusia unequal, usually about 20 mm. long, erose and cilio- 
late—Kyushu (Yakushima and Tanegashima); rare. 
Ryukyus, China, and Tonkin. 

10. Athyrium dubium (G. Don) Ohwi. <Asplenium 
lanceum Thunb.; Diplazium lanceum (Thunb.) Presl, non 
Bory; Athyrium lanceum (Thunb.) Milde, non Moore; Scolo- 
pendrium dubium G. Don; Asplenium subsinuatum Wall. ex 
Hook & Grev.; Diplazium subsinuatum (Wall.) Tagawa—— 
Hera-suipa. Rhizomes slender, long-creeping, about 2 mm. 
across, remotely leafy, while young with black-brown linear 
entire spreading scales 2-3 mm. long; stipes slender, pale 
green, sparingly scaly, 3-25 cm. long; blades coriaceous- 
herbaceous, lanceolate to linear-lanceolate, 7-20 (-30) cm. 
long, 1-2.5 (-3) cm. wide, acuminate, obtuse to acute at base, 

entire to obsoletely undulate, margin slightly recurved, gla- 
brous, dark green above, paler beneath, flat except for the 
raised midrib beneath; veins once to thrice forked near base, 

the veinlets parallel, nearly at right angles to the costa; sori 
linear, parallel; indusia linear, asplenioid, sometimes also 
diplazioid, 5-12 mm. long, entire ——Shaded places; Honshu, 
Shikoku, Kyushu; common—Ryukyus, Formosa, China, 

India to Ceylon. 
Var. crenatum (Makino) Ohwi. Diplazium lanceum var. 

crenatum Makino; D. tomitaroanum Masam.; D. lanceum var. 
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grandicrenatum Nakai ex H. It6e——Noxkociri-HERA-SHIDA. 

Blades pinnately lobed to parted, the lobes rounded at apex, 
entire; sori few pairs on the lobes, short-linear——Honshu 
(Izu Isls.), Shikoku, Kyushu—Ryukyus and Formosa. 

11. Athyrium nakanoi Makino. Htme-Hosrsuipa. 
Rhizomes short, with the remains of old fronds; fronds 15-30 
cm. long; stipes 2-5 cm. long, slender, slightly lustrous, 
brownish in lower part, with membranous, pale brown, en- 
tire, ovate-triangular to broadly lanceolate scales 2-3 mm. 
long; blades membranous-herbaceous, lanceolate, 13-25 cm. 
long, about 3 cm. wide, gradually acuminate, slightly con- 
tracted at base, deep green, thinly puberulent while very 
young on underside and on rachis; pinnae 14-18 pairs, oblong 
to ovate, 1-1.7 cm. long, 5-8 mm. wide, obtuse, auriculate 
and nearly truncate on upper side at base, cuneate on lower 
side, crenately toothed, spreading, penninerved, the lower 1 
or 2 pairs smaller and subreflexed; veinlets usually simple 
except the one on the auricle and this pinnately branched; 
sori 5-10 on a pinnule, median; indusia membranous, reni- 

form or obovate, erose-dentate—Mountains; Kyushu (Yaku- 
shima) ; rare-——Formosa. 

12. Athyrium okudairae (Makino) Ohwi. Diplazium 
okudatrae Makino—lIyo-Kujaku. Rhizomes creeping, 
nearly naked, 3-4 mm. across, rather loosely leaved; fronds 

glabrous, flaccid; stipes 20-30 cm. long, pale green, brownish 
at base, sparingly scaly; scales linear-lanceolate, dark brown, 
35 mm. long, about 1 mm. wide, entire or obsoletely toothed 
on margin; blades deltoid-lanceolate, 25-35 cm. long, 15-20 

cm. wide, simply pinnate, caudate-acuminate, broad at base; 
pinnae 10-12 pairs, thinly herbaceous, lanceolate, 7-11 cm. 
long, 22.5 cm. wide, caudate-acuminate, falcate, the upper 
ones adnate and decurrent on the winged rachis, the lower 
ones short-petiolulate, auriculate and nearly truncate on outer 
side at base, cuneate on lower side, pinnately lobulate and 
acutely denticulate or doubly toothed; costa raised beneath, 
the veins pinnate, the veinlets very slender, distinct on both 
sides; sori subcostal, linear, to 1 cm. long; indusia linear, en- 

tire, straight, solitary, rarely diplazioid——Woods; Honshu 

(Izu Proy. through Tokaido and s. Kinki to Chagoku Distr.), 
Shikoku, Kyushu; rare. 

13. Athyrium wichurae (Mett.) Ohwi.  Asplenium 
wichurae Mett.; Diplazium wichurae (Mett.) Diels; D. 
wichurae var. amabile Tagawa——NoxocirisHipa. _ Rhi- 
zomes creeping, rather loosely leafy, 2-2.5 mm. across, wiry, 
nearly naked; fronds glabrous; stipes firm, 10-25 cm. long, 
pale green to brownish, very sparsely scaly; scales subulate- 
lanceolate, 4-6 mm. long, 1-1.5 mm. wide, entire, brown; 

blades broadly lanceolate, 20-35 cm. long, 10-20 cm. wide, 
short-caudate, not narrowed at base, the rachis not winged; 

pinnae 10-15 pairs, 6-10 cm. long, 1-2 cm. wide, caudate- 
acuminate, short-petiolulate or a few of the upper ones 
sessile and adnate at base, slightly falcate, denticulate, often 
pinnately lobulate, strongly auriculate and truncate at base on 
upper side, cuneate on lower side; costa and veins often im- 
pressed above, distinct but scarcely raised beneath; sori on the 
lowest veinlets, linear; indusia linear, solitary, very rarely 
diplazioid, slightly arcuate, obliquely ascending, entire, 5-8 
mm. long, about 1 mm. wide-—Woods; Honshu (s. Kanto 
Distr. and westw.), Shikoku, Kyushu; rather rare——Ryuk- 
yus, Formosa, and China. 

14. Athyrium pterorachis Christ. Dryoathyrium ptero- 
rachis (Christ) Ching; Lunathyrium pterorachis (Christ) 

Kurata; Parathyrium pterorachis (Christ) Holttum——O-me- 
SHIDA. Stipes stout, light brown, tufted, about 60 cm. long, 
dilated near base, to 15 mm. wide above the base, very sparsely 
scaly in the upper part, rather densely so toward the base; 
scales pale brown, membranous, broadly lanceolate to ovate, 
1.5-2.5 cm. long, 4-8 mm. wide, entire; blades herbaceous, 

narrowly oblong, often more than 1 m. long, 35-45 cm. wide, 
short-acuminate, slightly narrowed at base, bipinnatiparted; 
pinnae 15-20 pairs, subopposite to alternate, spreading, linear- 
lanceolate, about 20 cm. long, 3.5-4 cm. wide, acuminate, 
scarcely narrowed at base, sessile, sparingly pubescent while 
young along costas, the rachis prominently winged; pinnules 
numerous, horizontally spreading, narrowly oblong, 4-8 mm. 
wide, obtuse, pinnately lobed; sori 12-20, subcostular; indusia 

lanceolate, 1-2 mm. long, slightly arcuate, sometimes some- 
what athyrioid, minutely ciliolate——Wet meadows in moun- 
tains; Hokkaido, Honshu (centr. and n. distr.) ——Sakhalin, 
s. Kuriles, and Kamchatka. 

15. Athyrium henryi (Bak.) Diels. Aspidium henryi 
Bak.; Dryoathyrium henry: (Bak.) Ching; Lunathyrium 
henry: (Bak.) Kurata; Athyrium coreanum Christ; A. de- 
cursivum Yabe; Dryoathyrium coreanum (Christ) Tagawa; 
A. heterophyllum Nakai——Korarinu-warasi. Rhizomes 
short-creeping; fronds tufted; stipes 20-40 cm. long, thinly 
scaly in lower part, 4-5 mm. across near base; scales pale 
brown, membranous, broadly lanceolate, entire; blades thinly 

herbaceous, broadly lanceolate to narrowly ovate, 35-50 cm. 
long, 17-22 cm. wide, slightly narrowed at base, bipinnati- 
parted, vivid green, paler beneath; pinnae about 10 pairs, sub- 
opposite or subalternate, lanceolate, 2-3.5 cm. wide, long- 
acuminate, sessile, short-hairy on costas above and on under- 
side while young or glabrous, the rachis prominently winged; 
pinnules rather many, oblong to oblong-ovate, 1-1.5 cm. long, 
5-7 mm. wide, obtuse, lobed to coarsely toothed; sori 4-12, 
nearly median; indusia 1-2 mm. long, slightly arcuate, often 

athyrioid, minutely ciliolate——Honshu (centr. distr.), Kyu- 
shu (a. distr.) ; rare———Korea, Manchuria, and e. Siberia. 

Var. kiyozumianum (Kurata) Tagawa. A. coreanum 
var. kiyozumianum (Kurata) Ohwi; Lunathyrium henryi 
var. kiyozumianum (Kurata) Kurata; Dryoathyrium core- 
anum var. kiyozumianum Kurata—KtyoZUMI-ME-sHIDA. 
Stipes shorter, 9-16 cm. long; scales more abundant on stipes 
and rachis——Honshu (Mount Kiyozumi in Awa Prov.). 

16. Athyrium pycnosorum Christ. 4. acrostichoides 
sensu auct. Japon., non Diels; Lunathyrium pycnosorum 

(Christ) Koidz.; A. acrostichoides Diels var. pycnosorum 
(Christ) C. Chr—MtyaMa-sHIKE-sHIDA, HAKUMGO-INODE. 
Rhizomes short; fronds tufted, to 1 m. long, nearly glabrous 
or prominently pubescent; stipes 15-30 cm. long, pale green, 
often purplish; scales membranous, linear to narrowly lanceo- 
late, the upper ones 2-5 mm. long, the basal ones 2-3 mm. 
wide, 8-12 mm. long; blades herbaceous, broadly oblanceolate 
to oblong, usually broadest above the middle, 40-70 cm. long, 
10-17 cm. wide, bipinnatiparted, abruptly long-acuminate, 
gradually narrowed at base; pinnae 15-22 pairs, alternate, 

spreading, linear-lanceolate, 6-10 cm. long, 1-1.7 cm. wide, 
long-acuminate, truncate at base, sessile, the lower few distant, 

ovate-deltoid, slightly reflexed; pinnules elliptic to oblong, 
3-5 mm. wide, rounded at apex, crenately toothed; sori 3-6 
pairs on each pinnule, obliquely ascending; indusia oblong to 
lanceolate, 1-3 mm. long, solitary, rarely athyrioid and dipla- 
zioid——Wet slopes in mountains; Hokkaido, Honshu, Shi- 
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koku, Kyushu; rather common.—s. Kuriles, Sakhalin, Ko- 

rea, Manchuria, China, and Formosa. 

17. Athyrium grammitoides (Presl) Milde. Diplaz- 
ium grammitoides Presl; Asplenium grammitoides (Presl) 
Hook.; A. conilii Fr. & Sav.; D. conilii (Fr. & Sav.) Makino; 
D. japonicum var. conilii (Fr. & Sav.) Makino; A. conilii var. 
coreanum Hook. & Bak.; D. japonicum var. latipes Rosenst.; 
Athyrium conilii (Fr. & Sav.) Tagawa——HosoBa-sHIKE-SHIDA. 
Rhizomes creeping, branched, slender, 1-1.5 mm. across, 

sparsely scaly; fronds nearly glabrous to sparsely pubescent; 
stipes slender, 7-20(-25) cm. long, sparsely scaly, pale green, 
brownish toward base; scales membranous, pale brown, 

broadly lanceolate to linear-lanceolate, 2-5 mm. long, to 2 mm. 
wide, entire; blades broadly lanceolate, 10-20 cm. long, 2.5-6 

cm. wide, gradually acute to acuminate, slightly to scarcely 
narrowed toward base, simply pinnate, the rachis often 
sparsely scaly; pinnae 10-15 pairs, herbaceous, oblong-ovate to 
elliptic, 1-3 cm. long, 5-8 mm. wide, obtuse to rounded, ses- 
sile, spreading, crenate, the upper ones adnate to the rachis, 
the lower ones undivided, lobed, cleft, or rarely parted; sori 
often diplazioid——Shaded places in lowlands and low 
mountains; Hokkaido, Honshu, Shikoku, Kyushu-——Korea, 

Ryukyus, Formosa, Philippines, and Malaysia. Common and 
variable, closely related to A. japonicum. 

Var. oldhamii (Hook. & Bak.) Ohwi. Asplenium japoni- 
cum var. oldhamii Hook. & Bak.; Diplazium oldhamii (Hook. 
& Bak.) H. Chr.; Diplazium conilit var. oldhamii (Hook. & 
Bak.) Nakai; Athyrium conilii var. oldhamit (Hook. & Bak.) 
Tagawa; D. japonicum var. oldhamii (Hook. & Bak.) C. Chr. 
——YABU-SHIDA. Plants smaller, with narrower fronds and 

fewer scales. 
Var. simplicifolium (Makino) Ohwi. Diplazium conilit 

var. simplicifolium Makino; D. lobatocrenatum Tagawa; D. 
lanceum var. subtripinnatum Nakai; Lunathyrium lobato- 
crenatum (Tagawa) Kurata; Athyrium lobatocrenatum (Ta- 
gawa) Tagawa——HitotsuBa-sHIKE-SHIDA. Blades simply 
pinnate———Honshu (Izu Prov.), Shikoku, Kyushu; rare. 

18. Athyrium japonicum (Thunb.) Copel. Asplenium 
japonicum Thunb.; Diplazium japonicum Bedd.; Lunathyr- 
tum japonicum (Thunb.) Kurata; Athyrium oshimense Christ; 
D. oshimense (Christ) H. It6; D. thunbergit Nakai——Suixe- 
sHipA. Rhizomes creeping, branched, about 2 mm. across; 

stipes 15-35 cm. long, slender, the scales on lower half lanceo- 
late to broadly so, 5-10 mm. long, 1.5-3 mm. wide, brown, 
entire, those on the upper half linear-lanceolate to linear, 2-3 

mm. long, 0.2-1 mm. wide; blades herbaceous, broadly lanceo- 
late to narrowly oblong-ovate, 25-40 cm. long, 8-15 cm. wide, 
acuminate, usually scarcely narrowed at base, pinnate, nearly 
glabrous to thinly pubescent on both sides; pinnae pinnately- 
cleft to sometimes parted, lanceolate, 1-2 cm. wide, acuminate, 

spreading, or the lowest pair slightly reflexed, sessile, truncate 
and nearly equilateral at base, sessile, the upper pinnae small 
and adnate to rachis at base; pinnules elliptic, 4-7 mm. wide, 
rounded to obtuse, crenate; sori 6-10 on each pinnule, median; 
indusia lanceolate to broadly linear, 2-3.5 mm. long, closely 
parallel, ascending, solitary or sometimes diplazioid in the 
lowest acroscopic one, minutely erose to ciliolate ——Shaded 
places in lowlands and foothills; Honshu, Shikoku, Kyushu; 
common.—kKorea, Ryukyus, Formosa, China, and India. 

Var. dimorphophyllum (Koidz.) Ohwi. 4. dimorpho- 
phyllum (Koidz.) Tagawa; Lunathyrium dimorphophyllum 
(Koidz.) Kurata; Diplazium dimorphophyllum Koidz— 

SEITAKA-SHIKE-SHIDA. Plant stouter; fronds slightly di- 
morphic, usually thinly pubescent on both sides at least while 
young; rhizomes 3-4 mm. across; stipes 20-50 cm. long, 
sparingly scaly; scales linear-lanceolate to lanceolate, pale 
brown, 5-12 mm. long; blades ovate-oblong to ovate, 20-50 
cm. long, 20-30 cm. wide, not narrowed at base; pinnae 8-10 
pairs, broadly lanceolate, 1.5-3 cm. wide, the pinnules nar- 
rowly ovate-oblong. Shaded places; Honshu, Shikoku, 
Kyushu. 

Var. kiusianum (Koidz.) Ohwi. A. kiusianum (Koidz.) 
Tagawa; Diplazium kiusianum Koidz——MukucE-sHIKE- 
sHipa. Larger and denser pubescent; scales abundant on 
stipes and rachis.——Kyushu (centr. distr.). 

19. Athyrium iseanum Rosenst. A. goeringianum sensu 
auct. Japon., non Moore; A. iseanum var. angustisectum Ta- 
gawa, and var. obtusum Tagawa——Hosopa-INu-waraBl. 
Rhizomes short; fronds tufted; stipes 10-25 cm. long, straw- 

colored to pale green, sparsely scaly toward the base; scales 
pale brown, thinly membranous, linear-lanceolate, entire, 2-5 
mm. long; blades broadly to narrowly ovate, 15-35 cm. long, 
10-20 cm. wide, caudately acuminate, not at all or only slightly 
narrowed at base, bipinnate; pinnae 5-10 pairs, broadly lanceo- 

late or the smaller ones oblong-ovate, 1.7-3 cm. wide, caudately 
acuminate, short-petiolulate; pinnules oblong-ovate to deltoid- 
ovate, 1-1.7 cm. long, obtuse to acute, broadly cuneate at base, 
oblique, rather irregularly lobulate to parted, rarely dissected 
to the costules, coarsely mucronate-toothed, with a few fleshy 
deciduous bristles on upper side along the costas; indusia 
usually asplenioid, 1-2 mm. long, sometimes also athyrioid, en- 
tire-—Shaded places in low mountains; Honshu (Awa, Izu, 
and Echigo Proy. westw.), Shikoku, Kyushu; rather common. 
—Formosa. 

20. Athyrium frangulum Tagawa. 4. iseanum var. 
fragile Tagawa——Mtyako-1nu-warasBl. Rhizomes erect, 
short; fronds soft, thin, tufted; stipes 15-35 cm. long, pur- 
plish, glabrous, sparsely scaly at base; scales pale brown, mem- 
branous, lanceolate to linear-lanceolate, 3-4 mm. long, entire; 
blades oblong-ovate to ovate, 20-40 cm. long, 15-25 cm. wide, 
acuminate, not narrowed at base, bipinnate; pinnae broadly 
lanceolate to oblong-ovate, 2-5 cm. wide, long-acuminate, 
obliquely spreading, short-petiolulate; pinnules narrowly ovate 
to oblong-ovate, 1.5-2.5 cm. long, 5-10 mm. wide, acute to 
obtuse, slightly oblique and cuneate at base, very short-petio- 
lulate to sessile, lobulate to parted, acutely mucronate-toothed, 
with a few fleshy deciduous bristles along the costas on upper 
side; sori in 2 rows along the costas; indusia lanceolate to 
oblong, straight (asplenioid), sometimes also athyrioid, very 
rarely diplazioid, entire—Low mountains; Honshu (Kanto 
Distr. and westw.), Shikoku, Kyushu. 

21. Athyrium tozanense (Hayata) Hayata. Asplenium 
tozanense Hayata SHIMA-INU-WARABI. | Rhizomes erect or 

ascending, the basal stubs of old stipes persistent; fronds 
tufted, small, slender, glabrous, sometimes sparsely puberulent 
on the rachis of the pinnae beneath; stipes 5-15 cm. long, 
slender, scaly while young, pale green, brownish toward the 
base, dull; scales thinly membranous, pale brown, broadly 
lanceolate, about 3 mm. long, scarcely 1 mm. wide, entire; 

blades membranous, lanceolate-deltoid, 12-20 cm. long, 5-10 
cm. wide, acuminate to caudately acuminate, scarcely nar- 
rowed at base, bipinnatisect or sometimes bipinnate in the 
lower portion; pinnae 8 or 9 pairs, narrowly ovate, 2.5-5 cm. 

long, 1-1.8 cm. wide, acute to short-acuminate, spreading, 
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oblique, very short-petiolulate; pinnules several pairs, oblong to 
elliptic or ovate to narrowly so, 5-8 mm. long, 2-4 mm. wide, 
oblique, usually slightly adnate to rachis at base, crenate or 
mucronate-toothed, often lobulate, with scattered fleshy decidu- 
ous bristles on upper side; sori 3-10, costular; indusia broadly 
lanceolate to oblong, straight, 1-1.5 mm. long, often athyrioid 
and rarely also diplazioid, brownish, erose-denticulate. 
Mountains; Kyushu (Yakushima) ; rare———Formosa. 

22. Athyrium spinulosum (Maxim.) Milde. Cysto- 
pteris spinulosa Maxim.; Asplenium spinulosum (Maxim.) 
Bak.—Mtyama-Inu-waraBl. Rhizomes slender, creeping, re- 
motely leaved; stipes straw-colored, 40-50 cm. long, sparsely 
scaly, usually longer than the blades; scales membranous, 6-10 

mm. long, 1-4 mm. wide, pale brown, entire; blades deltoid, 

20-30 cm. long, slightly wider than long, abruptly acuminate, 
glabrous, 3-pinnate, the rachis glabrous but puberulent on up- 
per side at insertion of the pinnae; pinnae 5-6 pairs, acumi- 
nate, the lowest ones largest, narrowly ovate, 7-12 cm. wide, 

short-petiolulate, with a pair of much-reduced pinnules above 
the base, the upper pinnae rather abruptly reduced; pinnules 
oblong-ovate, 7-10 mm. long, 3-5 mm. wide, obtuse, sessile, 

pinnatiparted, with few, rather prominent, spine-tipped teeth 
on upper margin; sori rounded, about 1 mm. across, sub- 
costular; indusia thinly membranous, minute, whitish, sparsely 
fimbriate——Coniferous woods in mountains; Honshu (centr. 
distr.); rare. Sakhalin, Korea, Manchuria, China to e. Si- 

beria, and the Himalayas. 

23. Athyrium alpestre (Hoppe) Rylands. Aspidium 
alpestre Hoppe; Pseudathyrium alpestre (Hoppe) Newm.; 
Phegopteris alpestris (Hoppe) Mett——Oxuyama-waraBI. 
Rhizomes short, rather stout; fronds erect, tufted, 50-70 cm. 
long, glabrous, sparsely scaly while very young; stipes 20-30 
cm. long, pale green to slightly reddish, more densely scaly 
toward base; scales membranous, brown, unequal, linear to 
broadly lanceolate, 7-12(—15) mm. long, 1-4 mm. wide, en- 
tire; blades herbaceous, oblong or narrowly oblong-ovate, 

sometimes narrowly ovate, 30-40 cm. long, 12-18 cm. wide, 
short-acuminate, slightly narrowed at base, bipinnate, the 
rachis and pinnae beneath scaly while young; pinnae 8-10 
pairs, the lower ones somewhat interrupted and subopposite, 
broadly lanceolate, 6-10 cm. long, 2-3 cm. wide, acumi- 
nate, sessile, ascending to spreading; pinnules narrowly ovate, 
1-2 cm. long, 5-8 mm. wide, acute, usually broadly cuneate 
at base, sessile, pinnately cleft to parted, the segments elliptic, 
obtuse, mucronate-toothed; sori solitary on the lower veinlets 

of the pinnules———Alpine slopes; Hokkaido, Honshu (centr. 
distr.); locally abundant——Kamchatka, Siberia to Europe, 
and N. America. 

24. Athyrium filix-femina (L.) Roth var. longipes 
Hara. A. brevifrons Nakai; A. melanolepis sensu auct. pro 
parte, non Christ; 4. filix-femina var. melanolepis sensu auct. 
pro parte, non Makino——Ezo-me-sHIDA. Rhizomes short; 

fronds tufted; stipes 25-40 cm. long, suberect, as long as to 
slightly shorter than the blades, sparsely scaly in upper part, 
rather densely so toward the base, straw-colored; scales linear- 
lanceolate to narrowly oblong-ovate, 10-12 mm. long, 1-5 mm. 
wide, fuscous, with a lighter brown entire margin, lustrous; 
blades herbaceous, oblong-ovate to ovate, 30-60 cm. long, 

15-30 cm. wide, short-acuminate, bipinnate, glabrous, the 
rachis very thinly scaly while young; pinnae 10-15 pairs, lan- 
ceolate, 10-15 cm. long, 2-4 cm. wide, long-acuminate, sessile, 

the lower ones shorter, subopposite; pinnules spreading, 

equilateral, broadly lanceolate to narrowly ovate, 8-15(-20) 
mm. long, 3-7 mm. wide, obtuse to short-acuminate, toothed, 

often slightly adnate to the rachis, pinnately lobed to cleft; 
sori 8-16 to a pinnule, subcostal; indusia oblong, straight to 
curved, athyrioid, 0.7-1 mm. long, erose, long-ciliate. 
Mountains; Hokkaido, Honshu=——s. Kuriles and Sakhalin. 

The typical phase and many variants occur in the N. Hemi- 
sphere. 

25. Athyrium melanolepis (Fr. & Sav.) Christ. As- 
plenium melanolepis Fr. & Sav.; Athyrium filix-femina var. 
melanolepis (Fr. & Sav.) Makino; A. filix-femina var. nigro- 
paleaceum Makino; A. nigropaleaceum (Makino) Makino— 
Me-suipa, Mryama-MeE-sHipa. _— Closely related to the preced- 
ing; rhizomes short and thick; fronds tufted; stipes straw- 
colored, 20-30 cm. long, scaly, more densely so near the base; 
scales lanceolate, 8-12 mm. long, often crispate, nearly black 
to somewhat fuscous, entire, lustrous; blades herbaceous, ob- 

long-ovate, 30-50 cm. long, 15-30 cm. wide, abruptly acumi- 
nate, contracted at base, thinly scaly beneath while young, 
glabrescent; pinnae 12-15 pairs, lanceolate, 2-4 cm. wide, long- 
acuminate, equilateral, sessile, the lower 1 or 2 pairs shorter; 

pinnules rather numerous, broadly lanceolate to narrowly 
ovate, 4-8 mm. wide, acute, often slightly adnate to the rachis, 
sessile, nearly equilateral, toothed and lobulate to parted; sori 
6-16 to a pinnule, subcostal; indusia thin, oblong, straight or 
athyrioid, about 0.7 mm. long, erose, sparsely long-ciliate —— 
Mountains; Honshu (n. and centr. distr.) ; locally common. 

26. Athyrium reflexipinnum Hayata. SaKaBa-INu-wa- 
RABI. Rhizomes ascending, short, densely covered with the 
stubs of old stipes; fronds slender, glabrous, tufted; stipes few, 

slender, straw-colored, 5-12 cm. long, sparsely scaly toward the 
base; scales membranous, lanceolate to linear-lanceolate, 3-4 

mm. long, 0.3-0.7 mm. wide, entire, pale brown, deciduous; 
blades thinly herbaceous to membranous, broadly lanceolate 
or sometimes lanceolate-deltoid, 10-15 cm. long, 3-4.5 cm. 

wide, caudately acuminate, somewhat narrowed toward the 

base, green, paler beneath, the rachis slender; pinnae 8-11 

pairs, sessile, more or less reflexed except the upper ones, nar- 
rowly deltoid-ovate to broadly lanceolate, 2-2.5 cm. long, 7-9 
mm. wide, acute to subacute, acutely toothed, truncate on 

upper side at base, cuneate on lower side, pinnately parted to 
cleft; pinnules elliptic to oblong, larger on upper (anterior) 
side of pinnae; sori one to few on each pinnule, costal and 
costular; indusia ovate and straight or athyrioid, erose-dentate, 
about 0.5 mm. across——Mountains; Kyushu (Yakushima); 
rare. Formosa. 

27. Athyrium rupestre Kodama. MryamMa-HEBI-No-NE- 
coza. Closely resembles 4. yoRoscense var. fauriet; rhi- 
zomes erect, covered with the stubs of old stipes; fronds tufted; 

stipes 3-15 cm. long, straw-colored in upper part, brownish 
and densely scaly near base; scales linear to broadly lanceolate, 
about 1 cm. long, 1.5-3 mm. wide; blades herbaceous, broadly 
lanceolate, 15-25 cm. long, 5-9 cm. wide, acuminate, nar- 

rowed at the base; pinnae 10-15 pairs, lanceolate, acute to 

acuminate, sessile, pinnately lobed to parted; pinnules oblong, 
obtuse to acute, toothed; sori median, with paraphyses among 
the sporangia; indusia oblong, straight, sometimes athyrioid, 
erose-ciliate——Rocky cliffs in mountains; Hokkaido, Honshu 
(n. distr.) ; rare—s. Kuriles. 

28. Athyrium yokoscense (Fr. & Sav.) Christ. Asple- 
nium yokoscense Fr. & Sav.; Athyrium demissum Christ, pro 
parte; A. flaccidum Christ; A. yokoscense var. dilatatum Ta- 



ASPIDIACEAE 85 

gawa; 4. yokoscense var. alpicola Hiyama——HEBI-No-NEGOZA. 
Rhizomes short, erect, covered with the stubs of old stipes; 

fronds green, glabrous, somewhat tufted; stipes 15-25 cm. long, 
straw-colored, scaly toward base; scales membranous, linear to 

linear-lanceolate, 8-15 mm. long, about 2 mm. wide, uniformly 
brown or with a darker somewhat lustrous thicker band in 
the center, entire; blades herbaceous, oblong-ovate, 25-40 cm. 

long, 8-20 cm. wide, acuminate, scarcely narrowed at base, 

sessile, 2-pinnate; pinnae 10-15 on each side, equilateral, 

lanceolate, 1-2.5 cm. wide, long-acuminate, the rachis scarcely 
winged; pinnules oblong-ovate, 5-12 mm. long, 3-5 mm. wide, 

obtuse to acute, toothed to lobulate, very slightly adnate to 
the rachis, scarcely decurrent; sori 4-10 to a pinnule, median; 

indusia about 1 mm. long, oblong, straight, the lower ones 
often hamate (athyrioid), thin, entire-——Woods in lowlands 
and mountains; Hokkaido, Honshu, Shikoku, Kyushu; com- 
mon and variable. Sakhalin, Korea, Manchuria, and e. 

Siberia. 

Var. fauriei (Christ) Tagawa. Nephrodium fauriei Christ; 
A. fauriet (Christ) Makino; A. nikkoense Makino; Aspidium 
fauriet (Christ) Christ; Athyrium demissum Christ, pro parte 
——I[WaA-INU-WARABI. Depauperate, with smaller, narrower 

bipinnatifid blades narrowed at base, the pinnae acute to 
obtuse—Rocky places in mountains; occurs with the typical 
phase———s. Kuriles and Korea. 

Poorly known are: Athyrium kirishimense Tagawa. 
KimIsHIMA-HEBLNO-NEGOZA. Reported to have larger scales, 
to 17 mm. long at base of stipes, and chartaceous-herbaceous 
blades——Kyushu (centr. distr.) ——Athyrium satowii H. 
Tt6——T orA-No-0-INU-WARABI. An aberrant phase of A. 
yokoscense with the lower pinnae broadly linear, rounded, 
pinnatiparted, the upper pinnae short, simple, flabellate, the 
pinnules rounded-oboyate, the sori few near the margin. 

29. Athyrium tashiroi Tagawa. Usupa-HEBI-No-NEGOZA. 
Rhizomes erect or ascending, covered with the basal stubs of 
old fronds; stipes tufted, 15-25 cm. long, slender, straw- 
colored, dark brown and densely scaly toward base; scales 
membranous, narrowly lanceolate to linear, 1-1.5 cm. long, 
to 2 mm. wide, entire, uniformly brown or sometimes with 
a chestnut-brown longitudinal band in the center; blades 
herbaceous, ovate, 15-30 cm. long, 10-18 cm. wide, acuminate, 

bipinnate, glabrous; pinnae 10-15 pairs, spreading, broadly 
ovate-lanceolate, 8-20 cm. long, 2-3.4 cm. wide, caudately 

long-acuminate, sessile; pinnules several to rather many on a 
pinna, rather remote, broadly lanceolate to narrowly ovate, 

15-2 cm. long, 48 mm. wide, acute to short-acuminate, 

oblique, cuneate at base, sessile, irregularly few-toothed, pin- 
nately cleft to parted, pinnules ascending, acuminate; sori 
median; indusia membranous, athyrioid, sometimes straight, 
entire, about 1 mm. long. Mountains; Kyushu; rare. Pos- 

sibly only a variety of A. yokoscense. 

30. Athyrium multifidum Rosenst. A. filix-femina var. 
deltoideum Makino; A. solutum Rosenst., non Christ; A. 

multifidum var. latisectum Rosenst.; A. deltoidofrons Ma- 
kino; 4. multifidum var. deltoideum (Makino) Nakai; A. 
deltoidofrons var. multifidum (Rosenst.) Koidz. and var. 
latisectum (Rosenst.) Koidz—Sato-me-suipa, O-sATo-ME- 
sHipA. Fronds large, glabrous, tufted; stipes rather stout, 40- 
60 cm. long, straw-colored, densely scaly near base; scales mem- 
branous, pale brown, linear-lanceolate to lanceolate, 10-15 

mm. long, I-2 mm. wide, long-acuminate, entire; blades thinly 

herbaceous, deltoid-ovate to broadly ovate, 40-70 cm. long, 

30-50 cm. wide, acuminate, 3-pinnatiparted; pinnae 9-12 
pairs, equilateral, spreading, 15-30 cm. long, 4-7 cm. wide, 

gradually acuminate, short-petiolulate; primary pinnules nar- 
rowly deltoid-ovate to deltoid-lanceolate, 2.5-4 cm. long, 8-12 
mm. wide, acute to acuminate, very short-petiolulate to sub- 
sessile, pinnatiparted nearly to the costas; ultimate pinnules ob- 
long to ovate, 4-7 mm. long, obtuse to subacute, toothed; sori 
5-10 to a pinnule, subcostal; indusia thin, oblong and straight, 
0.7-1 mm. long, sometimes athyrioid, erose-ciliate. Hok- 

kaido, Honshu, Shikoku. 

Var. acutissimum (Kodama) Ohwi. A. acutissimum Ko- 
dama; A. deltoidofrons var. acutissimum (Koidz.) Tagawa; 
A. solutum var. acutissimum (Kodama) Tagawa——Tocaripa- 
ME-SHIDA. Plant smaller, with narrower blades, and the 
pinnae often horizontally spreading, usually 10-20 cm. long, 
and with less deeply parted pinnules. Honshu and Shikoku. 

31. Athyrium pinetorum Tagawa. TakaNneE-sATO-ME- 
sHipA. Rhizomes erect or nearly so, covered with the stubs 
of old stipes; stipes 15-30 cm. long, slender, straw-colored, 
dark brown toward base, thinly scaly in upper part, more 
densely so near base; scales near base of stipe narrowly lanceo- 
late, 10-15 mm. long, 1.5-2 mm. wide, entire, slightly lustrous, 

with a dark brown longitudinal band in the center, the scales 
on upper part of the stipes shorter and thinner, lighter brown, 
often curled, lanceolate, 7-10 mm. long, 2-3 mm. wide; 

blades thinly herbaceous, ovate-deltoid to nearly deltoid, 17-30 
cm. long, 15-25 cm. wide, acuminate, not narrowed at base, 

bipinnate or tripinnatiparted, sparsely scaly while young, 

glabrescent; pinnae 7-14 cm. long, 3-4.5 cm. wide, acuminate, 
equilateral, slightly narrowed at base, sessile; pinnules nar- 
rowly oblong-ovate, 15-20 mm. long, 5-9 mm. wide, obtuse to 

subacute, slightly oblique, sessile, pinnately cleft to parted; 
pinnules elliptic, 2-4 mm. long, few-toothed; sori 7-12 to a 
pinnule, subcostal; indusia thin, oblong, straight, often athyri- 
oid, about 1 mm. long, erose-ciliate. Mountains; Hok- 

kaido, Honshu (centr. distr. to Kii Proy.), Shikoku; rather 
rare. 

32. Athyrium otophorum (Miq.) Koidz. Asplenium 
otophorum Miq.; Diplazium otophorum (Miq.) C. Chr.; 
Athyrium rigescens Makino——Tanitnu-waraBi. Rhizomes 
erect, short, covered with the basal stubs of old fronds; fronds 

tufted; stipes 20-30 cm. long, straw-colored to pale brown, 
usually slightly purplish, densely scaly at base; scales broadly 
linear, 8-10 mm. long, about 1 mm. wide, nearly black, 
slightly lustrous, entire; blades firmly herbaceous, broadly 
ovate to oblong-ovate, 25-45 cm. long, 15-30 cm. wide, 
abruptly caudate-acuminate, not narrowed at base, glabrous, 
bipinnate; pinnae 8-10 pairs, lanceolate, 2-4 cm. wide, long- 
acuminate, spreading, sessile or nearly so; pinnules rather 
numerous, the basal one auriculate on anterior side, narrowly 

ovate, 1.2-2.5 cm. long, 5-12 mm. wide, acute to obtuse, 

broadly cuneate at base, sessile, toothed to lobulate; sori 8-14 

to a pinnule, subcostal, parallel, ascending; indusia broadly 
lanceolate, subentire, often brownish, straight to gently curved, 

1.5-4 mm. long, the lowest anterior one often athyrioid. 

Honshu (Tokaidé to Kinki Distr. and westw.), Shikoku, 
Kyushu.—China. 

Athyrium yakusimense Tagawa, of Kyushu (Yakushima), 
with paler scales, broader blades, and scarcely developed fleshy 
bristles on the rachis of pinnae above at the insertion of pin- 
nules, may be a form of A. otophorum. 
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83. Athyrium subrigescens (Hayata) Hayata ex H. Ito. 
Diplazium subrigescens Hayata; A. elegans Tagawa; A. ele- 
gans var. purpurascens Tagawa——OToME-INU-waraBl, Horat- 

INU-waRaBI. Rhizomes short, erect; fronds deep green, gla- 
brous, tufted; stipes straw-colored, 15-30 cm. long, densely 
scaly toward the base; scales at base of stipes broadly linear, 
8-12 mm. long, 1-2 mm. wide, black- to chestnut-brown, 
usually with a paler margin, entire, slightly lustrous; scales 
on upper part of stipe very sparse, membranous, early decidu- 
ous, linear, 3-5 mm. long, pale brown; blades oblong and 
narrowly long-acuminate, or ovate-oblong, 20-45 cm. long, 
12-20 cm. wide, not or scarcely narrowed at base, bipinnate; 
pinnae 10-15 pairs, equilateral, broadly linear to linear-lanceo- 
late, 7-15 cm. long, 15-25 mm. wide, gradually acuminate, 
falcate, sessile or nearly so; pinnules ovate, 8-12 mm. long, 
rounded to obtuse, obliquely cuneate at base, subsessile, toothed 
to lobulate; sori 3-10 to a pinnule, costal, ascending; indusia 

broadly lanceolate, 1-2 mm. long, straight, rarely diplazioid. 
Mountains; Kyushu (Yakushima) ; rare——Formosa. 

34. Athyrium niponicum (Mett.) Hance. Asplenium 
niponicum Mett.; Asplenium uropteron Miq.; Athyrium uro- 
pteron (Miq.) C. Chr.; 4. matsumurae Christ—Inu-waraBl. 
Plant glabrous; rhizomes slender, creeping, rather firm, 

about 3 mm. across, scaly; stipes 20-40 cm. long, straw- 
colored, very sparingly scaly; scales pale brown, membranous, 
broadly linear, 4-6 mm. long, about 1 mm. wide, deciduous; 
blades herbaceous, ovate to narrowly so, 25-35 cm. long, 12-25 
cm. wide, acuminate-caudate, usually bipinnate; pinnae 6-10 
pairs, alternate except the lowest 2, broadly lanceolate, 3-6 cm. 
wide, long-acuminate, somewhat oblique, petiolulate; pinnules 
broadly lanceolate to ovate, 1-3 cm. long, 3-12 mm. wide, 
obtuse to acuminate, pinnately parted to lobulate, acutely 
toothed, the lower ones often very short-petiolulate, the upper 
pinnules decurrent on the rachis; sori on the ultimate pinnules, 
linear, closely parallel; indusia lunate-lanceolate, 1-1.5 mm. 
long, frequently hamate (athyrioid), irregularly dentate—— 
Shaded places in lowlands; Hokkaido (sw. distr.), Honshu, 
Shikoku, Kyushu; common.—Korea, Manchuria, China, and 

Formosa. 
35. Athyrium vidalii (Fr. & Sav.) Nakai. Asplenium 

vidalu Fr. & Sav.; Athyrium vidalii var. confusum Miyabe & 
Kudo; 4. commixtum Koidz—Y AMaA-INU-WARABI. Rhi- 

zomes short, erect or ascending, densely covered with the basal 
stubs of old stipes; stipes 20-50 cm. long, straw-colored, densely 
scaly near base; basal scales broadly linear, 8-12 mm. long, 
about 1 mm. wide, entire, brown; blades ovate to deltoid-ovate, 

25-50 cm. long, 20-40 cm. wide, acuminate, not or scarcely 
narrowed at base, bipinnate; pinnae broadly lanceolate, 3-5 
cm. wide, long-acuminate, equilateral, short-petiolulate or 
sometimes subsessile; pinnules sessile or very short-petiolulate, 
oblique, deltoid-ovate to -lanceolate, 15-30 mm. long, 6-13 
mm. wide, acute to acuminate, toothed, cuneate to subtrun- 
cate at base, pinnately lobed to parted, the ultimate pinnules 
elliptic to oblong, rounded; sori subcostal, 8-15 to a pinnule, 
lanceolate to linear; indusia lanceolate, 1-2 mm. long, ascend- 
ing, subentire, straight or hamate——Woods in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; rather common and 
variable-——Korea and Formosa. 

Var. yamadae (Miyabe & Kudo) Miyabe & Tatew. Ezo- 
INU-waRABI. Pinnules pinnately parted; indusia strongly 
erose-toothed——Hokkaido. 
Athyrium arisanense (Hayata) Tagawa. Diplazium arisa- 

nense Hayata. A Formosan species with smaller fronds, obtuse 
pinnules and median sori——Reported from Kyushu (Yaku- 
shima). 

86. Athyrium wardii (Hook.) Makino. Asplenium 
wardit Hook.; Athyrium tsusimense KoidzmHtroua-no- 
INU-WARABI. Rhizomes short, erect, densely covered with 

the basal stubs of old stipes; stipes 10-20 cm. long, straw- 
colored, densely scaly near base; scales broadly linear, 6-13 
mm. long, about 1 mm. wide, long-acuminate, with a dark 
chestnut-brown longitudinal band down the center; blades 
firmly herbaceous, bipinnate, narrowly to broadly ovate, 20-35 
cm. long, 20-30 cm. wide, abruptly long-acuminate with the 
tip more than one-third as long as the blade; pinnae usually 
4-6 pairs, broadly lanceolate, 2.5-4 cm. wide, long-acuminate, 

the lower ones short-petiolulate, not contracted at base except 
the lowest one; pinnules elliptic to narrowly ovate, 1.5-3.5 cm. 
long, 6-10 mm. wide, oblique, the lower ones broadly cuneate 
at base, sessile, the upper ones more or less adnate and slightly 
decurrent on the rachis, toothed to pinnately lobulate; sori 
6-14 on each pinnule, nearer the costules than the margin; in- 
dusia linear to lanceolate, 2-3.5 mm. long, straight, subentire, 

the lowest anterior one rarely diplazioid ——Woods in moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu—Korea and 
China. 

Var. majus Makino. A. majus (Makino) Makino; A. clivi- 
colum Tagawa; A. wardii var. clivicolum (Tagawa) Kurata 
—O-HIROHA-NO-INU-waRaBI. Fronds larger; stipes to 50 cm. 
long; scales 10-15 mm. long, 1-1.5 mm. wide; blades 30-60 
cm. long, rather abruptly narrowed at the tip but not long- 
tailed; pinnae 8-10 pairs; pinnules obtuse to subacute, cuneate 
or narrowly so at base, usually pinnately lobed on the anterior 
side——Honshu (Kanto Distr. and westw.), Shikoku, Kyu- 
shu. 
87. Athyrium mesosorum (Makino) Makino. Asple- 

nium mesosorum Makino; Diplazium mesosorum (Makino) 
Koidz—Nonri-warasi. Rhizomes creeping, to 15 cm. long, 
densely covered with the persistent stubs of old stipes, densely 
scaly; stipes 25-40 cm. long, brown, scaly at base; scales thinly 
membranous, pale brown, lanceolate to broadly so, 1.5—-2 mm. 
wide, filiform-acuminate, entire or sparsely fimbriate toward 
the tip; blades herbaceous, deltoid to ovate-deltoid, 30-60 cm. 

long and nearly as wide, short-acuminate, glabrous, subtripin- 
nate, the rachis fulvous, lustrous; pinnae nearly opposite or 
alternate, the upper ones narrowly oblong-ovate, 10-15 cm. 
wide, obliquely ascending, gradually acuminate, not or slightly 
contracted at base, distinctly petiolulate, equilateral except the 
lowest one, the lowest pinnae largest; pinnules narrowly del- 
toid-ovate, to 10 cm. long, acuminate to acute, petiolulate; ulti- 

mate pinnules oblong to narrowly ovate, 5—25 mm. long, obtuse 
to rounded, short-petiolulate, oblique, toothed, often lobed to 
parted, often slightly decurrent on the rachis; sori few on the 
ultimate pinnules, nearly parallel to the costule; indusia lanceo- 
late, 2.5-3 mm. long, entire, nearly straight, solitary, whitish. 
Mountains; Honshu (Uzen Prov. and southw.), Shikoku, 
Kyushu.—-s. Korea. 

88. Athyrium crenatum (Summerf.) Rupr. var. gla- 
brum Tagawa. Diplazium sibiricum var. glabrum (Tagawa) 
Kurata——Mrvama-sHipa. Rhizomes long-creeping, 2-3 mm. 
across; stipes 20-30 cm. long, prominently scaly especially to- 
ward the base; scales uniformly black-brown, lustrous, broadly 
lanceolate, 7-10 mm. long, 1-3 mm. wide, sparsely spinulose 
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toward the tip; blades herbaceous, glabrous, deltoid, 15-30 
cm. long and as wide or slightly wider than long, acuminate, 
bipinnatiparted, the rachis sparsely scaly; pinnae 4 to 5 pairs, 
the lowest ones largest, opposite, spreading, 10-20 cm. long, 
5-10 cm. wide, distinctly petiolulate, slightly broader on the 
posterior side than on the anterior, acuminate, the uppermost 
pinnae smaller; pinnules equilateral, ovate to broadly lanceo- 
late, 1.5-3.5(-5) cm. long, 7-15 mm. wide, acute to obtuse, 
sessile or very short-petiolulate, regularly pinnatiparted, the 
ultimate pinnules oblong, 5-8 mm. long, 4-5 mm. wide, cre- 
nately toothed, decurrent to the costule; indusia broadly linear 

to lanceolate, 1-3 mm. long, solitary, rarely forked above or 

diplazioid, erose-dentate——Woods in mountains; Hokkaido, 
Honshu (centr. and n. distr.)——Korea. The typical phase 
occurs from Europe to Siberia, China, Manchuria, Korea, and 

Sakhalin. 
89. Athyrium squamigerum (Mett.) Ohwi. Asplenium 

squamigerum Mett.; Diplazium squamigerum (Mett.) Matsu- 
mura——KIyoTAKI-sHIDA. Rhizomes short, ascending, 
densely covered with the persistent stubs of old stipes; stipes 
15-35 cm. long, straw-colored to pale green, often slightly 
brownish and prominently scaly especially toward the base; 
scales rather firm, lustrous, black-brown, broadly linear to 
lanceolate, 8-12 mm. long, 1-1.5 mm. wide, loosely spinulose 
toward the tip; blades thinly herbaceous, deltoid, 30-50 cm. 
long, and as wide, bipinnate, the rachis usually scaly; pinnae 
5-7 pairs, broadly lanceolate, equilateral, 20-30 cm. long, 
acuminate, not or scarcely contracted at base, petiolulate in the 
lower ones; pinnules equilateral, narrowly deltoid-ovate to ob- 
long, 2-4 cm. long, 1-1.5 cm. wide, rounded to obtuse, the 

larger ones acute to acuminate, short-petiolulate to sessile, 

pinnatilobed to shallowly parted; ultimate pinnules rounded to 
elliptic, rarely oblong, 4-6 mm. wide, rounded, obsoletely 
crenate; sori costal and subcostal, 1 to few on a pinnule, rather 

unequal in length, ascending; indusia linear to broadly so, 
(2-)3-4(-6) mm. long, subentire, solitary, nearly straight to 
slightly curved, rarely diplazioid or forked——Woods in 
mountains; Honshu, Shikoku, Kyushu-——Formosa, China, 
and n. India. 

40. Athyrium procerum Milde. Asplenium procerum 
Wall. ex C. B. Clarke; Asplenium umbrosum var. procerum 
(Milde) Hook. & Bak.; Diplazium umbrosum var. procerum 
(Milde) Bedd.; D. kawakamii Hayata; Athyrium kawakami 
(Hayata) C. Chr.; A. allanticarpum RosenstAo-Ica-waRA- 
BI. Rhizomes creeping; stipes rather stout, 40-60 cm. long, 
scabrous, brown; scales black-brown, dense, 3-4 mm. long, 
deflexed; blades herbaceous, broadly ovate, 40-80 cm. long, 
30-60 cm. wide, acuminate, 3-pinnate to 3-pinnatiparted; pin- 
nae 7-10 pairs, equilateral, the upper ones gradually reduced, 
alternate, narrowly oblong-ovate, the lower ones 40-45 cm. 
long, acuminate, not contracted at base, distinctly petiolu- 
late; pinnules 4-10 cm. long, 1.5-2.5 cm. wide; ultimate 
pinnules oblique, oblong-ovate to oblong, 6-20 mm. long, 4-8 
mm. wide, acute x rounded, mucronate, entire or toothed to 

pinnatilobed, sessile, often slightly decurrent on the rachis; 
sori costal, 5-12 on each pinnule, ascending, linear; indusia ob- 
long, solitary, straight, about 1.5 mm. long——Kyushu (Yaku- 
shima) ; rare ——Formosa to India. 

Var. subglabratum (Tagawa) Tagawa. Diplazium kawa- 
kami var. subglabratum Tagawa——UsucE-Ao-IGA-WARABI. 

Stipes and rachis sparsely scaly ——Kyushu (Yakushima). 

4]. Athyrium esculentum (Retz.) Copel. Hemionitis 
esculenta Retz.; Diplazium esculentum (Retz.) Sw.; Asple- 
nium esculentum (Retz.) Presl; Anisogonium esculentum 
(Retz.) Presl; D. malabaricum Spreng—Kuware-sH1pa. 
Rhizomes creeping; stipes stout, pale brown, 25-40 cm. long, 
scaly at base; scales membranous, linear-lanceolate, 6-10 mm. 
long, about 1 mm. wide, spinulose; blades broadly ovate, 
40-100 cm. long, 30-70 cm. wide, bipinnate; pinnae 10-15 

pairs, chartaceous, spreading, brownish, the larger ones ob- 
long-lanceolate, 20-40 cm. long, 8-15 cm. wide, not con- 

tracted at base, the upper pinnae simple, linear-lanceolate, 
pinnately lobulate, the terminal pinna narrowly deltoid, 
acuminate, pinnatilobed; pinnules lanceolate, 5-10 cm. long, 

1-1.8 mm. wide, acuminate, truncate at base, obsoletely 
toothed, lobulate, sessile to very short-petiolulate; veins 1 to 
each lobule, pinnately branched, the lower veinlets fused at 
apex to those of the adjacent vein; sori linear, on the lower 
part of the veinlets, ascending, 2-4 mm. long, straight or 
slightly curved; indusia early withering, very thin, solitary or 
diplazioid on some of the lowest veinlets——Kyushu (s. 
distr.)——Ryukyus, Formosa, s. China, Indochina, Polynesia 
to Malaysia, India and Ceylon. 

42. Athyrium naganumanum (Makino) Ohwi. <s- 
plenium chinense Bak.; Diplazium chinense (Bak.) C. Chr.; 
D. naganumanum Makino; D. kodamae Nakai HIKAGE- 
WARABI. Rhizomes short-creeping; stipes 30-40 cm. long, 
rather stout, straw-colored or pale green to pale brown, sparsely 
scaly on upper part, more densely so toward base; scales Janceo- 
late, 5-7 mm. long, 1-1.5(—2) mm. wide, black-brown, lustrous, 
subentire; blades membranous, deltoid, 40-60 cm. long and 
nearly as wide, acuminate, glabrous, 3-pinnate to 3-pinnati- 
sect; pinnae 5-7 pairs, the lower usually opposite, spreading, 
acuminate, petiolulate, the upper ones rather abruptly smaller, 
the lowest pinnae largest, slightly oblique, narrowly ovate, 
20-35 cm. long, 10-15 cm. wide, usually contracted at the base, 
the others narrower, smaller, equilateral, not or scarcely con- 
tracted at base; pinnules broadly lanceolate, 3-7 cm. long, 12-25 
mm. wide, acuminate, short-petiolulate; ultimate pinnules 
broadly lanceolate to narrowly oblong, 6-8 mm. long, 2-3(-4) 
mm. wide, obtuse, toothed, sometimes lobulate, often slightly 
decurrent on the rachis; sori 4-10 on the ultimate pinnules, 

ascending, linear, in 2 rows nearer the costule than the margin; 
indusia 1-2 mm. long, linear, straight, the lower ones fre- 
quently diplazioid ——Honshu (Kanté Distr. and Wakasa 
Prov. westw.), Shikoku, Kyushu——Korea (Quelpaert Isl.), 
China, and Indochina. 

43. Athyrium bittyuense (Tagawa) Ohwi. Diplazium 
bittyuense Tagawa BITCHU-HIKAGE-WARABI. = Rhizomes 
creeping; stipes 35-40 cm. long, sparsely scaly and blackish 
at base; scales membranous, lanceolate, 5-7 mm. long, 1-1.5 
mm. wide, entire, fuscous; blades membranous, deltoid, 55-65 
cm. long, 40-45 cm. wide, acuminate, glabrous, 3-pinnati- 
parted; pinnae 7-10 pairs, equilateral, obliquely spreading, 
broadly lanceolate, acuminate, to 40 cm. long; pinnules 4-6 cm. 

long, 15-20 mm. wide, long caudate-acuminate, pinnatiparted; 
pinnules elliptic to oblong, 3.5-5 mm. wide, obtuse to acute, 

rather remote, toothed; sori narrowly oblong, about 2 mm. 

long, subcostular; indusia thin, entire, brownish—Honshu 
(Bitchu and Totomi Prov.). 

44, Athyrium nipponicola Ohwi. Diplazium nipponi- 
cum Tagawa——ONLHIKAGE-waraBI. Rhizomes short-creep- 
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ing, stout; stipes 40-70 cm. long, brown, stout, scarcely lustrous; 
scales ovate-lanceolate, 1-1.3 cm. long, 15-3 mm. wide, 
fugacious, dark brown, spinulose; blades glabrous, deltoid- 
ovate, 50-80 cm. long and nearly as wide, acuminate, 3-pinnati- 
parted in lower portion, bipinnate in upper portion, the rachis 
smooth; pinnae 7-10 pairs, spreading, equilateral, 30-40 cm. 
long, the lowest one 15-18 cm. wide, the middle ones 7-12 cm. 
wide, petiolulate; pinnules equilateral, oblong- to deltoid- 
lanceolate, 5-10 cm. long, 12-20 mm. wide, truncate at base, 
acuminate, crenate-toothed, pinnately lobed or more often 

-parted, petiolulate or sessile; pinnules ovate-oblong to ovate, 
4-6 mm. wide, very obtuse to acutish; sori 1-12 on each pin- 
nule, slightly nearer the costule than the margin, obliquely 
ascending, linear, unequal; indusia linear, 2-3(—4) mm. long, 
straight, single, frequently diplazioid and longer on the lowest 
anterior veinlets, subentire. Honshu, Shikoku, Kyushu. 

45. Athyrium doederleinii (Luerss.) Ohwi. Asplenium 
doederleinii Luerss.; Diplazium doederleinii (Luerss.) Ma- 
kino; D. aridum Christ; Athyrium nudicaule Copel—Sut- 
MA-SHIROYAMA-SHIDA. Rhizomes long-creeping, stout, with the 
short persistent basal stubs of old stipes; stipes 40-50 cm. long, 
pale green, dark brown toward base, scarcely scaly; blades 
herbaceous, deltoid-ovate, 50-60 cm. long and as wide, bipin- 
nate; pinnae 7-8 pairs, equilateral, alternate, ovate-oblong, 
10-15 cm. wide, acuminate, petiolulate; pinnules nearly hori- 
zontally spreading, narrowly ovate-deltoid to broadly deltoid- 
lanceolate, 3.5-7 cm. long, 1.8-3 cm. wide, acuminate, sessile 
or short-petiolulate, truncate at base, pinnately cleft to shal- 
lowly parted; pinnules elliptic to obliquely ovate, rounded or 
with a short acutish tip; veinlets sometimes forked; sori costu- 
lar, on basal portion of the veinlets; indusia unequal in length, 
3.5—-4.5 mm. long, sometimes diplazioid on the lowest veinlets, 
solitary, 1.5-3.5 mm. long in those of the other veinlets—— 
Honshu (Ise Prov. and westw.), Shikoku, Kyushu.—Ryu- 
kyus, Formosa, s. China, Indochina. 

46. Athyrium hachijoense (Nakai) Ohwi. Diplazium 
hachijoense Nakai; D. stroyamense Tagawa——SHIROYAMA- 
sHipA. Rhizomes creeping, stout, blackish; stipes 45-60 cm. 
long, stout, sparsely scaly and about 1 cm. across at base; scales 
fugacious, fuscous, membranous, lanceolate to linear-lanceolate, 
about 5 mm. long, 1-2 mm. wide, entire; blades deltoid-ovate, 
40-80 cm. long, 30-60 cm. wide, bipinnate, the rachis greenish, 
glabrous or very thinly puberulous; pinnae 8-13 pairs, 
spreading, oblong-lanceolate, the lowest 18-40 cm. long, 
8-13 cm. wide, acuminate, petiolulate; pinnules deltoid-lanceo- 
late to linear-lanceolate, 4-7 cm. long, 1.3-2 cm. wide, acumi- 

nate, truncate at base, short-petiolulate or sessile, pinnately 
cleft or sometimes parted; ultimate pinnules elliptic, obsoletely 
toothed; veinlets simple, or lower ones forked; sori median, 
linear, 2-3 mm. long; indusia thin, erose, solitary, frequently 
diplazioid in the lowermost lobe-———Woods in low moun- 
tains; Honshu (Izu, Etchu Prov. and westw.), Shikoku, Kyu- 
shu.—Korea (Quelpaert Isl.), and Ryukyus. 

47, Athyrium virescens (Kunze) Ohwi. Diplazium 
virescens Kunze; Asplenium virescens (Kunze) Mett.; Asple- 
nium wheeleri Bak.; D. wheeleri (Bak.) Diels; D. lutchuense 
Koidz.; D. allantodioides Ching——Kokumo6-xujyaku. _Rhi- 
zomes creeping, rather stout, black-scaly toward the tip; stipes 
40-60 cm. long, straw-colored, prominently scaly and blackish 
toward the base; scales broadly linear, 5-10 mm. long, 
1-1.5(-2) mm. wide, nearly black, lustrous, prominently 
spinulose; blades chartaceous to thinly coriaceous, broadly del- 
toid-ovate, long-acuminate, glabrous, bipinnate in the lower 

portion; pinnae 5-8 pairs, alternate, the lower ones spreading, 
equilateral, broadly lanceolate to narrowly deltoid-ovate, 17-30 
cm. long, 6-15 cm. wide, gradually acuminate, distinctly 
petiolulate, the lowest ones largest, the petiolules 2-5 cm. long; 
upper pinnae simple, lanceolate-deltoid, lobulate to parted, the 
terminal pinna decurrent on the rachis, pinnatilobed; pinnules 

of the lower pinnae horizontally spreading, lanceolate-deltoid, 
3-7 cm. long, 1-1.5 cm. wide, acuminate to acute, sometimes 
obtuse, truncate at the base, crenately toothed, lobulate to 
lobed, slightly recurved on margin; veins pinnately branched, 
solitary in a lobule or lobe; sori linear; indusia thin, narrow, 
linear, 1-3 mm. long ——Honshu (Izu and Kii Prov. westw.), 
Shikoku, Kyushu.—Ryukyus, Formosa, s. China, and Indo- 
china. 
Athyrium okinawaense (Tagawa) Ohwi. Diplazium 

okinawaense Tagawa——OKINAWA-KUJAKU. _ Stipes densely 
black-scaly at base; pinnae alternate, ovate-lanceolate, long- 
petiolulate; pinnules ovate-lanceolate, acuminate, 3-angled, pin- 

nately parted, the ultimate pinnules oblong, obtuse to rounded; 
sori linear, about 2 mm. long, subcostal——Reported to occur 
in Honshu (Kii Prov.), Shikoku, Kyushu (Tanegashima) — 
Ryukyus. 

48. Athyrium maximum (G. Don) Copel. Asplenium 
maximum G. Don; Diplazium dilatatum Bl.; D. latifoliuam 
Moore; Athyrium latifolium (Moore) Milde; D. uraiense 
Rosenst.; D. latifolium var. cyclolobum Christ; D. crinipes 
Ching; D. uratense var. cyclolobum (Christ) Tagawa 
Hirowa-NokocirrsHwa. Rhizomes short, ascending, stout; 
stipes 30-60 cm. long, stout, rather densely scaly toward base, 
green; scales lanceolate, 8-13 mm. long, about 1 mm. wide, lin- 

ear to filiform at the tip, dark brown, remotely spinulose; blades 
chartaceous, large, deltoid, 50-80 cm. long, narrower or nearly 

as wide, acuminate, bipinnate in the lower portion, abruptly 
pinnate in the upper part, dark green or brownish when dried, 
paler beneath; pinnae 7-10 pairs, alternate, equilateral, the 
lower ones broadly deltoid-lanceolate, 30-40 cm. long, 10-20 

cm. wide, gradually acuminate, pinnate, petiolulate, the upper 
pinnae deltoid-lanceolate, 10-20 cm. long, 2-4 cm. wide, 
gradually long-acuminate, truncate at base, short-petiolulate, 
doubly toothed, lobulate, the terminal pinna decurrent on the 
rachis; sori few to each lobe, linear, subcostal; indusia 3-5(—7) 
mm. long, the lowest anterior ones longest and often diplazi- 
oid Honshu (Hachijo Isl., and Kii Prov.), Kyushu (s. 
distr.).—Ryukyus, Formosa, China, Australia to Polynesia. 
Athyrium yakumontanum (Tagawa) Ohwi. Diplazium 

yakumontanum Tagawa——YAKUSHIMA-WARABI. Differs 
from A. maximum in the narrower, linear-lanceolate pinnules 
about 1 cm. wide near base——Honshu (Suwo Prov.), Kyu- 
shu (Yakushima). Poorly understood. 

49. Athyrium petri (Tard.-Bl.) Ohwi. Diplazium petri 
Tard.-Bl.; D. triangulare Tagawa——HtroHa-MIYAMA-NOKO- 
cir-sHIpA. Rhizomes creeping, firm; stipes light brown, 
40-60 cm. long, rather prominently scaly, dark brown near 
base; scales linear to broadly so, 5-10 mm. long, about 1-1.5 
mm. wide, spinulose; blades chartaceous, broadly deltoid- 
lanceolate to narrowly ovate-deltoid, 40-50 cm. long, 20-25 
cm. wide, acuminate, not narrowed at base, bipinnatiparted 
(in ours); pinnae 12-14 pairs, spreading, acuminate, equi- 
lateral, 10-20 cm. long, 2.5-3 cm. wide, petiolulate, truncate to 

slightly cordate at base, pinnately parted to deeply lobed, the 
upper ones smaller and decurrent on the rachis; pinnules ob- 
long to narrowly ovate-oblong, 5-8 mm. wide, rounded to 
obtuse or acute, crenate-toothed; sori 8-14, median or slightly 
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costal, linear, obliquely ascending, straight; indusia 2-4 mm. 
long, nearly equal in length, narrow—Kyushu (Yaku- 
shima) ; rare——Ryukyus, Formosa, and Indochina. 

50. Athyrium mettenianum (Miq.) Ohwi. <Asplenium 
mettenianum Miq.; Diplazium mettenianum (Miq.) C. Chr.; 
Asplenium textori Mig.; D. textori (Mig.) Makino——Mtr- 
YAMA-NOKOGIRI-SHIDA. Rhizomes long-creeping, firm, 3-4 
mm. across, black-brown, scaly; stipes 30-40 cm. long, pale 
green to pale brown, thinly scaly and dark brown toward 
base; scales firmly membranous, the upper ones brown, the 
basal nearly black, linear, 3-4 mm. long, about 0.5 mm. 

wide, sparsely spine-toothed toward tip; blades narrowly ovate 
to broadly lanceolate, 20-40 cm. long, 8-20(-30) cm. wide, 
long-acuminate, not contracted at base; pinnae 10-13 pairs, 

horizontally spreading, equilateral except sometimes the lowest 
one, lanceolate, 4-10(-15) cm. long, 1-3(-3.5) cm. wide, short- 
petiolulate, pinnatilobed, the upper pinnae smaller and de- 
current on the rachis; sori linear, 3-7 mm. long, slightly arcu- 
ate, median, or those on the lowest veinlets often diplazioid 
and longer——Honshu (Izu Prov., Tékaid6, Kinki Distr. and 
westw.), Shikoku, Kyushu——Ryukyus, Formosa, China, 
and Philippines. 

Var. fauriei (Christ) Ohwi. Diplazium fauriet Christ; D. 
mettenianum var. fauriei (Christ) Tagawa——Hosoga-Noko- 
GirI-sHIpA. Pinnae irregularly toothed. Occurs with the 
species. 

Var. isobasis (Christ) Ohwi. Diplazium isobasis Christ; 

19. DIPLAZIOPSIS C. Chr. 

D. mettenianum var. isobasis (Christ) Tagawa——Kiresa- 
NOKOGIRI-SHIDA. Pinnae deeply parted. Occurs with the 

species. 
51. Athyrium sheareri (Bak.) Ching. Nephrodium 

sheareri Bak.; Dryopteris sheareri (Bak.) C. Chr.; N. poly- 
podiforme Makino; D. polypodiformis (Makino) C. Chr.; A. 
polypodtforme (Makino) Tagawa——UrasosHI-NoKocIRI- 
sHipA. Rhizomes creeping, 3-4 mm. across, densely scaly 
toward the tip; stipes slender, 20-40 cm. long, glabrous, straw- 
colored or pale green, thinly scaly and dark brown toward 
base; scales brown, broadly linear, 3-5 mm. long, about 0.5 
mm. wide, long-acuminate, entire; blades chartaceous, simply 
pinnate, broadly lanceolate to narrowly ovate, 20-30 cm. long, 
10-20 cm. wide, caudately long acuminate, glabrous, the rachis 
and costas usually thinly white-puberulent on both sides; 
pinnae 5-7 pairs, alternate or subopposite, nearly equilateral, 
spreading, lanceolate to broadly so, caudately long-acuminate, 
falcate, truncate at base, sessile, the lower pinnae pinnately 
lobed to parted, 15-25(-30) mm. wide, short-petiolulate, the 
upper pinnae decurrent on the rachis, forming a pinnatilobed 
tail at the tip; pinnules oblong-ovate to lanceolate, 4-6 mm. 
wide, obtuse to acute, spine-toothed; veinlets simple or forked, 

ending in a tooth; sori 6-14, median or slightly nearer the 
costule than the margin; indusia short, obovate, straight, or 
more often reniform, 0.5-0.7 mm. across, dentate——Honshu 
(Izu and Echigo Prov. westw.), Shikoku, Kyushu——Korea 
(Quelpaert Isl.) and China. 

IwayA-sHIDA ZOKU 

Terrestrial; rhizomes ascending, brown-scaly; fronds membranous, simply pinnate; pinnae large, all alike, entire or undulate, 
glabrous; veins remote, free at base, then divaricately branched and anastomosing; sori on the acroscopic side of the veins, ex- 
tending from the costa to the lowest areoles; indusia very thin, opening usually along the back of sorus, sometimes along the 
distal side——Few species, India to Japan, and Samoa. 

1. Diplaziopsis cavaleriana (Christ) C. Chr. Allanto- 
dia cavaleriana Christ; Diplaziopsis javanica var. cavaleriana 
(Christ) Tagawa; Diplazium javanicum sensu auct. Japon., 
non Makino; Diplaziopsis javanica sensu auct. Japon., non C. 
Chr.—lIwaya-sHipa. Rhizomes creeping; stipes 30-50 
cm. long, pale green to straw-colored, smooth in upper part, 
sparsely scaly toward the base; scales membranous, lanceolate, 
5-8 mm. long, 1.5-3 mm. wide, acuminate, entire; blades 

broadly lanceolate to narrowly ovate-oblong, 50-70 cm. long, 
17-30 cm. wide, sometimes slightly narrowed at base, simply 
pinnate, glabrous, green above, slightly glaucous beneath; 
pinnae 8-13 pairs, thinly membranous, spreading, equilateral, 

oblong- to linear-lanceolate, 10-15 cm. long, 15-20 mm. wide, 

or the sterile ones to 3 cm. wide, gradually acuminate-tailed, 
truncate to very broadly cuneate at base, sessile, sometimes 
obsoletely auriculate at base, undulate to crenate; veins spread- 
ing, slender, forked near base and forming 4 or 5 rows of 
oblong to narrowly ovate somewhat 4-angled areolae on each 
side of the pinnae; sori linear-oblong to -lanceolate, on the 
lower half of the veins; indusia thinly membranous, linear- 

lanceolate, obtuse at both ends, nearly straight to very slightly 
arcuate——Dark, damp woods; Honshu (Ugo Prov., s. 
Kanto Distr. and westw.), Shikoku, Kyushu——China. 

Fam. 18. BLECHNACEAE 

Terrestrial, rarely scandent; rhizomes creeping or erect, dictyostelic, with nonclathrate scales; fronds usually pinnatifid to 
pinnate or decompound, rarely simple; veinlets branched and anastomosing, forming a secondary vein or veins enclosing a row 

of areolae on each side of the costa, or free in the sterile pinnae; sori on the secondary veins, separate or united; indusia opening 
on the costal side, very rarely absent; sporangia rather large-——Cosmopolitan, with about 8 genera and about 250 species. 

SuisHicasHIRA Ka — Blechnum Family 

1A. Fronds usually dimorphic, with sterile and fertile fronds (except B. orientale); veins free in the sterile pinnae; sori fused. 1. Blechnum 

1B. Fronds monomorphic or nearly so; veins anastomosing; sori separate, not fused. ..........---eee cece eee e cece 2. Woodwardia 

1. BLECHNUM L. SHISHIGASHIRA ZOKU 

Terrestrial; rhizomes usually stout, erect or sometimes creeping, dictyostelic; fronds usually dimorphic, coriaceous, pinnate 

or sometimes pinnatifid, rarely simple or bipinnate, glabrous, entire or toothed; veins of sterile pinnae mostly free; sori on 
the vascular commissures parallel to the costa, fused in a single uninterrupted line on each side; indusia attached to the fertile 
commissure and opening on the side toward the costa——About 200 species, abundant in the S. Hemisphere. 
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1A. Blades monomorphic, about 1 m. long; veins simple to once forked, closely parallel. .............0.0--+eeeeeeeees 1. B. orientale 
1B. Blades dimorphic, not over 40 cm. long; veins nearly always once forked. 

2A. Fertile fronds barely taller than the sterile; stipes and rachis pale green to pale brown; sterile pinnae without a raised costa be- 

neath; veins ascending. 

3A. Basal scales ovate, membranous; sterile blades 2-4 cm. wide. .............. 2. cece eee cece ee eee eee eee eee 2. B. amabile 

3B. Basal scales linear, chartaceous; sterile blades 5—-8(—10) cm. wide. ............ ees ee eee cece e teen cece eaeee 3. B. niponicum 

2B. Fertile fronds much taller than the sterile, the pinnae abruptly dilated and decurrent on the rachis; stipes and underside of rachis 
chestnut-brown; sterile pinnae with slightly raised costa beneath; veins obliquely spreading. .................. 4. B. castaneum 

1. Blechnum orientale L. Asplenium orientale (L.) 
Bernh.; Blechnopsis orientalis (L.) Presk——Htryv-suua. 
Evergreen, uniformly clothed with rusty-brown crispate 
woollike scales while very young; rhizomes stout, erect, 
densely scaly; stipes 30-50 cm. long inclusive of the lower 
part of rachis, deeply sulcate on upper side, stout, reddish 
brown, scaly at base, with several remote pairs of much- 
reduced pinnae 2-3 mm. long; scales at base of stipes and on 
rhizomes slightly lustrous, linear, 1-1.5 cm. long, about 1 
mm. wide, long-attenuate, minutely toothed at tip; blades 
monomorphic, chartaceous-coriaceous, linear-lanceolate to lan- 
ceolate, about 1 m. long, 30-40 cm. wide, simply pinnate, 
glabrate; pinnules obliquely spreading, linear to broadly so, 
15-25 cm. long, 1-1.5 cm. wide, gradually long caudate- 
acuminate, entire, glabrous, sessile, rounded at base on the 
anterior side, subcordate to rounded at base and decurrent 
on the rachis on posterior side, the costa raised beneath, sulcate 
and raised on upper side; veins simple or once forked near 
base, parallel; sori in longitudinal rows on the pinnae close 
to the costas; indusia entire, continuous, about 0.7 mm. wide. 

—Kyushu (Yakushima) ; rare—Ryukyus, Formosa, China, 
Himalayas, Australia, and Polynesia. 

2. Blechnum amabile Makino. B. crenulatum Makino; 
Spicantopsis amabilis (Makino) Nakai; Lomaria amabilis (Ma- 
kino) Ching; Struthiopteris amabilis (Makino) Ching——Osa- 
sHipA. Rhizomes creeping; fronds dimorphic, evergreen, 
glabrous; stipes of the sterile fronds 2-10 cm. long, the 
fertile 5-12 cm. long, straw-colored, often somewhat reddish, 
sparsely scaly in upper part, densely so toward base, shallowly 
sulcate on upper side; scales membranous, broadly ovate, 2-7 
mm. long, abruptly acuminate, spreading, entire, brown; sterile 
blades lanceolate, 12-30 cm. long, 2-4(-5) cm. wide, acute, 
with a short tail 7-20 mm. long at the tip, narrowed at the 
base, simply pinnate, the rachis pale green to pale brownish; 
pinnae herbaceous-coriaceous, nearly horizontally spreading, 
broadly linear, 25-5 mm. wide, subacute, decurrent on the 
rachis, entire, pale green beneath, the lowest pinnae reduced, 
deltoid to ovate-deltoid, 2-5 mm. long, 4-6 mm. wide, more 
or less deflexed, obtuse, sterile, interrupted; fertile pinnae 8-15 
mm. long, 2-5-3.5 mm. wide, subapiculate—Woods in low 
mountains; Honshu, Shikoku, Kyushu. 

3. Blechnum niponicum (Kunze) Makino. Lomaria 

2. WOODWARDIA J. E. Smith 

niponica Kunze; Lomaria spicanta var. japonica Hook.; B. 
japanense Moore; Struthiopteris niponica (Kunze) Nakai; Spi- 
canta niponica (Kunze) Hayata; Spicantopsis niponica 
(Kunze) Nakai; Spicantopsis niponica var. minima Tagawa 
— SHISHIGASHIRA. Rhizomes short, rather stout, erect, 

densely scaly; fronds dimorphic, evergreen, glabrous; stipes 
of the sterile fronds short, 1-5 cm. long, scaly, sulcate on 
upper side, the scales at base chartaceous, linear, 1-1.5 cm. 
long, about 1 mm. wide, lustrous, dark brown with a narrow 
pale margin, entire; sterile blades oblanceolate to oblong- 
oblanceolate, 20-30 cm. long, (3.5-)5-8(-10) cm. wide, pecti- 
nate, abruptly contracted at the tip to a linear subacute tail 
1-2 cm. long, gradually narrowed at base, with scattered 
brown membranous linear-lanceolate scales while young; 
pinnae nearly horizontally spreading, broadly linear, 3=7 mm. 
wide, obtuse to subobtuse, entire, the lower ones often some- 
what deflexed and slightly broader on anterior side, the lower- 
most ones auriclelike, 3-10 mm. long, as wide or wider at 
base, the lower fertile pinnae distant, linear, 1.5-3 cm. long, 

2-3 mm. wide, obtuse, not or slightly contracted at base, the 
lowest few pairs sterile, 1-3 mm. long, distant and much- 
reduced.—Woods in mountains; Hokkaido, Honshu, Shi- 

koku, Kyushu. 
4. Blechnum castaneum Makino. Struthiopteris castan- 

ea (Makino) Nakai——Mryama-suisuicasuira. Rhizomes 
short-creeping to suberect, densely clothed with the stubs of 
old stipes; fronds dimorphic; stipes of sterile fronds 3-10 cm. 
long, puncticulate, the scales rather sparse, brown, broadly 

linear, 3-8 mm. long, entire; blades lanceolate, 15-35 cm. 
long, 3.5-6 cm. wide, narrowed at both ends, obtuse at the 
tip, pinnately divided nearly to the rachis, glabrous, the rachis 
deeply sulcate on upper side, puncticulate on both sides; 
pinnae spreading, linear-oblong, 4-7 mm. wide, rounded with 
an obtuse mucro at the tip, subentire, the costa more or less 

distinct beneath, the lower pinnae semirounded, 3-6 mm. long, 
5-8 mm. wide; veins mostly once-forked, scarcely visible; fertile 
fronds much longer than the sterile, the blades with few 
nearly obsolete distant sterile pinnae at base; fertile pinnae 
linear, 15-30 mm. long, 1.5-2 mm. wide, obliquely spreading, 
spaced out, abruptly dilated and decurrent on the rachis—— 
Woods in mountains; Honshu (centr. and n. distr.). 

KomocHi-sHipA ZoKkU 

Rather large, terrestrial ferns; rhizomes ascending to erect, short, densely scaly; fronds all alike, mostly bipinnatifid, entire 

or minutely toothed; veinlets anastomosing, forming costal and costular areolae; sori opposite the costal or costular areolae, often 
deeply impressed; indusia opening along the costule. 
America. 

About 12 species, in the warmer parts of Asia and Europe, also in N. 

1A. Rhizomes rather slender, creeping, with remote stipes; blades usually deltoid in outline; sori linear, straight, unequal, 2-15 mm. long, 
along the costas and the rachis; lowest pinnae 10-20 cm. long, 1-3 cm. wide. ....................-- 1. W. harlandit var. takeot 

1B. Rhizomes stout and short, with close stipes; blades ovate to oblong-ovate in outline, bipinnatiparted; sori oblong to short-linear, straight 
to slightly curved, 2-7 mm. long, along the costule of the pinnules and on upper part of costas of the pinnae. 
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2A. Stipes usually with prominent brown scales; pinnately lobed to cleft, 2-4.5 cm. wide; sori straight. ............... 2. W. japonica 
2B. Stipes soon becoming naked, the scales at the base persistent; pinnae pinnately cleft to parted, 4-10 cm. wide, at least in the lower 

ones; sori slightly curved outward in upper part. 
3A. Blades with a large densely scaly gemma in axils of upper pinnae. ......... 2. cece ee eee eee eee eee eeees 3. W. unigemmata 
3B. Blades without gemmae in axils of pinnae, though sometimes with numerous adventitious plantlets on the upper side. 

1. Woodwardia harlandii Hook. var. takeoi (Hayata) 
Masam. W. kempii Copel.; W. takeot Hayata——Hososa- 
OxacuMA. Rhizomes slender, creeping, with remote stipes, 
with narrowly ovate, membranous scales about 3 mm. long; 
stipes rather slender, 15-35 cm. long, pale brown to straw- 
colored, naked except for a few scales toward the base; fertile 

blades usually deltoid in outline, 10-17 cm. long, 8-15 cm. 
wide, short-acuminate, pinnate, without a distinct terminal 
pinna, naked on both sides, the rachis broadly winged; pinnae 
5-7 pairs, opposite, obliquely spreading, lanceolate, 7-15 mm. 
wide, broadly adnate at base, acuminate to very acute, 

minutely toothed, with a rounded to very obtuse lobe 5-7 mm. 
wide at the base, the lowest pinnae 5-10 cm. long, 2-5 cm. 
wide, pinnately parted on the posterior side or sometimes on 
both sides, the pinnules narrowly lanceolate, to 5 cm. long, 
4-8 mm. wide; sterile blades similar to the fertile, the stipes 
usually shorter, the pinnae wider and less prominently parted; 
sori rusty-brown, linear, straight, unequal, 2-15 mm. long, 
along the costas and rachis, those along the costules of the 
pinnules 1-6 mm. long——Kyushu (Yakushima)—Ryu- 
kyus, Formosa, and s. China. The typical variety occurs in the 
Ryukyus, Formosa, s. China to Indochina. 

2. Woodwardia japonica (L. f.) J. E. Smith. Blech- 
num japonicum L. £.; W. radicans var. japonica (L. f.) Luerss.; 
W. intermedia Christ——OxacuMa. Rhizomes stout, short; 

stipes stout, straw-colored or somewhat rubescent, 30-50 cm. 
long, prominently scaly; scales on upper portion of stipes 
deep-brown, membranous, deltoid-lanceolate to broadly linear, 
deflexed, or those on lower portion of stipes ascending, acumi- 
nate, 7-15 mm. long, the scales at base of stipes broadly linear, 
15-20 mm. long; blades oblong-ovate, 40-80 cm. long, 20-35 
cm. wide, somewhat contracted toward the tip, the terminal 
segment deltoid-ovate to broadly lanceolate, acuminate; pin- 
nae 10-15 pairs, obliquely spreading, lanceolate to linear- 
lanceolate, 15-22 cm. long, 2-4.5 cm. wide, long-acuminate, 
minutely toothed, pinnately lobed to cleft, the pinnules oblong- 
ovate, 7-25 mm. long, 6-12 mm. wide, acute or subobtuse, 
obliquely spreading, sessile, with a rounded lobe on the pos- 
terior side at base, cuneate on the anterior side; sori 3-5 mm. 

long, along the costules of the pinnules, to 7 mm. long on the 
upper part of costas of the pinnae———Honshu (Kii Prov. and 
Chigoku Distr.), Shikoku, Kyushu——Korea (Quelpaert 
Isl.), Formosa, China, and Indochina. 

8. Woodwardia unigemmata (Makino) Nakai. W. 
radicans var. unigemmata Makino; W. radicans sensu auct. 

Fam. 19. ASPLENIACEAE ToraNno-o-sHIpA Ka 

4. W. orientalis 

Asiat. non Smith——HarKomocursHipa. Rhizomes 

stout; stipes stout, 30-50 cm. long, glabrate except at base, 
straw-colored to pale brown, the basal scales membranous, 
linear to linear-lanceolate, 2-3 cm. long, acuminate, entire; 

blades broadly ovate-lanceolate, 30-100 cm. long, 20-50 cm. 
wide, obtuse to acuminate, bipinnaticleft to parted, with 

large densely scaly gemmae in axils of upper pinnae, the rachis 
sparsely clothed while very young with small deciduous 
scales; pinnae equilateral, alternate, thinly coriaceous, ovate- 
lanceolate or deltoid-lanceolate, 20-30 cm. long, 5-9 cm. wide, 
caudate-acuminate, abruptly cuneate at base, subsessile, with 
or without an auricle on posterior side; pinnules obliquely 
spreading, ovate-deltoid to deltoid-lanceolate, 1.5-3(-5) cm. 
long, 6-10 mm. wide, acute or sometimes acuminate, minutely 
spine-toothed; sori along the costules of the pinnules, oblan- 
ceolate to linear-oblanceolate, 2-3 mm. long——Honshu (Izu 
Prov.), Kyushu (Higo Prov.)——Formosa, Philippines, 
China, se. Asia, to the Himalayas. 

4. Woodwardia orientalis Sw. Blechnum japonicum 
Houtt.; W. radicans var. orientalis (Sw.) Luerss.; W. radicans 
sensu auct. Japon., pro parte, non Smith——Komocursuipa. 
Rhizomes short-creeping, stout; fronds large; stipes straw- 
colored, 30-80 cm. long, the basal scales brown, membranous, 

broadly linear to linear-lanceolate, 3-4 cm. long, 3-5 mm. wide, 
long-acuminate, entire; blades narrowly ovate to broadly 
ovate-lanceolate, 30-100 cm. long, 20-35 cm. wide, acuminate, 

bipinnitiparted, sometimes with numerous adventitious plant- 
lets on the upper side; pinnae obliquely spreading, ovate- 
lanceolate to deltoid-lanceolate, 12-30 cm. long, 4-10 cm. wide, 
acuminate, somewhat cuneate at base, sessile or short-petiolu- 
late, pinnately parted, slightly wider on the anterior than on 
the posterior side; pinnules lanceolate, 7-10 cm. long, acute to 

acuminate, minutely toothed; sori along the costule of the pin- 

nules linear-oblanceolate to narrowly oblong, 2-4 mm. long. 
—Honshu, (Etchu, Rikuzen Proy. and southw.), Shikoku, 

Kyushu.——China. 
Var. formosana Rosenst. W. prolifera Hook. & Arn.; W. 

orientalis yar. prolifera (Hook. & Arn.) Ching; W. angusti- 
loba Hance; W. exaltata Nakai; W. orientalis sensu auct. 

Japon., pro parte, non Sw. HACHIJO-KAGUMA. Fronds 
larger, to about 2 m. long, 50 cm. wide or more; pinnae larger, 
more deeply pinnatiparted; pinnules broadly linear to linear- 
lanceolate, to 15 cm. long, about 1 cm. wide, often caudately 
long-acuminate, minutely toothed—Honshu (Izu Isls. and 
Awa Prov.), Shikoku, Kyushu——Ryukyus and Formosa. 

Spleenwort Family 

: Usually terrestrial, sometimes epiphytic ferns; rhizomes creeping to suberect, dictyostelic, with clathrate scales; stipes not 
jointed, usually with two fibrovascular bundles united toward the top; blades simple to decompound, usually firm and ever- 
green; veins forked, free or anastomosing; sori elongate along the veinlets; indusia on the veinlets, rarely absentCosmopoli- 

tan, with about 9 genera and about 720 species. 

1A. Veins free or united by a marginal vein. .............20000: 
PRPAVeInS xCticitlatetrirey, Laleee eee ote hie nae ee 

FR OG AC RECA ATOR GOD OSE ES: SHEA O ECO ESE 1. Asplenium 
AAR Roar ais 5 aha cabd tea ialeyereperaes ch aacie orclavene lareieisielertehe wk oe CODE DIOSOPES 
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1. ASPLENIUM L. 

Terrestrial or epiphytic; rhizomes usually short-creeping, with clathrate scales; stipes not jointed; blades simple and entire 
to decompound, glabrous or minutely scaly; veins usually forked, mostly free; sori lengthwise along the veinlets; indusia on one 

Tora-No-0-sHIDA ZOKU 

side of the sorus———Cosmopolitan, with about 700 species. 

1A. Blades compound. 
2A. Stipes, at least in the lower portion, black-brown, lustrous. 

3A. Rhizomes long-creeping; pinnae membranous. 
4A. Pinnae somewhat dimidiate, pinnately veined only on anterior side; sori on the teeth; stipes rather close. .... 1. 4. cheilosorum 
4B. Pinnae not dimidiate, with veins mostly once forked on both sides except at the posterior base; sori dorsal; stipes remote. 

3B. Rhizomes short; pinnae usually herbaceous. 

2. A. unilaterale 

5A. Blades broadly linear to lanceolate, not at all broadened at base, simply pinnate (often 2- or 3-pinnate in No. 8). 
6A. Pinnae very oblique, with an auricle on the anterior side at base. 

7A. Stipes slender, 0.6—1 mm. across; pinnae with few irregular coarse obtuse teeth; indusia 1-2 mm. long. 
3. A. oligophlebium 

7B. Stipes 1-2 mm. across; pinnae crenately toothed; indusia 1-4 mm. long. ...................-----+--> 4. A. normale 
6B. Pinnae nearly equilateral. 

8A. Rachis dark brown throughout. 
9A. Rachis obtuse on back, without gemmae. ....... a SAE UR BG, A a a re aca etre sole 5. A. trichomanes 
9B. Rachis with 3 brown narrow wings, sometimes gemmate in upper part. ..........--..-----++--e> 6. A. tripteropus 

8B. Rachis brown only on lower part. 
10A. Teeth of the pinnae obtuse; fronds uniform, the pinnae 3-6 mm. long. ..........--..+-seeee eee eeees 7. A. viride 

10B. ‘Teeth of the pinnae mucronate; fronds often more or less dimorphic, the pinnae 6-35 mm. long. ...... 8. A. incisum 
5B. Blades narrowly deltoid, bipinnate in lower portion, the lowest pinnae largest. ............+++++-++eeeeees 9. A. coenobiale 

2B. Stipes green throughout, rarely brown at base, dull. 
11A. Sori solitary on the 1-veined ultimate pinnules. 

12A. Fronds at most 30 cm. long. 

13A. Blades lanceolate, the rachis prolonged, rooting and forming a plantlet at the tip; pinnae usually simply pinnate. 
10. A. prolongatum 

13B. Blades ovate to broadly so, the tail at tip 1-4 cm. long, not gemmate; lower pinnae bipinnate to bipinnatiparted. 

12B. Fronds large, 50-100 cm. long. ...............-...- 
11. A. ritoense 

Ora rl OC a ct TM ere ee ced 12. A. trigonopterum 
11B. Sori few to many on the few- to many-veined ultimate pinnules. 

14A. Pinnae less than 7 cm. long. 
15A. Pinnules oblong to oblanceolate or obovate, sparsely toothed or lobed; fronds relatively large, (10—) 20-60 cm. long. 

16A. Blades herbaceous, 3-30 cm. long, 1.5-13 cm. wide, with acute to obtuse teeth. 

17A. Blades not gemmate, 2- to 4-pinnate. 
18A. Blades oblong-ovate, 3- or 4-pinnate. 

IQA Blades}5—lb)cmilong ae e aera: 
LOBE) Blades) 15-35, cmlongs sees ee eee 

18B. Blades broadly lanceolate, 2-pinnate. ........ 

oat MBB es cartes dase honoree Aen lane reaeap ey tees Reve tena ey een 13. A. sarelit 

SOU U OTTO CHOON nod RdSaGeschondowouabGoes 14. A. wilfordi 

cob de a YORGLSIS vga nual BOG tele pe ie VE AUNTS ALOR ETS 15. A. pseudowilfordiu 
17B. Blades with a gemma on the rachis, cut into unequally incised and toothed pinnae. .............. 16. A. yoshinagae 

16B. Blades membranous, 2—10(—15) cm. long, 1—3(—4) cm. wide, with a few obtuse often mucronate-tipped teeth. 

17. A. varians 
15B. Pinnules coriaceous, flabellate to rhombic-orbicular, minutely toothed toward the tip, entire at base; fronds small, 3-10 cm. 

oto aR OG GO AA aan Oba top abd cia to OMAR ono hA Bolo Gedees Gorton no UMouEeTa ce badG 18. A. ruta-muraria 
14B. Pinnae 10-17 cm. long. 

20A. Pinnae unlobed to pinnately parted; sori mostly in 2 series on the pinnae. ...........+.eee cece cece sees 19. A. wright 

20B. Pinnae 2- or 3-pinnate; sori solitary on the pinnules or teeth. ...............00000eceeeeeeeeeee 12. A. trigonopterum 
1B. Blades simple. 

21A. Blades without a submarginal connecting vein. 
22A. Blades narrowly oblanceolate; stipes less than 10 cm. long; sori mostly facing the anterior side of the blade. 

23A. Blades appressed crenate-toothed in upper half; veins obliquely spreading. .............--...-2e+eees 20. A. griffithianum 
23B. Blades subentire to remotely undulate-toothed; veins suberect to ascending. ...................++---eeee 21. A. ensiforme 

22B. Blades lanceolate, cordate; stipes 10-20 cm. long; sori paired, face to face. ............000eceeeeeeeeeee 22. A. scolopendrium 
21B. Blades with a submarginal connecting vein, large, 70-100 cm. long; sori closely parallel, altars facing anteriorly. 23. A. antiquum 

1. Asplenium cheilosorum Kunze ex Mett. Hymen- 
asplenium cheilosorum (Kunze) Tagawa; A. heterocarpum 
Wall. ex Hook——Usuza-Kujaku. Rhizomes creeping, 
scaly, 2-2.5 mm. across; fronds slender; stipes 10-15 cm. long, 
1-1.5 mm. across, purple-brown to dark brown, lustrous, 
smooth except at base; scales on rhizomes and at base of stipes 
lanceolate, 3-4 mm. long, long-acuminate, spreading, black- 
brown, minutely spinulose near tip; blades broadly linear to 
linear-lanceolate, 20-40 cm. long, 3-4 cm. wide, gradually 

long-acuminate, slightly narrowed at base, smooth, simply 
pinnate, the rachis lustrous, sulcate on upper side; pinnae 
rather many, thinly herbaceous to membranous, semiovate, 
5-8 mm. wide, obtuse, somewhat dimidiate, spreading, sub- 
sessile, nearly straight from base to the top, entire on posterior 
margin except for 1 or 2 teeth near tip, the anterior side 
toothed, nearly straight to slightly arcuate, broadly cuneate at 
base; teeth on sterile pinnae mostly regular, ovate, subobtuse; 
fertile pinnae slightly larger, often bidentate at the tip, the 
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costa very slender, close to the posterior margin, pinnately 
veined on anterior side, the median ones once-forked, ending 
in a tooth; sori on the teeth, few to a pinna; indusia 1.5-2.5 
mm. long——Kyushu (Yakushima and Tanegashima)—\ 
Formosa, China, Indochina to India, and Malaysia. 

2. Asplenium unilaterale Lam. Hymenasplenium unt- 
laterale (Lam.) Hayata; A. resectum Smith—Host-suipa. 
Rhizomes long-creeping, scaly, 15-3 mm. across; stipes 
slender, remote, 12-20 cm. long, 1-1.5 mm. across, lustrous, 
purple- to chestnut-brown, glabrous except for few scales at 
base; scales on rhizomes and at base of stipes lanceolate, 2-3 
mm. long, long-acuminate, tardily deciduous, dark brown, 
with few obsolete teeth on upper margin; blades broadly 
linear to lanceolate, 18-30 cm. long, 3.5-6(-8) cm. wide, 
abruptly to gradually long-acuminate, not or very slightly 
narrowed at base, glabrous, the rachis with deciduous hairlike 
dark brown scales while young, lustrous, deeply sulcate on 
upper side; pinnae rather many, thinly herbaceous to mem- 
branous, spreading, lanceolate to broadly so, 4-10 mm. wide, 
subacute to obtuse, toothed toward the tip, entire toward the 
base, short-petiolulate, the costa slender, sometimes dark pur- 
ple-brown beneath, close to the posterior margin near base, the 
veins mostly once-forked; sori dorsal, sparse, linear; indusia 
2-6 mm. long, nearly straight, very rarely diplazioid-—— 
Honshu (s. Kanté through Tokaido to s. Kinki Distr. and 
westw.), Shikoku, Kyushu—Ryukyus, Bonins, Formosa, 
Malaysia, China to India, Africa, Polynesia, and Hawaii. 

8. Asplenium oligophlebium Bak. 4. fauriei Christ 
—KAMIGAMo-sHIDA, Hime-cHAsEN-SHIDA. Rhizomes short, 
erect to ascending, often clothed in the remains of old stipes, 
the scales rather scanty, lanceolate, about 1 mm. long, purple- 
brown, acuminate; fronds smooth, rather small; stipes 
crowded, 2-8 cm. long, 0.6-1 mm. across, glabrous, lustrous, 
deep purple-brown; blades narrowly lanceolate, 7-15 cm. 
long, 1.5-3.5 cm. wide, the rachis dark purple-brown, lustrous, 
slender, often prolonged and gemmate at the tip; pinnae 
thinly herbaceous, squarrose-lanceolate to semideltoid, 7-15 
mm. long, 3-5 mm. wide, obtuse, obliquely cuneate at base, 
sessile, with scattered coarse obtuse teeth, entire on posterior 

margin of lower portion, the costa slender, the veins few, 

simple to once forked; sori few on a pinna; indusia 1-2 mm. 
long——Honshu (Hokuriku to Kinki and Chigoku Distr.), 
Shikoku, Kyushu—Ryukyus. 

4, Asplenium normale Don. A. opacum Kunze— 
NourI-ToRA-No-0. Rhizomes short, with chartaceous, lanceo- 

late, dark brown scales about 1.5 mm. long; fronds tufted; 
stipes 1-2 mm. across, dark purple- to chestnut-brown, lustrous, 
3-15 cm. long, naked; blades broadly linear to linear-lanceo- 
late, 10-40 cm. long, 15-40 mm. wide, the rachis dark purple- 
brown, lustrous, sulcate on upper side, often prolonged and 
gemmate at tip; pinnae spreading, obliquely oblong to nar- 
rowly oblong-ovate, 5-10 mm. wide near base, the lower ones 
deflexed, obtuse to rounded, sessile, crenately toothed at the 

tip, entire toward the base, often obsoletely auricled on 
anterior side; sori few to a pinna, straight; indusia 1-4 mm. 
long, very rarely diplazioid——Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu——Ryukyus, Formosa, s. China to 
India. 

5. Asplenium trichomanes L. 4. trichomanoides 
Houtt——Cuasen-sHipA. | Rhizomes short, erect, with the 
remains of old stipes, and with linear-lanceolate, acuminate 
scales about 3 mm. long; fronds deep green, nearly naked, 

tufted; stipes 1-5 cm. long, chestnut-brown, lustrous, very 
narrowly winged or angled, flat on upper side, obtuse on 
back; blades linear to broadly so, 10-25 cm. long, 12-20 mm. 
wide, gradually narrowed to an obtuse tip, slightly narrowed 
at base, the rachis lustrous, narrowly winged, obtuse to sub- 
acute, not winged on back; pinnae nearly all alike, firmly 
herbaceous, elliptic, ovate or oblong, 4-8(-10) mm. long, 3-6 
mm. wide, spreading, rounded at apex, obliquely cuneate at 
base, obtusely toothed; sori usually less than 10 to a pinna; 

indusia about 1.5 mm. long. On rocks; Hokkaido, Honshu, 
Shikoku, Kyushu-———Formosa to the Himalayas, Caucasus, 
Europe, S. Africa, Australia, N. and S. America. 

6. Asplenium tripteropus Nakai. A. anceps var. prolt- 
ferum Nakai——Inu-cuasen-suipa. Closely allied to the pre- 
ceding, the stipes and rachis somewhat stouter, narrowly 
winged on back and margin, sometimes gemmate on upper 
part of rachis; rhizomes short, the scales lanceolate, about 3 
mm. long, short-acuminate; fronds tufted; stipes 1-8 cm. long, 
chestnut-brown, lustrous, with 3 narrow brown wings; blades 
linear to broadly so, 7-25 cm. long, 15-25 mm. wide, gradually 
narrowed to an obtuse tip, slightly narrowed at base; pinnae 
oblong or oblong-ovate, sometimes elliptic, 5-13 mm. long, 
3-6 mm. wide near base, rounded at the tip, obliquely cuneate 
at base, obtusely toothed, spreading, sessile; sori 2-10 on a 
pinna; indusia 1-2 mm. long——Honshu (Sagami and Etchu 
Proy., Kinki Distr. and westw.), Shikoku, Kyushu=—\For- 
mosa and China. 

7. Asplenium viride Huds. A. trichomanes var. ramo- 
sum \.—Ao-cuasen-sHipa. Rhizomes short, ascending, 
the scales linear-lanceolate to broadly linear, about 3 mm. long, 
entire, gray-brown; fronds tufted, glabrous; stipes erect, 2-5 
cm. long, 0.5-1 mm. across, chestnut-brown, lustrous at least 
on lower half, green at tip, shallowly sulcate on upper side; 
blades suberect, linear to linear-lanceolate, 5-12 cm. long, 8-12 
mm. wide, obtuse, not or slightly narrowed at base; pinnae 
10-17 pairs, herbaceous, rhombic-ovate to rhombic-orbicular, 
3-6 mm. long, 3-5 mm. wide, obtuse to very obtuse, oblique 
and broadly cuneate at base, with few obtuse teeth near tip, 

entire near base, sessile or very short-petiolulate, the costas and 
veins very slender, inconspicuous on both sides, the veins 
usually once forked; sori 2-6 on a pinna, on the lower portion 
of veins, subcostal; indusia 1-1.5(—2) mm. long——On rocks 
in alpine regions; Hokkaido, Honshu (centr. and Kanto 
Distr.), Shikoku (Mount Tsurugi in Awa Prov.); rare—— 
Sakhalin, Formosa to the Himalayas, Europe, and N. America. 

8. Asplenium incisum Thunb. 4. elegantulum Hook. 
—Tora-No-o-suipa. | Rhizomes short, ascending, the scales 
membranous, broadly linear, 3-4 mm. long, gray-brown, en- 
tire; fronds smooth, somewhat dimorphic, the sterile ones 

smaller, 5-15 cm. long, with a short stipe 1-3 cm. long, the 
fertile erect, larger, 30 cm. long or more, with stipes 2-5 cm. 
long; blades oblanceolate, 7-30 cm. long, 2-7 cm. wide, acumi- 
base, the sterile fronds pinnate to bipinnatiparted, the fertile 
ones 2- or 3-pinnatiparted, the rachis green on upper side, 
mostly chestnut-brown beneath near base; pinnae herbaceous, 

very short-petiolulate or sessile, spreading, acutely to obtusely 
mucronate-toothed, the median fertile pinnae lanceolate-del- 
toid, 6-35 mm. long, 7-15 mm. wide near base, obtuse to 
acute, pinnately parted to pinnate, the lower pinnae reniform 
to orbicular, 5-10 mm. long and as wide, cordate at base, un- 
lobed or shallowly 3-lobed; sori few, nearer the costa or costule 
than the margin; indusia 1-2 mm. long——Lowlands and 
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low mountains; Hokkaido, Honshu, Shikoku, Kyushu; com- 
mon.— Sakhalin, s. Kuriles, Kamchatka, Ryukyus, Korea, 
Manchuria, and China. 

9. Asplenium coenobiale Hance. A. fuscipes Bak.; A. 
toramanum Makino—Kurocane-sHipA. Rhizomes short, 
erect, with a tuft of old stipes, the scales chartaceous, broadly 
linear, 4-5 mm. long, black-brown, entire; fronds tufted, with 
minute capitate hairlike scales while young; stipes erect, terete, 
nearly black, lustrous, 3-10 cm. long, 0.2-0.5 mm. across; 
blades narrowly deltoid, 4-8 cm. long, 1.5-4 cm. wide, long- 
attenuate, subacute to obtuse at the tip, bipinnate in lower 
portion, simply pinnate in upper portion, the rachis sulcate on 
upper side; lower pinnae spreading, firmly herbaceous, nar- 
rowly oblong-ovate, 8-20 mm. long, 5-8 mm. wide, obtuse, 
sessile, the upper pinnae obliquely spreading, the lowest 
anterior pinnules slightly larger than the others; pinnules ob- 
liquely elliptic to oblong, 3-6 mm. long, 2-4 mm. wide, obtuse, 
often slightly imbricate, obtusely few-toothed, slightly de- 
current; veins and costules slender; sori solitary to few on the 
upper portion of the pinnules, subcostular; indusia 1-2 mm. 
long—Calcareous rocks; Shikoku; rare—China and Indo- 
china. 

10. Asplenium prolongatum Hook. A. achilleifolium 
sensu auct. Japon., non Liebm. nec C. Chr.; A. rutaefolium 

sensu auct. Japon., non Kunze HINOKI-SHIDA. Rhizomes 

short, ascending, covered with basal remains of old stipes, the 

scales narrowly lanceolate, 4-5 mm. long, about 1 mm. wide, 
acuminate, dark brown, with a narrow brown sparsely spined 
margin; fronds tufted; stipes flattened, sparsely scaly while 
young, 10-25 cm. long, the scales about 1 mm. long, spread- 
ing; blades 10-20 cm. long inclusive of the prolonged rachis 
gemmate at the tip, broadly lanceolate, bipinnate, the rachis 
green, flattened, with a slender raised midrib on upper side; 
pinnae 10-18 pairs, ascending, oblique, oblong to ovate, 15-40 
mm. long, 6-12 mm. wide, obtuse, simply pinnate, petiolulate; 
pinnules about 5 pairs, herbaceous, ascending, linear, 5-10 mm. 
long, 1-1.5 mm. wide, obtuse, entire, the lower ones rarely 2 

parted in vigorous fronds, l-veined; sori solitary on the pin- 
nules, linear; indusia 3-7 mm. long— Wet shaded rocks in 
mountains; Honshu (Izu and Kii Prov.), Shikoku, Kyushu. 
—s. Korea, Ryukyus, Formosa, China to India. 

11. Asplenium ritoense Hayata. A. davallioides Hook., 
non Tausch; Humata dareoidea Mett.; A. dareoideum (Mett.) 
Makino, non Desv. KOZAKI-SHIDA. Rhizomes short, 

rather stout, ascending; stipes few together, green, flattened, 
sparsely scaly on the lower half, 7-20 cm. long, the scales 
linear-lanceolate, 3-6 mm. long, acuminate, spreading, dark 
brown, remotely few-spined; blades 2- or 3-pinnate, ovate to 
broadly so, 10-18 cm. long, 4-10 cm. wide, prolonged at the 
tip to a simply pinnate tail 1-4 cm. long, the rachis green, 
flat, with a rather broad slightly raised midrib on upper side; 
pinnae ascending, petiolulate the lower ones bipinnate to bipin- 
natiparted, larger, ovate-deltoid, 2.5-9 cm. long, 1-4 cm. wide, 

prolonged and simply pinnate at the tip, the petiolules 3-8 mm. 
long; pinnules thickly herbaceous, linear-oblong to lanceolate, 
3-5 mm. long, 1-1.5 mm. wide, subacute to obtuse, the apical 
mostly arcuately spreading, entire or rarely bifid, green on 
both sides, slenderly 1-veined; sori solitary on a pinnule; 
indusia 2-3(-4) mm. long——Moist shaded places; Honshu 
(s. Kanto through Tokaido to s. Kinki Distr.), Shikoku, 
Kyushu.—s. Korea (Quelpaert Isl.), Ryukyus, Formosa, and 
s. China. 

12. Asplenium trigonopterum Kunze. A. mertensi- 

anum Kunze——OBANO-HINOKI-SHIDA. Rhizomes stout, as- 
cending; fronds 50-100 cm. long; stipes stout, light green, 
grooved on upper side toward tip, naked on upper portion, 
with pale brown, lanceolate scales 8-10 mm. long, 1.5-2 mm. 
wide at base; blades narrowly ovate-oblong, 3- or 4-pinnati- 
parted, glabrous; pinnae 10-15 pairs, obliquely spreading, 
12-17 cm. long, 3-6 cm. wide, 2- or 3-pinnate; pinnules firmly 
herbaceous, ascending, green, slightly paler beneath, the sterile 

ones narrowly rhombic-ovate, 15-30 mm. long, 6-10 mm. 
wide, subobtuse, cuneate at base, more or less irregularly ob- 
tuse-toothed, often parted in lower half, the fertile pinnules 
finely and pinnately cut, the segments ascending, broadly 
linear, 5-10 mm. long, 1.5-2 mm. wide, 1-veined, entire, the 

rachis flattened, green, with a slender raised midrib on upper 
side; sori solitary on the pinnules or teeth; indusia linear, 3-5 

mm. long——Honshu (Hachijo Isl.); rare———Bonins and 
Formosa. 

13. Asplenium sarelii Hook. A. saulii Hook. ex Bak.; 
A. blakistoniti Bak—Kosa-No-HINOKI-SHIDA. Rhizomes 
short, erect to ascending, scaly; stipes pale green, 1.5-10 cm. 
long, slender, sparsely scaly on lower half while young, the 
basal scales lanceolate, 2-4 mm. long, long-attenuate, fili- 
form at the tip, those on upper part of stipe and on blade very 
sparse, fugacious, hairlike; blades ovate to narrowly so, 5-15 
cm. long, 2.5-6.5 cm. wide, bipinnate, acute to short-acuminate, 
not narrowed at base; pinnae spreading, deltoid-lanceolate, 
1-1.5 cm. wide, acute to short-acuminate, short-petiolulate; 
pinnules spreading to ascending, ovate to rhombic-ovate, ob- 
tuse to subacute, cuneate at base, short-petiolulate, cut nearly to 
the base into a few segments; ultimate pinnules herbaceous, 
broadly oblanceolate, 3-4 mm. long, 1.5-2.5 mm. wide, cuneate 
at base, with a few acute teeth and sometimes lobes on upper 
margin, entire at base; sori few on a pinnule, ascending; 

indusia 1.5-3 mm. long——Honshu (Kanto through Tokaido 
to Kinki Distr. and westw.), Shikoku, Kyushu.—Ryukyus, 
Korea, China to the Himalayas. 

Var. pekinense (Hance) C. Chr. A. pekinense Hance; A. 
sepulchrale Hook.; A. abbreviatum Makino—Toxtwa-Tora- 
No-o. Stipes usually about 5 cm. long; blades broadly lan- 
ceolate, nearly 15-30 mm. wide, acute; pinnae deltoid to 

broadly ovate, acute to obtuse, subsessile, the pinnules slightly 
thicker, slightly broader, more closely arranged, and less 
cuneately narrowed at base——Occurs with the typical variety. 

14. Asplenium wilfordii Mett. Tarachia wilfordi 
(Mett.) H. Itc——Aocane-sHwa. Rhizomes ascending to 
short-creeping, clothed with basal remains of old stipes; fronds 
tufted; stipes firm, pale green to purplish, dull, 2-grooved on 
upper side, 10-25 cm. long, about 1.5 mm. across, very sparsely 
scaly in upper part, densely so at base, the scales linear-lanceo- 

late, 3-6 mm. long, deep brown, gradually narrowed to a long 
filiform tip, entire; blades oblong-ovate to ovate, 15-35 cm. 
long, 4-10 cm. wide, acute to short-acuminate, nearly glabrous, 

3- or 4-pinnatiparted; pinnae 8-10 pairs, obliquely spreading, 
deltoid-ovate, acuminate, petiolulate; lower pinnules petiolu- 
late; ultimate pinnules firmly herbaceous, oblanceolate-cuneate, 

4-7 mm. long, 1.5-2.5 mm. wide, ascending, unlobed or deeply 
3-fid, usually bidentate at the tip, deep green above, whitish 
green beneath; veins 1-3 in the segments, nearly parallel, 
slender, often once forked at the tip; sori 1-3 to a segment; 

indusia linear, 1-3 mm. long, closely parallelHonshu 
(Izu Prov. through Tokaido to Kinki Distr. and westw.), 
Shikoku, Kyushu—Ryukyus, Formosa, and s. Korea. 

15. Asplenium pseudowilfordii Tagawa. 4. calcicola 
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H. Ité, non Tagawa——Oxutama-suipa. _ Intermediate be- 
tween the preceding and No. 16 but differing in the bipinnate 
blades; rhizomes short-creeping to ascending, with many 
stipes, the scales linear-lanceolate, 4-6 mm. long, long-acumi- 
nate, entire, dark brown; stipes 5-15 cm. long, 1.5-2 mm. 

across, green, slightly flattened, sulcate on upper side, often dull 
purplish beneath, sparsely scaly, the scales spreading, deciduous, 

broadly linear, 2-3 mm. long; blades broadly lanceolate, 10-20 
cm. long, 3.5-7 cm. wide, acuminate, bipinnate; pinnae 10-15 
pairs, deltoid-ovate, 2-5 cm. long, 1.5-2.5 cm. wide, acute to 

acuminate with an obtuse tip, obliquely spreading, the petio- 
lules 2-7 mm. long; pinnules firmly herbaceous, 5-15 mm. 
long, 2-5 mm. wide, cuneate at base, sessile, ascending, unlobed 
or slightly incised, entire except for a few obtuse teeth at the 
subtruncate tip, the costules and veins slender, nearly parallel; 
sori few on a pinnule; indusia 2-6 mm. long, straight—— 
Honshu (Musashi, Suruga, Hida, Tanba Prov.); rare. 

16. Asplenium yoshinagae Makino. Tarachia yoshina- 
gae (Makino) H. Ité; A. laciniatum forma viviparum Wu; A. 
planicaule var. yoshinagae (Makino) Tagawa——Toxiwa- 
sHipa. | Rhizomes short-ascending to suberect, rather stout, 
densely scaly, the scales dark brown, broadly linear, 4-6 mm. 
long, about 0.5 mm. wide, with a long-filiform tip, entire; 
stipes more or less flattened, green, often dull purplish on 
lower side, sulcate on upper side, 5-15 cm. long, 1-1.5 mm. 
wide, very sparsely scaly, the scales linear, 1-2.5 mm. long, 
spreading; blades linear to broadly lanceolate, 10-30 cm. long, 
3-5 cm. wide, acuminate, the rachis nearly glabrous, gem- 
mate; pinnae 10-20 pairs, spreading, oblique, oblong-ovate, 
15-40 mm. long, 7-10 mm. wide, obtuse or somewhat elon- 
gate and acute, obliquely cuneate at base, the posterior side 
entire on lower half, irregularly 2- to few-lobed, truncate and 
obtusely toothed at the tip, the petiolules 3-5 mm. long; sori 
along the costas, few to a pinna, linear; indusia 3-7 mm. long, 
straight, narrow—Honshu (Kanto through Tokaido to 
Kinki Distr.), Shikoku, Kyushu-——s. China to the Hima- 

layas. 
17. Asplenium varians Hook. & Grev. A. capillipes 

Makino; A. varians var. sakurati Rosenst.; Gymnogramma 
fauriei Christ; Anogramme faurie: (Christ) C. Chr.; Asple- 
nium subvarians Ching; A. stobarense Koidz.; A. varians 

forma obtusilobum Miyabe & Kudéd——Iwa-tora-No-o. Rhi- 
zomes short, the scales membranous, deltoid-lanceolate, 1 mm. 

long, long-acuminate, entire, dark brown; stipes pale green, 
subcapillary to very slender, 1-10 cm. long, brownish at base, 
with minute hairlike scales while young; blades membra- 
nous, oblong-ovate to narrowly oblong, 2-10(-15) cm. long, 
1-3(-4) cm. wide, bipinnate, the smaller ones bipinnatiparted, 
obtuse to acuminate; pinnae 3-8 pairs, obliquely spreading, 
ovate to rhombic-ovate, the smaller ones rhombic-orbicular, 

usually short-petiolulate, pinnate to subternate, the ultimate 
ternate, 4-20(-30) mm. long, obtuse; pinnules membranous, 
few, obovate or rhombic-ovate, 3-5 mm. long, 3-4 mm. 

wide, with coarse l-veined teeth or lobes; sori ascending, 

few on a pinnule; indusia thinly membranous, oblong to 
linear, 1-3 mm. long, white——Hokkaido (Kamuikotan, fide 
Miyabe & Kudo), Honshu, Shikoku, Kyushu-———China to 
India. 

18. Asplenium ruta-muraria L. Acrostichum ruta-mu- 
raria (L.) Lam.; Amesium ruta-muraria (L.) Newm.; Ta- 
rachia ruta-muraria (L.) Presl—Icu6-surpa. Rhizomes 
short, densely clothed with the basal remains of old stipes, the 
attenuate; fronds 3-10 cm. long, tufted; stipes 2-6 cm. long, 

pale green on upper part, brown at base, with capitate glands 
and deciduous linear scales; blades ovate to deltoid-ovate, 

obtuse, 1.5-4 cm. long, 1.3-2.5 cm. wide, bipinnatifid to 
bipinnate, the rachis sulcate on upper side; pinnae 1-3 pairs, 
alternate, the lowest largest, petiolulate, 2- or 3-parted or pin- 

nate; pinnules coriaceous, 3-5, flabellate to rhombic-orbicular, 

or cuneate-obovate, 3-6 mm. long, nearly as wide, rounded to 
very obtuse, broadly cuneate and entire on lower half, mi- 
nutely toothed on upper half, flat on both sides; veins palmate, 
concealed, parallel; sori few on the center near base of pin- 
nules, parallel, linear, confluent; indusia 2-3 mm. long— 
Calcareous rocks; Honshu, Shikoku, Kyushu=—Formosa to 
the Himalayas, n. Asia to Europe, and N. America. 

19. Asplenium wrightii Eaton. 4. wrightii var. fauriet 
Christ; 4. centrochinense Christ; A. wrightioides Christ 
KuruMaA-sHIDA. Rhizomes stout, ascending, clothed with 

the basal remains of old stipes; stipes 20-40 cm. long, pale 
green to slightly purplish, sulcate on upper side, scaly, about 
4 mm. across near base, the scales narrowly lanceolate, 5-7 
mm. long, 1-1.2 mm. wide near base, brown, sparsely ciliate; 

blades broadly lanceolate, 30-50 cm. long, 15-25 cm. wide, 
simply pinnate, nearly naked, contracted in upper portion, 
short-acuminate; pinnae 13-20 pairs, herbaceous, obliquely 
spreading, short-petiolulate, linear-lanceolate, 10-17 cm. long, 
1-2(-2.5) cm. wide, falcate, long-caudate, obliquely cuneate 
and entire at base, simply to doubly acute- or mucronate- 
toothed, unlobed or sometimes pinnately parted, glabrous; 
costas rather slender, raised on upper side, the veins ascend- 
ing, rather remote, usually once to thrice forked; sori mostly 
in 2 series on the pinnae, ascending, very slightly curved, 
linear, nearer the costa than the margin, or nearly median; 
indusia (3-)6-12(-15) mm. long, 1-1.2 mm. wide-——Hon- 
shu (Izu Proy. through Tokaido to Kinki and Chigoku 
Distr.), Shikoku, Kyushu—Ryukyus, Formosa, and China. 

Var. shikokianum (Makino) Makino. A. shikokianum 
Makino—HayYaMa-sHIDA. Pinnae deltoid-lanceolate to 
linear-lanceolate, petiolulate, pinnately dissected, with a rather 
prominently winged rachis; pinnules ovate, cuneate at base; 
veins pinnately branched—Honshu (Totomi, Kii, and Ise 
Prov.), Shikoku (Tosa Prov.), Kyushu (Hyuga Prov.) 
China and Formosa. 

20. Asplenium griffithianum Hook. 4. nakanoanum 
Makino—Fusa-saJI-RAN. Rhizomes short-creeping, 3-5 
mm. across, the scales rather dense, narrowly lanceolate, about 

5 mm. long, acuminate, dark brown; blades thickly herbaceous, 
simple, narrowly oblanceolate, 15-23 cm. long, 1.5-2 cm. wide, 
acuminate with a short obtuse entire tip, gradually narrowed 
at base to the short winged stipe, crenate-toothed on upper 
half, deep green and glabrous on upper side, paler beneath, 
with minute appressed lobed scales sometimes with a black- 
brown short apical tail; costas slightly raised on both sides, 
whitish and slender on upper side, broader beneath, the 
scales broadly linear, dark brown, about 3 mm. long, long- 
veins obliquely spreading, slender, scarcely visible, simple or 
forked, ending short of the slightly cartilaginous hyaline mar- 
gin; sori linear, obliquely spreading, straight, parallel, between 
the margin and the costa; indusia 4-8 mm. long, entire. 

Kyushu (Yakushima) ——Formosa, China to India. 
21. Asplenium ensiforme Wall. ex Hook. & Grev. 4. 

bicuspe Hayata, in syn.; Diplazium bicuspe Hayata—Hoxo- 
GATA-SHIDA. Fronds tufted, 20-30 cm. long; scales on rhi- 

zomes and basal part of stipes lanceolate, 4-5 mm. long, dark 
brown; blades herbaceous-coriaceous, linear-oblanceolate, 
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1-1.5(-2) cm. wide, gradually narrowed at base to the short 
winged stipe, subentire to remotely undulate-toothed, scarcely 
cartilaginous on margin, sometimes bifid, nearly glabrous on 
both sides; costa slightly raised on both sides; veins parallel, 
once-forked; sori elongate, suberect to ascending, mostly on 
the anterior branchlet of veins, distant, straight; indusia 7-20 
mm. long—Kyushu (s. distr.) ; rare——Formosa and sw. 
China to India. 

22. Asplenium scolopendrium L. Phyjllitis scolopen- 
drium (L.) Newm.; Scolopendrium vulgare Smith; S. of- 
ficinarum Sw.—Ko-rTant-watart. Rhizomes ascending to 
short-creeping, clothed with basal remains of old stipes; stipes 
10-20 cm. long, shorter than the blades, densely scaly while 
young, the scales membranous, deltoid-lanceolate, 5-8 mm. 

long, 1-2 mm. wide near base, long-filiform at the tip, brown, 
spreading, flexuous, very sparingly ciliate; blades chartaceous- 
herbaceous, simple, narrowly to broadly lanceolate, 15-40 cm. 
long, 3.5-6 cm. wide, acute, cordate-auriculate at base, entire 

to undulate, green above, slightly paler and with minute 
brown scales beneath while young, indistinctly hyaline on 
margin; costa with brown linear scales while young, especially 
beneath, the veins very slender, once or twice forked, the 
veinlets closely parallel, spreading, ending short of the margin; 
sori on upper two-thirds of blade, linear, paired, straight, 

spreading, parallel; indusia membranous, 7-25 mm. long, the 

pairs overlapping while young—Shaded slopes and rocks in 
mountains; Hokkaido, Honshu, Shikoku, Kyushu.—s. 
Kuriles, Sakhalin, Caucasus and Asia Minor to Europe, and 

N. America. 
23. Asplenium antiquum Makino. Thamnopteris an- 

tiqua (Makino) Makino; Neottopteris antiqua (Makino) 
Masam.; A. nidus L. forma intermedia Mett., pro parte; A. 
nidus sensu auct. Japon., non L.; Neottopteris rigida Fée var. 
erubescens Nakai TANI-WATARI, O-TANI-waTaRI. Rhizomes 

short, erect; fronds tufted, obliquely spreading; blades 
coriaceous, lustrous, vivid-green, scarcely paler beneath, simple, 

linear-oblanceolate, 70-100 cm. long, 7-10(-12) cm. wide, en- 
tire or nearly so, abruptly acute to short-acuminate, or grad- 
ually narrowed at both ends, somewhat decurrent on the 
short stipe, scaly beneath while very young; stipes very short to 
nearly obsolete, winged in upper portion, the scales at base 
firmly membranous, gray-brown, linear-lanceolate, 2=2.5 cm. 
long, 3-5 mm. wide, acuminate, loosely toothed on margin 
toward tip; costa rather stout, flat on upper side, raised and 
obtuse beneath, often brownish toward base, the veins often 
once forked near base, spreading, straight, close, connected 
with a marginal vein; sori occupying nearly the whole length 
of the veinlets on upper half of the fronds; indusia entire, 
about 0.7 mm. wide——Tree-trunks; Honshu (Hachijo Isl. 
and Kii Prov.), Shikoku, Kyushu——Ryukyus to Formosa. 

Kumo-no-su-sHIDA ZOKU 2. CAMPTOSORUS Link 

Terrestrial; rhizomes short; scales linear, attenuate, clathrate; blades herbaceous, simple, lanceolate to linear, gradually pro- 

longed and gemmate at the tip, cordate to cuneate or acute at base, glabrous; veins forking and freely anastomosing; sori rather 
irregularly disposed——T wo species, 1 in N. America, the other in e. Asia. 

1. Camptosorus sibiricus Rupr. Scolopendrium sibiri- 
cum (Rupr.) Hook.; Phyllitis sibirica (Rupr.) O. Kuntze; 
Asplenium ruprechtii Kurata——KuMo-No-su-sHIDA. Rhi- 
zomes small, short-ascending to erect, the scales brown, nar- 
rowly lanceolate, about 3 mm. long, acuminate, usually entire; 

fronds evergreen, glabrous; stipes slender, 1-10 cm. long, pale 
green, the larger ones usually purple-brown and lustrous on 
lower half, naked except for a few small basal scales; blades 
linear to linear-lanceolate, 5-15 cm. long, 5-10 mm. wide, 
long-tapering and usually rooting at the tip, usually cuneate 

usually elliptic, 7-30 mm. long, rounded to acuminate, usually 
long-stipitate, costas raised beneath, the veins slender, scarcely 

visible on either side, once to thrice forked, ascending, the 

veinlets not reaching the margin, partially anastomosing and 
forming areolae in a few irregular rows along the costa; sori 
linear to oblong, ascending to spreading, 1-5 mm. long, the 
longer ones mostly along the costa; indusia entire, membra- 
nous, straight or slightly recurved—Calcareous rocks; Hok- 
kaido, Honshu, Shikoku, Kyushu-——Korea, Manchuria, n. 

China to s. Siberia. 
at base, undulate to obsoletely crenate, the small sterile blades 

Fam. 20. POLYPODIACEAE 

Mostly epiphytic, rarely terrestrial; rhizomes creeping or sometimes ascending, dictyostelic, scaly, the scales usually broad 
and peltate, very rarely bristlelike or hairlike; fronds usually jointed at base of stipe, simple to pinnate, with free or reticulate 
venation; sori exindusiate, typically round, sometimes elongate along the veins———About 65 genera, with about 1,000 species, 
abundant in the Tropics. 

UrazosHt Ka — Polypody Family 

1A. Rhizomes hairy; fronds dimorphic; fertile blades much narrower than the sterile; paraphyses capitate. .............. 1. Cheiropleuria 

1B. Rhizomes scaly. 
2A. Veins anastomosing, or if not the blades more than 2 cm. wide. 

S Ame brondstusuallyadimorphicuwithystellaterscalessreteieeer iii ae esi aati eieecicictleleleieielsiete lett ister iris 7. Pyrrosia 

3B. Fronds usually all alike, the scales not stellate. 

4A. Veins free, or if anastomosing the areolae with a simple ascending veinlet, or the veinlet absent; paraphyses none or filamentous, 
rarely clathrate or stellate. 

5A. Blades pinnatifid or compound, scarcely fleshy; sori round. ...........---- eee eee ee eee eee 2. Polypodium 
Bape bladesisimplewentiresfeshysssoriveloncate meee eeneiceieeeciiecince eriicieeeieciise cect iieiserars 13. Loxogramme 

4B. Veins anastomosing, with variously directed or branched veinlets in the areolae. 
6A. Paraphyses peltate. 

7A. Fronds strongly dimorphic, the sterile elliptic to ovate or obovate, the fertile linear to oblanceolate. .... 5. Lemmaphyllum 

7B. Fronds all alike (somewhat dimorphic in Crypsinus). 
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8A. Sori round or nearly so. 
GV iter ealehleolGy coneuonuacodu bUOnOUUCOdO 

9B. Fronds herbaceous. ........--++ee+eeeeeees 

Be GOR BOGUS GO RUT DACOHOCU DoE Conon On poe DOCOd 3. Pleopeltis 
NATOC CD OR CO gC AGO EEG GO OC ALLO TOURS DACMApC OT 4. Neocheiropteris 

8B. Sori elongate, one on each side of the linear blade, parallel to the costa. .......+-+-+++esseeeeeeeee 6. Drymotaenium 

6B. Paraphyses filamentous, simple or branched, or none. 
10A. Blades serrulate to remotely notched or toothed. .. 
10B. Blades entire, the lobes entire. 

PEAT arS Terre voraie AK CLRToTe cn etei att etefay=sokeye ict oNevalacehe axeiave, ai eter oreers 10. Crypsinus 

11A. Sori scattered, or in a single series on each side of the costa. .....--. 0. eee eee ence eee erect eee 8. Microsorium 

11B. Sori in a single series between the veins, often fused in a continuous line. ........-.-0+0seeee seers eeeeee 9. Colysis 

2B. Veins free; blades 2-8 mm. wide. 
MP AmpeBladesicim pleats, -/arctsicielets:-/0 clatelvre) seve afarereveie ol elm\clsyrieled>:s 

12B. Blades pinnatiparted. 
13A. Veins of the segments simple or forked. ............. 
13B. Veins of the segments pinnately branched. ........... 

J. CHEIROPLEUBIA Presl 

BS ES GOA CHOC OCOD DTC SoC Sern 11. Grammitis 

BOOS SETI COCR DI OCC DOC ROD OM eR OOTO OT ttd 12. Xiphopteris 
OP bss Shsschss ete elcid rarapct axe ps Temactnys vars tokeratay chee iv ropepe sta 14. Ctenopteris 

Sujt-nirotsuza Zoku 

Terrestrial; rhizomes creeping, with soft brownish hairs; fronds dimorphic; stipes approximate, erect, slender, not jointed 

with the rhizomes; sterile blades ovate to rounded, often 2-lobed, glabrous, entire; veinlets forming small areolae; fertile blades 

simple, entire, much narrower than the sterile; sporangia covering the entire blade; paraphyses capitate-——One species. 

1. Cheiropleuria bicuspis (Bl.) Presl. Polypodium bi- 
cuspe Bl.; Acrostichum bicuspe (Bl.) Hook.; A. bicuspe Hook. 
var. integrifolium Eaton ex Hook.; C. bicuspis var. integrifolia 
Eaton ex Matsum. & Hayata——Sujr-nitotsusa. Firm 
evergreen fern; rhizomes creeping, with close stipes, 4-8 mm. 
across, densely covered with pale brown hairs 4-6 mm. long; 
stipes 15-40 cm. long, lustrous, straw-colored, glabrous in 
upper part, hairy at base, those of the fertile fronds slightly 
longer than the sterile; sterile blades coriaceous-herbaceous, 

nearly concolorous, broadly lanceolate to ovate, 8-20 cm. long, 
2-8 cm. wide, obtuse, entire or bifid at apex, rounded at base 
and then abruptly acute, 3- to 5-nerved; fertile blades broadly 
linear, 10-18 cm. long, about 1 cm. wide, 3-nerved, the lateral 

nerves marginal; sporangia densely covering the surface except 
on the costa-——Hills and low mountains; Honshu (Izu Isls., 
Totomi Proy., and s. Kinki Distr.), Shikoku, Kyushu; rare. 

—Ryukyus, Formosa, and China to Malaysia. 

2. POLYPODIUM L. Ezo-DENDA ZoKU 

Epiphytic, rarely terrestrial; rhizomes creeping, dictyostelic, scaly; stipes jointed at base; blades usually uniform, pinnatifid or 
compound, glabrous or pubescent, sometimes scaly, the veins forked or branching, free or anastomosing and forming areolae each 
with one simple excurrent included veinlet; sori dorsal, terminal or nearly so on the lowest anterior veinlet, typically round, 
superficial, exindusiate; paraphyses absent or filamentous, rarely clathrate or stellate——About 75 species, mostly in the N. 

Hemisphere, abundant in the American Tropics. 

1A. Veins free. 
2A. Blades glabrous beneath; scales of rhizomes lanceolate, 3-5 mm. long. 

3A. Scales of rhizomes concolorous; blades oblong-ovate to broadly lanceolate; sori medial or slightly nearer the costa. . 1. P. vulgare 
3B. Scales of rhizomes with dark brown median band; blades linear- to oblong-lanceolate; sori supramedial. ..... 2. P. virginianum 

2B. Blades thinly pubescent beneath; scales of rhizomes ovate, 2-3 mm. long. ......--. eee ee eee eee eee eee e eee eee 3. P. faurici 

1B. Veins anastomosing and forming at least one row of areolae along the costa. 
4A. Rhizomes nearly naked, usually glaucous; pinnae entire or nearly so, the costa not or scarcely decurrent. 

SA.) Bladesjoften velvety beneath: <</\. 011 ieee cles el eile «i> 
5B. Blades thinly pubescent on both sides. ............+++0e- 

By COO UEC OC OE GOGO AOL GHEE C00 OM IROOOO 4. P. niponicum 
AOL Oppo con oe coco cee dpocoodons sUDD Gpoaco 5. P. formosanum 

4B. Rhizomes with purple-brown scales, especially prominent at the insertion of the stipes; pinnae more or less crenate-toothed, the costa 

CLECUT TENE not sysiers'o acer axavares sitretatar sete Ne otctel tet ron ctalerec¥s eheboraye 

1. Polypodium vulgare L. O-£zo-pEeNnpa. Rhizomes 
creeping, rather stout to somewhat slender, densely scaly, the 
scales ascending, membranous, brown, broadly lanceolate, 
2.54.5 mm. long, 1-1.2 mm. wide, gradually narrowed, short- 
filiform at the tip; fronds glabrous; stipes straw-colored; blades 

firmly herbaceous, oblong-ovate to broadly lanceolate, 6-10 
cm. long, 4-5 cm. wide, pinnately parted nearly to the rachis, 
glabrous, the rachis stout and raised on both sides; segments 
10-15 pairs, horizontally spreading, linear-oblong, 5-7 mm. 
wide, obsoletely crenate, very obtuse; costa slender, raised 
beneath, the veins not prominent on either side; sori orbicular, 
medial or slightly nearer the costa——Tree-trunks and rocks; 
Hokkaido, Honshu (mountains n. distr., very rare and local 
westw.).——Kuriles, Korea (Dagelet Isl.), China, Tibet, Si- 
beria to Europe, and N. America. 

SCHE CO OM OC ORROG,.C0c.00 bCOSC be SoUO ribo. Ono OOU RG 6. P. someyae 

2. Polypodium virginianum L. _P. vulgare var. virgin- 
ianum (L.) Eaton——Ezo-pEnpa. Rhizomes creeping, 
rather slender, 1.5-3 mm. across, the scales lanceolate, 34 

mm. long, gradually narrowed to a filiform tip, slightly dilated 
at base, with a dark brown median band, sparsely ciliolate; 
fronds glabrous; stipes straw-colored, rather slender, 5-12 cm. 
long; blades firmly herbaceous, linear- to oblong-lanceolate, 
7-20 cm. long, 2.5-4(-5) cm. wide, pinnatiparted; segments 
12-25 pairs, oblong-lanceolate, 4-7 mm. wide, very obtuse, 
crenately toothed toward the tip; costas slender, the veins not 
visible on either side; sori orbicular, nearer the margin than 
the costa——Treetrunks and rocks; Hokkaido, Honshu 
(centr. and n. distr.) ; rare-——Sakhalin, Korea, China, Mon- 

golia, Manchuria, e. Siberia to N. America. 
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8. Polypodium fauriei Christ. P. vulgare var. japoni- 
cum Fr. & Sav.; P. japonicum (Fr. & Sav.) Maxon, non Houtt. 
— OSsHAGUJI-DENDA. Rhizomes rather slender, 2-3 mm. 
across, long-creeping, densely scaly, the scales brown, mem- 
branous, spreading, ovate, 2-3 mm. long, abruptly contracted 
to a short filiform point; stipes rather short, 3-6 cm. long, 
straw-colored, glabrous on upper portion, slightly scaly at 
base; blades chartaceous to herbaceous, narrowly ovate to 
broadly lanceolate, 5-20 cm. long, 2.5-8 cm. wide, usually 
slightly narrowed at base, glabrous on upper side, sparsely 
crisped-pubescent beneath, pinnately parted, the rachis raised 
on both sides; segments 15-25 pairs, horizontally spreading, 
linear-lanceolate to broadly linear, 3-5 mm. wide, obtuse to 
subacute, usually obsoletely crenate toward the apex, the costas 
slender, slightly raised on both sides, the veins not visible; sori 
orbicular, medial——Tree-trunks and rocks in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu, rather rare——s. Ku- 

riles and Korea (Quelpaert Isl.). 
4. Polypodium niponicum Mett. Marginaria niponica 

(Mett.) Nakai——Aone-Kazura. Rhizomes long-creeping, 
45 mm. across, green, somewhat glaucous, fleshy, sparsely 
scaly, the scales appressed, deltoid-ovate, 15-2 mm. long, 
acuminate, rounded to subcordate at base, peltately attached, 
clathrate; stipes straw-colored, 7-15 cm. long, nearly glabrous; 
blades broadly lanceolate to oblong-ovate, 15-30 cm. long, 
5-10(-12) cm. wide, pinnately parted, puberulent on upper 
side, densely so and often velvety beneath; segments 15-25 
pairs, horizontally spreading, the lower 1 or 2 pairs some- 
times slightly deflexed, oblong-lanceolate to narrowly lanceo- 
late 6-10 mm. wide, obtuse to acute, subentire, the costas very 
slender, the veins scarcely visible; sori orbicular, nearer the 
costa than the margin——Mossy rocks and tree-trunks in 
hills and low mountains; Honshu (Musashi and Sagami Proy. 

and westw.), Shikoku, Kyushu.—s. China. 

8. PLEOPELTIS Humb. & Bonpl. 

5. Polypodium formosanum Bak. Marginaria formo- 
sana (Bak.) Nakai; P. lukiuense Christ——Tatwan-aone- 
KAZURA. Rhizomes long-creeping, stout, 4-6 mm. across, 

terete, somewhat glaucous, nearly naked except for scattered 
minute scales toward the tip; stipes terete, pale brown to 
straw-colored, slightly lustrous, 15-30 cm. long, 2-3 mm. 
across, glabrous or nearly so; blades herbaceous, narrowly 
oblong-ovate, 30-50 cm. long, 10-15 cm. wide, pinnately 
parted, thinly puberulent on both sides, the rachis short- 
pilose above; segments 20-30 pairs, horizontally spreading, lin- 
ear-lanceolate, 1-1.5 cm. wide, acute, nearly entire; costa slen- 

der, thinly short-pilose on upper side; sori slightly nearer the 
costa than the margin——Kyushu (Yakushima); rare-—— 
Formosa. 

6. Polypodium someyae Yatabe. Marginaria someyae 
(Yatabe) Nakai——MydcrsHwa. Rhizomes long-creeping, 
3-4 mm. across, prominently scaly, especially at the base of 
stipes, the scales linear-lanceolate, 4-5 mm. long, long- 
acuminate, ciliolate, minutely clathrate; stipes straw-colored to 
pale green, somewhat lustrous, slender, glabrous on upper 
portion with a fascicle of scales at base; blades thinly 
herbaceous, ovate to narrowly so, 12-25 cm. long, 7-12 cm. 
wide, abruptly contracted above and caudate at the tip, pin- 
nately parted, nearly glabrous beneath, puberulent on upper 
side, especially on the rachis and costas; segments 7-15 pairs, 
spreading, linear-lanceolate, 6-15 mm. wide, obtuse, usually 
slightly falcate, crenately toothed, the costa slender, raised on 
both sides, slightly flexuous, decurrent on the rachis, the veins 
more or less visible on both sides; sori medial—Mossy 
rocks in mountains; Honshu (Musashi and Kotsuke Prov.), 
Shikoku; very rare. 

NoxrsHinosu Zoku 

Epiphytic; rhizomes elongate, dictyostelic, scaly; fronds coriaceous, jointed at base to the rhizome, simple or rarely pinnatifid, 
entire, with peltate scales on one or both sides, or nearly naked; veins and veinlets freely anastomosing; sori borne at the union 

of several veinlets, typically round, rarely elongate or fused and parallel to the costa, protected at least at first by peltate 
paraphyses with a flat expanded apex—About 40 species, Hawaii, Japan, Philippines, Sumatra, Africa, and tropical America. 

1A. Scales of rhizomes lanceolate, gradually long-attenuate, 2.5—4 mm. long. 

2A. Fronds coriaceous, the veins not distinct. 

3A. Stipes often very short, 2-30 mm. long. 
4A. Rhizomes 2-3 mm. across; fronds 12-30 cm. long, 5—15 mm. wide; stipes 1-3 cm. long. ................ 1. P. thunbergiana 
4B. Rhizomes about 1 mm. across; fronds 3—7 cm. long, 2-5 mm. wide; stipes 2—7 mm. long. ...............--++- 2. P. onoei 

3B. Stipes slender, 3-6 cm. long; blades 5-10 cm. long, 3-5 mm. wide, rather abruptly narrowed at both ends. ....... 3. P. uchiyamae 

2B. Fronds chartaceous when dry, the veins distinct on both surfaces. ........... 0c eee ee cece ee eee e tee e eee eneee 4. P. clathrata 

1B. Scales of rhizomes ovate, abruptly acuminate, 1-2 mm. long. 
5A. Rhizomes long-creeping, slender; fronds remote; blades linear-lanceolate, 0.5-1.5 cm. wide. ........ 5. P. ussuriensis var. distans 

5B. Rhizomes short-creeping; fronds closer and more numerous; blades usually lanceolate, wider. 
6A. Sori nearer the costa than the margin; blades often acuminate to caudate, sometimes with an isolated pair of sori at the tip. 

6. P. tosaensis 

6B. Sori between the costa and margin; blades acuminate, sometimes with an obtuse tip, without isolated sori at the tip. 
7. P. annuifrons 

1. Pleopeltis thunbergiana Kaulf. Lepisorus thunber- minutely dentate; fronds evergreen, glabrous, 12-30 cm. long; 
gianus (Kaulf.) Ching; Polypodium lineare Thunb., non 
Burm.; Pleopeltis linearis (Thunb.) Moore, non Kaulf.; Poly- 
podium lineare var. thunbergianum (Kaulf.) Takeda; Pleopel- 
tis elongata sensu Kunze, non Kaulf. NoKI-SHINOBU. 
Evergreen glabrous fern; rhizomes long-creeping, 2-3 mm. 
across, densely scaly, the scales ascending, linear-subulate, 3-4 
mm. long, dilated and ovate-cordate at base, dark brown, 

stipes 1-3 cm. long; blades coriaceous, linear to broadly so, 
5-15 mm. wide, gradually acuminate, gradually narrowed at 
base, entire, somewhat recurved on margin, entire, dark green 
above, paler beneath, the costa prominent on both sides, 
usually with minute ovate appressed scales on lower half be- 
neath; sori round, on upper half of blades, close to nearly 
contiguous at maturity, medial—Tree-trunks and rocks in 
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lowlands and low mountains; Hokkaido, Honshu, Shikoku, 
Kyushu; common.—Koorea, Formosa, China, Indochina, and 

Philippines. 
2. Pleopeltis onoei (Fr. & Sav. Okuyama. Polypodium 

onoei Fr. & Sav.; Lepisorus onoei (Fr. & Sav.) Ching—— 
HIME-NOKI-SHINOBU. Rhizomes long-creeping, slender, 
about 1 mm. across, rather densely scaly, the scales appressed, 
lanceolate, 2.5-3 mm. long, acuminate, dark brown, slightly 

paler toward the margin, rounded to obscurely lobed at base; 
fronds evergreen, remote, 3-7 cm. long, 2-5 mm. wide, gla- 
brous; stipes 2-7 mm. long; blades coriaceous, linear to linear- 
spathulate, 2-5 mm. wide, mostly broadest below the rounded 
or very obtuse apex, the margins very slightly recurved, en- 
tire, deep green above, paler beneath; costa slender, the veins 

invisible; sori few, on upper portion of the blade, median, 
round.——Mossy rocks and tree-trunks in mountains; Hok- 
kaido, Honshu, Shikoku, Kyushu; rather common.—Korea. 

8. Pleopeltis uchiyamae (Makino) Ohwi. Polypodium 
uchiyamae Makino; Lepisorus uchiyamae (Makino) H. Ito 
—Ko-vRABosHI. Rhizomes slender, creeping, about 2 
mm. across, rather densely scaly at least toward tip, the scales 
rather thin, clathrate, ascending to obliquely spreading, lan- 
ceolate, (2-)2.5-3 mm. long, acuminate-attenuate, rounded to 
cordate at base, toothed; fronds evergreen, remote, 5-15 cm. 
long, glabrous; stipes 3-6 cm. long; blades thinly coriaceous, 
narrowly lanceolate to broadly linear, 5-10 cm. long, 3-5 mm. 
wide, usually rather abruptly narrowed at both ends, the mar- 
gins very slightly recurved, entire, paler beneath; costa raised 
on both sides or often scarcely so above, the veins invisible; 
sori round, on upper part of blade——Rocks near seacoast; 
Honshu (Tokaido and s. Kinki Distr.), Shikoku, Kyushu; 

rare—Ryukyus. 
4, Pleopeltis clathrata (C. B. Clarke) Bedd. Polypo- 

dium clathratum C. B. Clarke; Lepisorus clathratus (C. B. 
Clark) Ching; Polypodium papakense Masam.; L. clathratus 
var. namegatae Kurata; Pleopeltis clathrata var. namegatae 

(Kurata) Ohwi——Toyocucut-uraposui. Rhizomes creeping, 
densely scaly, 1-1.5 mm. across, the scales deep brown, mem- 
branous, lanceolate or ovate-lanceolate, 3-5 mm. long, 1-1.5 
mm. wide, acuminate, clathrate with large oblong thin cells, 
rounded and peltate at base, with few slender teeth; stipes 14 
cm. long, straw-colored, glabrous; blades lanceolate or linear- 
lanceolate, 5-15 cm. long, 6-15 mm. wide, gradually narrowed 
at both ends, entire or slightly undulate, pale green, glabrous, 
thinly dispersed with small scales while young, the costa dis- 
tinct, raised below; sori slightly nearer the costa than the 

4, NEOCHEIROPTERIS Christ 

margin—Honshu (Shinano Prov.); 
China, and n. India to Siberia. 

5. Pleopeltis ussuriensis Regel & Maack var. distans 
(Makino) Okuyama. Polypodium lineare var. distans Ma- 
kino; Polypodium distans (Makino) Makino; Polypodium 
annuifrons var. distans (Makino) Nakai; Polypodium us- 
suriense sensu auct. Japon., non Regel——MryaMa-NokI- 
SHINOBU. Rhizomes slender, long-creeping, about 1.5 
mm. across, densely scaly toward the tip, the scales appressed, 
deltoid-ovate, 0.5-0.7 mm. long, abruptly acuminate, black- 
brown; fronds evergreen, remote, 10-20 cm. long, glabrous; 
stipes 2-5 cm. long; blades thinly coriaceous, linear-lanceolate, 
0.5-1.5 cm. wide, acuminate at both ends, entire, the margins 

sometimes slightly recurved, green, with minute appressed 
ovate scales along the costa beneath while young; costa raised 
on both sides, the veins invisible; sori on upper half of the 
blade, medial——Mossy rocks and tree-trunks in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu——s. Kuriles. The 
typical variety occurs in e. Siberia, Manchuria, China, and Ko- 
rea. 

6. Pleopeltis tosaensis (Makino) Ohwi. Polypodium 
tosaense Makino; Lepisorus tosaensis (Makino) H. Ito; Poly- 
podium lineare var. caudatum Makino; Polypodium lineare 
var. contortum sensu auct. Japon., non Christ——TsuxkusuI- 
NOKI-SHINOBU, ONAGA-URABOSHI. Rhizomes short-creeping, 
densely scaly, 2-3 mm. across, the scales brown, broadly ovate, 
2(-2.5) mm. long, abruptly contracted at the tip, linear- 
attenuate; fronds evergreen, approximate, 15-30 cm. long; 
stipes 0.5-3 cm. long; blades thinly coriaceous, lanceolate to 
narrowly so, broadest below the middle, acuminate to caudate, 
often gradually attenuate at the base, deep green above, paler 
beneath, glabrous or thinly scaly while young along the lower 
half of the costa beneath; costa slender; sori mostly in 2 

series, much nearer the costa than the margin, sometimes with 

an isolated pair on the apical tail of blade——Honshu (s. 
Kinki Distr.), Shikoku, Kyushu=—Formosa and China. 

7. Pleopeltis annuifrons (Makino) Nakai. Polypodium 
annuifrons Makino; Lepisorus annuifrons (Makino) Ching 
—Horersuwa. Rhizomes creeping, 2-3 mm. across, 
densely scaly, the scales dark brown, ovate-deltoid, 1.5-2 mm. 
long, abruptly contracted at the tip to a linear tail; fronds 
deciduous, 10-25 cm. long; stipes 1-4 cm. long; blades firmly 
chartaceous to thinly coriaceous, lanceolate, 15-30 mm. wide, 

acuminate, sometimes obtuse at the tip, abruptly narrowed at 
base; costa slender, the veins not visible; sori on upper half of 
blade, medial Hokkaido, Honshu, Shikoku, Kyushu. 

rare. Formosa, 

Kurina-ran ZoKuU 

Terrestrial; rhizomes long-creeping, dictyostelic, with clathrate scales; fronds herbaceous, remote; stipes inconspicuously 
jointed; blades thin, pinnatifid or sometimes pedatisect, more commonly simple and entire; sparsely scaly; venation reticulate; 
sori sometimes elongate, parallel to the costas near the base, more commonly round; paraphyses peltate or laterally affixed, 

clathrate——Five or six species, India to e. Asia. 

1A. Blades lanceolate, 25-40 cm. long, 4-7 cm. wide, broadest near middle, unlobed or rarely irregularly pinnatilobed; sori in a subcostal 

row on each side at least in lower part of blade. ............ SOU GoGa SUC Cound dou arnt GUD dbo se oO Roe aeo G 1. N. ensata 

1B. Blades deltoid-lanceolate, 10-20 cm. long, 1.5—5 cm. wide, broadest near base, usually sinuately lobed in lower part; sori scattered. 

1. Neocheiropteris ensata (Thunb.) Ching. Polypo- 
dium ensatum Thunb.; Pleopeltis ensata (Thunb.) Moore; 
Neolepisorus ensatus (Thunb.) Ching; Microsorium ensatum 
(Thunb.) H. Its——Kurma-ran. Rhizomes long-creeping, 

2. N. subhastata 

3-4 mm. across, the scales membranous, ascending to ob- 

liquely spreading, deltoid-lanceolate, 4-6 mm. long, acuminate, 
ciliate, with oblong cell walls and translucent areolae; stipes 
10-30 cm. long, usually shorter than the blades, scaly especially 
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toward base; blades firmly chartaceous, lanceolate to broadly 
so, 25-40 cm. long, 4-7 cm. wide, usually broadest below the 
middle, acuminate, narrowed at base, decurrent on the stipe, 
subentire, undulate or rarely irregularly lobed, with ap- 
pressed small scales beneath and on costas above; costas raised 
on both sides, the veins 20-30 pairs, obliquely spreading, 
slender, slightly flexuous, the veinlets scarcely distinct; sori in 
a single series on each side of the costas, often also scattered, 
round, sometimes elliptic, 3-5 mm. across, covered while 
young with numerous small peltate paraphyses——Shaded 
places and on moist rocks in mountains; Honshu, Shikoku, 
Kyushu.— Korea, Ryukyus, and Formosa. 

Var. platyphylla Tagawa. N. ensata var. phyllomanes Ta- 
gawa, excl. basionym——Hirowa-Kurina-RAN. Blades larger, 
6-9 cm. wide; sori close to the lateral veins ——Honshu (Suwo 
Prov.).—Ryukyus. 

2. Neocheiropteris subhastata (Bak.) Tagawa. Poly- 

5. LEMMAPHYLLUM Pres] 
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podium subhastatum Bak.; Microsorium subhastatum (Bak.) 
Ching; P. subhastatum var. longifrons Takeda; M. subhastatum 
var. longifrons (Takeda) Ching-——Yanone-sHIDA. Rhi- 
zomes slender, long-creeping, wiry, 2-3 mm. across, the scales 
membranous, spreading, more or less lustrous, lanceolate, 2.5-4 
mm. long, acuminate, sparsely denticulate, clathrate; fronds 

remote; stipes 2-6 cm. long; blades thinly chartaceous, broadly 
linear to deltoid-lanceolate, 10-15(-20) cm. long, 15-5 cm. 
wide, acuminate, usually with an obtuse angle on both sides 
at base, abruptly decurrent on the short stipe, subentire to 
undulate, often sinuately lobulate on lower margin, nearly 
glabrous on both sides; costa raised on both sides, the veins 
and veinlets not distinct; sori round, or sometimes oblong, 
about 2 mm. across, with peltate paraphyses while very young. 
—Honshu (Kazusa and Izu Proy. and westw.), Shikoku, 
Kyushu. China. 

Mamezuta Zoku 

Epiphytic; rhizomes long-creeping, the scales ovate-lanceolate, entire or short-ciliate; fronds dimorphic, jointed on the 
rhizomes; sterile blades obovate to ovate or elliptic, entire, somewhat fleshy, usually glabrous or nearly so; veins reticulate; fertile 

blades linear or oblanceolate; sporangia mostly in continuous coenosori, these not confluent around the apex; paraphyses peltate, 
clathrate——About 4 species, Japan to the Himalayas. 

1A. Fronds 1-3 cm. long; sori elongate along the costas. ......... 0c cece eee eee eee eee eee eee eee ence 1. L. microphyllum 
1B. Fronds 3-5 cm. long; sori round to ovate, remote, the upper ones often nearly confluent. ..................-.-.-- 2. L. pyriforme 

1. Lemmaphyllum microphyllum Presl. Taenitis mi- 
crophylla (Presl) Mett.; Drymoglossum microphyllum (Pres|) 
C. Chr.; D. carnosum var. minor Hook.; D. nobukoanum 
Makino; D. carnosum sensu auct. Japon., non J. Sm— 

Mamezuta. Evergreen; rhizomes long-creeping, filiform, 
0.7-1 mm. across, fronds remote, the scales rather sparse, dark 

brown, spreading, linear-filiform, 1-1.5 mm. long; blades 
coriaceous, orbicular to elliptic or broadly ovate to obovate, 1-2 
cm. long, 6-15 mm. wide, rounded to very obtuse, rounded 
to broadly cuneate at base, glabrous, entire, the stipes 2-8 
mm. long; costa slightly raised beneath in lower half, the 
veins and veinlets invisible; fertile blades broadly linear to 
narrowly oblanceolate, 1-3 cm. long, 3-4 mm. wide, obtuse to 
rounded, gradually narrowed at base, the stipes 1-3 cm. long; 
costa raised beneath and in lower half of upper side; sori 
elongate along the costas and covering the entire blade be- 
neath, with numerous minute peltate paraphyses while young. 

6. DRYMOTAENIUM Makino 

Rocks and tree trunks in lowlands and low mountains; 

Honshu, Shikoku, Kyushu; common——Korea, Ryukyus, 
and Formosa. 

2. Lemmaphyllum pyriforme (Ching) Ching. Polypo- 
dium pyriforme Ching——On1t-mMamezuta. Rhizomes long- 
creeping, very slender, scarcely 1 mm. across, loosely scaly to 
nearly naked, the scales brown, broadly ovate, entire, abruptly 
caudate-acuminate; fronds dimorphic; sterile blades ovate to 
pyriform in outline, 2-4 cm. long, 1.5-3 cm. wide, glabrous, 
the stipe 5-10 mm. long; fertile blades firmly coriaceous, 
lingulate-lanceolate, 3-5 cm. long, 5-10 mm. wide, sometimes 
similar to the sterile, subacuminate, gradually attenuate at 
base, very slightly recurved on margin, the stipes 2-3 cm. long; 
sori in 2 rows on the blade, round to ovate, remote, the upper 
ones often nearly confluent, medial——Epiphytic on tree- 
trunks; Kyushu (Yakushima).——China. 

Kuracari-sHipA ZoKU 

Evergreen, epiphytic on tree trunks; rhizomes short-creeping, dictyostelic, with black lanceolate acuminate scales; fronds 
approximate, all alike, jointed at base, narrowly linear, glabrous, coriaceous; veins concealed, anastomosing to form one or two 
rows of areolae, these with a few included veinlets; sori continuous in a groove on each side of costa, uninterrupted, paraphyses 
peltate, clathrate ——A single species. 

1. Drymotaenium miyoshianum (Makino) Makino. 
Taenitis miyoshiana Makino; Pleurogramma robusta Christ; 

Monogramma robusta (Christ) C. Chr—Kuracart-sHipa. 
Rhizomes creeping, about 2.5 mm. across, densely scaly, the 
scales membranous, deltoid-lanceolate to narrowly deltoid-ovate, 
2.54 mm. long, about 1 mm. wide, acuminate, slightly cordate 
at base, minutely toothed, clathrate, with translucent, elliptic 
cells and dark brown cell walls; fronds tufted, simple, fleshy, 
elongate, narrowly linear, 25-50 cm. long, 3-4 mm. wide, nar- 

rowed to a short obtuse apex, gradually narrowed to a short 
stipelike base about 2 mm. across, glabrous, entire, with a 
rounded margin, l-grooved above, with a raised obtuse promi- 
nent costa beneath, the veins hidden, anastomosing; sori con- 
tinuous, in an elongate line along the costa, covered with small 

peltate paraphyses while very young.——Tree trunks in moun- 
tains; Honshu (Mikawa and Hida Prov. and westw.), Shikoku; 
rare. Formosa, China. 
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7. PYRROSIA Mirbel Hirotsusa Zoku 

Epiphytic; rhizomes creeping, dictyostelic, scaly; fronds coriaceous, uniform or slightly dimorphic, jointed on the rhizome, 
usually simple and entire, sometimes pedately lobed, with more or less persistent stellate scales; veins reticulate; sori usually 
apical on the veinlets, round, or sometimes elongate and confluent; paraphyses stellate——About 100 species, Amur and Ussuri, 
Africa to Polynesia and New Zealand, most abundant in se. Asia. 

1A. Blades linear, 3-8(—13) cm. long, 2-5 mm. wide, sessile; sori in 2 parallel series on upper part of blade, distinct or subconfluent. 
1. P. linearifolia 

1B. Blades broader, more than 15 mm. wide, distinctly stipitate; sori scattered, occupying the entire fertile blade or the upper half, 
sometimes confluent. 

2A. Blades simple, linear to lanceolate, acute or gradually narrowed to the base. 

3A. Rhizomes with close stipes; blades 5-15 mm. wide. ...... 
3B. Rhizomes with remote stipes; blades 2-7 cm. wide. ...... 

=O DM COMED ODOUR DOLE SUSI DUA ETO OOoDOA doom GOne 2. P. pekinensts 
Motor oen ie entered sreleic rath at sts siostetsietctenst-ieoiekereiecacicratieaoisiers 3. P. lingua 

2B. Blades pedately 3- to Delohbed snastatcatxnncatentorsn bcoLrdate ati pase aerate eieraceneiaeicrricticnvarcieieeetermrcacnet 4. P. hastata 

1. Pyrrosia linearifolia (Hook.) Ching. Niphobolus 
linearifolius Hook.; Polypodium lineartfolium (Hook.) Hook.; 
Cyclophorus linearifolius (Hook.) C. Chr.; Neoniphopsis 
linearifolia (Hook.) Nakai——Brr6po-suipa. Rhizomes long- 
creeping, slender, about 2 mm. across, the scales dense, 
ascending, linear, 4-5 mm. long, filiform at the tip, sparsely 
toothed; blades simple, linear, 3-8(-13) cm. long, 2-5 mm. 
wide, very obtuse, gradually narrowed toward base, entire, 
sessile, with red-brown to pale brown stellate hairs beneath, 
sparsely so above; costa glabrous beneath; sori in 2 parallel 
series along the costa on upper part of the blade, subconfluent, 

elliptic to round—Rocks and tree trunks in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu——Korea, Manchuria, 
China, and Formosa (var.). 

2. Pyrrosia pekinensis (Christ) Ching. Cyclophorus 
pekinensis Christ——IwaparE-HiTotsuBa. Rhizomes creep- 
ing, 15-2 mm. across, with close stipes, densely scaly, the 
scales appressed, about 2 mm. long, deltoid-lanceolate, cau- 
dately long-attenuate, dark brown at the center, gray-brown 
and thinner toward margin, denticulate; fronds 15-25 cm. 
long, firm, the stipes 5-8 cm. long, sparsely stellate-pilose, 
scaly at base; scales linear, membranous, pale brown, gradu- 
ally caudate-acuminate, 3-4 mm. long; blades linear-lanceolate 
or broadly linear, 8-15 cm. long, 5-15 mm. wide, simple, en- 
tire, narroweed to the obtuse apex, gradually attenuate to the 
stipe, sparingly stellate-pilose but soon glabrate above, densely 
cinereous-brown stellate hairy, the costa slender, slightly ele- 
vated beneath; sori somewhat scattered, not confluent, round. 
—Rocks; Honshu (Mikawa, Totomi, and Sagami Prov.); 
very rare—n. China. 

83. Pyrrosia lingua (Thunb.) Farwell. Acrostichum 
lingua Thunb.; Polypodium lingua (Thunb.) Sw.; Niphobolus 
lingua (Thunb.) Spreng.; Polycampium lingua (Thunb.) 
Presk——Hitotsusa. Evergreen; rhizomes long-creeping, 
wiry, about 3 mm. across, the scales dense, appressed, rather 
firm, red- to yellow-brown, slightly lustrous, linear-lanceolate, 

8. MICROSORIUM Link 

5-8 mm. long, ciliate; stipes 5-25 cm. long, shorter to slightly 
longer than the blade, straw-colored, densely brown stellate- 
hairy while young, glabrescent, scaly only at base; blades 
firmly coriaceous, mostly simple, lanceolate to broadly so, 
acute or subobtuse, acute to broadly cuneate at base, entire or 
undulate, densely brown stellate-hairy on both sides while 
young, soon glabrous on upper side, the sterile 10-25 cm. 
long, 2~7 cm. wide, the fertile 10-20 cm. long, 1.5-3 cm. wide; 

costa raised beneath, the veins and veinlets concealed; sori 
rounded, confluent, densely covering the underside of blade 
except the costa>—Rocks in hills and low mountains; Hon- 

shu (s. Kanté through Tokaido to Kinki and Chigoku Distr.), 
Shikoku, Kyushu; common.—Ryukyus, Formosa, China to 
Indochina——Cy. Corymbiferus with crested fronds is culti- 
vated. 

4. Pyrrosia hastata (Thunb.) Ching. Acrostichum has- 
tatum Thunb.; Niphobolus hastatus (Thunb.) Kunze; Poly- 
campium hastatum (Thunb.) Presl; Polypodium tricuspe Sw.; 
Pyrrosia tricuspis (Sw.) Tagawa——Iwa-oMaDAKa. Rhi- 
zomes short-creeping, densely scaly, 5-7 mm. across, the scales 
appressed, lustrous, black, firm, deltoid-lanceolate, slightly con- 
cave, acute, with short brown hairs toward margin; stipes 
7-20(-30) cm. long, longer than the blades, with tardily 
deciduous brown appressed stellate hairs; blades firmly coria- 
ceous, hastate, 5-15 cm. long, 3-10 cm. wide near base in- 

clusive of the lateral lobes, pedately 3- to 5-lobed, truncate to 
subcordate at base, nearly glabrate and green on upper side, 
with gray- to red-brown densely appressed stellate hairs be- 
neath; terminal lobe lanceolate, 4-12 cm. long, 1.5-4 cm. wide, 
acute to subobtuse, the lateral lobes obliquely spreading, nar- 
rowly deltoid-ovate to ovate, obtuse, sometimes with a small 
accessory lobule near base on the posterior side; costa slightly 
raised, the veins and veinlets concealed; sori round, densely 
covering the entire undersurface—Rocks in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu-—Korea and Man- 
churia. 

Hoxkozaki-URABOSHI ZOKU 

Mostly epiphytic; rhizomes creeping, dictyostelic, usually with broad clathrate scales; stipes remote, jointed with the rhizomes; 
blades herbaceous to coriaceous, simple or pinnatifid, rarely pinnate, glabrous or rarely pubescent, not scaly, entire; venation 
irregularly reticulate; sori at the union of the veinlets, usually round, scattered, or in a single series on each side of the costa, 
without paraphyses—About 40 species, Japan, Polynesia to Malaysia, India, and Africa. 

1A. Sori large, depressed, 3-5 mm. across, usually in a single row on each side of the costa, or sometimes in a double 

rows skhizomes: ratherssparselyccalymi ae settee cee s se ete date aie acta = Sate eae Ee cies dade sealer salen 1. M. scolopendria 
1B. Sori smaller, not depressed, 1-2.5 mm. across, irregularly dispersed; rhizomes rather densely scaly. 
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2A. Rhizomes long-creeping; blades chartaceous, simple, brownish when dried, cuneately narrowed at base; sori mostly round, 2-2.5 

IMM. ACIOSS. wc ee eee eee eee ener eee ween ent eesesreseene wawsevageystessisieVevs,speroneie welt ave a] overs sovehtrelel sy okt ket che sree fete 2. M. buergerianum 

2B. Rhizomes short-creeping; blades herbaceous, usually pinnately parted, rarely simple, green when dried, long-decurrent on the stipe; 

sori round to oblong, sometimes short-linear, 1—-1.5 mm. across. 1.1... see eee ce renee eet tees sees eereees 3. M. dilatatum 

1. Microsorium scolopendria (Burm.) Copel. Poly- 
podium scolopendria Burm.; Phymatodes scolopendria 
(Burm.) Ching; Polypodium phymatodes L.; Drynaria phyma- 
todes (L.) Fée; Phymatodes vulgaris Pres|—Oxk1Nawa-URA- 
BOSHI, OKINAWA-KURIHA-RAN. Rhizomes long-creeping, rather 
stout, grayish, sparsely scaly, the fronds remote, the scales 
ascending, narrowly deltoid-lanceolate, 4-5 mm. long, acumi- 

nate, ciliolate, with oblong to elliptic dark brown cell walls, 
peltately attached; stipes 10-20 cm. long, straw-colored, naked, 
rather stout, lustrous, nearly terete; blades chartaceous-coria- 

ceous, usually ovate, 10-30 cm. long, pinnately parted or the 
small ones sometimes simple and lanceolate, nearly truncate 
and abruptly narrowed at base, glabrous on both sides, some- 
what lustrous on upper side; costa and costules on lobes 
prominently raised beneath, the veins and veinlets invisible on 
both sides; segments linear-lanceolate to lanceolate, 8-15 cm. 
long, 2-3 cm. wide, acuminate to acute, entire, slightly re- 
curved on margin, the terminal one largest (in ours), the 
lateral ones obliquely spreading; sori round to elliptic, 3-5 
mm. across, depressed, in a single row on each side of the costa, 
or sometimes in a double row.—K yushu (Tsushima, accord- 
ing to H. Ito)——Ryukyus, Formosa, s. China to Polynesia, 
Malaysia, Australia, India, and tropical Africa. 

2. Microsorium buergerianum (Miq.) Ching. Poly- 
podium  buergerianum Miq. -NUKABOSHI-KURIHA-RAN. 
Rhizomes long-creeping, 3-4 mm. across, densely scaly, the 
fronds remote, the scales spreading to ascending, membranous, 

9. COLYSIS Presl 

rusty-brown, lanceolate, 4-5 mm. long, acuminate, ciliate, 

clathrate; stipes 3-12 cm. long; blades simple, chartaceous, 

lanceolate to narrowly so, 12-30 cm. long, 15-5 cm. wide, 
acute to subobtuse, entire or undulate, glabrous on both sides, 
cuneately narrowed at base, short-decurrent on the stipe; costa 
rather slender, raised beneath; sori round, 2-2.5 mm. across. 

Tree trunks and shaded rocks; Honshu (Awa and Izu 
Prov. through Tokaido to s. Kinki Distr.), Shikoku, Kyushu. 

Ryukyus, Formosa, China to Indochina. 
3. Microsorium dilatatum (Bedd.) Sledge. Polypo- 

dium dilatatum Wall. ex Hook., non Hoffm.; Pleopeltis dilatata 
Bedd.; M. hancocku (Bak.) Ching; Polypodium hancockit 
Bak.—Hoxozakt-urasosHi1. Rhizomes short-creeping, 5-7 
mm. across, densely scaly, the scales membranous, spreading, 
deltoid-lanceolate, 5-7 mm. long, filiform at the tip, clathrate; 
fronds 30-60 cm. long; blades herbaceous, pinnately parted or 
rarely simple, narrowly oblanceolate, 3-5 cm. wide, abruptly 
acuminate, gradually narrowed from about the middle, long- 
decurrent on the stipe, glabrous except for a few scattered 
scales toward the base while young, entire or undulate; seg- 
ments 1-3 pairs, spreading, lanceolate to ovate, abruptly acute 
to obtuse; costules rather slender, straw-colored; sori round to 
oblong, or sometimes short-linear, 1-1.5 mm. across, scattered 
on underside of blade——Moist places along streams; Kyushu 
(Yakushima and Tanegashima in Osumi, and Koshiki in 
Satsuma Proyv.).—Ryukyus, Formosa, China to Indochina. 

Iwa-HITODE ZoKU 

Terrestrial; rhizomes creeping, dictyostelic, the fronds remote, the scales small, thin, entire or subentire; stipes jointed with the 
rhizome; blades herbaceous, simple or digitate to pinnate, entire, glabrous; veins anastomosing with simple or hamate veinlets; 
sori in a single series between the veins, solitary and elongate or few and round; paraphyses absent—About 30 species, Africa 
to New Guinea, Queensland, and Japan. 

1A. Sori linear, mostly solitary between the veins. 
2A. Blades regularly pinnate, scarcely decurrent on the stipe. 

3A. Blades broadly ovate, 10-25 cm. long; pinnae 2-6 pairs; veins and veinlets obscure. .................-+++eee> 1. C. elliptica 

3B. Blades narrowly ovate, 40-60 cm. long; pinnae 7—11 pairs; veins and veinlets usually slightly raised on both sides when dried. 
2. C. pothifolia 

2B. Blades simple, irregularly pinnatiparted in lower half, prominently decurrent on the stipe. 
4A. Blades mostly pectinately parted in lower half, or simple, decurrent on the stipe, the winged part shorter than the blade. 

3. C. shintenensis 

4B. Blades simple, long-decurrent on the stipe, the winged part as long as to longer than the blade, at least in larger fronds. 
4. C. wright 

1B. Sori round to oblong, in one series between the lateral veins, oblique to the rachis; blades simple. .............. 5. C. hemionitidea 

1. Colysis elliptica (Thunb.) Ching. Polypodium ellip- 
ticum Thunb.—Iwa-HiTovE. Rhizomes long-creeping, 4-6 
mm. across, greenish, densely scaly, the fronds remote, the 
scales membranous, about 4 mm. long, acuminate, denticulate, 
lustrous, clathrate; stipes slender, 20-50 cm. long, straw- 

colored, naked except for a few deciduous scales toward base; 
blades herbaceous, broadly ovate, 10-25 cm. long, 10-20 cm. 
wide, pinnate, the rachis narrowly winged at least in upper 
part; pinnae 2-6 pairs, nearly alike, linear-lanceolate or some- 
times the sterile lanceolate, 7-15(-20) cm. long, 8-20 mm. 
wide, long-acuminate, acute to obtuse at the tip, narrowed at 
base and decurrent on the narrowly winged rachis, entire, 

rarely crenate-undulate; costa slender, slightly raised, the veins 
and veinlets obscure; sori ascending to obliquely spreading, 
linear, 5-15 mm. long, rather remote-——Moist woods along 
streams; Honshu (Izu Prov. through Tokaidé to s. Kinki 
Distr.), Shikoku, Kyushu.—K orea (Quelpaert Isl.), Ryukyus, 
Formosa, China to n. India, and Philippines. 

2. Colysis pothifolia (Hamilt. ex D. Don) Presl. Hemi- 
onitis pothifolia Hamilt. ex D. Don; Gymnogramme pothifolia 
(Hamilt.) Spreng.; Polypodium pothifolium (Hamilt.) Mett.; 
P. ellipticum var. pothifolium (Hamilt.) Makino; C. elliptica 
var. pothifolia (Hamilt.) Ching——O-1wa-nitope. Rhi- 
zomes long-creeping, clensely scaly toward the tip, 5-10 mm. 
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across, the scales membranous, linear-lanceolate, 5-6 mm. long, 

gradually acuminate, sparsely toothed, clathrate; stipes 40-70 
cm. long, 4-7 mm. across, naked except for a few withered 
scales toward base, straw-colored; blades narrowly ovate, 40-60 
cm. long, simply pinnate, the rachis winged in upper part; 
pinnae thinly herbaceous, 7-11 pairs, obliquely spreading to 
ascending, linear-lanceolate to broadly linear, 12-25 cm. long, 
the fertile 1-2 cm. wide, the sterile to 3 cm. wide, gradually 
narrowed to the subcaudate tip, narrowed at base, more or 
less decurrent on the rachis, entire or undulate; costa more 

prominently raised beneath, the veins and veinlets very slen- 
der, usually slightly raised on both sides; sori linear, 1-1.8 
em. long, obliquely ascending to spreading———Moist woods 
along streams; Shikoku, Kyushu-——Ryukyus, Formosa, 
China to India, and Philippines. 

8. Colysis shintenensis (Hayata) H. Ito. Polypodium 
shintenense Hayata; P. wright var. lobata Rosenst.; P. 

ellipticum var. simplicifrons Christ; C. simplicifrons (Christ) 
Tagawa——HIToTsuBA-IWA-HITODE, SHINTEN-URABOSHI, Wa- 
KAME-SHIDA. Rhizomes long-creeping, the fronds remote, the 
scales dense, brown, ascending, linear-lanceolate, 4-5 mm. 
long, clathrate; stipes slender, pale straw-colored, naked, 20-40 
cm. long; blades herbaceous, mostly pectinately parted in lower 
half, or simple, lanceolate, 15-35 cm. long, 2-5 cm. wide in 
the unlobed portion, cuneate at base, decurrent on the stipe, 
the winged part shorter than the blade, glabrous, the segments 
nearly horizontally spreading, narrowly lanceolate, to 12 cm. 
long, 1-1.5 cm. wide, undulate to slightly crispate; sori linear, 
to 2.5 cm. long, spreading or obliquely ascending——Honshu 
(Izu and Kii Prov.), Kyushu-——Formosa. 

4, Colysis wrightii (Hook.) Ching. Gymnogramme 
wrightii Hook.; Polypodium wrightii (Hook.) Mett. ex Diels, 

10. CRYPSINUS Presl 
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non Bak. -Y ARI-NO-HO-KURIHA-RAN. Rhizomes slender, 

long-creeping, 22.5 mm. across, densely scaly toward the tip, 
the scales linear-lanceolate, gradually long-acuminate, 3-4 mm. 
long; fronds 10-40 cm. long, remote; stipes slender, straw- 
colored, broadly winged on upper half in longer ones, winged 
to the base in shorter ones; blades chartaceous-herbaceous, 
simple, broadly lanceolate to deltoid-lanceolate, 7-25 cm. long, 
2.5-6 cm. wide, gradually acute to acuminate, cuneate at base, 
long-decurrent on the broadly winged stipe, entire or crispate; 
costa straw-colored to pale brown, the veins and veinlets very 
slender, slightly visible on both sides; sori spreading, parallel, 
rather close, 1-2.5 cm. long——Kyushu (Osumi Prov. incl. 
Yakushima and Tanegashima)——Ryukyus, Formosa, and 
China. 

5. Colysis hemionitidea Presl. Polypodium hemioniti- 
deum (Presl) Mett.; Pleopeltis hemionitidea (Presl) Moore; 
Polypodium ensatosessilifrons Hayata; C. hemionitidea var. 
ensatosessilifrons (Hayata) Tagawa; Microsorium ensato- 
sessilifrons (Hayata) H. Its——Tatwan-Kurina-Ran. — Rhi- 
zomes long-creeping, scaly, 3-4 mm. across, the fronds remote, 
the scales membranous, clathrate;stipes 5-25 cm. long, straw- 
colored, sparsely scaly while young, usually winged; blades 
chartaceous-herbaceous, simple, lanceolate to broadly so, 15-40 

cm. long, 4-6 cm. wide, acuminate, gradually narrowed or 
cuneate at base, decurrent on the stipe, entire or obsoletely 
undulate; costa raised, stouter beneath, the veins numerous, 

spreading, raised beneath, parallel, slightly flexuous, the vein- 
lets raised beneath; sori interrupted, in a series between the 

lateral veins, round, sometimes oblong or elongate by fusion 
of several sori, about 2 mm. across——Moist places in woods; 
Kyushu (Yakushima and Tanegashima); rare-——Ryukyus, 
Formosa, China to India, and Philippines. 

MirsupE-URABOsHI ZOKU 

Epiphytic; rhizomes creeping, dictyostelic, the scales lanceolate, attenuate or setaceous; stipes remote, jointed at base; blades 
firm to coriaceous, usually dimorphic, simple or pinnate, serrulate or remotely notched to toothed; main veins usually evident, 
connected by less evident branched cross veinlets to form areolae; sori on the cross veinlets, usually in a single row on each side 
of the costa and one between each pair of veins, impressed or superficial; paraphyses absent or filamentous. More than 40 
species, Japan to India and Malaysia, best developed in New Guinea. 

1A. Fronds deciduous; blades membranous, pinnately parted, minutely and closely toothed. ...........000eeeeeeeeeeeeee 1. C. veitchii 

1B. Fronds evergreen; blades chartaceous, simple, or ternately to pinnately parted, subentire or remotely toothed or notched between the 
main lateral veins. 

2A. Blades pinnatiparted; segments 3—4 pairs, obtuse. .......00. cece e secre eee n ete s ener e secre sceserrercese 2. C. yakuinsularis 

2B. Blades simple or ternately parted. 
3A. Blades often ternately parted, sometimes simple, broadest near base, gradually narrowed to the tip, usually shorter than the 

Ailhisy oo eon OOOO e SOUL Labo os OE CORSO DODO TCOO ODOR OUDOD TOSS CO CDOOD) HOD pOPpO On OConO sae Cac tc wonoGG 3. C. hastatus 
3B. Blades mostly simple, broadest near middle, narrowed at both ends, as long as to longer than the stipe. 

4A. Sori superficial; stipes frequently brownish purple at base. .....-. 1... eee eee cece ee eee eee e eet e etter teens 4. C. engleri 

“iy Soni Ghapescd pipes siemens) odoboddossoounsoggnooasuensodanbe aBuood cUdePdcarNoCdogdeCO 5. C. yakushimensis 

1. Crypsinus veitchii (Bak.) Copel. Polypodium veit- 
chii Bak.; Phymatodes veitchii (Bak.) Ching; Phymatopsis 
veitchii (Bak.) H. Ité; Polypodium shensiense var. filipes 
Christ; Phymatopsis veitchii var. filipes (Christ) H. Itc—— 
MIyAMA-URABOSHI. Rhizomes long-creeping, 2-2.5 mm. 
across, densely scaly, the scales ascending, brown, mem- 
branous, deltoid-lanceolate, 2-2.5 mm. long, ciliate; fronds 
deciduous; stipes slender, remote, 2-10 cm. long, naked or 
with a few scales at base; blades membranous, ovate-deltoid, 
4-10 cm. long, 3-6 cm. wide, truncate at base, pinnately parted, 
minutely and closely toothed, glabrous on upper side, some- 
what glaucous beneath, thinly scaly beneath while young; 

segments 1-4 pairs, spreading, narrowly oblong to lanceolate, 
6-12 mm. wide, obtuse to acute, decurrent on the winged 
rachis, the lowest slightly narrowed at base on posterior side, 
the terminal the longest, linear-lanceolate to lanceolate-ob- 
long, 2.5-6 cm. long, usually acuminate, often acute or obtuse 
in smaller fronds; sori round, about 2 mm. across, in 2 

series on the terminal or upper pinnae, rarely over the whole 
blade, slightly nearer the costa than the margin——Rocks in 
mountains; Hokkaido, Honshu, Shikoku———Korea (Quel- 

paert Isl.), China to Tibet. 
2. Crypsinus yakuinsularis (Masam.) Tagawa. Poly- 

podium yakuinsulare Masam.; Phymatopsis yakuinsularis 
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(Masam.) H. Ito; Phymatodes yakuinsularis (Masam.) Ta- 
gawa——YAaKUSHIMA-URABOSHI. Evergreen; rhizomes creep- 
ing, 4-6 mm. across, glaucous, densely scaly, the scales subulate- 
lanceolate, about 3 mm. long, long-acuminate, nearly entire, 
ferrugineous at base; stipes slender, 4-6 cm. long, glabrous, 
lustrous; blades thinly chartaceous, broadly ovate-deltoid, 5-10 
cm. long, nearly as wide, pinnatiparted, glabrous; segments 3-4 
pairs, linear-lanceolate, 8-12 mm. wide, obtuse, the lowest 
horizontally spreading and short-decurrent, nearly entire, with 
remote minute incisions on the lateral veins; sori round, about 
2 mm. across, in a row on each side of the costa. Shikoku, 
Kyushu (Yakushima); rare. 

3. Crypsinus hastatus (Thunb.) Copel. Polypodium 
hastatum hunb.; Phymatodes hastata (Thunb.) Ching; 
Phymatopsis hastata (Thunb.) Kitag. ex H. Ito; Polypodium 
hastatum var. yoshinagae Makino——MirsupDE-URABOSHI. 
Evergreen; rhizomes creeping, 3-4 mm. across, densely scaly, 
the scales membranous, spreading, brown, linear-subulate, 3—4 
mm. long, long-filiform at the tip, subentire; stipes to 22 cm. 
long, straw-colored, often purplish brown at base, lustrous; 
blades simple or frequently ternately parted, lanceolate, 15-35 
cm. long, 10-15(-20) cm. wide, acuminate, the smaller blades 
oblong to ovate, 3-5 cm. long, obtuse; pinnae subentire or 
rarely lobulate, more or less glaucescent beneath, rounded to 
broadly cuneate at base; veins slender, spreading, the veinlets 
not visible; sori round, 2-3 mm. across, in 2 series on the 
pinnae, nearer the costa than the margin. Rocks and walls; 

Hokkaido, Honshu, Shikoku, Kyushu; common.—Korea, 
Manchuria, Ryukyus, Formosa, and China. 

4, Crypsinus engleri (Luerss.) Copel. Polypodium 
engleri Luerss.; Phymatopsis engleri (Luerss.) H. Ito; Phy- 
matodes engleri (Luerss.) Ching-——TaKa-No-HA-URABOSHI. 
Evergreen; rhizomes long-creeping, about 3 mm. across, 
densely scaly, the scales membranous, ascending, red-brown, 

11. GRAMMITIS Sw. 
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linear-lanceolate, 3-6 mm. long, filiform at the tip, slightly 
broadened and appressed to the rhizome at base, entire; stipes 
5-15 cm. long, remote, usually shorter than the blades, 
lustrous, often brownish or purplish brown at base; blades 
firmly chartaceous, simple, linear-lanceolate, 10-30 cm. long, 
12-25 mm. wide, obtuse, or rather abruptly acuminate, often 
cuneately narrowed at base, subentire to undulate, glabrous, 
often glaucescent beneath; costa rather stout, raised beneath, 
sulcate above, the veins spreading, slender, the veinlets in- 
visible; sori superficial, round, about 2.5 mm. across, in 2 
series on upper part of blade, slightly nearer the costa than 
the margin——Tree trunks; Honshu (Izu Prov. and s. Kinki 
Distr.), Shikoku, Kyushu; rare——Korea (Quelpaert Isl.) and 
Formosa. 

5. Crypsinus yakushimensis (Makino) Tagawa. Poly- 
podium engleri var. yakushimense Makino; Polypodium yaku- 
shimense (Makino) Makino; Phymatopsis yakushimensis (Ma- 
kino) H. Ito; Phymatodes yakushimensis (Makino) Tagawa 

HIME-TAKA-NO-HA-URABOSHI. Evergreen; rhizomes slen- 
der, long-creeping, 1.5-2 mm. across, rather densely scaly, 
the scales thinly membranous, ascending to obliquely spread- 
ing, pale- to rusty-brown, linear-subulate, 2-2.5 mm. long, con- 
torted at the tip; stipes rather firm, straw-colored, slender, 

3-10 cm. long, as long as to shorter than the blade; blades 
chartaceous, broadly linear to narrowly lanceolate, 5-20 cm. 
long, 5-10 mm. wide, gradually long-acuminate, sometimes 
glaucescent beneath, subobtuse at the tip, often abruptly acumi- 
nate at base, remotely crenate-undulate to subentire; costa 

slender, the veins ascending, very slender, scarcely visible, the 
veinlets obsolete; sori depressed, about 2.5 mm. across, in 2 

series on upper part of blade, slightly nearer the costa than the 
margin. Kyushu (Yakushima) ; rare———Ryukyus and For- 
mosa. 

HIME-uRABOsHI ZOKU 

Small epiphytes; rhizomes erect or short-creeping, rarely elongate, dictyostelic; fronds approximate or tufted, the stipes not 
jointed at base; blades membranous to fleshy or coriaceous, simple, lanceolate or linear, entire or rarely crenate to shallowly 
lobed, hairy or glabrescent, not scaly; costa usually prominent, the veins typically free, forked, sometimes somewhat anastomos- 
ing; sori typically on the lowest anterior veinlet of the forked veins, thus forming a single row on each side of the costa, rarely 
more of the veinlets with sori and forming several rows or the sori somewhat scattered, superficial or sometimes impressed or 
immersed; paraphyses filamentous or more often absent——About 150 species, subantarctic regions north to the W. Indies, 
Africa, and Japan. 

1. Grammitis dorsipila (Christ) C. Chr. & Tard.-Bl. 
Polypodium dorsipilum Christ; P. asahinae Ogata; G. asahinae 
(Ogata) H. Itc——Hime-vrazosut. Rhizomes very short, 
ascending, rather densely scaly, the scales membranous, lanceo- 
late to oblong-lanceolate, about 2 mm. long, short-acuminate, 
entire; fronds tufted, erect, thinly clothed with reddish brown 
spreading hairs about 0.5-0.7 mm. long; blades linear-oblanceo- 
late to broadly linear, 2-8 cm. long, 2-4 mm. wide, obtuse to 

rounded, entire or obsoletely undulate on margin, gradually 

stipe, loosely involute on margin when dry, with a row of 
hydathodes on each side on upper surface; costa and veins 
obscure, the veins obliquely spreading, simple or once forked, 
the anterior branch (veinlet) slightly longer than to as long as 
the posterior; sori round or elliptic, dorsal or subterminal on 

the anterior veinlet, forming a row on each side along the 
costa—Mossy tree trunks in mountains; Honshu (Izu Isls.), 
Kyushu (Satsuma Prov.); rare——Ryukyus, China, and Indo- 
china. 

attenuate at base, long-decurrent on the very short, indistinct 

12. XIPHOPTERIS Kaulf. Oxuso-sHIDA ZOKU 

Small epiphytes; rhizomes creeping, dictyostelic, with ovate, acuminate, entire scales; fronds not jointed with the rhizome, 
blades mostly herbaceous, linear, pinnatifid to pinnate, hairy to glabrescent; veins solitary on the pinnules or pinnae, simple or 
once forked; sori dostal or terminal on the veins, on the anterior branch (veinlet), if this present; sori usually round, superficial, 

without paraphyses——About 50 species, in the Tropics of both hemispheres. 



PoLYPODIACEAE 

1. Xiphopteris okuboi (Yatabe) Copel. Polypodium 
okuboi Yatabe; Micropolypodium okuboi (Yatabe) Hayata; 
Grammitis okuboi (Yatabe) Ching; P. pseudotrichomanoides 
Hayata——Oxuszo-suipa. Rhizomes short, ascending, the 
scales membranous, brown, lanceolate, about 2 mm. long, 
acute, entire; fronds tufted, erect to spreading, with reddish 
brown spreading hairs about 1 mm. long; stipes short, 
3-12(-15) mm. long; blades coriaceous, linear to linear-lanceo- 
late, 2-12(-25) cm. long, 3-6 mm. wide, acute to obtuse, 

13. LOXOGRAMME Presl 
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gradually narrowed at base, pectinately pinnatiparted, the seg- 
ments 8-30 pairs, obliquely spreading, oblong-ovate to nar- 
rowly deltoid-ovate, I-1.6 mm. wide, obtuse to subacute, en- 

tire; costa and veins obscure; sori round to elliptic, about 1 

mm. across, solitary at the base of each pinna-——Mossy rocks 
and tree trunks in mountains; Honshu (Kanto Distr. through 
Tokaido to s. Kinki Distr.), Shikoku, Kyushu; rare. For- 
mosa. 

Saji-ran Zoku 

Small epiphytes; rhizomes creeping, dictyostelic, with ovate acuminate entire scales; fronds not jointed with the rhizome, 
sessile or short-stiped, simple and entire, usually lanceolate to oblanceolate or linear, fleshy, glabrous, the main veins barely 
evident, immersed, freely anastomosing; sori elongate, oblique in one row on each side of costa, commonly overlapping, super- 
ficial or slightly impressed, without paraphyses——About 40 species, Polynesia, Malaysia, Japan, Madagascar, and Africa, one 
species in Mexico and Central America. 

1A. Rhizomes very slender, 0.5-1 mm. across when dried; blades mostly under 10 cm. long, spathulate to linear-spathulate, very obtuse 

HOMES IL RCUICO Sire te ree te fot nec oret- cof te el stnfore jel alay siateravese{evele:» ieisltersictal oleterefele/aictefele = eisintarciere sal seeraiais ericreturs siete aise coreieys 1. L. grammitoides 
1B. Rhizomes 1-2 mm. across when dried; blades 10-30 cm. long, oblanceolate to broadly linear, acuminate to acute. 

Pemeshipes slenders paletereen tojistraw-COloreds yaters/oyat--t-) seareieyctepasc/o aieveialefevelciciatebokefoe tases aciciaiakelaicy aera acraeicleh oaeleloee 2. L. salicifolia 
2B. Stipes rather stout, purple-brown or black-purple toward base. ........--- 0 eee eee cere een e cee eeceeeeeeeeneeees 3. L. saziran 

1. Loxogramme grammitoides (Bak.) C. Chr. Gym-  straw-colored and narrowly winged stipe 2-10 cm. long, the 
nogramme grammitoides Bak.; Polypodium grammitoides 
(Bak.) Diels; Polypodium yakushimae Christ; L. yakushimae 
(Christ) C. Chr.; ZL. minor Makino——Hime-sajLRAn. 
Small glabrous fern; rhizomes very slender, long-creeping, 
0.5-1 mm. across when dried, the scales numerous, dense, 
membranous, linear-lanceolate, long-acuminate, dark brown, 
entire, clathrate, about 1.5 mm. long; fronds remote, 4-10(-12) 
cm. long; blades spathulate to linear-spathulate, 5-10(-15) 
mm. wide, somewhat fleshy, very obtuse to subacute, broadest 
below the apex, entire or nearly so, the stipe very short and 
indistinct; veins hidden; sori 1-6 on each side of the broadest 

part of the blade, near the costa, oblong to linear-oblong, 1.5-2 
mm. wide, very oblique——NMossy rocks in mountains; Hon- 
shu, Shikoku, Kyushu-——Formosa and China. 

2. Loxogramme salicifolia (Makino) Makino. Gymno- 
gramme salicifolia Makino; Polypodium makinoi C. Chr.; L. 
makinoi (C. Chr.) C. Chr.; L. fauriei Copel—@e{wa-yanact- 
sHipa. | Glabrous evergreen fern; rhizomes long-creeping, 
densely scaly, 1-1.5 mm. across, the scales membranous, ovate 
to ovate-lanceolate, about 2 mm. long, acuminate, those at base 
of the stipe oblong-lanceolate, about 3 mm. long, reddish 
brown to brown; fronds distant, somewhat dimorphic, coria- 

ceous, 10-30 cm. long; blades narrowly oblanceolate to broadly 
linear, the sterile sometimes oblanceolate, 1-2.5 cm. wide, the 
fertile slightly narrower, entire, slightly recurved on margin 
when dried, gradually narrowed to the slender pale green to 

14, CTENOPTERIS Bl. 

costa stout, slightly raised beneath, prominent above, the veins 
hidden; sori usually on the upper half of blade, very oblique, 
midway between the costa and margin, usually slightly over- 
lapping or sometimes arranged nearly end to end in a single 
row on each side of the costa, linear, 1-2(-2.5) cm. long, 
straight—Mossy rocks and tree trunks; Honshu (Awa 
Prov. through Tokaidd to Kinki Distr.), Shikoku, Kyushu. 
—Korea (Quelpaert Isl.), Ryukyus, Formosa, China, Indo- 
china, and India. 

3. Loxogramme saziran Tagawa. Gymnogramme in- 
voluta sensu Makino, non Hook.; L. fauriei sensu Ogata, non 
Copel.—Sajr-ran.  Stouter than the preceding; rhizomes 
long-creeping, scaly, 15-2 mm. across when dried, the scales 
rather firmly membranous, appressed to ascending, dark 
brown, oblong-ovate to ovate-lanceolate, about 2 mm. long, 
acuminate, entire, obsoletely clathrate, slightly longer and more 
distinctly clathrate at base of stipe; fronds 15-40 cm. long; 
blades coriaceous, rather fleshy, narrowly oblanceolate, broad- 
est above the middle, acuminate or shortly caudate-acuminate, 
entire, gradually narrowed to the short and slightly flattened 
purple-brown to dark-purple stipe; costa prominent on upper 
side, the veins hidden; sori on upper half of blade, usually 
close together and overlapping, oblique, 1-3 cm. long, nearer 
the costa than the margin——Tree trunks in mountains; 
Honshu (Kanto Distr. and westw.), Shikoku, Kyushu-—— 
China and Indochina. 

KirEBA-OKUBO-SHIDA ZOKU 

Epiphytes; rhizomes short-creeping or erect, dictyostelic, densely scaly, the scales entire or ciliate; stipes fascicled, usually not 
jointed with the rhizome; blades herbaceous to coriaceous, usually lanceolate, contracted at both ends, usually pectinately 
pinnatisect to pinnate, setose or glabrescent; veins many in each pinnule, nearly always simple; sori dorsal or terminal on the 
veins, round or elliptic, superficial to deeply immersed, without paraphyses——More than 200 species, in the tropics. 

fronds with scattered, slender, spreading pale hairs; stipes slen- 
der, 1-1.5 cm. long; blades firmly herbaceous, linear, 5-18 cm. 
long, 5-8 mm. wide, obtuse to acute, pinnately divided; pinnae 

obliquely spreading, ovate to ovate-oblong, obtuse, decurrent 

1. Ctenopteris sakaguchiana (Koidz.) H. Ité. Poly- 
podium sakaguchianum Koidz——K 1rEBA-OKUBO-SHIDA. 
Rhizomes very short, ascending, the scales minute, dark 
brown, ovate, about 0.5 mm. long, obtuse, sparsely ciliate; 
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on the rachis, with 1-3 teeth or short lobules on the anterior and 
sometimes also on the posterior margin; costa and veins more 
or less distinct; sori round, 2-5 on a pinna, solitary on each 

tooth or lobe.——Mossy rocks in mountains; Honshu (Mu- 
sashi and Kii to Yamato Prov.), Kyushu; very rare. 

Fam. 21. VITTARIACEAE 

Mostly epiphytic ferns; rhizomes creeping to suberect, protostelic or siphonostelic; scales clathrate; fronds simple, entire or 
rarely cleft at the tip, glabrous, with long spicular cells in the epidermis; veins reticulate, free veinlets absent; sori mostly elongate 
along the veins; indusia absent; paraphyses usually present——Hight genera with about 140 species, chiefly tropical. 

SHIsH-RAN Ka __ Vittaria Family 

1A. Costa absent or partial; sori few to several, elongate along the veins and sometimes similarly reticulate. ............ 1. Antrophyum 
1B. Costa extending to apex of frond; sori linear, solitary, uninterrupted, sometimes marginal or submarginal. .............. 2. Vittaria 

1. ANTROPHYUM Kaulf.  Taximrsuipa Zoxu 

Mostly epiphytic; rhizomes creeping, short, with narrow clathrate scales and hairy roots; fronds densely tufted, sessile or 
stipitate, not jointed with the rhizome; blades simple, entire, glabrous, firm; costa absent or partial, the veins repeatedly 
dichotomous and typically anastomosing to form large elongate areolae; sori elongate along the veins, superficial, or more often 

immersed; paraphyses present—Nearly 40 species in the tropics from Polynesia to Africa. 

1. Antrophyum obovatum Bak. A. japonicum Makino 
—Taximrsuipa. Evergreen, glabrous; rhizomes short, 

entire, and often slightly recurved on margin, narrowed to the 
stipe at base; costa absent, the veins immersed, anastomosing, 

densely scaly, the scales membranous, dark brown, linear, 4-5 
mm. long, with 4-6 rows of linear cells, sparsely spinulose- 
toothed; fronds green, smooth except near base of the stipe; 
stipes more or less tufted, 3-12 cm. long, 2.5-3 mm. wide, 
flattened, pale green, smooth; blades rhombic-obovate, 5-12 
em. long, 1.5-3(—6) cm. wide, abruptly acuminate or caudately 
acuminate, sometimes shallowly 2-or 3-lobed toward the tip or 

2. VITTARIA J. E. Smith 

the areolae linear-lanceolate to lanceolate; sori linear, im- 
pressed, sunken in a groove along the veins, often partially 
anastomosing; paraphyses simple or rarely branched, capitate. 
—Moist rocks in mountains; Honshu (Sagami and Echizen 
Prov. and westw.), Shikoku, Kyushu; rare-——Formosa, 

China, Indochina, and n. India. 

SHISHI-RAN ZOKU 

Epiphytic, with short-creeping rhizomes; scales dark, clathrate; fronds crowded, narrowly linear, entire, stipitate or sessile, 
firm, glabrous, costate, the veins forming a single row of areolae between the costa and the submarginal fertile vein; sori con- 
tinuous at maturity along the fertile vein, immersed or almost superficial; paraphyses present—About 80 species in the 
Tropics. 

1A. Sori in a marginal groove; costa not raised on underside. .........-. 00sec cece cece eee ence ete e ete eneees 1. V. zosterifola 
1B. Sori dorsal, naked or partially enclosed by the recurved margin of the blade; costa more or less raised on underside. 

2A. Sori sunken in a groove. 
3A. Sori midway between the costa and margin; blades deeply 2-grooved on upper side. ...............-4--eseeeus 2. V. fudzinot 
3B. Sori submarginal; blades 1-grooved or nearly flat om upper side. ....... 0... eee eee eee e eet eet ene eeee 3. V. flexuosa 

2B. Sori superficial, intramarginal, not sunken in a groove or protected by the margin of the blade. ................ 4. V. forrestiana 

1. Vittaria zosterifolia Willd. V. elongata var. zosteri- 
folia (Willd.) Tard.-Bl. & C. Chr.; V. formosana Nakai—— 
AMAMO-SHISHI-RAN, SHIMA-SHISHI-RAN. Evergreen, glabrous; 

rhizomes creeping, 3-4 mm. across, densely scaly, the scales 
black-brown, ascending, linear-lanceolate, 5—7 mm. long, about 
0.5 mm. wide, sparsely toothed, clathrate, the filiform tip 
about 1/3-1/2 as long as the body; fronds thinly coriaceous, 
pendulous, linear, flat, 50-80 cm. long, 6-12 mm. wide, obtuse, 
gradually narrowed at base, glabrous except for a few scales at 
base of stipe; costa not distinct; sori continuous in marginal 
grooves—Tree trunks; Shikoku, Kyushu (Yakushima and 
Tanegashima); rare——Ryukyus, Formosa, Indochina, Poly- 
nesia, Malaysia, and Mascarene Isls. 

2. Vittaria fudzinoi Makino. V. japonica var. sessilis 
Eaton ex Yoshinaga; V. sessilis (Eaton ex Yoshinaga) 
Makino——NakaMisHIsHI-RAN. Rhizomes short-creeping, 
densely scaly, the scales membranous, brown, slightly lustrous, 
linear-lanceolate, 4-5 mm. long, filiform at the tip, sparsely 
toothed, clathrate; fronds coriaceous, fleshy, lustrous, closely 

approximate, 20-40 cm. long including the stipe, 3-4(-5) mm. 
wide, acute to subobtuse, gradually attenuate toward the base; 
costa stout, raised beneath, with a deep groove on each side 
above; sori on a groove midway between the costa and margin. 

Honshu (Izu and Kii Prov. westw.), Shikoku, Kyushu; 
rare.—China. 

8. Vittaria flexuosa Fée. V. japonica Miq.; V. lanceola 
Christ; V. flexuosa var. japonica C. Chr—SuisHI-RAN. 
Evergreen, glabrous; rhizomes short-creeping, densely scaly; 
scales dark-brown, membranous, broadly linear, 2.5—-4 mm. 
long, sparsely toothed, filiform above; fronds approximate, 
deep green, lustrous, the blades linear, 25-50 cm. long, 5-8 
mm. wide, gradually narrowed at tip, attenuate toward base to 
the short stipe, grooved above, the costa raised beneath; sori 
submarginal, on a groove partially covered by the recurved 
margin of blade——Shaded rocky cliffs and tree trunks; 
Honshu (Kanto Distr. and westw.), Shikoku, Kyushu; rather 
common westw.—Ryukyus, Formosa, China, Indochina, and 

n. India. 



VITTARIACEAE; MARSILEACEAE; SALVINIACEAE 

4, Vittaria forrestiana Ching. Osa-sHisHrran. Rhi- 
zomes creeping, scaly, the scales rusty-brown, very thin, lan- 
ceolate, about 1 cm. long, long-acuminate, ascending; fronds 
crowded, softly herbaceous, lanceolate, 15-25(—40) cm. long, 
1.5(-3) cm. wide, gradually attenuate at both ends, short- 

Fam. 22. MARSILEACKAE 
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stipitate, entire, hyaline on margin, flat; costa prominent on 
both surfaces, the veins somewhat evident, very oblique, 

slender; sori superficial, intramarginal——Kyushu (Yaku- 
shima, according to M. Tagawa) ——China and Indochina. 

Denjrso Ka  Marsilea Family 

Mostly aquatic, growing in mud, rarely floating or aerial; rhizomes creeping, solenostelic, hairy; leaves simple, linear, or with 
one or two pairs of leaflets at the end of a long petiole; veins freely forked and anastomosing at the apices; megasporangia and 
microsporangia enclosed in different sporocarps; sporocarps bony, borne on stipes or basal——Three genera with about 70 

species. 

1. MARSILEA L. Denjrso Zoku 

Leaves 4-foliolate; sori numerous on a gelatinous receptacle attached to the wall of the sporocarp——Nearly 70 species, cosmo- 

politan, especially abundant in Australia and S. Africa. 

1. Marsilea quadrifolia L. Lemna quadrifolia (L.) 
Desr.; Zalusianskya quadrifolia (L.) O. Kuntze; Pteris quad- 
rifoliata L.; M. quadrifoliata (L.) L——Denyjr-so. Aquatic 
or hygrophytic summergreen perennial with brownish yellow 
appressed to ascending soft hairs while very young; rhizomes 
slender, long-creeping, 1.5-2 mm. in diameter; leaves radical, 
few, the petioles 5-15 cm. long; leaflets or pinnules 4, thinly 
chartaceous to membranous, sessile, deltoid-flabellate, 1-2 cm. 

at base, entire, glabrous on upper surface; veins slender, nearly 

parallel, forked, somewhat anastomosing; pedicels short, 2-3- 
nate, connate, adnate to the base of stipe, erect; sporocarps soli- 
tary on a pedicel, ellipsoidal, 4-5 mm. long, densely pubescent 
at first, becoming glabrous, the basal tooth minute-——Sept— 
Oct. Paddy fields and ponds; Hokkaido, Honshu, Shikoku, 
Kyushu; common.—Europe to n. India and e. Asia, intro- 

duced in N. America. 

long and as wide, broadly rounded at apex, broadly cuneate 

Fam. 23. SALVINIACEAE 

Floating plants with a somewhat elongate and branched axis; leaves apparently distichous, straight in vernation; sporocarps 
very soft and thin-walled, two or more on a common peduncle, I-locular, the central often branched receptacle with either a 

SansHo-Mo Ka __ Salvinia Family 

solitary macrospore or with numerous microspores———A small family of 2 genera. 

1A. Roots absent (some of the lower leaves finely dissected and rootlike); leaves unlobed, flat, short-petioled; stems simple. .... 1. Salvinia 
1B. Roots present; leaves bilobed, sessile; stems pinnately branched, sessile. .........--- eee eee e ee eee e eee teen eee eects 2. Azolla 

1. SALVINIA Adans. SANsHO-Mo ZoKU 

Small floating plants; leaves ternate with two lateral, foliar, green, entire, fat blades and a third finely dissected and sub- 
merged, the foliar structure simulating roots; sporocarps short-peduncled, on the floating leaves, globose or nearly so; micro- 
sporangia numerous; megasporangia few, each maturing only one megaspore.——About 10 species, mostly in tropical America and 

Africa, few in Eurasia. 

l. Salvinia natans (L.) All. Marsilea natans L.; S. euro- 
paea Desy.——SaNsH6-Mo. Stems 5-10 cm. long, loosely 

to rounded at base, short-petiolate, entire, with tufts of minute 
bristlelike hairs on upper surface, soft-puberulent beneath, the 

branched, densely leaved, the two lateral foliar blades herba- 
ceous, pale green, spreading, slightly imbricate, soft, elliptic to 
oblong, 8-15 mm. long, 6-10 mm. wide, flat or very slightly 
folded, pinnately arranged, rounded at apex, slightly cordate 

2. AZOLLA Lam. 

submerged leaf finely dissected and rootlike; sporangia of two 
kinds, fascicled, globose, pubescent——Sept—Nov. Ponds and 
paddy fields in lowlands; Honshu, Shikoku, Kyushu; com- 

mon.—Europe to India and e. Asia. 

AKA-UKIKUSA ZOKU 

Small floating mosslike plants; roots simple, unbranched; stems pinnately branched, densely leafy; leaves 2-lobed, imbricate; 
sporocarps in pairs on the first leaf of a lateral branch, covered by the hoodlike upper lobe of the leaf, the smaller ones at base 
with a single macrospore, the larger ones globose, with a basal placenta and many pedicellate microsporangia bearing masses of 

microspores.—A bout 6 species. 

1A. Leaves about 1.5 mm. long; plant prominently papillose, especially on the axis and lower part of leaves. .........+.- 1. A. imbricata 
1B. Leaves about 2 mm. long; plant nearly smooth or obsoletely papillose on leaves. .......-.eeeeuee ences eee sees eesees 2. A. japonica 

1. Azolla imbricata (Roxb.) Nakai. Salvinia imbricata 
Roxb, ex Griff AKa-UKIKUSA. Small reddish herb about 

1 cm. long, deltoid or rounded in outline; stems or main axis 

closely branched, papillose, densely leafy, few-rooted; leaves 
sessile, 2-lobed, papillose, especially toward the base, deltoid- 
orbicular, about 1-1.5 mm. long, very obtuse to rounded at 
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apex, hyaline on margin.—Ponds and paddy fields; Honshu 
(Kinki Distr. and westw.), Shikoku, Kyushu—China to In- 

dia. 
2. Azolla japonica Fr. & Sav. ex Nakai. A. pinnata var. 

japonica Fr. & Sav.; A. pinnata sensu auct. Japon., non R. Br. 
——O-aKa-uxixusa. Reddish herb about 2 cm. long, deltoid 

SALVINIACEAE 

to orbicular-deltoid in outline; stems or main axis closely 
branched, with rather numerous slender roots; leaves closely 
imbricate, the lobes orbicular to orbicular-deltoid, about 2 mm. 
long, rounded at apex, broadly hyaline on margin———Ponds 
and paddy fields; Honshu, Shikoku, Kyushu; common. 



Plate | 

as - 

(Photo 

Kyushu. 

Asplenium antiquum Makino (Aspleniaceae). Tanegashima Island, 

(Photo M. 

Kawayu in Kushiro, Hokkaido. 

la astatica Ohwi (Osmundaceae). 

Tatewaki.) Os 

S. Ouchiyama.) 



Plate 2 

cheniaceae). Near Ujina in Bingo Prov., sw. Honshu. (Photo M. Tatewaki.) (Glei Dicranopteris linearis Underw. 

Sphenomeris chinensis (L.) Maxon. (Pteridaceae). Forest near Cape Ashizuri, Tosa Prov., s. Shikoku. (Photo J. Ohwi.) 
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Phylum SPERMATOPHYTA 

Seed Plants, Phanerogams or Flowering Plants 

Class 1. GYMNOSPERMAE 

Fam. 24. CYCADACEAE = Soretsu Ka = Cycad Family 

Palmlike, dioecious woody plants with a usually thickened and columnar rarely branched trunk; leaves closely and spirally 
arranged, pinnate or bipinnate with circinate vernation; male sporophylls conelike, composed of scales each with many anthers 
on the lower side, the female (in ours) of leaflike or scalelike segments, the ovules marginal, becoming large and drupelike, 
with one integument——About 9 genera with somewhat more than 80 species chiefly in tropical and subtropical regions of both 

hemispheres. 

Le CYCAS IE. Soretsu Zoku 

Dioecious; trunk columnar, simple or sparingly branched, densely covered with bases of old petioles; leaves rosulate and 
terminal on the trunk, large, petiolate, pinnate, the linear entire pinnae gradually reduced to a spine toward base of rachis; male 
sporophylls forming an erect many-scaled cone, the scales with numerous globose anthers beneath; female sporophylls leaflike 

bearing ovules on the marginal notch——About 15 species, in the warmer parts of Asia, Africa, Malaysia, and Australia. 

1. Cycas revoluta Thunb. Soretsu. Trunk 1-4 m. flattened, reddish, about 4 cm. long——Usually near sea- 

high; leaves densely lanate when young, becoming rigid, lus- shores; Kyushu=——Ryukyus. 

trous, rosulate at apex of stem; seeds broadly ovoid, slightly 

Fam. 25. GINKGOACEAE = Icué Ka __ Ginkgo Family 

Lofty deciduous dioecious tree with grayish brown branches; leaves alternate or fasciculate on short spurs, flabellate, about 
7 cm. wide, parallel-veined, irregularly undulate on upper margin, often deeply notched or bifid at apex, entire at base and 
long-petiolate, glaucous; stamens in loose catkinlike spikes; ovules generally in pairs, long-pedunculate; seeds drupelike, about 
2.5 cm. long, broadly ellipsoidal, the outer coat yellowish, fleshy at maturity and emitting a putrifying fetid odor at time of 
falling, the inner coat horny and whitish, peach-like——Monogeneric. A relic family known only in cultivation. 

1. GINKGO L. IcHd Zoxu 

One species with the characters of the family. 

1. Ginkgo biloba L. Icuo. Much planted in this and Cy. Epiphylla——Ouatsuxkricu6, with peduncles of the 
country, especially associated with Shinto shrines. Cultivars fruit becoming broad and winglike and adnate to the leaf 

grown in gardens include: Cv. Pendula with pendulous petiole. 
branches; Cy. Aureovariegata with yellow-variegated leaves; 

Fam. 26. TAXACEAE  Icum Ka Yew Family 

Shrubs or trees, much branched, dioecious, rarely monoecious; leaves linear, subulate, or sometimes linear-lanceolate, alternate, 
often disposed in 2 rows; staminate cones strobilate, usually solitary in leaf axils, the stamens peltate with 4- to 9-locular 
anthers, the pollen grains without wings; ovule solitary, terminal on a short axillary branch, several bracteate at base; seed 
partly or entirely surrounded by a fleshy aril; cotyledons 2——Three genera with about 15 species, in the temperate regions 

of the N. Hemisphere, and in New Caledonia. 

1A. Fruit drupelike, the single seed completely enveloped by an aril; anthers 4-locular; branches subopposite; leaves with 2 stomatal bands 
Ferieatliseene te cierto te Sees, cecal tates ctete le crete terocntarete otalo ole evolereteialel Wiarevere/alarale cto/alel avelevel ei |sidiate 010.) atejotelelola/eimieisveyeivieis ets 1. Torreya 

1B. Fruit berrylike, the seed only partly surrounded by a fleshy red arial; anthers 5- to 9-locular; branches alternate; leaves pale green be- 
MVCCAE LY Rete raarefahorctoter eho ere acme inte eve ateter cients wletaie ele uteisie! ofe;ctateieie e siereteveleralole eieis viclelelerein\e sinielviclele)o cie's winivinirieine vive sure ele 2. Taxus 
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Kaya Zoxu 1. TORREYA Arn. 

Evergreen mostly dioecious trees with longitudinally torn bark; branches on main axis verticillate, the lateral branches 
subopposite; leaves appearing 2-ranked, thick, rigid, linear, lustrous and deep green above, with 2 narrow stomatal bands 
beneath; stamen clusters solitary, axillary, pedunculate, consisting of 4-8 whorls of stamens, the anthers 4-locular; ovule single, 
sessile, subtended by several scales, surrounded by a fleshy aril; seeds ovoid, maturing the second year.—Seven or eight species 
in N. America and e. Asia. 

1. Torreya nucifera (L.) Sieb. & Zucc. Taxus nuctfera 
L.— Kaya, Glabrous tree with spreading brownish 
branches; leaves linear, 15-25 mm. long, 2.2-3 mm. wide, 
rather rigid, gradually tapering to a short spinescent apex, 
abruptly narrowed to subsessile base, deep green and lustrous 
on more or less convex upper side, pale green with 2 narrow 
pale yellowish impressed stomatal bands beneath; seed nar- 
rowly ellipsoidal, about 2.5 cm. long, greenish, tinged with 
purple-—Honshu (Kanto Distr. and westw.), Shikoku, Kyu- 
shu. 

2. TAXUS L. 

Var. macrosperma (Miyoshi) Koidz. T.macrosperma Mi- 
yoshi HIDARL-MAKIGAYA. Seed oblong, 3.5-4 cm. long. 
—Honshu (Omi and Iga Prov.). 

Var. radicans Nakai. T. fruticosa Nakai——Cuasocaya. 
Stems less than 3 m. long, ascending, branching from base, 
radicant——Mountains; Honshu. 

Var. igaensis (Doi & Morikawa) Ohwi. T. igaensis Doi & 
Morikawa——K oTsuBucaya. Leaves 1-18 cm. long, 
abruptly spinescent; seed about 2 cm. long-——Honshu (Iga 
Proy.); rare. 

Icom Zoku 

Evergreen, dioecious, rarely monoecious trees and shrubs with red-brown scaly bark, the branches irregularly alternate; leaves 
spirally arranged but often appearing 2-ranked, linear, sometimes falcate, with 2 rather broad greenish stomatal bands beneath; 
stamens 6-14, in heads, the anthers 5- to 9-locular; ovule surrounded at base by an aril and several scales; seeds ovoid, the aril 

cup-shaped, fleshy, usually scarletAbout 8 species in the temperate regions of the N. Hemisphere. 

1. Taxus cuspidata Sieb. & Zucc. T. baccata sensu 
Thunb., non L.; T. baccata var. microcarpa Trautv.; T. bac- 

cata subsp. cuspidata (Sieb. & Zucc.) Pilger——Icuu. Erect 
tree with spreading or ascending branches; leaves spirally ar- 
ranged er appearing 2-ranked, linear, 1.5-2.5 cm. long, 2-3 
mm. wide, rather abruptly narrowed to a short spinescent 
apex, abruptly short-petiolate at base, dark green with the mid- 
rib conspicuous above when dry, the lower side with 2 tawny 
stomatal bands occupying nearly the entire area except the 
margins and midrib; aril scarlet when mature-———Mountains; 

Hokkaido, Honshu (centr. distr. northw. and Yamato), Shi- 
koku, Kyushu. 

Var. luteobaccata Miyabe & Tatew. Kim1-No-onKo. 
yellowish around a greenish seed. 

Var. nana Rehd. Kyarasoxu. Depressed low shrub 
with ascending, densely arranged branches and branchlets; 
leaves usually only spirally disposed and not appearing 2- 
ranked.Mountains; Honshu (Japan Sea side); much cul- 
tivated. 

Aril 

Fam. 27. PODOCARPACEAE Maxi Ka 

Trees and shrubs; leaves usually acicular to linear, sometimes broadly oblong to ovate; stamens usually many, terminal or 
axillary, on elongate peduncles, the anthers 2-locular; ovules 1 to several, with several basal scales which become a fleshy 
receptacle; seeds globose to ovoid, drupelike. Seven genera, with about 100 species chiefly in the Tropics. 

Podocarp Family 

1. PODOCARPUS Pers. 

Evergreen shrubs and trees, dioecious, rarely monoecious; leaves alternate, sometimes opposite, linear to broadly lanceolate 
or ovate; staminate cones amentlike, usually axillary, solitary or in fascicles; ovules usually solitary, axillary, enveloped by a 
scale which becomes a fleshy receptacle subtended by several bracts; seeds globose to ovoid, drupelike or nutlike-——More than 
60 species, chiefly in mountains of tropical or subtropical regions. 

Maxi Zoku 

WAC beavesialternate broad lyalinearathemnid ni bIGistiicl ane hee heer re eerie re reen terete orerien eer neiaet 1. P. macrophyllus 

1B. Leaves opposite, lanceolate to ovate, or oblong, the midrib wanting, ........... 0c cece eee e eect nee cece tees eeeeee 2. P. nagi 

1. Podocarpus macrophyllus (Thunb.) Lamb. Taxus 
macrophylla Thunb.; P. Jongifolius Hort Inu-Makt. Trees 
with rather stout branches; leaves alternate, broadly linear, 10— 

18 cm. long, attenuate at both ends, deep green and lustrous 
above, slightly yellowish below, the midrib distinct; staminate 

cones cylindric, in fascicles, in groups about 3 cm. long; ovules 
axillary, short-pedicelled; fruit furnished with an obovoid dark 
red fleshy receptable at base and a single broadly ovoid, green- 
ish seed about 1 cm. long——May. Honshu (s. Kanto to s. 
Kinki Distr.), Shikoku, Kyushu—Ryukyus. 

Var. maki Sieb. Taxus chinensis Roxb.; P. chinensis 

(Roxb.) Sweet; P. japonicus Sieb.; P. macrophyllus subsp. 
maki (Sieb.) Pilger; P. macrophyllus var. chinensis (Roxb.) 
Maxim.—Rakan-MAKI, Maxi. Shrubs with ascending 
branches; leaves densely arranged, ascending, 4-8 cm. long, 
5-9 mm. wide, obtuse——Native of China, widely cultivated 
in Japan; several cultivars are grown. 

2. Podocarpus nagi (Thunb.) Zoll. & Moritzi ex Ma- 
kino. Myrica nagi Thunb.; Nageia japonica Gaertn.; N. nagi 
(Thunb.) O. Kuntze—Nac1. Branched, upright tree 
with glabrous branches; leaves opposite or subopposite, lanceo- 
late to ovate or oblong, 3-8 cm. long, 12-30 mm. wide, obtuse, 



PopocaRPACEAE; CEPHALOTAXACEAE} PINACEAE 

narrowed at base, entire, deep-green and lustrous above, paler 
or whitish beneath with many parallel slender veinlets; sta- 
mens fasciculate; seeds globose, 10-15 mm. wide, bluish green, 

Fam. 28. CEPHALOTAXACEAE 
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slightly glaucous; receptacle small and not fleshy—May- 
June. Mountains; Honshu (w. Chagoku), Shikoku, Kyushu; 
occasionally planted——Ryukyus and Formosa. 

Inucaya Ka — Plum-yew Family 

Evergreen shrubs and trees, dioecious, rarely monoecious; leaves linear, appearing 2-ranked; stamens 7-12, axillary, globose, 
in heads or spikes, with short filaments, the anthers usually 3-locular; ovulate organ axillary on lower part of branchlets, consist- 
ing of several pairs of 2-ovuled megasporophylls; seed solitary or geminate, ellipsoidal, drupelike, with fleshy pericarp and thin 
woody inner coat——Two genera and about 6 species in e. Asia and the Himalayas. 

Inucaya Zoku 1. CEPHALOTAXUS Sieb. & Zucc. 

Evergreen, dioecious shrubs or trees with opposite branches; leaves appearing 2-ranked, linear, with a raised midrib above 

and 2 broad stomatal bands beneath; seeds large, ellipsoidal, greenish or purplish——About 5 species in e. Asia and the 

Himalayas. 

1. Cephalotaxus harringtonia (Knight) K. Koch. 
Taxus harringtonia Knight ex Forbes; C. pedunculata Sieb. & 
Zucc.; C. drupacea Sieb, & Zucc.; C. drupacea var. harringtonia 
(Knight) Pilger——Inucaya. Small tree with spreading 
branches; leaves appearing 2-ranked, linear, 2-5 cm. long, 2.5- 
3.5 mm. wide, abruptly mucronate, dark green above, with 2 
rather broad grayish stomatal bands beneath; stamens on short, 
simple or rarely branched peduncles; seeds ovoid or obovoid, 
rarely globose, about 2.5 cm. long, greenish, becoming purplish 

Cy. Fastigiata. C. harringtonia var. fastigiata (Carr.) 
Rehd.; Podocarpus koraiana Endl.; C. koraiana Hort. ex 
Gordon; C. pedunculata fastigiata Carr.; C. buergeri Miq.; 
C. harringtonia var. koraiana (Endl.) Koidz—Cnosen- 
MAKI. Shrub with erect or ascending branches, and usually 

spirally arranged leaves not appearing 2-ranked———Known 

only in cultivation. 
Var. nana (Nakai) Rehd. C. mana Nakai——Hat-inueaya. 

Spreading shrub with ascending branches; seeds pale purplish 
when mature——Mountains on the Japan Sea side; Hokkaido, 

Honshu. 
when mature——Hondo (Kanto Distr. and westw.), Shikoku, 
Kyushu.—K orea and n. China. 

Fam. 29. PINACEAE Martsu Ka 

Evergreen, rarely deciduous shrubs and trees, usually monoecious, with long shoots only or with both long shoots and short 

spurs; leaves acicular or linear, spirally arranged; staminate inflorescence amentlike, consisting of many imbricate scales with 

several 2-loculed anthers on the lower side, the pollen-grains often winged; ovulate aments or cones consisting of many im- 

bricate woody scales, with 2 usually winged seeds on the upper side, the ovules anatropous——About 9 genera, with more than 

200 species widely distributed in the N. Hemisphere. 

Pine Family 

1A. Leaves not in fascicles, disposed in 2 ranks or spiral on elongate branches; long shoots prevailingly well-developed, the short shoots 

obsolete or poorly developed. 

2A. Cones erect, the scales deciduous leaving a persistent axis; branches not pulvinate; pollen-grains winged. ...........----- 1, Abies 

2B. Cones reflexed or pendulous, the scales persistent. 

3A. Bracts of the cone scales much-elongate, exserted; branches scarcely pulvinate; pollen-grains wingless. .......... 2. Pseudotsuga 

3B. Bracts shorter than the scales; branches pulvinate. 
4A. Cones small, not over 2.5 cm. long, the seeds enclosed by the wing-base; leaves with solitary resin ducts; pollen-grains wingless. 

3. Tsuga 

4B. Cones larger, never less than 3 cm. long, the seeds enclosed by the wing-base on one side only; leaves with paired resin ducts; 
pollen-prainsawingeds wetssyeeertereeteteseloleieteicteleler etree okosercie ereretereleyeteie! sia) viol olerar>1 Ys steln\alolale|oiniefelclerelsinieletstaleyerexsrer<ier= 4. Picea 

1B. Leaves fasciculate on short (these sometimes obscure) shoots or spurs or remotely alternate on long shoots; branches of 2 kinds. 

5A. Leaves many in each fascicle; cones erect, the scales not umbonate. 
6A. Leaves deciduous; cones 2—3 cm. long, maturing within 1 year. .... 22... - eee eee eect ete teen eee eeeeee 5. Larix 

6B. Leaves evergreen; cones 5-12 cm. long, maturing after 2-3 years, .......- sees cece reece eee ree teeter eee eeeeeees 6. Cedrus 
5B. Leaves 2-5 (8) in each fascicle, rarely solitary, alternate, reduced to scales on long shoots; cones erect to reflexed, the scales usually 

WitltarEian Bas eietios codes UE Okgoutuon bocon pu COS Reece GUD DORE ant C cop can COU UOOOOMe toUUb a Tun OUCCOnaaD 7. Pinus 

1. ABIES Mill. Momi Zoku 

Evergreen monoecious trees; leaves spirally arranged, often appearing 2-ranked, linear or linear-lanceolate, usually flat, with 
2 stomatal bands beneath, usually retuse; staminate aments axillary, nodding or pendulous, oblong, mostly on under side of 
branches; pollen grains winged; ovulate aments erect, near summit of tree; cones erect, the scales larger than the bracts, 
deciduous from the persistent axis at maturity; seeds winged, the cotyledons 4-10.——About 40 species, in the cooler regions of 

the N. Hemisphere. 

1A. Young branches glabrous and lustrous, with deep grooves especially on those of the second year; winter buds large, obtuse; bracts of 
the cones not exerted beyond the scales; leaves slightly emarginate. ........-. 20sec eeee ee ee eee e een e eee teens 1. A. homolepis 

1B. Young branches more or less pubescent. 
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2A. Leaves acutely bifid in young trees, emarginate when mature; cones 10-12 cm. long. ...............-..2--2-000--- 2. A. firma 

2B. Leaves always obtuse to emarginate; cones less than 10 cm. long. 
3A. Leaves about 1.5 mm. wide; resin ducts internal; young branches with short rusty to grayish hairs; winter buds bluish. 

3B. Leaves about 2 mm. wide; resin ducts marginal. 

3. A. sachalinensis 

4A. Young branches pubescent with rusty-brown hairs; leaves thickish, slightly broadened at tip. ................. 4. A. mariesi 
4B. Young branches with grayish or gray-brown hairs, glabrescent; leaves rather thin, narrow, not broadened at tip. 

1. Abies homolepis Sieb. & Zucc. A. brachyphylla 
Maxim.; A. finhonnoskiana Neumann ex Parl.; Pinus harryana 
MacNab——Urajiro-Momi, DakE-Momi. _ Bark scaly; buds 
ovoid, resinous; branchlets glabrous, yellowish gray; leaves 
linear, 15-25 mm. long, 1.7-2.2 mm. wide, rounded to emargi- 
nate, with 2 broad stomatal bands beneath; cones narrowly 

oblong, 7-10 cm. long, purplish when young, the scales 2-2.5 
cm. wide, the bracts small, subcuneate, cuspidate, retuse, ap- 

pressed on the scale, not exserted——Mountains; Honshu 
(Fukushima pref. westw. to centr. distr. and Yamato), Shi- 
koku, Kyushu. 

Var. umbellata (Mayr) Wils. 4. umbellata Mayr; A. um- 
bilicata. Mayr——MutsuMINE-Momi. Cones greenish when 
young.——Hionshu. 

2. Abies firma Sieb. & Zucc. A. bifida Sieb. & Zucc.; A. 
firma var. momi Mast.——Momi. _ Tree with scaly bark; 
winter buds ovoid, acute, lustrous, grayish brown, only slightly 
resinous; branches grayish brown, short-pubescent in the shal- 
low grooves; leaves pectinate, 2-3.5 cm. long, obtuse and 
emarginate, acutely bifid in young plants, with 2 grayish 
stomatal bands beneath; cones short-cylindric, 10-12 cm. long, 
yellowish green when young, the scales about 2.5 cm wide, the 
bracts exserted, not reflexed, linear-lanceolate, acuminate—— 

Hills and mountains; Honshu, Shikoku, Kyushu. 
3. Abies sachalinensis (F. Schmidt) Mast. 4. homo- 

lepis var. tokunait Carr.; A. veitchit var. sachalinensis F. 
Schmidt——Axa-Topo-matsu. Tree with nearly smooth, 
grayish bark; buds small, subglobose; branchlets pubescent in 
the shallow grooves; leaves linear, 23.5 cm. long, about 1.5 
mm. wide, rounded to emarginate, with 2 rather narrow 

stomatal bands beneath; cones cylindric, about 7 cm. long, the 
scales externally densely puberulent, entire, the bracts obcor- 
date-quadrangular, cuspidate, exserted, straight ——Hokkaido. 
—s. Kuriles and Sakhalin. 

Var. nemorensis Mayr. A. nemorensis (Mayr) Miyabe & 

2. PSEUDOTSUGA Carr. 

5. A. veitchit 

Miyake; 4. wilsonit Miyabe & Kudo——Ezo-surrasiso. 
Bracts smaller, not exserted ——Hokkaido. 

Var. mayriana Miyabe & Kudo. A. mayriana (Miyabe & 
Kudo) Miyabe & Kudo—Ao-ropo-matsu. _—_ Leaves with 4— 
5 stomatal bands; cone scales conspicuously reflexed ——Hok- 
kaido. 

4, Abies mariesii Mast. Aomort-ropo-MATsU, O-sHIRABI- 
so. Bark roughened in old trees; buds small; branchlets 
densely pubescent with short, patent, rusty-brown hairs; leaves 
linear, 1-2 cm. long, about 2.5 mm. wide, slightly broadened 
at tip, rounded or emarginate, lustrous above, with 2 broad 
whitish stomatal bands beneath; cones narrowly ovoid, 4-9 
cm. long, purplish when young, the scales about 2.5 cm. wide, 
the bracts not exserted——Mountains; Hondo (centr. distr. 
northw.). 

5. Abies veitchii Lindl. Pinus solenolepis Parl.; A. veit- 
chi var. reflexa Koidz.; A. sikokiana Nakai——SuiraseE, 
SuiraBiso. § Tree with smooth grayish bark; buds purplish; 
branchlets grayish or reddish brown, rather densely puberulent 
with patent grayish brown hairs; leaves linear, 1-2.5 cm. long, 
about 2 mm. wide, slightly emarginate, not broadened at tip, 
with 2 whitish stomatal bands beneath; cones cylindric, about 5 
cm. long, bluish purple while young, the scales 10-13 mm. 
wide, entire, the bracts slightly exserted, reflexed; seeds with a 
short wing nearly as long as the seed—Mountains; Honshu 
(Fukushima pref. and westw. to centr. distr. and Yamato), 
Shikoku——In Shikoku, this species has smaller, more 
rounded cones, 44.5 cm. long, and leaves slightly broadened 
at tip. This phase sometimes is called 4. stkokiana Nakai. 
SHIKOKU-SHIRABE. 

Var. nikkoensis Mayr. Cones smaller, and the bracts nearly 
hidden. 

Var. olivacea Shiras. Ao-sHiraBe. | Cones greenish, be- 
coming grayish brown when mature——Honshu (centr. 
distr.). 

TocaA-sAWARA ZOKU 

Evergreen, monoecious trees; branches relatively smooth, with ovate leaf-scars; leaves spirally arranged, but appearing 
2-ranked, linear, compressed, with a groove above and 2 stomatal bands beneath; staminate aments axillary, cylindric; ovulate 
cones terminal on short spurs, composed of numerous spirally arranged scales, pendulous, ovoid, the scales rounded, concave, 
each subtended by an exserted tricuspidate bract; seeds 2, winged; cotyledons 6-12——Four species in e. Asia and w. N. 
America. 

1. Pseudotsuga japonica (Shiras.) Beissn. Tsuga ja- 
ponica Shiras. ToGA-sAWARA, GoyG-Toca, SAWARA-TOGA. 
Tree with longitudinally fissured bark; branches glabrous, yel- 
lowish gray but dark colored around the transversely oblong 
short leaf-scars; leaves rather loosely arranged, slightly emargi- 
nate, 2-2.5 cm. long, 1.5-1.7 mm. wide, with a rather deep 

38. TSUGA Carr. 

groove above and 2 white stomatal bands beneath; cones 3.5— 
45 cm. long, the several scales entire, concave, 2—2.5 cm. wide, 

the bracts exserted, reflexed, 3-fid with an acicular entire mid- 
lobe and denticulate rounded-triangular lateral lobes—— 
Mountains; Honshu (Kii and Yamato), Shikoku; rare. 

Tsuca ZoKU 

Evergreen monoecious trees; branches spreading, with distinct pulvini; leaves spirally arranged, appearing 2-ranked, linear, 
compressed, usually emarginate, grooved above, with 2 whitish stomatal bands beneath; staminate aments axillary in globose 
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pedunculate clusters; ovulate cones pendulous, terminal; cone scales woody, persistent, concave, the subtending bracts rarely 
exserted; seeds small, winged; cotyledons 3-6——About 10 species in e. Asia, the Himalayas, and N. America. 

1A. Bark brown, deeply fissured; branchlets glabrous; buds acutish. .........- sess eee e eee e eee enn e eee eeee 1. T. steboldit 

1B. Bark grayish, slightly fissured; branchlets short-pubescent; buds obtuse. ........--- 0+ sees eee e ee eee teen eee e ees 2. T. diversifolia 

1. Tsuga sieboldii Carr. Abies tsuga Sieb. & Zucc.; T. 
thuja A. Murr.; Pinus tsuga (Sieb. & Zucc.) Ant——Tsuea, 
Toca. Tree with ciliate bud-scales; branchlets glabrous, 
lustrous, yellowish brown; leaves rather loosely arranged, 

linear, 8-20 mm. long, emarginate, lustrous and 1-grooved 
above, with 2 rather narrow whitish stomatal bands beneath; 
cones broadly ovoid, 2-2.5 cm. long, short-stalked, the scales 
orbicular, 1 cm. long, ciliolate, glabrous on back—Moun- 
tains and hills; Honshu (Kanto Distr. and westw.), Shikoku, 
Kyushu; common. 

2. Tsuga diversifolia (Maxim.) Mast. Abies diversi- 

4, PICEA A. Dietr. 

folia Maxim.; Pinus tsuga var. nana Endl.; T. sieboldii var. 

nana (Endl.) Carr—Kome-tsuca. Tree; buds obovoid- 
globose to globose, with minutely pubescent and ciliate scales; 
branchlets short-pubescent; leaves rather densely arranged, 
linear to broadly so, 5-15 mm. long, emarginate, deep green, 
1-grooved above, with 2 rather narrow whitish stomatal bands 
beneath; cones broadly ovoid, about 2 cm. long, subsessile, the 
scales cuneate-orbicular, puberulent ——High mountains; Hon- 
shu (centr. distr., northw., and Yamato), Shikoku, Kyushu; 
rather common. 

To-n1 Zoku 

Evergreen, monoecious trees; branches with prominent pulvini separated by grooves; leaves spirally arranged, linear to 
acicular, 4-angled with stomatal bands on all faces or compressed and with stomata only on the inner (upper) side; staminate 
aments axillary, with numerous spirally arranged anthers; ovulate aments terminal, of numerous spirally arranged 2-ovuled 
scales; cones usually pendulous, ovoid to short cylindric, the scales persistent, the subtending bracts small; seeds small, winged. 

— About 40 species in the N. Hemiphere. 

1A. Leaves dorsally flattened, linear-rhomboid in cross section, with stomatal bands on under side; branchlets glabrous and lustrous; 
winter buds broadened at base, broadly conical, resinous and lustrous. ......... 22. se ecee ec ee eee eect ee eeeeee 1. P. jezoensis 

1B. Leaves 4-angled or only slightly flattened dorsally, usually with stomatal bands on all sides. 
2A. Leaves slightly compressed dorsally, broader than thick and rhomboid in cross section. 

3A. Branchlets glabrous, or with short grayish pubescence on main axis; winter buds dull to chestnut-brown, not broadened at base; 
cones ovoid-cylindric, 6-12 cm. long. ................ eas cTalSVoNSheASAueMeiotedele Phieiala, Sete cieleisseitio aio esiheclenal siete 2. P. bicolor 

3B. Branchelets densely pubescent with short rusty-brown hairs; winter buds conical to ovoid, broadened at base, lustrous, chestnut- 
browigresinolis 1conesicylindrics>—ol col Ong err ttrittietmisierierteet tieristeiisivielsieieleleitelekers ile ioiete tele eter yer- ieee 3. P. glehnit 

2B. Leaves 4-angled, as broad as thick or a little narrower. 
4A. Branchlets glabrous. 

5A. Winter buds ovoid, chestnut-brown, not or slightly resinous; leaves 15-20 mm. long; cones 8-10 cm. long. ........ 4. P. polita 
5B. Winter buds conical, reddish brown, conspicuously resinous; leaves 8-15 mm. long; cones 3-6 cm. long. ... 5. P. maximowiczii 

4B. Branchlets usually glandular-pubescent, glabrescent or nearly so; winter buds conical, broadened at base, brown, lustrous, resinous; 
leaves 8-12 mm. long; cones 4-10 cm. long. .......... 

1. Picea jezoensis (Sieb. & Zucc.) Carr. Abies jezoensis 
Sieb. & Zucc.; P. ajanensis auct. Japon., non Fisch.; 4. alco- 
quiana Veitch ex Lindl. pro parte; Pinus jezoensis (Sieb. & 
Zuce.) Ant.; A. microsperma Lindl.; A. microcarpa Lindl. 
apud Miq. err. typogr.; Picea microsperma (Lindl.) Carr— 
Ezo-matsu, Kuro-Ezo. Tree; branchlets glabrous and lustrous, 

yellowish brown or yellowish, with slightly swollen pulvini; 
leaves compressed, 1-2 cm. long, 1.5-2 mm. wide, acute, mu- 
cronate, somewhat keeled on both sides, slightly recurved, lus- 
trous on external (upper) side, with 2 stomatal bands on inner 
(under) side; cones short-cylindric, 4-7.5 cm. long, the scales 
oblong, denticulate on upper margin; seeds about 3 mm. long, 
the wing 2-2.5 times as long as the seed——Hokkaido——s. 
Kuriles and Sakhalin. 

Var. hondoensis (Mayr) Rehd. P. hondoensis Mayr— 
Tour. Branchlets usually reddish brown, the pulvini much 
swollen; leaves a little shorter, acutish to obtuse, the terminal 
mucro almost entirely wanting-———High mountains; Honshu 
(centr. distr. and Yamato). 

2. Picea bicolor (Maxim.) Mayr. Abies bicolor Maxim.; 
A. alcoquiana Veitch ex Lindl. pro parte; P. alcockiana Carr. 
—JRA-Mom1, MATSU-HADA. Tree; branchlets lustrous, red- 
dish brown, glabrous but short-pubescent on main axis; leaves 
slightly compressed, 1-2 cm. long, 1-1.3 mm. wide, acuminate; 

Gr eeraye acs (etope ea AA Scie) cla vahe: Srecovelsse vera dl sleeateters lela srelslev els 6. P. Royamae 

cones narrowly ovoid, 6-12 cm. long, the scales obovate, 
rounded or slightly narrowed at apex, obscurely toothed. 
Mountains; Honshu (centr. distr.). 

Var. acicularis Shiras. & Koyama——Hime-marsu-HapA. 
Branchlets minutely pubescent; leaves recurved; cone-scales 

subentire——Honshu (Yatsugatake in Shinano); rare. 
Var. reflexa Shiras. & Koyama——SHirANeE-MATSU-HADA. 

Branchlets minutely pubescent; leaves shorter; cone-scales 
smaller, entire with slightly elongate reflexed tip—ubH}onshu 
(Akaishi mountain range); rare. 

3. Picea glehnii (F. Schmidt) Mast. Abies glehnii F. 
Schmidt——Axka-Ezo-matsu. Tree; branchlets densely pu- 
bescent with reddish brown short hairs; leaves compressed, 

4-angled, acicular, 6-12 mm. long, 1.2-1.5 mm. wide, obtuse or 

slightly pointed, dark green, slightly recurved; cones cylindric, 
5-8 cm. long, dark purplish, the scales suborbicular, entire or 
slightly denticulate——Bogs; Hokkaido, Honshu (Mt. Haya- 
chine in Rikuchu)——Sakhalin——Forma chlorocarpa Mi- 
yabe & Kudo. Aomt-No-aKa-Ezo-MaTsu. Cones green to green- 

ish yellow. 
4, Picea polita (Sieb. & Zucc.) Carr. Abies polita Sieb. 

& Zucc.; P. torano (Sieb.) Koehne; P. thunbergii Asch. & 
Graebn.——Hari-MoM1, BAraA-MoMI. Tree with thickish, 
glabrous, pale yellow or pale reddish brown branchlets; leaves 
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rigid, slightly recurved, 15-20 mm. long, about 1.8 mm. wide, 
short spine-tipped, 4-angled and slightly narrower than thick, 
the pulvini elongate, about 1.5 mm. long; cones oblong, 8-10 
cm. long, the scales elliptic, irregularly denticulate——Moun- 
tains; Honshu (centr. distr. and Yamato), Shikoku, Kyushu. 

5. Picea maximowiczii Regel. Abies obovata var. ja- 
ponica Maxim.; P. obovata var. japonica (Maxim.) Beissn.; 
P. tschonoskii Mayr——Hme-Bara-Momi. Tree; branchlets 
rather slender, glabrous, yellowish or reddish brown, with 
short pulvini; leaves rigid, spreading, 8-15 mm. long, dark 
green, acute or rather obtuse, 4-angled, with stomatal bands on 
all sides; cones oblong, 3-6 cm. long, brown when mature, 

5. LARIX Mill. 

PINACEAE 

lustrous, the scales rounded, entire——Mountains; Honshu 
(Yatsugatake and Senjogatake in Shinano); rare. 

6. Picea koyamae Shiras. YatTsuGATAKE-TO-HI. ‘Tree; 
branchlets reddish brown and slightly glaucous, glabrous or 
nearly so on main axis, usually glandular-pubescent in the 
lateral, the pulvini prominent; leaves 8-12 mm. long, thickish, 
acute or obtuse, sometimes slightly curved, with 2 whitish 
prominent stomatal bands above and 2 faint bands beneath; 
cones short-cylindric, 4-10 cm. long, pale brown, the scales 
rounded, denticulate——Mountains; Honshu (Yatsugatake) ; 
rare. 

Kara-matsu Zoku 

Deciduous, monoecious trees; leaves linear, compressed, rarely 4-angled, loosely and spirally arranged on elongate shoots, 
fasciculate on short spurs; staminate aments sometimes pedunculate, globose to oblong, with numerous spirally arranged 
anthers; ovulate aments globose, of few to rather numerous 2-ovuled scales each subtended by a large bract; cones subglobose to 
oblong, maturing in one season, the scales rounded to elliptic, persistent; seeds geminate, subtriangular, winged; cotyledons 
usually 6— About 10 species in the cooler regions of the N. Hemisphere and the Himalayas. 

1. Larix leptolepis (Sieb. & Zucc.) Gord. Pinus kaemp- 
fert Lamb.; Abies leptolepis Sieb. & Zucc.; L. japonica Carr.; 
L. leptolepis var. minor A. Murr.; L. japonica var. macrocarpa 
Carr.; L. leptolepis var. murrayana Maxim.; L. kaempferi 
(Lamb.) Sarg., non Carr—Kara-matsu. Tree; branch- 
lets yellowish or reddish brown, glabrous or slightly short- 
pubescent; leaves compressed, 15-35 mm. long, 1-1.5 mm. 
wide, obtuse, green, slightly glaucous while young, slightly 

6. CEDRUS Link 

narrowed toward base, with 2 stomatal bands beneath; cones 
broadly ovoid, 2-3 cm. long, the scales several, truncate and 
recurved at apex, minutely gland-dotted on back——Moun- 
tains; Honshu (centr. distr., Oze, and Zaosan in Rikuzen), 
often planted for timber. 
Larix dahurica Turcz. var. japonica Maxim. L. kurilen- 

sis Mayr——Gui-Matsu, SHIKOTAN-MATSU. Occasionally 
planted—s. Kuriles and Sakhalin. 

Himaraya-suci Zoku 

Evergreen monoecious tree; leaves spirally arranged, remotely alternate on long shoots, fasciculate on short spurs, acicular 
and rather rigid, trigonous, acuminate and pointed; staminate aments cylindric, erect; ovulate aments ovoid, with numerous 
spirally arranged 2-ovuled scales; cones ovoid, maturing the second or third year, the scales densely imbricate, broad, finely 
puberulent outside; seeds with a broad membranous wing; cotyledons 9-10.— About 4 closely related species, n. Africa, Crete, 
Turkey, Lebanon, and Himalayas. 

1. Cedrus deodara (Roxb.) Loud. Pinus deodara Roxb.; 
C. libant var. deodara (Roxb.) Hook. £—Hrmaraya-suct, 
Himaraya-sHipa. Tree; branches slender, elongate, pendu- 
lous at tip, densely pubescent; leaves dark bluish green, 

7. PINUS L. 

acicular, usually 3-4 cm. long, subrigid, straight, acuminate; 
staminate flowers about 3 cm. long, appearing in late summer; 
cones ellipsoidal, 7-10 cm. long——Often cultivated; intro- 

duced from the Himalayas. 

Martsu Zoku 

Evergreen monoecious trees, rarely shrubs; leaves dimorphic, the primary ones spirally arranged and reduced to small scarious 
bracts, the secondary leaves borne on short spurs in the axils of bracts, acicular, triangular or subterete in cross section, borne in 
fascicles of 2-5 (8), rarely 1, surrounded at base by sheaths of bud-scales; stamens borne in catkinlike aments, axillary, in 
fascicles at base of young shoots, with numerous spirally arranged 2-locular anthers; ovulate aments lateral or subterminal, with 
numerous spirally arranged 2-ovuled scales, the subtending bracts small; cones globose to subcylindric, woody, the scales at the 
tip usually rhombic and umbonate; seeds winged or wingless; cotyledons 4-15.——About 100 species widely distributed in the 
N. Hemisphere, mainly extratropical, a few extending to the mountains of n. Africa, Malaysia, Central America, and the West 
Indies. 

1A. Leaves 5 in a fascicle; vascular bundle solitary; sheaths of leaf-fascicles deciduous; seeds with or without wings. 
2A. Seeds without wings. 

3A. Procumbent shrub with creeping stems and branches; cones 3—5 cm. long, persistent for several years. ............ 1. P. pumila 
3B. Erect trees; cones 5-20 cm. long. 

4A. Cones subsessile, 9-15 cm. long; young shoots densely pubescent. .......-..-- cece cece e ere e eect eter neces 2. P. Roratensis 
4B. Cones pedunculate, 5-10 cm. long; young shoots glabrous or nearly so. ........-++++eeeeeeee 3. P. armandu var. amamiana 

2B. Seeds winged; cones 5—7 cm. long, dehiscent, subsessile; young shoots glabrous or nearly so. ..........-+++-+ee 4. P. parviflora 

1B. Leaves 2 in a fascicle, serrulate; vascular bundles 2; sheaths of leaf-fascicles persistent; seeds winged. 

5A. Bark reddish brown; terminal buds reddish brown; leaves slender. .............0.ceececeeeeeeeeeeeeeeeeees 5. P. densiflora 

5B. Bark blackish gray; terminal buds whitish; leaves coarser and darker green. ...........00--ceeeeeeceeeceeees 6. P. thunbergu 
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1. Pinus pumila (Pall.) Regel. P. cembra var. pumila 
Pall——Harmatsu. Shrub, 0.5-2 m. high; lateral and main 

branches long-creeping, young shoots brown-pubescent; leaves 
5 in a fascicle, slightly incurved, 3-5(-7) cm. long, acute, 
triangular and obscurely serrulate on margin, deep green on 
back, glaucescent with 2 stomatal bands on inside; staminate 
aments dark purplish; pistillate 2 or 3 on upper part of 
branches, purplish; cones subsessile, ovoid or ovoid-globose, 
3-5 cm. long, the scales rather numerous, broadly ovate; seeds 

wingless——Alpine regions; Hokkaido, Honshu (centr. distr. 
northw.).——e. Siberia and Kamchatka. 

2. Pinus koraiensis Sieb. & Zucc. P. cembra var. excelsa 
Maxim.; P. mandshurica Rupr.; P. cembra var. manchurica 
Mast.——CuosEN-coyo, CHOSEN-MATSU. Tree; young shoots 

densely brown-pubescent; leaves 5 in a fascicle, deep green, 
straight, 7-12 cm. long, 1-1.2 mm. wide, triangular, serrulate, 
acute, with 2 stomatal bands on inside; staminate aments red- 

dish yellow; cones 9-15 cm. long, ovoid-conical or oblong-coni- 
cal, 5-7 cm. across, the scales obtuse and slightly recurved at 
apex; seeds about 12 mm. long, wingless——Mountains; Hon- 
shu (centr. distr.), Shikoku———Korea, Manchuria, and Ussuri. 

8. Pinus armandii Franch. var. amamiana (Koidz.) 
Hatus. P. armandii sensu auct. Japon., non Franch.; P. 
amamiana Koidz——AMaMt-cor6, YAKUTANE-GOYO. slirees 

young shoots glabrous or nearly so, brownish; leaves 5 in a 
fascicle, rather rigid, 5-8 cm. long, about 1 mm. wide, tri- 
angular, serrulate with 2 stomatal bands on lateral face; cones 

short-pedunculate, ovoid or ovoid-ellipsoid, 5-10 cm. long, 
the scales rounded and slightly recurved at apex; seeds 12-13 
mm. long, wingless—Mountains and hills; Kyushu (Yaku- 
shima and Tanegashima)——The typical phase occurs in 
Formosa and China. 

4. Pinus parviflora Sieb. & Zucc. P. himekomatsu Mi- 
yabe & Kudo; P. pentaphylla var. himekomatsu (Miyabe & 
Kudo) Makino—Hrme-xo-matsu, Goyo-matsu. Tree with 

Fam. 30. TAXODIACEAE 
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bark fissured into thin flaky scales; branches glabrous and 
grayish brown, or puberulent and yellowish brown while 
young; leaves 5 in a fascicle, rather slender, slightly curved, 
2-6 cm. long, 0.7-1 mm. wide, triangular, scattered-serrulate, 

with 2 lateral white stomatal bands, deep green on outer side; 
cones ovoid-oblong, 5-7 cm. long; seeds about 1 cm. long, the 
wing much shorter than the seed——Mountains; Honshu, 
Shikoku, Kyushu; sometimes planted. 

Var. laevis Hara. Topo-wapa-coyd. Bark smooth, not 
flaky — Hokkaido, Honshu (centr. and n. distr.). 

Var. pentaphylla (Mayr) Henry. P. pentaphylla Mayr 
Kira-coyo. Wing of seed a little shorter than to as long as 
the seed Hokkaido, Honshu (centr. and n. distr.). 
Pinus < hakkodensis Makino. HaxxGpa-coy6. 

of P. parviflora * P. pumila——Honshu (n. distr.). 
5. Pinus densiflora Sieb. & Zucc. P. scopifera Miqg— 

Axa-matsu, Me-matsu. ‘Tree with reddish brown variously 
scaly bark; branchlets glabrous; leaves 2 in a fascicle, 8-12 cm. 
long, 0.7-1.2 mm. wide, acute, deep green, semiterete, scabrous 

with minute marginal teeth; staminate aments ellipsoidal, pale 
yellow; cones very short-pedunculate, conic-ovoid, 3-5 cm. 
long, the scales numerous, cuneate, the exposed part flattened 
and transversely rhomboidal, the umbo short-mucronate—— 
Hills and low mountains; Hokkaido (s. distr.), Honshu, Shi- 
koku, Kyushu; very common, variable. Hybridizes with the 
following species——Korea. 

6. Pinus thunbergii Parl. P. massoniana sensu Sieb. & 
Zucc., non Lamb.——Kuro-matsu, O-matsu. Tree with 
dark gray, scaly fissured bark; young branches glabrous; leaves 
2 in a fascicle, straight, rigid, dark green, subterete, sharp- 
pointed, 7-15 cm. long, 1.5-2 mm. wide; cones short-peduncu- 
late, conic-ovoid, 4-6 cm. long, the scales cuneate, the exposed 
part flattish, with a small depressed mucro at the center-—— 
Seaside and lowlands; Honshu, Shikoku, Kyushu; common. 

——-s. Korea. 

Suct Ka 

Hybrid 

Taxodium Family 

Trees with scaly or acicular leaves; staminate inflorescence small, terminal or axillary, the stamens with short filaments, the 

anthers 2- to 9-locular, the ovulate solitary and terminal, with numerous spirally arranged 2- to 9-ovulate scales; mature cones 
woody, with spreading, rounded scales, the bract indistinct; seeds usually with winglike margins——About 8 genera, with about 
15 species in s. Asia, N. America, and Tasmania. 

1A. Leaves dimorphic, needlelike ones consisting of 2 completely connate true leaves arising from the axil of scale leaves, verticillate at apex 
of branchlets, narrowly linear, elongate, furrowed on both surfaces, falling individually; cone scales thick, woody, without a mucro, 

HEAUHPO “SCOOLE Wer cheers oe aes ose yateretoneyo eter aie ove eroetafctalo sa:steysYovaieye. oi aap Wye a ul alae Gialb(e a/alera:mreiee aralare: efetevars aya rey aieruyaraaanntte’ ave 1. Sciadopitys 

1B. Leaves all alike, linear-subulate, spirally arranged, rather short, incurved, decurrent, persistent; cone-scales enlarged above into 

PRCISCHIMINICTON Ate NCOOEIEM 5 #2 ito fo rSCOCEC p16 siletcrate iayctan eval ote 1c\e aye cl exeyerey orcuare Gre ejetetey sve ania sieis ym yayureysieleserovere manparslele 2. Cryptomeria 

1. SCIADOPITYS Sieb. & Zucc. Koya-maxki Zoku 

Evergreen monoecious tree; leaves dimorphic, the scale leaves on the branchlets, the needlelike leaves 2, completely fused, nar- 
rowly linear, arising from the axils of the scale leaves, compressed, thickish, with a deeper furrow especially on under side; 
staminate aments densely agglomerate at tips of branchlets, the 2-locular anthers spirally arranged; ovulate aments solitary at 
apex of branchlets, consisting of numerous spirally arranged 7- to 9-ovulate scales each subtended by a small bract; cones 
narrowly ovoid, the scales broadly cuneate, thick, woody; seeds ovoid with a narrow wing; cotyledons 2——One species in 
Japan. 

1. Sciadopitys verticillata (Thunb.) Sieb. & Zucc. cones 8-12 cm. long, with numerous scales, about 2.5 cm. wide, 
Taxus verticillata Thunb.; Pinus verticillata (Thunb.) Sieb. 
—Koya-makt. Branches glabrous, the scale leaves scat- 
tered on long shoots and crowded at the top, the ordinary 
leaves narrowly linear, 8-12 cm. long, about 3 mm. wide, 
lustrous, deep green, thickish, obtuse and slightly emarginate; 

the exposed part transversely narrow-rhombic with reflexed 
upper margin and rather thick incurved lower margin; seeds 
about 12 mm. long——Mountains; Honshu (Iwashiro and 
centr. distr. westw.), Shikoku, Kyushu; often planted. 
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2. CRYPTOMERIA D. Don Suc1 Zoxu 

Evergreen monoecious tree; leaves spirally arranged in 5 rows, decurrent, linear-subulate, ascending and slightly incurved, 
slightly flattened laterally, anterio-posteriorly keeled, acuminate, stomatal bands on both sides; staminate aments oblong, 
sessile, axillary, aggregated in spikelike clusters on branchlets; stamens numerous, with 4- to 5-locular anthers; ovulate aments 
solitary, terminal; cones globose, woody, the scales 20-30, 2- to 5-seeded, cuneate, thickened distally, the umbo with a central 
spine and a few flattened toothlike spines on margin; seeds narrowly winged; cotyledons 2 or 3——One species in Japan and 
China. 

1. Cryptomeria japonica (L. f.) D. Don. Cupressus 
japonica L. £.; Taxodium japonicum (L. f.) Brongn.mSuct. 
Glabrous tree with reddish brown shredding bark; leaves deep 
green, 3-20 mm. long, acuminate, broadened at base and de- 

current; cones 15-25 mm. across; seeds 5-6 mm. long—— 

Mountains and hills; Honshu, Shikoku, Kyushu; rarely spon- 
taneous; extensively planted in timber plantations, parks and 
gardens; several cultivars are grown.—LChina (variety). 

Fam. 31. CUPRESSACEAE 

Evergreen branched shrubs and trees; leaves decussate or verticillate in 3’s, scaly or sometimes subulate; stamens and cones 
axillary or terminal on branchlets, the scales of both sexes opposite or verticillate in 3’s; staminate aments with 3- to 5-locular 
anthers; ovulate aments with 1 to many-ovulate scales; cones woody and dehiscent or berrylike and indehiscent; seeds some- 
times wing-margined; cotyledons 2, rarely 5 or 6 ——About 15 genera and 150 species of wide distribution. 

HinoxiKa — Cypress Family 

1A. Leaves opposite; cones woody and dehiscent. 

2A. Cones ovoid to narrowly so, the scales flattened and imbricate. 

3A. Branchlets less than 5 mm. wide, deep green, sometimes white-spotted on lower side; cone-scales 4—6 pairs, the two fertile pairs 
each! with: Iupainfok seed st) aise) vassiavainey vhavavei hates is iete terete os Manatee le tece » Bubicanace aoe a ereyetere feel eS ier HATE SRR te te eer 1. Thuja 

3B. Branchlets 5-6 mm. wide, conspicuously white-spotted on lower side; cone-scales 3 or 4 pairs, 3- to 5-seeded. ...... 2. Thujopsis 
2B Cones eloboses. the scales spel tates jr vavsiaysrevars says aheveyaporscateleushai eats iaie evenepesele dn acaba eraets ele eect lis eleue Sete sisters ee epee 3. Chamaecyparis 

1B. Leaves opposite or ternate; cones berrylike, indehiscent, 1-12 seeded, composed of 2-6 fleshy connate scales. ........... 4. Juniperus 

1. THUJA L.  Kurose Zoxu 

Evergreen monoecious trees; branchlets horizontally or vertically flattened; leaves scalelike, opposite and decussate, the lateral 
almost covering the facial ones; staminate aments ovate, with 6-12 decussately arranged stamens; cones ovoid or oblong, the 

4-6 pairs of scales ridged or mucronate at apex, only 2 (3) pairs fertile, each 2-(3—) seeded; seeds sometimes broadly winged; 
cotyledons 2———About 6 species in e. Asia and N. America. 

1A. Branches and branchlets horizontally flattened; cone-scales thin and woody; seeds winged. ......................-. 1. T. standishit 

1B. Branches and branchlets vertically flattened; cone-scales thick, rather fleshy while young; seeds wingless. ............ 2. T. orientalis 

1. Thuja standishii (Gord.) Carr. T. japonica Maxim.; 
T. gigantea var. japonica Fr. & Sav.; Thujopsis standishi 
Gord.—Kurosez, Nezu-ko. Glabrous evergreen tree; branch- 
lets horizontally flattened, thickish, 1.5-2.5 mm. wide; leaves 
deep green, scalelike, deltoid, obtuse, eglandular; cones obo- 
void, 8-10 mm. long, the scales 6-8, broadly elliptic to cuneate; 
seeds 3 on each scale, oblanceolate, 5-6 mm. long, the oblong 
wing 6-7 mm. long, 2-2.5 mm. wide-——Mountains; Honshu, 
Shikoku; rarely cultivated. 

2. THUJOPSIS Sieb. & Zucc. 

2. Thuja orientalis L. Biota orientalis (L.) Endl— 
Ko-no-recasHiwa. Evergreen shrub to small tree often 
branched nearly to base; branchlets slender, vertically flat- 
tened, 1.5-2 mm. wide; leaves deep green, deltoid-ovate, small, 
with a sessile gland on back, subacute on the branches, acute 
on main axis; cones ovoid, 15-25 mm. long, the scales fleshy, 
ovate, obtuse, with a recurved mucro on back below apex; 

seeds 2 on each scale, ellipsoidal, wingless ——Frequently culti- 
vated in Japan.m—Korea and China. 

Asunaro Zoku 

Evergreen monoecious tree; branches horizontally flattened; leaves opposite and decussate, scalelike, small; staminate aments 

cylindric, with 6-10 pairs of stamens; ovulate cones woody, globose-ovoid, the scales 6-8, imbricate, usually mucronate below 
apex, with 3-5 seeds on each scale; seeds winged; cotyledons 2——One species in Japan. 

1. Thujopsis dolabrata (L. f.) Sieb. & Zucc. Thuja 
dolobrata L. £.; Platycladus dolabrata (L. f.) Spach; Thujopsis 
dolabrata var. australis Henry——Asunaro. Tree with pendu- 
lous lateral branches, the branchlets 4-6 mm. wide; leaves 
lustrous, deep green above, with a conspicuous white area 
beneath, the lateral ones obtuse, ascending, flat and semiovate, 
4-6 mm. long, the median appressed, broadly obovate; cones 
1-1.6 cm. long, dehiscent, the scales 6-10 mm. long, broadly 
cuneate, with a deltoid, obtuse, spreading mucro below the 
apex; seeds elliptic, 4-5 mm. long, 3-3.5 mm. wide, with a 

thickish wing——Mountains; Honshu (centr. distr. northw.), 
Shikoku, Kyushu; often planted. 

Var. hondae Makino. T. hondae (Makino) Henry—— 
HiInokr-asunaro. Branchlets more dense; cones larger and 
globose; scales without a prominent mucro—Hokkaido, 
Honshu (n. distr.). 

Cv. Nana. Thujopsis dolabrata var. nana Carr.; T. laete- 
virens Lindl.; T. dolabrata var. laetevirens Lindl. Mast. 
HIME-ASUNARO. With slender branches and smaller leaves. 
A dwarf cultivar of gardens. 
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Hinoxi Zoku 8. CHAMAECYPARIS Spach 

Evergreen monoecious trees; branchlets horizontally flattened (except in seedlings and in certain cultivars); leaves at 
maturity opposite, scaly (short subulate in juvenile condition), ovate or rhomboid, entire; staminate aments small, ovoid to 
oblong with numerous decussate stamens, the anthers 2- to 4-locular; ovulate cones globose, the scales 6-12, peltate, mucronate; 

seeds with thin broad wings; cotyledons 2——Six or seven species in N. America, Japan, and Formosa. 

1A. Leaves rather obtuse, glandless; cones 10-12 mm. wide, the scales 1- to 5-seeded. ....... 0.0 e cece erect een eee eeeee 1. C. obtusa 

1B. Leaves acuminate, with an obscure gland on outside; cones about 7 mm. wide, the scales 1- to 2-seeded. .............. 2. C. pistfera 

1. Chamaecyparis obtusa (Sieb. & Zucc.) Endl. Reti- 
nospora obtusa Sieb. & Zucc.; Cupressus obtusa (Sieb. & Zucc.) 
K. Koch; Thuja obtusa (Sieb. & Zucc.) Mast.; Chamaecyparis 
breviramea Maxim.; C. pendula Maxim.——Hrnox1. _ Ever- 
green tree; branchlets slender, about 2 mm. wide, horizontally 
flattened; leaves scaly, appressed at maturity, obtuse, deep 
green above with a white spot beneath; cones globose, 10-12 
mm. across, 8- to 10-scaled, each scale with a small mucro on 
the depressed back; seeds about 3 mm. long, narrowly winged. 
—Mountains; Honshu (Iwaki and Kanto Distr. westw.), 
Shikoku, Kyushu; much planted for timber and grown ex- 
tensively as an ornamental. 

2. Chamaecyparis pisifera (Sieb. & Zucc.) Endl. Reti- 
nospora pisifera Sieb. & Zucc.; Thuja pisifera (Sieb. & Zucc.) 
Mast——Sawara. _ Tree, closely related to the preceding; 
branchlets slender, flattened horizontally; leaves ascending, 

4, JUNIPERUS L. 

acuminate, deep green, with an obscure gland above, pale 
green and with a small white spot beneath, the lateral leaves 
broadly lanceolate, compressed laterally, the facial ones ovate- 
deltoid; cones globose, 6-7 mm. wide, 10- or 12-scaled, the 

scales with a triangular mucro on the depressed center; seeds 
narrowly obovoid to transversely elliptic, about 2 mm. long, 
the wing 4 mm. long——Mountains; Honshu (Iwaki and 
Iwashiro westw. to Kii and Yamato), Kyushu; much planted 
for timber and grown extensively as an ornamental. 

Cy. Squarrosa. C. pisifera var. squarrosa (Sieb, & Zucc.) 
Beissn. & Hochst——Hi-muro. A cultivated plant with 
juvenile foliage, the leaves linear, soft, about 6 mm. long. 

Cy. Plumosa. C. pisifera var. plumosa (Carr.) Beissn.; 
Retinospora plumosa Carr———Suinosu-H1pa. Leaves ob- 
liquely spreading, short-linear, 3-4 mm. long. Intermediate 
between the typical phase and var. squarrosa. 

ByakusHiIn ZoKU 

Evergreen monoecious or usually dioecious shrubs and trees with congested branchlets; leaves opposite or ternate, scalelike 
or short acicular, sometimes both occurring together; staminate aments obovoid or oblong, with numerous opposite or ternate 
anthers; ovulate aments of 3-8 coalescent scales, each with 1 or 2 ovules; cones globose, berrylike, 1-12 seeded, the scales 

connate and more or less fleshy; cotyledons 2 or 4-5 About 50 species widely distributed in the N. Hemisphere, extending 
southward to the mountains of the Tropics. 

1A. Leaves all acicular and ternate, spreading, articulate at base; winter buds distinct; flowers axillary. 

2A. Leaves incurved, concave above, lunate in cross section; alpine regions. .......------eceeeeee cree eee creceecs 1. J. communis 

2B. Leaves straight or only slightly curved, sulcate above; seashores or in mountains. 
3A. Low procumbent shrub; cones 8-12 mm. across; leaves 8-15 mm. long. .........2 0. eee cece cent cece ee eeeees 2. J. conferta 
3B. Upright shrub or tree; cones 6—9 mm. across; leaves 12-25 mm. long. .......-...-cescccccceccccccercercsuescs 3. J. rigida 

1B. Leaves all or partly scalelike or rarely all acicular, decurrent, not articulate at base; winter buds indistinct; flowers terminal. 

1. Juniperus communis L. var. montana Ait. J. sibirica 
Burgsd.; ]. communis var. saxatilis Pall. ex Willd., nom. 

imperf.; J. communis var. sibirica (Burgsd.) Rydb.; J. rebunen- 
sis Kudo & Susaki; J. communis var. nana Loud.—Risuir1- 
BYAKUSHIN. Procumbent shrub; branchlets yellowish-brown, 
glabrous; leaves crowded, spreading, short, acicular, linear- 
oblong, curved, short-pointed, lustrous, deep green, deeply 

concave with a white band above; cones globose, 7-9 mm. 

across, bluish-black, slightly glaucous———Alpine zone; Hok- 
kaido; rare. Sakhalin, Kuriles, Kamchatka, N. America to 
Siberia and Europe. 

Var. nipponica (Maxim.) Wils. J. nipponica Maxim.,; J. 
sibirica var. nipponica (Maxim.) Kusaka—Muryama-Nezu. 
Similar to the preceding variety, but the leaves less strongly 
curved, 1-1.2 mm. wide, deeply sulcate above, keeled below; 

cones globose, rounded at apex—Alpine slopes; Hokkaido, 
Honshu (n. distr.). 

Var. hondoensis Satake. ]. communis var. nipponica sensu 
auct. Japon., pro parte, non Wils—lHonpo-MIyAMaA-NEZU. 
Very close to variety nipponica but differs in the broader 
leaves, 1.7-2 mm. wide, and flatter leaves with a broad, 0.7-0.9 
mm. shallowly depressed white band above; cones globose 

4. ]. chinensis 

with a rather flat apex——Alpine slopes; Honshu (centr. 
distr.). 

2. Juniperus conferta Parl. /. itoralis Maxim.; J. rigida 
var. conferta (Parl.) Patschke——Hatnezu. Procumbent 
dioecious shrubs; leaves short, acicular, 8-15 mm. long, 1-2 
mm. across, usually with a short point, straight or slightly in- 
curved, rigid, with a white groove above; cones globose, 8-12 
mm. across, purplish black and slightly glaucous-———Sandy 
seashores; Hokkaido, Honshu, Kyushu- Sakhalin. 

3. Juniperus rigida Sieb. & Zucc. J]. utilis Koidz—— 
Nezu, Muro, Nezumrsasut. Upright shrub or small tree; 
branchlets slender, pendulous, triangular; leaves spreading, 
acicular, 12-25 mm. long, about 1 mm. wide, straight, slender, 
gradually narrowed into a short spine, with a white deep fur- 
row above; cones globose, 6-9 mm. in diameter, purplish black, 
slightly glaucous when young——Hills and mountains; Hon- 
shu (Kanto Distr. westw.), Shikoku, Kyushu——Korea and 
n. China. 

4, Juniperus chinensis L. /. cernua Roxb.; J. thunbergii 
Hook. & Arn.; Sabina chinensis (L.) Ant: Inuki, IsuKi- 
BYAKUSHIN, KAMAKURA-BYAKUSHIN. Much-branched dioe- 
cious shrub to small tree; leaves dimorphic, the scalelike leaves 
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deep green, opposite, rhombic-ovate, obtuse, closely appressed, 
about 1.5 mm. long, decussate, the branchlets appearing 
4-angled, with an obscure gland at back, the acicular leaves 
ternate, decussate, obliquely spreading or ascending, 5-10 mm. 
long, gradually narrowed above into a short point, with 2 
stomatal bands above; cones subglobose, 6-8 mm. in diameter, 
brownish, slightly glaucous; seeds 2 or 3——Near seashores; 
Honshu, Shikoku, Kyushu-———China and Mongolia. Much 
cultivated and very variable. 

Cy. Parsonsii. J. chinensis var. parsonsii Hornibr- Par- 

SONSU-BYAKUSHIN. | Shrubby creeping habit, the branchlets 
elongate, scaly-leavedCultivated. 

Cv. Globosa. ]. chinensis var. globosa Hornibr.—Tama- 
BYAKUSHIN.  Shrubby globose habit, branching from near 
the base, the leaves mostly scalelike——Cultivated. 

Class 2. 

Subclass 1. MoNnocoTyYLEDONEAE 

Fam. 32. TYPHACEAE 

CUPRESSACEAE; TYPHACEAE; SPARGANIACEAE 

Var. sargentii Henry. J. sargentii (Henry) Takeda ex 
Nakai; ]. chinensis var. tsukushiensis (Masam.) Masam.; ]. 
tsukushiensis Masam.; Sabina sargenti (Henry) Miyabe & 
Tatew.—MIyYAMa-BYAKUSHIN. | Shrub with short creeping 
flexuose stems and ascending or suberect branches; leaves 
scalelike, dark bluish green, often acicular in young plants. 
—Rocky cliffs in mountains and along seashores; Hok- 
kaido, Honshu, Shikoku, Kyushu.—s. Kuriles, and Sakhalin. 

Var. procumbens (Sieb.) Endl. J. procumbens Sieb.; J. 
recurva var. squamata Mast., non Parl.; Sabina pacifica Nakai 

HarsyakusHIN, Sonare. Low shrub with creeping, 
much elongate stems; leaves usually acicular, rarely partly 
scalelike, the acicular ones 6-8 mm. long, rigid, sharp pointed, 
with 2 white stomatal bands above; cones globose, 8-9 mm. 

—Seashores; Kyushu; often cultivated as a ground cover. 

ANGIOSPERMAE 

Monocotyledons 

Gama Ka _ Cattail Family 

Glabrous monoecious perennials, mostly marsh herbs with thick, elongate, creeping rhizomes; leaves radical, distichous, 
elongate, linear; flowers minute, very numerous, the pistillate forming a subterminal dense cylindrical spike, the staminate 
borne above on a prolongation of the stalk, the bracts absent or early caducous; flowers without a true perianth, surrounded 
by numerous long hairs at base, the filaments filiform; ovary l-locular, l-ovuled; style short or elongate, the stigma linear- 
ligulate; fruit small, nutlike, usually long-stalked, with a tuft of hairs, the seeds antropous, with a straight embryo and abundant 
mealy endosperm.—One genus with about 10 species widely distributed in wet places of the temperate and tropical regions of 

the world. 

1. TYPHA L. 

Characters of the family. 

Gama Zoku 

1A. Pistillate part of spike closely contiguous to the staminate part; pistillate fowers without bracteoles among the bristles. 
2A. Leaves 1-2 cm. wide; pistillate portion of spike 10-20 cm. long, the staminate portion 7-15 cm. long; pollen-grains in tetrads. 

1. T. latifolia 
2B. Leaves 5-10 mm. wide; pistillate portion of spike 6-10 cm. long, the staminate portion 3-5 cm. long; pollen-grains single. 

2. T. orientalis 

1B. Pistillate portion widely separated from the staminate by a naked axis; pistillate flowers with a bracteole among the bristles; leaves 
5-10 mm. wide; pollen-grains single. ...............--2.- 

1. Typha latifolia L. Gama. Rhizomes long-creep- 
ing; stems stout, solid, 1-2 m. long; leaves glaucous, flat, 
smooth, 0.5-1.3 m. long, 1-2 cm. wide, narrowed into an 
obtuse apex, thickish and rather soft, the sheaths without 
ligules, their margins overlapping, not closed, rounded and 
scarious on both sides at mouth; spike terminal, erect, the 
bracts leafy and caducous; staminate portion of the spike 
shorter than the pistillate portion, the anthers linear, 2-3 mm. 
long, with a globose appendage at apex, the pistillate portion 
contiguous on the staminate, 10-20 cm. long; fruit lanceolate 

on a long bristly stipe; style elongate——July—Aug. Ponds 
and riversides in lowlands; Hokkaido, Honshu, Shikoku, Ky- 
ushu.— Widely distributed in the temperate regions of the N. 
Hemisphere. 

2. Typha orientalis Pres]. T. japonica Miq.; T. latifolia 

Fam. 33. SPARGANIACEAE 

aisvosurelertistaus ekensxeaneievakam wens iedeaetekersicdtore teretneh roy stere kere 3. T. angustata 

var. orientalis (Presl) Rohrb.; T. shuttleworthii subsp. ori- 
entalis (Pres) Graebn.; T. latifolia var. japonica (Miq.) Haller 
f. Ko-GAMA. Similar to but smaller than the preceding; 

stems 1-1.5 m. long; leaves 0.5-1 cm. wide; staminate portion 
of spikes 3-5 cm. long, about half as long as the pistillate por- 
tion.——July—Aug. Ponds and riversides in lowlands; Honshu, 
Shikoku, Kyushu=—Ussuri, China, and Philippines. 

3. Typha angustata Bory & Chaub. Hime-cama. Sim- 
ilar to the preceding in habit; leaves 5-10 mm. wide, gradually 
narrowed to tip; staminate portion of spikes 10-30 cm. long, 
the pistillate 6-20 cm. long, the naked axis between them 2-6 
cm. long — June-July. Shallow ponds and riversides in low- 
lands; Hokkaido, Honshu, Kyushu=——Warmer parts of 
Eurasia and the Mediterranean region. 

MixurtKa — Bur-reed Family 

Glabrous monoecious herbs; stem simple, leafy at base; leaves alternate, distichous, linear, erect or floating, entire, soft and 
somewhat spongy, sheathed below; inflorescence globose, sessile, the heads arranged in spikes or panicles, the lower heads 
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pistillate and bracteate; flowers sessile, unisexual, the perianth-segments 3-6, membranous, cuneate; stamens 3 or more, the 
filaments filiform; ovary solitary, sessile, 1- to 2-locular, the ovules solitary in each locule, basal or pendulous, anatropous; style 
simple or forked; fruit nutlike, indehiscent, obovoid or wedge-shaped, with a spongy exocarp; embryo cylindric, the endosperm 

mealy—A single cosmopolitan genus, with about 20 species. 

1. SPARGANIUM L. Mixuri Zoku 

Perennial swamp or marsh herbs with the characters of the family. 

1A. Stigma filiform, 3-4 mm. long; inflorescence a panicle; stout plants with leaves 7-12 mm. wide. .........-.-.-.- 1. S. stoloniferum 

1B. Stigma linear to narrowly ovate, 2 mm. long or less; inflorescence a spike (if the plant bearing spikes branches below, then the leaves 

not more than 5 mm. wide). 
2A. Styles distinct. 

3A. Lower head supra-axillary; spikes always simple. 
4A. Staminate heads usually 1-2, contiguous with the congested pistillate heads, .........--2.+eeeeeeeeeeeee 2. S. glomeratum 

4B. Staminate heads 2-9, remote, the pistillate heads not congested. 

5A. Leaves slender, 1-4 mm. wide, keeled not at all or only near base, usually floating, the stems often floating. 
3. S. angustifolium 

5B. Leaves 4-10 mm. wide, with a keel at back; stems and majority of leaves aerial. 

6A. Styles with the stigma 3-4 mm. long; fruit fusiform. ............ eee cece eee eee e teen eeeeeees 4. S. simplex 
6B. Styles with the stigma about 2 mm. long, fruit rhombic-ovoid. .........6 60s ssc cece eee cece eee eee enes 5. S. fallax 

3B. Heads all axillary; spikes sometimes branched. 
7A. Fruit obovoid or broadly ovoid, subsessile; leaves 2-5 mm. wide; spikes often branched; pistillate heads sessile. 

8A. Leaves all floating, without a keel, 2-2.5 mm. wide, spikes usually branched. ..........++ee+eeeseeeee 6. S. gramineum 
8B. Leaves at least partly aerial, keeled beneath, 3-5 mm. wide; spikes sometimes partly branched. .......... 7. S. stenophyllum 

7B. Fruit oblong-fusiform, slightly narrowed at the middle, stipe 1.5-2 mm. long; leaves 4-10 mm. wide, slightly keeled beneath; 
spikes simple; lowest head usually short-peduncled. ..........cceecceeeeee eee eeeeeeeeeettnseeeeees 8. S. japonicum 

2B. Style very short; slender herb in alpine ponds; leaves slender, floating; lower pistillate heads supra-axillary, the staminate usually 
callldinie adcansesdeacopatgoncou condo op deo 0snd oD ODDDOOOhUSHOomUSAbHNarcooeNaSOHDddoD, ObodaUDD 9. S. hyperboreum 

1. Sparganium stoloniferum Hamilt. S. longifolium long—Shallow ponds in high mountains; Honshu (centr. 
sensu auct. Japon., non Turcz.; S. ramosum sensu auct. Japon., 

non Huds.; S. ramosum subsp. stoloniferum (Hamilt.) 
Graebn.; S. coreanum Léy.; S. macrocarpum Makino; S. 

stoloniferum var. macrocarpum (Makino) Hara and var. 
coreanum (Lév.) Hara——Mixuri, O-mixurt, Kapo-Hart- 
Mikuri. Soft spongy greenish herb with slender rhizomes; 
stems erect, 0.7-1 m. long, rather stout; leaves flattened, keeled 
on back, linear, elongate, 7-12 mm. wide, slightly narrowed 
upward to an obtuse apex; panicle 30-50 cm. long, the bracts 
leafy, the lower ones sometimes exceeding the panicle, the 
branches few, each with 1-3 pistillate heads in lower part and 
several staminate heads loosely disposed above; pistillate 
flowers sessile; style elongate, the stigma filiform; fruit 
rounded-obovoid, angular, 6-10 mm. long, 4-8 mm. in diame- 
ter, sessile—June-Aug. Shallow water in lowlands; Hok- 

kaido, Honshu, Shikoku, Kyushu—Korea, China to Turkes- 

tan, and Afghanistan. 
2. Sparganium glomeratum Laest. S. glehnit Meinsh. 

—Tamamixuri. Soft greenish herb 30-60 cm. high; 
stems usually erect, shorter than the leaves; leaves sometimes 
floating, the aerial ones compressed, 5-12 mm. wide, slightly 
keeled beneath; spikes 10-20 cm. long, simple, with leafy 
bracts much longer than the spike; pistillate heads approxi- 
mate, the lower ones often on short supra-axillary peduncles; 

staminate heads 1 or 2, adjacent to the pistillate, inconspicuous; 
fruit numerous, on pedicels about 1.5 mm. long, narrowly ob- 
long-fusiform, about 4 mm. long, 1.5 mm. wide, scarcely 
angled; style inclusive of stigma about 1.5 mm. long—July- 
Aug. Shallow ponds and Jake margins; Hokkaido, Honshu 
(mountains of centr. distr. northw.)—Eurasia and nw. 
America. 

Var. angustifolium Graebn. Hosopa-raMa-mikurr. Plant 
much more slender; leaves 2-4 mm. wide; fruit about 3 mm. 

distr. northw.).——Eurasia. 
3. Sparganium angustifolium Michx. S. affine 

Schnizl.; S. diversifolium sensu Miyabe & Kudo, pro parte, non 
Graebn.—Hososa-ukit-mikuri. _ Stems elongate, floating or 
aerial, 30-50 cm. long, the floating leaves mostly narrow, 
about 4 mm. wide, compressed, keeled beneath; spikes simple; 
pistillate heads 2-4, 7-10 mm. in diameter, the lower 1 or 2 
with a supra-axillary peduncle; staminate heads commonly 
approximate; fruit short-pedicelled, about 4 mm. long, fusi- 
form; stigma linear, about 1 mm. long——Reported from 
Hokkaido (Mount Yubari)-———Kamchatka, Europe, and N. 
America. 

4, Sparganium simplex Huds. S. affine sensu Miyabe & 
Miyake, non Schnizl——Ezo-mikuri. _—_ Stems usually erect, 
20-60 cm. long; leaves elongate, 3-12 mm. wide, erect, keeled 
beneath; spikes with 2-5(-6) pistillate, and 3-8 staminate 
heads, the lowest head pedunclate; fruit 4-5 mm. long, 2-2.5 
mm. in diameter, gradually narrowed to a beak; stigma linear, 
1.5-2 mm. long——Reported from Hokkaido—Eurasia and 
N. America. 

5. Sparganium fallax Graebn. S. yamatense Makino. 
— YAMATO-MIKURI. Stems erect, 40-80 cm. long; leaves 

erect, longer than the stem, 4-8 mm. wide, keeled beneath; 

spikes erect, the lower bracts about as long as the spike, the 
pistillate heads 4-6, relatively wide apart, usually sessile, 2-2.5 
cm. in diameter in fruit, the staminate 4-7, interrupted; fruit 
rhombic-ovoid or fusiform, 6-7 mm. long, about 2 mm. wide, 
the pedicels 2-3 mm. long——Aug. Shallow ponds in low- 
lands; Honshu (Kanto Distr. and westw.), Kyushu———Burma 
and India. 

6. Sparganium gramineum Georgi. S. friesti Beurl. 
—Ukxermikurr. Submerged stems slender, soft, 30-40 cm. 
long; leaves floating, flat, flaccid, 40-50 cm. long, 2-2.5 mm. 
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wide, not keeled, with a slightly dilated sheath at base; spikes 
aerial, 10-15 cm. long, with 1 or 2 branches; staminate heads 
few, contiguous; pistillate heads 1-3 on each branch, globose, 
7-8 mm. across in fruit, the lower ones peduncled and pro- 
vided with a leafy bract; flowers with linear-spathulate perianth 
segments about 1.5 mm. long; fruit broadly ovoid, conical, 
subsessile, not angled, about 3 mm. long, 2 mm. in diameter; 

stigma ovate-peltate——July-Aug. Ponds in high mountains; 
rare. Hondo (Echigo)——Europe, Siberia, and Kamchatka. 

7. Sparganium stenophyllum Maxim. S. nipponicum 
Makino——Hime-mixuri. _ Stems erect, usually rather slen- 
der, 40-70 cm. long; leaves keeled beneath, suberect, usually 
somewhat longer than the stem, 3-5 mm. wide; spikes simple 
or with a single branch at base, the bracts nearly as long as 
the spike; pistillate heads 2 or 3(-4), sessile, axillary, distant 
in fruit, about 1.5 cm. in diameter, the staminate few, distant; 
fruit obovoid, subsessile, about 4 mm. long, abruptly narrowed 
to the style—June-Sept. Shallow water in lowlands; Hok- 
kaido, Honshu, Kyushu —n. China and Ussuri. 

8. Sparganium japonicum Rothert. Nacar-mrKkurt. 
Stems erect, 40-70 cm. long; leaves flat, keeled beneath, sub- 

Fam. 34. POTAMOGETONACEAE 

SPARGANIACEAE; POTAMOGETONACEAE 

erect, as long as or slightly longer than the spikes, 4-10 mm. 
wide; spikes simple, more or less distant, the bracts usually 
longer than the spike; pistillate heads 3 or 4, 1.5-2 cm. in 

diameter in fruit, the lower 1 or 2 heads usually peduncled, 
the staminate 5-10; fruit oblong-fusiform, about 5 mm. long, 
1.5-2 mm. across, not angled, with a slight constriction in the 
middle, narrowed toward both ends, the pedicels about 2 mm. 
long; style including the linear stigma, about 2 mm. long-—— 
July-Aug. Shallow water in lowlands; Honshu, Kyushu-— 
Korea. 

9. Sparganium hyperboreum Laest. S. natans var. 
submuticum Hartm.; S. submuticum (Hartm.) Neumann; S. 
minimum sensu auct. Japon., non Fries——CHIsHIMA-MIKURI, 

TAKANE-MIkuRI. Stems elongate, submersed; leaves slender, 
compressed, not keeled, 2-4 mm. wide, obtuse; spikes simple, 

commonly 2-3 cm. long, the bracts longer than the spikes; 
pistillate heads 2 or 3, 6-8 mm. in diameter in fruit, the lowest 
one usually with a supra-axillary peduncle, the staminate heads 
1 or 2, close together and closely adjacent to the pistillate 
heads; fruit ovoid, with a narrowly ovate stigma—Ponds; 
Hokkaido (Mount Taisetsu ).——Subarctic regions. 

Hiru-musuiro Ka — Pondweed Family 

Aquatic herbs growing in fresh or rarely in saline water, mostly submerged but also with floating leaves; leaves sessile or 
petioled, filiform or flattened, usually entire; flowers perfect or monoecious, without a perianth; inflorescence spicate or 
fasciculate, axillary, sometimes enveloped by a scarious sheath; stamens 1-4, the anthers extrorse, 1- to 2-locular, the connective 
sometimes (Potamogeton) bearing sepallike appendages; pistil of 1-4 separate l-ovulate carpels each developing into a nutlet 
or drupelike fruit; endosperm absent——About 4 genera with more than 100 species, of wide distribution. 

1A. Flowers perfect; stamens 2 or 4. 
2A. Stamens 4; fruit sessile; peduncles straight or slightly curved; connective with a sepallike appendage. ........... 1. Potamogeton 

2B. Stamens 2; fruit long-pedicelled; peduncles spirally curved after flowering; connective without a perianthlike appendage. .. 2. Ruppia 
DB -Flowerstimonoecious; stamens Gite «a. cece ois.o eis-vevere ee tre nia wlelolersteiace he velnce Ge lo lete wise Mie ereere aioe era eee eae 3. Zannichellia 

1. POTAMOGETON L. Hirvu-musuiro Zoku 

Aquatic herbs, attached to the bottom by roots and rhizomes; stems elongate, sometimes branched; leaves often dimorphic, 
alternate, those of the inflorescence sometimes approximate, the submerged leaves usually linear, the floating lanceolate to elliptic, 
the stipules membranous, free or adnate to the basal portion of the blade or to the petiole, sometimes connate to form a 
tubular sheath; peduncles axillary; flowers small, in axillary spikes, perianth wanting; stamens 4, the anthers sessile, the con- 
nective dilated at tip into a perianthlike appendage, the anther-locules distinct or connate; ovary of (1—) 4 distinct, sessile, 
1-locular and l-ovuled carpels; stigma simple; nutlets 1-4, 1-seeded, the seeds filling the nutlet, the embryo curved ——About 
100 species, in temperate regions of the world. 

1A. Plants with floating leaves. 
2A. Floating leaves 5-12 cm. long, 2.5—5 cm. wide. 

SIA; yj Submersed| leaves semiterete; slenderly, linear: 2). rc? esscsveys*s 6 sitaetteree tale ace baret ores oie elovelle ree rete aiereioietone eee eee eee 1. P. natans 

3B. Submersed leaves with lanceolate blades. 

4S Submersed leaves ipetiolates vs.sus rare ctuvepalereie tore o.sa eves cseve he aH Reon aE LI GVEA ESTOS Uo cel eee eae 3. P. distinctus 
4B. Submersed leaves sessile, the floating leaves sometimes not developed. 

5A. Petioles of the floating leaves with margin undulate near top. ..........- esse cence eee cece ect c eect eeseees 2. P. fryert 
5B. Petioles of the floating leaves without undulate margin. 

6A. Floating leaves narrowly ovate to broadly-lanceolate; stems branched; winter buds with several nodes; peduncles thick- 
enediabove;ssubmersedsleaves/5— 5) chs long aeres eee iciecieieieeiniiiere 4. P. heterophyllus 

6B. Floating leaves spathulate; stems usually not branched; winter buds with 1 node; peduncles hardly thickened above; 

submersed leaves) 8—2 O)crn. NOM gj covay.perdus iopcis cvexeyonc scoleter ster sheterereborete ouevaiers oho alors a oversial sete te lee neha 5. P. alpinus 
2B. Floating leaves 1.5—3.5 cm. long, 5-12 mm. wide; submersed leaves all linear. 

7A. Nutlets entire or obtusely dentate on the dorsal margin; style short. .......... 22sec sent eee eee cece eeecees 6. P. octandrus 
7B. Nutlets conspicuously cristate on the dorsal margin; style long and slender. ............-02seeeeeceeseseeenes 7. P. cristatus 

1B. Plants without floating leaves; leaves all submersed. 

8A. Leaves not adnate to the stipules at base. 

9A. Leaves 7-30 mm. wide, lanceolate or narrowly so. 

10A. Leaves sessile or nearly so, obtuse or acute, not mucronate. 

LWT Ane Weaves: perfoliaten nya tec Aete coins toeterstavecauesosah vet ele teceiessvaratelave ten okehaute tauetatat eis ret Ora avert avoheretevayeps rerere Rear ree 8. P. perfoliatus 
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11B. Leaves narrowed at base, not perfoliate. 
12A. Leaves flattened at apex. 

13A. Stems branched; winter buds with several nodes; submersed leaves 4-8 cm. long. ...........04 4. P. heterophyllus 
13B. Stems usually not branched; winter buds with 1 node; submersed leaves 8-20 cm. long. ............-+ 5. P. alpinus 

P2Bewleaves CucUllate ata Dex: vclelec/s(</se «1s \e\-is1s/= nictereisiele Bae abot one to ABR DORC Roe OME ocr meno om 9. P. praclongus 

10B. Leaves more or less petiolate, abruptly acuminate or taper-pointed. 
I4A. Petioles 3-12’) mm. long. -..-. 2.2 eee ee 
Gis} PNG) OS Is) eas Gays meno eucupuoueosuEoNeed 

9B. Leaves 1-6 mm. wide, linear. 

Biba bara fol akaiyosareiaerape /stars micvopere’e het Core ie eYacetest late coop cetefore 10. P. dentatus 

SODA ASH ao EHD oC OO OEE DInEA Oro oaneaeraas 11. P. malaianus 

15A. Leaves serrulate, 4-6 mm. wide, sometimes clasping at base. ......... cee cece cee teen eee ene e eee nees 12. P. crispus 

15B. Leaves entire, 1-3 mm. wide. 
16A. Margins of the stipules free, overlapping. 

7A. Stems distinctly compressed, thicker than the peduncles. -< ).-). 00. -njoemle oo ome eevee wien ciate oe wielche 13. P. compressus 
17B. Stems only slightly compressed, as thick as the peduncles. 

18A. Leaves 2-3 mm. wide, acuminate; nutlets 3 mm. long; rhizomes slender. ...............-..+-. 14. P. oxyphyllus 
18B. Leaves 1-1.5 mm. wide, acute; nutlets about 1.7 mm. long; rhizomes absent. ..................- 15. P. berchtoldii 

16B. Margins of the stipules united into a tubular sheath. .. 

8B. Leaves adnate to the stipules at base. 

BAC Cuero A canieiearnerikirs opus tiem Di SeRh cata PROICR Tio ORCI ACG 16. P. pusillus 

19A. Leaves 2-3 mm. wide, serrate, with a broad obtuse projection at apex. ........ 2... cece cece eee eee eee 17. P. maackianus 
19B. Leaves about 1 mm. wide, entire, acute. ............... 

1. Potamogeton natans L. P. morongit A. Benn— 
O-niru-MusHIRO, ME-HIRU-MUSHIRO. Stems often elongate; 
floating leaves thickish, long-petiolate, ovate-oblong to elliptic, 
5-10 cm. long, 2.5—5 cm. wide, many-nerved, entire, apiculate, 
rounded at base, the submersed leaves semiterete, slenderly 
linear, the stipules 5-8 cm. long, membranous and many- 
nerved; peduncles 5-10 cm. long, as thick as the stem through- 
out, bearing densely flowered spikes 4-6 cm. long; nutlets 
broadly ovate, 3.5-4 mm. long, nearly entire on dorsal ridge. 
—Apr.—Aug. Ponds and shallow rivers; Hokkaido, Hon- 
shu, Shikoku, Kyushu-——Widely distributed in temperate 
regions. 

2. Potamogeton fryeri A. Benn. P. subsessilifolius A. 
Camus; P. torquatus Koidz———Futo-niru-Musuiro. _—Simi- 
lar to the preceding, but the submersed leaves with blades 
linear-lanceolate, elongate, the floating leaves long-petiolate, 
oblanceolate to elliptic, 10-15 cm. long, rounded and decurrent 
at base, the stipules 5-10 cm. long; peduncles 10-15 cm. long, 
thickened above, bearing densely flowered spikes; nutlets 4, 
about 5 mm. long, narrowly winged on dorsal ridge-——Apr.— 
Aug. Ponds; Hokkaido, Honshu, Kyushu=——Korea. 

8. Potamogeton distinctus A. Benn. P. longipetiolatus 
A. Camus; P. alatus Koidz.; P. tepperi auct. Japon., non A. 
Benn.; P. franchetii A. Benn.; P. polygonifolius auct. Japon., 
non Pourr.— Hrrv-musuiro. Stems elongate; floating 
leaves broadly lanceolate to ovate-elliptic, 5-10 cm. long, 
(1.5-)2-4 cm. wide, petioles 6-10 cm. long, the submersed 
leaves lanceolate, long-petiolate, acute at both ends, minutely 
serrulate with projecting marginal cells; stipules 3-4.5 cm. 
long, thinly membranous, soon decaying; peduncles not 
thickened above; spikes 2-5 cm. long; nutlets 3-3.5 mm. long, 

ridged on the dorsal margin, the style short——June-Sept. 
Ponds and paddy fields; Hokkaido, Honshu, Shikoku, Kyushu. 
— Korea and China. 
Potamogeton X malainoides Miki. ArnoKo-niRu-Mu- 

sHiro. Hybrid of P. distinctus * P. malatanus. Submersed 
leaves similar to those of No. 11——Reported from Honshu 
(Kinki Distr.), Shikoku—Formosa. 

4. Potamogeton heterophyllus Schreb. P. gramineus 
var. heterophyllus (Schreb.) Fries; P. heterophyllus var. folio- 
sus Mert. & Koch; P. gramineus auct., non L—Ezo-No-nirv- 
MUSHIRO. Stems elongate and often branched; floating 
leaves entire, long-petiolate, rather abruptly obtuse, rounded 

Mop CAH CARAS oad os Aeouc tacos de Hen ceiecio do 18. P. pectinatus 

at the base, 2.5-10 cm. long, 1-3 cm. wide, the submersed 

leaves sessile, thin, oblanceolate, 4-8 cm. long, 6-10 mm. wide, 
acute, entire; stipules thinly membranous; peduncles thickened 
above; spikes 2-4 cm. long——July-Sept. Ponds; Hokkaido, 
Honshu (centr. mts.)——Temperate regions of the N. Hemis- 
phere. 
Potamogeton nipponicus Makino. Sasa-epi-mo.  Al- 

leged hybrid similar to No. 4; stems not flexuose, very rarely 
with floating leaves and with slightly serrate, submersed leaves, 
the upper ones very short-petiolate——Reported from Honshu 
(Nikko and Hakone). 

5. Potamogeton alpinus Balbis. P. rufescens Schrad. 
——HososBa-HIRU-MUSHIRO. Stems simple or - slightly 
branched; floating leaves spathulate or oblanceolate, sometimes 
not developed, obtuse, gradually narrowed to the base, many- 
nerved, the lower submersed leaves sessile, the upper short- 
petiolate, narrowly lanceolate, narrowed toward the base, 
7-nerved, obtuse to acute; peduncles 5-20 cm. long; spikes 
2.54 cm. long; nutlets obovate, with 3 dorsal ridges; style 
short—Reported from Hokkaido. Cooler regions of the 
N. Hemisphere. 

6. Potamogeton octandrus Poir. P. javanicus Hassk.; 
P. numasakianus A. Benn———Hosopa-MIzUHIKI-Mo. _ Plant 
small, slender, with filiform sometimes branched stems; float- 

ing leaves broad-lanceolate to ovate-oblong, 1.5-2.5 cm. long, 
3-8 mm. wide, acute or abruptly obtuse, rather acute at base, 
7-nerved, entire, the petioles shorter than the blades, sub- 
mersed leaves filiform, 3-6 cm. long, 0.3-1 mm. wide, very 

acute; stipules thinly membranous, 6-10 mm. long, their edges 
overlapping; peduncles 1-2 cm. long, slightly thickened above; 
spikes 1-1.5 cm. long, more or less dense; nutlets sessile, 

broadly obovate, about 2 mm. long, 3-ridged on the back, the 
median ridge acute, with a few obtuse teeth; style rather short. 
—June-Oct. Ponds and paddy fields; Hokkaido, Honshu, 
Shikoku, Kyushu. Korea, China, Ussuri, Formosa, India, 
and Malaysia. 

Var. miduhikimo (Makino) Hara. P. miduhikimo Ma- 
kino; P. asiaticus A. Benn.; ? P. limosellifolius Maxim.; ? P. 

subfuscus A. Benn.; P. vaseyi Miki, non Robins. Mizv- 
HIKI-MO. _— Leaves broadly lanceolate to narrowly ovate-ellip- 
tic; median ridge of the nutlet destitute of teeth; style short. 

June-Oct. Ponds and paddy fields; Honshu, Shikoku, 
Kyushu. 
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7. Potamogeton cristatus Regel & Maack. P. hybridus 
Makino, non Michx.——K oBa-No-HIRU-MUSHIRO. Similar to 

the preceding, differs in the rather short and densely flowered 
spikes; nutlets with a short stipe, conspicuously cristate on the 
back; style slender, 1-1.2 mm. long——June-Sept. Ponds; 

Honshu.—Ussuri, China, Korea, and Formosa. 

Potamogeton kamogawaensis Miki. O-mizuHiKi-Mo. 
Kamocawa-Mo. An alleged hybrid occurring in Honshu, 
Shikoku, and Kyushu, very similar to No. 7 and to No. 6, but 
larger in all respects and becoming slightly darker when dry; 
submersed leaves 1-2 mm. wide; flowers sterile. 

8. Potamogeton perfoliatus L. Hrroa-No-EB1-mo. 
Stems elongate, branched, rather densely leafy; floating leaves 
not developed, the submersed broadly ovate to broadly lanceo- 
late, 2-6 cm. long, 1-2.5 cm. wide, obtuse to acute, deeply 
cordate and perfoliate at base, entire and somewhat undulate, 
3-nerved and with 2 veinlets between the nerves; stipules 

thinly membranous, soon withering or caducuos; peduncles 
slightly thickened above; spikes densely flowered, 1.5-2.5 cm. 
long; nutlets about 3 mm. long, broadly obovate, with an en- 
tire ridge at the back; style short—June-Sept. Ponds and 
shallow rivers; Hokkaido, Honshu, Shikoku, Kyushu— 
Eurasia, North America, Australia, and Argentina. 

Potamogeton X Jeptocephalus Koidz. Hurrowa-No-sENn- 
Nin-Mo. Hybrid of P. maackianus X P. perfoliatus. Leaves 
narrower than in the parents, 3-3.5 cm. long, 7-8 mm. wide, 
rounded to very obtuse, obscurely serrulate, 5- to 7-nerved —— 
Reported from Kyushu. 

9. Potamogeton praelongus Wulfen. Nacasa-EBI-mo. 
Stems branched; leaves all submersed, narrowly lanceolate, 

10-20 cm. long, 1-2.5 cm. wide, narrowed toward the obtuse 

ends, cucullate and recurved at apex, rather many-nerved; 
stipules whitish, obtuse at apex; peduncles elongate, not 
thickened above; spikes 3-5 cm. long; nutlets about 4 mm. 

long, the keel entire ——Hokkaido—Europe, Siberia, and 
N. America. 

10. Potamogeton dentatus Hagstr. P. teganumensis 
Makino; P. lucens var. teganumensis (Makino) Makino—— 
GasHa-Moku. Stems branched; leaves all submersed, broadly 

lanceolate or narrowly oblong, 5-15 cm. long, 15-30 mm. wide, 
mucro at tip 1-4 mm. long, slightly undulate, serrulate toward 
tip, 7- to 13-nerved, obtuse or acute at base, the petioles 3-12 
mm. long; stipules 2.5-5 cm. long, obtuse or rounded at 
apex; peduncles 5-20 cm. long; spikes densely flowered, 3-5 
cm. long; nutlets about 3 mm. long, the keel entire-——July— 
Oct. Ponds; Honshu (Kanto and Kinki Distr.). 

11. Potamogeton malaianus Mig. P. japonicus Fr. & 
Sav.; P. wrightit Morong; P. tretocarpus Maxim.; P. miyake- 
jimensis Honda; ? P. gaudichaudi Cham. & Schltdl! Sasa- 
BA-MO, SAJIBA-Mo. Stems simple or slightly branched; 
leaves all submersed, linear-oblong to lanceolate, 8-12 cm. 
long, 1-2.5 cm. wide, 7- to 13-nerved, obtuse at base, with a 
mucro 2-3 mm. long at apex, obscurely serrulate, conspicu- 
ously undulate on margin, the petioles 1.5-3 cm. long; the 
stipules 2-4 cm. long; spikes rather densely fowered, 3-5 cm. 
long; nutlets about 3 mm. long, 3-ridged on back, the median 
ridge more prominent and entire——June-Oct. Ponds and 
shallow rivers; Hokkaido, Honshu, Shikoku, Kyushu-—— 
Ryukyus, China, Formosa, Malaysia, and India. 

12. Potamogeton crispus L. P. serratus Huds—— 
EBI-Mo. Stems slender and branched; submersed leaves lin- 

ear to broadly so, 4-7 cm. long, 4-6(-8) mm. wide, rounded to 

PoTAMOGETONACEAE 

obtuse at apex, undulate and serrulate, sessile and obtuse or 
subrounded at base and sometimes slightly clasping, 3-nerved; 
stipules thinly membranous, about 10 mm. long; peduncles 
2-5 cm. long; spikes lax and few-flowered, 1-1.5 cm. long; 
nutlets broadly ovate, about 3 mm. long, obscurely toothed on 

the median ridge of back; style elongate, about 2 mm. long. 
—May-July. Ponds and shallow rivers; Hokkaido, Honshu, 
Shikoku, Kyushu=—wW orldwide except South America. 

13. Potamogeton compressus L. P. zosteraefolius K. 
Schum.; P. complanatus Willd.; P. stbiricus auct. Japon., non 
A. Benn.—Ezo-YANaci-Mo. Stems prominently compressed, 
sometimes 2-winged, much branched; submersed leaves lin- 

ear, 4-20 cm. long, 2-4 mm. wide, obtuse and mucronate or 
abruptly acute, laterally attached on the compressed stem, 
entire, 3-nerved and with veinlets between the nerves; stipules 

2-4 cm. long, withering or caducous; peduncles 2-4 cm. long; 
spikes about 15 mm. long; nutlets broadly obovate, 2-3 mm. 
long, keeled—Reported from Hokkaido—Eurasia and N. 
America. 

14. Potamogeton oxyphyllus Mig. Yanaci-mo. Stems 
slender and branched; leaves all submersed, linear, 5-10(-12) 
cm. long, 2-3 mm. wide, acuminate, entire, sessile, with very 
faint nerves on both sides, the stipules about 2 cm. long, obtuse, 
thinly membranous and their margins overlapping; peduncles 
2-4 cm. long; spikes rather densely flowered, 1-1.5 cm. 
long; nutlets broadly elliptic-ovate, about 3.5 mm. long, sub- 
entire; style short——May-Oct. Ponds and shallow rivers; 
Hokkaido, Honshu, Shikoku, Kyushu.—Korea and Man- 
churia. 

Potamogeton X fauriei (A. Benn.) Miki. P. oxyphyllus 
var. faurie: A. Benn.mAINoKko-YANAGI-Mo. An alleged 
hybrid of No. 14 and No. 13. A coarser plant with leaves 17- 
to 19-nerved; spikes loosely flowered and sterile. 

15. Potamogeton berchtoldii Fieber. P. pusillus auct., 
non L.—lIto-mo. _ Stems very slender and scarcely com- 
pressed; leaves all submersed, linear, dark green, 3-5 cm. long, 
1-1.5 mm. wide, acute to subobtuse, 1- to 3-nerved or some- 
times nerveless, with a somewhat reflexed gland on each side 
at base; stipules about 10 mm. long, margins overlapping; 
peduncles 2-4 cm. long; spikes rather few-flowered; nutlets 
broadly elliptic-ovate, about 1.5 mm. long, with 3 low ridges 
on back——May-—Aug. Ponds and shallow rivers; Hokkaido, 
Honshu, Shikoku, Kyushu=——Widely distributed in the N. 
Hemisphere. 

16. Potamogeton pusillus L. P. panormitanus Biv— 
TsutTsu-ITo-mMo. Very similar to the preceding; leaves vivid 
green; stipules tubular with an obliquely truncate mouth—— 
Reported from Honshu, Shikoku-——Widely distributed in the 

N. Hemisphere, inclusive of the West Indies and Azores. 

17. Potamogeton maackianus A. Benn. P. serrulatus 
Regel & Maack, non Schrad. nec Opiz; P. robbinsu var. ja- 
ponicus A. Benn.; P. tenutfolius A. Camus——SENNIN-Mo. 
Stems slender and much branched; leaves all submersed, lin- 
ear, 2-6 cm. long, 2-3 mm. wide, finely serrulate, 3-nerved 
and faintly nervulate, becoming broadly obtuse to rounded at 
apex, briefly adnate to the stipules at base; stipules about 10 
mm. long, membranous; peduncles 1-3 cm. long; spikes few- 
flowered; nutlets broadly ovate-elliptic, about 3 mm. long, 

with an acute keel; style short——-May-Sept. Ponds and 
shallow rivers; Hokkaido, Honshu, Kyushu.—e. Siberia, 
Korea, and Manchuria. 

18. Potamogeton pectinatus L. RYU-NO-HIGE-Mo. 



PoTAMOGETONACEAE; NAJADACEAE 

Stems filiform, yellowish, much branched; leaves all sub- 
mersed, filiform, 3-10 cm. long, 0.5-1 mm. wide, entire and 

acute at apex; stipules 1-2 cm. long, whitish, membranous, 
adnate to the base of the leaves from three-fourths to six- 
sevenths of their length; peduncles slender, 2-10 cm. long; 

2. RUPPIA L. 
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spikes remotely few-flowered, 2-4 cm. long; nutlets broadly 
obovate, 3-3.5 mm. long, usually rounded and entire on back. 

—June-Oct. Ponds and shallow rivers, especially near sea- 
shores; Hokkaido, Honshu, Shikoku, Kyushu=——Eurasia, N. 

America, Africa, and Australia. 

Kawa-tsurvu-Mo Zoku 

Much branched delicate aquatic herbs with filiform branches; leaves alternate, narrow, I-nerved, subtended by a mem- 

branous sheath; peduncles solitary, axillary, elongate after flowering; flowers without a perianth; stamens 2; anthers attached 
to the peduncle at the back, with 2 distinct anther-locules; stigma sessile and peltate; nutlets small, long-pedicelled, obliquely 
ovate——Four or five widely distributed species. 

1. Ruppia rostellata Koch. R. maritima L., pro parte; 
R. maritima var. rostrata Agardh— Kawa-tsuru-mMo. __ Deli- 
cate aquatic herb; stems much branched, elongate; leaves 
filiform, slightly compressed in cross section, 0.3-0.5 mm. wide, 
5-10 cm. long, acuminate, remotely serrulate toward the tip; 
sheath 8-15 mm. long, with a rounded mouth; nutlets 2-4, 
obliquely ovate, biconvex, about 2.5 mm. long, short-beaked, 
on a slightly curved peduncle 1.5-4 cm. long——June—Oct. 
Ponds and shallow rivers; Honshu (Kanto Distr. and westw.), 

Shikoku, Kyushu———Eurasia, Africa, and N. America. 
Ruppia maritima L. R. spiralis L.; R. maritima var. spi- 

ralis Mori—NejJir1-KAwa-TsuRu-Mo of Eurasia, N. America. 
and Africa, with spirally coiled, elongate peduncles in fruit, is 
reported from Japan and figured by Miki, in Yamashiro Suiso- 
shi, fig. 29. 1937. 
Ruppia truncatifolia Miki. Known only in the sterile 

state; leaves 0.3-0.7 mm. wide, truncate-retuse at apex.——Re- 
ported from Hokkaido and Korea. 

8. ZANNICHELLIA L. Iro-Kuzu-Mo ZoKU 

Aquatic monoecious herbs, with slender creeping rhizomes; stems delicate, elongate; leaves submersed, narrowly linear, 
stipulate; flowers axillary, the staminate solitary and sessile, consisting of only 1 stamen with a 2-locular anther, the pistillate 
consisting of 2-5 free, sessile or stipitate carpels; stigma peltate; nutlets lunate, usually with obtuse teeth at back, the embryo 
coiled——Two or three widely distributed species. 

1. Zannichellia palustris L. var. indica (Cham.) 
Graebn. Z. indica Cham.; Z. palustris var. japonica Makino 
—TIto-Kuzu-Mo, MIKaZUKI-ITo-Mo, Stems slender; leaves 

less than 1 mm. wide, narrowly linear; peduncles 1-2.5 mm. 

long; nutlets 2-5, stipitate, about 3 mm. long, lunate, nar- 

rowly oblong, remotely cristate-dentate on back, the stipe 
1.5-3.3 mm. long; style 2.5-3 mm. long, slender—Honshu, 
Kyushu.—Ryukyus and India. The species is cosmopolitan. 

Fam. 35. NAJADACEAE Naiad Family 

Submersed dioecious or monoecious aquatic herbs growing in fresh or saline waters; stems much branched; leaves opposite, 
or verticillate, linear, spiny-margined, sheathed at base; flowers solitary in the leaf-axils, the staminate pedicellate, the perianth 
hyaline, bifid at apex; stamen 1, the anther 1- to 4-locular, pistillate flowers terminated by 2-4 linear stigmas; fruit achenelike, 

1-seeded, the embryo straight With a single genus of wide distribution, nearly cosmopolitan. 

Tpars-Mo Ka 

1. NAJAS L. Tpara-Mo ZoKU 

Characters of the family. About 10 species widely distributed. 

1A. Margin of leaf-sheath entire; leaves 1-3 mm. wide, remotely serrate, the teeth spinescent; flowers dioecious; seeds ellipsoidal to ob- 

long, 1.5-2.5 mm. wide. 
ZAS” Leaves 2=3)mms wide, swith 9=L1 teethi on each sidesys\arc\- 0/2) o ateisteie cs oiole cteieroleiclele © o slclelele oleisleelvivivieielsielaiaiseis elelsslala 1. N. marina 
2B keaves about mmtenwicesvoith2—y teeta) OMeachy sid esiateayhelsyaieiatalelsteraie el feicie/sielets e/-tale) «1 =) sfeielele)nl«|«/s/alsieleje.sleleiste 2. N. tenuicaulis 

1B. Margin of leaf-sheath denticulate; leaves usually narrow, less than 1 mm. wide, finely toothed; flowers monoecious; seeds lanceolate, 

less than 1 mm. wide. 
3A. Seeds prominently curved; pistillate flowers with a bracteate sheath. ...........-- sees eee e cece eee eee eeeees 3. N. ancistrocarpa 

3B. Seeds straight; pistillate flowers without a bracteate sheath. 
4A. Staminate flowers bracteate; leaf-sheath not distinctly extended, obliquely rounded at apex. 

5A. Leaves scarcely compressed; seeds with oblong to linear superficial cells. 
6A. Superficial cells of seeds transversely elongate. 

7A. Leaves about 3 cm. long, 0.8 mm. wide; seeds 3.5—4 mm. long. ...............eceeeecceeeeceecees 4. N. oguraensis 
7B. Leaves 1.5-2 cm. long, 0.3-0.5 mm. wide; seeds 3 mm. long. ..........0. see eee eee eee e eee e eee eees 5. N. minor 

6B. Superficial cells of seeds longitudinally elongate. 
8A. Superficial cells of seeds narrowly oblong; seeds 2.5-3 mm. long, oblong. ..........sseeeeeeeeeeeees 6. N. yezoensis 
8B. Superficial cells of seeds linear; seeds about 2 mm. long, lanceolate. ......--..-. eee eerste eee eee nee 7. N. japonica 

5B. Leaves flat; seeds with hexagonal superficial cells. .......ccccccc ccc cece neces eccccvccererereseereesesss 8. N. indica 
4B. Staminate flowers without a bracteate sheath; leaf sheath auriculate at apex. .......- +. see e eee eee eee eens 9. N. graminea 
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1. Najas marina L. N. major All.; N. fluviatilis Poir. 
IpaRA-Mo. Stems much branched, smooth or sparsely 

spinulose; leaves rigid, linear, 2-4 cm. long, 2-3 mm. wide, flat, 

remotely spinescent-toothed; sheath broadly rounded, entire; 
fruit ellipsoidal-oblong, 4-6 mm. long; seeds minutely apicu- 
late. July-Sept. Ponds; Hokkaido, Honshu, Shikoku, Kyu- 
shu.— Widely distributed. 

2. Najas tenuicaulis Miki. H1me-1para-mo. Stems 
much branched, sometimes sparingly spinulose; leaves 2-2.5 
cm. long, about 1 mm. wide, with few marginal teeth; sheath 
semirounded, entire or with few minute teeth; stigmas 3; 
fruit 4-5 mm. long, 1.2-2 mm. wide, ellipsoidal uly-—Oct. 
Honshu; rare. 

3. Najas ancistrocarpa A. Br. MusasHi-mo. Stems 
branched; leaves 15-20 mm. long, slightly recurved, about 0.5 
mm. wide, minutely toothed on margins; sheath semirounded, 
with few minute spines on margins; seeds prominently curved, 
about 2.5 mm. long, fusiform-lanceolate, longitudinally striate. 
—Honshu; rare. 

4, Najas oguraensis Miki. O-roricE-mo. Relatively 
rigid annual with smooth branched stems; leaves subulate- 
linear, rather rigid, 3-4 cm. long, about 0.8 mm. wide, the 

superficial cells of seeds transversely narrow-oblong——July— 
Sept. Honshu, Shikoku. 

5. Najas minor All. N. marina L. pro parte——To- 
RIGE-MO. Plants much branched; leaves subulate-linear, 
more or less recurved, 1-2 cm. long, 0.5 mm. wide, denticulate; 

sheaths semirounded, minutely spinescent-toothed; seeds about 
3 mm. long, 0.8 mm. wide, lanceolate, the superficial cells 
transversely narrow-oblong—July—Oct. Honshu——Eurasia 
and Africa. 

Fam. 36. ZOSTERACEAE 

NajaDACEAE; ZOSTERACEAE 

6. Najas yezoensis Miyabe. Ito-1nara-Mo. Stems 
slender, much branched; leaves rather rigid, linear-acicular, 

2.3-3 cm. long, about 0.3 mm. wide, denticulate; sheaths broad, 
rounded, minutely spinescent on margin; seeds oblong, 2.5-3 
mm. long, the superficial cells longitudinally narrow-oblong. 
—Sept. Hokkaido. 

7. Najas japonica Nakai. N. gracillima Miki, non Mag- 
nus [T0-TORIGE-MO. Stems slender and much branched; 

leaves narrowly linear, about 1.5 cm. long, slightly com- 
pressed, about 0.2 mm. wide, with 7-10 teeth on each side; 
sheath rounded, sparingly and minutely spinescent on mar- 
gin; seeds lanceolate, about 2 mm. long, about 0.5 mm. wide, 
the superficial cells longitudinally linear-elongate——July— 
Oct. Honshu, Shikoku, Kyushu. 

8. Najas indica (Willd.) Cham. Caulina indica Willd. 
——SAGAMLToORIGE-Mo. Stems elongate, diffuse; leaves linear, 
1.5-2.5 cm. long, minutely spinulose on margin; sheaths semi- 
rounded, with few minute spines on margin; seeds about 2.5 
mm. long, 0.6-0.7 mm. wide, superficial cells hexagonal, as 
broad as long——July—-Oct. Honshu——India, Malaysia, and 
Philippines. 

9. Najas graminea Del. N. serristipula Maxim.; N. 
graminea var. serristipula (Maxim.) Nakai——Hossu-mo. 
Stems slender and much branched; leaves acicular, 1.5-2.5 cm. 

long, 0.3-0.5 mm. wide, minutely and rather densely denticu- 
late; sheaths auriculate, narrowly deltoid, with minutely 
toothed margin; seeds broadly lanceolate, about 2.5 mm. long, 
0.6 mm. wide, often striate, the superficial cells minute, angled. 
—July-Sept. Honshu, Shikoku, Kyushu.—Africa, Eurasia, 

and Australia. 

Ama-moKa  Eelgrass Family 

Dioecious or monoecious marine rhizomatous herbs; stems elongate or short, branched, often compressed; leaves distichous, 
flat, ribbonlike, sheathed at base; flowers on a spadix subtended by a spathe, sometimes provided with a hyaline bract; staminate 
flower consisting of a subsessile 1-locular anther; pistillate flower consisting of a 2-carpellate, 1-locular ovary; style terminated 
by 2 stigmas.—Two genera with more than 10 species. 

1A. Plants monoecious, sometimes stoloniferous; ovary and fruit ovate; stems elongate. ............--.+--se-eeeee eee eee 1. Zostera 

1B. Plants dioecious, rhizomatous, caespitose; ovary and fruit cordate; stems short. ..........----++..0+eesseeeeeeeee 2. Phyllospadix 

1. ZOSTERA L. 

Submersed dioecious herbs of saline water, usually with slender stolons; stems compressed, often branched; leaves flat and 
ribbonlike, distichous, sheathed at base; spadix surrounded by a spathe; flowers alternately arranged on one side of the spadix, 
the staminate consisting of one sessile, 1-locular anther, the pollen filiform; pistillate flowers consisting of 1 pistil, the ovary 
attached on back near the middle; style elongate, the stigmas 2, filiform; fruit fask-shaped, membranous, irregularly dehiscent, 
beaked; seed solitary, longitudinally ribbed, narrowly oblong——Cosmopolitan, with about 10 species. 

Ama-Mo Zoku 

1A. Leaves 3-15 mm. wide. 

2A. Leaves 3-7 mm. wide. 

3A. Plants with slender, elongate stolons; leaves 3-5 mm. wide. ............seceecec ccc eeeeeee cscs ensccccesees 1. Z. marina 

3B. Plants caespitose, without stolons; leaves about 7 mm. wide. ..........0.-eeeeee eee e cence reece eeeeeenes 2. Z. caespitosa 
2B. Leaves 10-15 mm. wide. 

4A. Leaves abruptly acute; seeds with indistinct longitudimal striations. ................00 cece cece cece eeeeceee 3. Z. caulescens 
4Bi, pWeaves iretuses seed ss without Stratton se. <avavessiladsie vere eve a ic vocepss os sie eles tere reMa alu eAeTel elon pe la ok aie Cay an eval a uoe hex aeN Se ae Pe 4. Z. asiatica 

UBS leaves 5—2imm-swidesprhizomesislendem and (creepinga eee rience cee eer eee eee ener 5. Z. nana 

1. Zostera marina L. Ama-mo. Rhizomes elongate; Honshu, Shikoku, Kyushu; common.—Eurasia and N. 
leaves elongate, 3-5 mm. wide, rounded at apex, 5-7 nerved, America. 

the sheaths without auricles; inflorescence without appendage 
on margin; seeds oblong, about 4 mm. long, longitudinally 
striolate—June-Aug. Shallow muddy sea water; Hokkaido, 

2. Zostera caespitosa Miki. Suce-amMa-mMo. Plant 
caespitose, the rhizomes not elongate, estoloniferous; leaves 
about 7 mm. wide, 5-7 nerved, retuse, with minutely rough- 



ZOSTERACEAE; SCHEUCHZERIACEAE 

ened margins, the ligule obsolete; inflorescence without ap- 
pendage on margin; seeds oblong, longitudinally striate. 
Hokkaido, Honshu (centr. distr. and northw.)——Korea and 
Manchuria. 

3. Zostera caulescens Miki. Tacut-ama-mo. Rhi- 
zomes elongate and branched; stems slender; leaves about 14 
mm. wide, 9(-11)-nerved, abruptly acute to rounded and 
mucronate at apex, smooth, the ligule obsolete; inflorescence 
without an appendage on margin; seeds ellipsoidal, about 5 
mm. long, 3 mm. wide, with about 20 longitudinal indistinct 
striations—Honshu (Rikuchu, Noto, and elsewhere).—— 
Korea. 

4, Zostera asiatica Miki. Z. pacifica auct. Japon., non 

2. PHYLLOSPADIX Hook. 
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S. Wats——O-ama-mo. Rhizomes elongate; leaves 10-15 
mm. wide, elongate, 9(-11)-nerved, to 150 cm. long, entire 
and smooth, subretuse, the ligules not conspicuous; in- 

florescence not appendaged on margin; seeds oblong, about 5 
mm. long, 3 mm. wide, obscurely striate——July-Oct. Hok- 
kaido.— Sakhalin, Kuriles, and Korea. 

5. Zostera nana Roth. Z. japonica Asch. & Graebn.— 
Ko-aMa-Mo. Rhizomes slender, elongate; stems slender; 

leaves 10-40 cm. long, 1.5-2 mm. wide, 3-nerved, smooth and 
entire, rounded to retuse at apex; seeds oblong, about 2 mm. 
long, lustrous and smooth——Sept—Nov. Muddy places in 
shallow sea water; Hokkaido, Honshu, Shikoku, Kyushu-——— 

—Eurasia and Africa. 

Suca-Mo Zoku 

Perennial dioecious herbs growing in saline water, with thick rhizomes; stems short; leaves flat, ribbonlike, sheathed at base; 

spadix linear, naked at back, enveloped by a leaflike bract; flowers in 2 rows on one side of spadix, alternate, the perianth not 
developed; staminate flowers consisting of a sessile 1-locular anther; pistillate flowers consisting of one sessile ovary with a 
short style and two stigmas, the ovule solitary, pendulous, orthotropous; fruit broadly cordate-lobate at base-———Several species 

around the Pacific basin. 

1A. Leaves 2—4.5 mm. wide; rhizomes with pale fulvous fibers. ..........--ceeeeee cece cece seer eerececeseececess 1. P. iwatensts 
1B. Leaves 1.5-2.5 mm. wide; rhizomes with dense blackish brown fibers. ........ 22-002 e cece cece eee eee cece eeeees 2. P. japonica 

1. Phyllospadix iwatensis Makino. P. scouleri auct. mm. wide——July-Sept. Rocky places in shallow sea water; 
Japon., non Hook——Suca-mo. Rhizomes short, caespitose, Hokkaido, Honshu (northern distr.) ——Kuriles and Sakha- 
estoloniferous, densely leafy; leaves 20-100 cm. long, 2-45 lin. 
mm. wide, 3-nerved, rounded at apex, smooth except the 2. Phyllospadix japonica Makino. ? P. serrulatus auct. 
upper margins minutely toothed; peduncles (stems) short, Japon., non Rupr——Esi-ama-mo. Similar to the preced- 
solitary, simple, compressed, to 8 cm. tall; pistillate inflores- 
cence about 4 cm. long, the bracts 2 ranked, narrowly lanceo- 
late, obtuse at apex; fruit rather numerous, sagittate, about 5 

Fam. 37. SCHEUCHZERIACEAE 

ing; leaves narrower, 1.5-2.5 mm. wide, 3-nerved, the basal 
part becoming blackish brown fibers——July—Oct. Honshu, 
Shikoku, Kyushu. ? China. 

Horomurs6 Ka = Arrowgrass Family 

Marsh herbs; leaves usually radical, linear or cylindric, sheathed at base; flowers small, bisexual, in terminal spikes or 
racemes; perianth-segments 4-6, biseriate, deciduous or persistent, small, greenish; stamens 3-6, filaments free, short or elongate, 
the anthers usually 2-locular, extrorse; carpels 3-6, each with 1-2 anatropous ovules, the embryo straight——Three genera with 
more than 10 species widely distributed. 

1A. Flowers numerous, ebracteate, in racemes or spikes, on naked peduncles; carpels 3-6, connate. .........+.0++-eeeeees 1. Triglochin 
1B. Flowers few, loosely arranged, bracteate, on stems with few bracts; carpels 3, nearly free when mature. ...........- 2. Scheuchzeria 

SH1BA-NA ZOKU 1. TRIGLOCHIN L. 

Marsh herbs; leaves radical, linear, semiterete, with a membranous sheath at base; flowers short-pedicelled, racemose or in 
spikes on leafless scapes, numerous, bractless; perianth-segments 3 or 6, deciduous, the inner whorl inserted a little above the 

outer; stamens 3 or 6, the anthers sessile, inserted at base of perianth, dorsifixed; carpels 3-6, 1-locular, connate, each with 1 
ovule, the stigma sessile; fruit cylindric to obovoid, the mature carpels deciduous from the persistent axis; seeds erect, cylindric 
to ovoid About 10 species widely dispersed in temperate and subtropical regions. 

1A. Carpels 3; fruit cylindric, narrowed to the base, on an erect pedicel. .........0ccccncccccnccctesscscnceccescececs 1. T. palustre 

1B. Carpels 6; fruit erect, oblong, obtusely rounded at base, on an ascending to curved pedicel. ..............2+-2000+ 2. T. maritimum 

1. Triglochin palustre L. Hosoga-No-suma-na, Misa- about 1.2 mm. wide——June-Aug. Bogs; Hokkaido, Hon- 
kr-so. Plant stoloniferous; rhizomes short; leaves linear, shu, (centr. distr. and northw.)——Widely distributed in the 
shorter than the scape, semiterete, soft, 10-25 cm. long, about cooler regions of Eurasia, N. America, and southern S. Amer- 

1 mm. wide, gradually narrowed to an obtuse apex, with a__ ica 
membranous sheath at base, the ligule ovate-rounded, about 
1 mm. long; scapes 20-40 cm. long, erect, the racemes elongate 
after flowering, to 25 cm. long; flowers loosely arranged, 
small, on an erect pedicel 4-8 mm. long, the perianth-seg- 
ments elliptic, concave, 1.5-2 mm. long; fruit 8-10 mm. long, 

2. Triglochin maritimum L. Surma-na. Perennial 
herb; rhizomes thick and short, caespitose; leaves 10-30 cm. 
long, linear and rather flat above, obtuse, 1.5—-4 mm. wide, 
mouths of the sheaths protruding into a ligule 3-5 mm. long; 
scapes 20-40 cm. long, racemes rather densely many-flowered, 
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usually 10-15 cm. sometimes to 25 cm. long, the pedicels 2-4 
mm. long, commonly ascending; fruit 3-5 mm. long, oblong or 
ovoid-oblong.——June-Oct. Saline marshes; Hokkaido, Hon- 
shu, Shikoku, Kyushu.—Widely distributed in the N. 
Hemisphere and Patagonia. 

SCHEUCHZERIACEAE; ALISMATACEAE 

Var. asiaticum (Kitag.) Ohwi. JT. maritimum subsp. 
asiaticum Kitag. Leaves often broader—Western part of 
Japan. 

2. SCHEUCHZERIA L. 

Perennial herbs with short creeping rhizomes; leaves linear, sheathed at base, semiterete, somewhat flattened above, striate, the 
sheaths becoming ligulate at apex; flowers small, bisexual, few, loosely arranged on a few-bracteate scape, pedicelled, bracteate; 
perianth-segments 6, biseriate, persistent; stamens 6, inserted at the base of the perianth-segments, the filaments elongate, the 
anthers linear, extrorse, basifixed; carpels 3, nearly free, 1-locular, becoming patent and dehiscing ventrally; stigma sessile; seeds 

Horomuti-so Zoku 

without endosperm. One species. 

1. Scheuchzeria palustris L. Horomurso. Glabrous, 
somewhat fleshy herb; leaves mostly basal, 8-30 cm. long, 1-2 

mm. wide, smooth, obtuse, the ligule 3-4 mm. long, obtuse, 
the cauline leaves or bracts few, 7-10 cm. long, with somewhat 

inflated sheaths at base; scapes 15-30 cm. long; racemes 4- to 

8-flowered, simple, the pedicels suberect, 5-20 mm. long; 

stigma oblong, sessile, inserted at the back just below the apex; 
carpels broadly ellipsoidal, inflated at maturity, 6-7 mm. long, 
horizontally spreading; seeds oblong, smooth, about 4 mm. 
long—June-July. Sphagnum bogs; Hokkaido, Honshu 
(Nikko, Oze, and northw.).——Widely distributed in the 
cooler regions of the N. Hemisphere. 

flowers with membranous perianth-segments 2-3 mm. long; 

Fam. 38. ALISMATACEAE 

Marsh or aquatic herbs usually glabrous throughout; leaves radical, petiolate, linear to sagittate, sometimes floating, the nerves 
converging above and connected by transverse veinlets; flowers in panicles or verticillate-racemose, actinomorphic, bracteate, 
bisexual or unisexual (plants dioecious or monoecious); sepals 3, persistent; petals 3, deciduous or somewhat persistent, 
imbricate in bud; stamens 6 or many; carpels usually many, separate, l-locular and l-ovuled; achenes usually laterally com- 
pressed, the embryo U-shaped, endosperm absent——Cosmopolitan with about 13 genera and nearly 100 species. 

Omopaka Ka _ Waterplantain Family 

1A. Carpels many, arranged in 1 ringlike series on a small receptacle; leaves lanceolate to elliptic, narrowed to or rounded at base (in 

(Ours) |ssHowers bisexual astamens\Oieiciciee recreate sicreraieirel teenie che srelel svete stencle stony sicte eines ett eters te fete eet 1. Alisma 

1B. Carpels in dense globose to oblong heads. 
2A. Flowers bisexual; stamens 6; carpels few, on a small receptacle; leaves cordate-rounded. .......................-.. 2. Caldesta 
2B. Flowers unisexual; stamens 9 or more; carpels numerous on a globose or oblong receptacle; leaves linear to sagittate. 

3. Sagittaria 

1. ALISMA L. Sayt-omopaKa Zoku 

Perennials, rarely annuals; leaves long-petiolate, the blades lanceolate to elliptic, entire, with several longitudinal nerves 
transversely connected by veinlets; scapes short or elongate; flowers small, pedicelled, in panicles; petals soon wrinkling and 
decaying after flowering; stamens 6; carpels many, in one ringlike series on small flattened receptacles, in fruit much flattened 
laterally, with 2 or 3 ribs on back—About 10 species in temperate and tropical regions of the world. 

1A. Leaves ovate-elliptic or ovate-oblong, rather thick, subrounded at base, not decurrent on the petiole; achenes with 2 shallow grooves 

fompthe backstreet eccisyeceteve sie sicle ete ete stoke ciercontrenceterstepsl ictal A atisciciavict ona ho oo costes 1. A. plantago-aquatica var. orientale 
1B. Leaves lanceolate to narrowly oblong, rather thin, gradually narrowed to the petiole; achenes with a deep groove on the back. 

1. Alisma plantago-aquatica L. var. orientale G. Sam. 
A, plantago var. parviflorum sensu auct. Japon., non Torr.; 4. 

orientale (G. Sam.) Juzep—Saji-omopaka. Glabrous 
perennial herb with short rhizomes; leaves long-petiolate, 
ovate-elliptic to ovate-oblong, 5-10 cm. long, 2-6 cm. wide, 
5-7 nerved, acute or abruptly so with an obtuse tip, sub- 
rounded at base and not decurrent into the petiole; scapes 
50-70 cm. long; panicles large, with 3 long-acuminate bracts 
at each node, the pedicels verticillate, 10-15 mm. long; flowers 
verticillate, the pedicels 10-15 mm. long; sepals broadly ovate, 
obtuse, about 7-nerved, 2-2.5 mm. long; corollas white; 

achenes flattened, narrowly obovate, about 2 mm. long, with 
2 shallow grooves on back——Aug.-Sept. Wet places; Hok- 
kaido, Honshu (n. distr.)——Sakhalin, Korea, Manchuria, 
Mongolia, and e. Siberia. The species is widely distributed in 
the N. Hemisphere. 

2. A. canaliculatum 

2. Alisma canaliculatum A. Br. & Bouché; A. plantago 
var. canaliculatum (A. Br. & Bouché) Miyabe & Kudo: A. 
plantago var. angustifolium sensu auct., non Kunth—Hera- 
oMopaKA. _— Similar to the preceding; leaves rather thin, lan- 
ceolate to narrowly oblong, 4-15 cm. long, 1-3 cm. wide, 5- 
to 7-nerved, acuminate or acute with an obtuse tip, gradually 
narrowed to the elongate petioles; bracts acuminate; panicle- 
branches usually in 3’s; achenes with a deep furrow on back. 
—Aug.-Sept. Wet places; Hokkaido, Honshu, Shikoku, 
Kyushu. 

Var. harimense Makino. 4. harimense Makino——Ho- 
SOBA-HERA-OMODAKA. Leaves narrower; anthers brownish 

purple, not pale green———Honshu. 
Alisma rariflorum G. Sam. is possibly a stunted form of 

No. 2. 
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2. CALDESIA Parl. 
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MaruBA-OMODAKA ZOKU 

Marsh herbs; leaves petiolate, ovate-cordate to reniform-cordate; flowers white, bisexual, pedicelled, verticillate, in panicles or 

racemes; sepals 3, herbaceous; petals 3, fugacious; stamens 6; carpels 6-9, nutlike, in a hemispherical head on a receptacle, the 
ovules erect, campylotropous, solitary in each carpel——Few species. 

1. Caldesia reniformis (D. Don) Makino. Alisma reni- 
forme D. Don; C. parnassifolia var. major (M. Micheli) 
Buchen.; A. parnassifolium var. majus M. Micheli——Marua- 
OMODAKA. Glabrous annual; leaves radical, long-petioled, 

ovate to rounded, sometimes subreniform, 3-8 cm. long, 2-8 
cm. wide, rounded at apex, deeply cordate at base, with 9 to 
13 closely parallel nerves and transverse veinlets, patent; scapes 

erect, 30-100 cm. long; panicle large, 40-50 cm. long, the 
bracts lanceolate, acuminate, the pedicels in 3’s or 4’s, 2-3 cm. 

long; flowers white; sepals broadly elliptic, 3-4 mm. long, 
rounded at apex, many-nerved; achenes obovate, 3-3.5 mm. 

long, biconvex, longitudinally ribbed when dry, the style per- 
sistent, slender——Aug.—Sept. ‘Ponds; Honshu, Shikoku, 
Kyushu=— China, India, Australia, and Madagascar. 

8. SAGITTARIA L. 

Marsh or aquatic herbs, monoecious or dioecious; leaves long-petiolate, linear to sagittate, sometimes floating; inflorescence 
racemose, terminal and solitary, on naked scapes, the pedicels verticillate, bracteate at base; flowers white, unisexual, the stami- 
nate usually above with 3 persistent sepals, 3 deciduous petals and usually many stamens on a conspicuous receptacle; pistillate 
flowers with many free carpels each with a solitary ovule; stigma small; achenes many, in heads, flattened, the embryo U-shaped. 

—A bout 50 species in the temperate and tropical regions of the world. 

Omopaxka Zoku 

1A. Racemes few-flowered; pistillate flowers sessile, only one in an inflorescence; staminate flowers 2-6, pedicellate; achenes cristate on the 

back; leaves linear to linear-oblanceolate. ............-+++- SO ROO R.oS GO > OO CURA HALO OHIO On UDNAIO COL DD 1. S. pygmaea 

1B. Racemes many-flowered; pistillate flowers several, pedicelled; achenes entire, rostrate. 
2A. Leaves all floating, oblong or ovate-oblong, obtuse at base or with 2 obtuse auricles; pistillate flowers short-pedicellate; achenes 2-3 

min Gals Gagacodsadooetopoonde aouaneoIanORooUBDGOD Ey ede Peta Pra Tatas lelavevevetetctel = evalatsietelere aiclate lola) oles ttelsistnie 2. S. natans 

2B. Leaves raised above water, usually sagittate, sometimes oblong; pistillate flowers with pedicels about 1-2 cm. long; achenes 3-4 mm. 

long. 
3A. Leaves rather soft, the lateral lobes ending in an almost filiform point; stolons with a tuber at the end, without bulbils in the leaf- 

Bvaly Cape cen cto A ea Cor oe Acne nd Abb OdnOOGaTUU GOS jag bs dd00bHs dd ddONOOnOOOHD AUOKODNE 505500000500 3. S. trifolia 
3B. Leaves rather rigid and thick, the lateral lobes ending in an obtuse point; stolons absent; rhizomes with many bulbils in leaf 

ESSILS naGomariooens Coos OMOOS ROD O OUR UOUCOULOOSU ACD 

1. Sagittaria pygmaea Miq. S. sagittifolia var. oligo- 
carpa M. Micheli; S. sagittifolia var. pygmaea (Miq.) Makino 
—Unr-kKawa. Perennial herb; rhizomes short; stolons ab- 

sent; leaves rosulate, linear or linear-oblanceolate, 10-15 cm. 
long, 5-8 mm. wide, acute to acuminate with an obtuse tip, 
gradually narrowed to a sheath at base, petioles indistinct; 
scapes 10-25 cm. long, few-flowered; flowers in racemes; pistil- 
late flower solitary, sessile on the lowest node, the staminate 
flowers few, on pedicels 10-30 mm. long; petals rounded- 
obovate, 8-10 mm. long; achenes narrowly obovate, about 3 
mm. long, compressed, with a broad wing——June—Oct. 
Muddy places, paddy fields, and ponds; Honshu (exclusive of 
northernmost distr.), Shikoku, Kyushu. Korea, Formosa, 

and China. 
2. Sagittaria natans Pall. S. alpina Willd.; S. sagitti- 

folia var. tenuior Wahlenb—Kararuto-cuwal. _ Peren- 
nial; leaves floating, slenderly petiolate, linear to oblong, 5-10 

cm. long, obtuse at base or with obtuse auricles, 3-nerved; 

scapes elongate, usually to 60 cm. long; racemes simple, 1- or 
2-noded; pistillate flowers 1-3, below the staminate, short- 
pedicelled, the staminate flowers 2-6, pedicellate; petals white; 

anthers yellow. Ponds; Hokkaido; rare-——Korea, Sakha- 
lin, Siberia, and Europe. 

8. Sagittaria trifolia L. S. sagittifolia sensu auct. Asiat., 
non L.; S. sagittifolia var. subaequiloba Regel; S. sagittifolia 
var. leucopetala Mig.——Omopaka. Perennial stoloniferous 

herb, the stolons slender, ending in a tuber; leaves long-petio- 
late, the blades sagittate, the basal lobes ovate to linear, the 

terminal lobe 5-15 cm. long, 3- to 7-nerved, acuminate but 
with an obtuse tip, the lateral lobes ascending, usually longer 
than the midlobe, acuminate with a filiform tip; scapes 20-80 

cm. long; racemes sometimes branched at base; flowers rather 

Sera Ta teas Tener corer osele ease Ceters oie crerepebencieretstes sieve vecaielsreeye 4. S. aginashi 

numerous, in 3’s at the nodes, the pistillate borne on the 
lower part, the sepals ovate, obtuse at apex, 6-8 mm. long, re- 

flexed, the pedicels 1-2 cm. long, the staminate longer pedi- 
celled; petals white, twice as large as the sepals; achenes 
broadly oblanceolate, 3-3.5 mm. long, obliquely obtriangular 
inclusive of the broad wing———June-Oct. Wet places, paddy 
fields, riverbanks, and ponds; Hokkaido, Honshu, Shikoku, 

Kyushu; common.—Korea, China, and India. 
Var. edulis (Sieb.) Ohwi. S. sinensis Sims; S. sagittifolia 

var. edulis Sieb. ex Miq.; S. sagittifolia forma sinensis (Sims) 
Makino; S. ¢rifolia var. sinensis (Sims) Makino; S. macro- 
phylla Bunge——Kuwat. _—‘Tubers at apex of stolons larger; 
leaves with broadly ovate midlobe-———Introduced from China 
and frequently cultivated in Japan for the edible tubers. 

Var. alismaefolia (Makino) Makino. S. sagittifolia var. 
alismaefolia Makino——Hirotsusa-oMopaka. Leaves entire, 
linear to narrowly oblong, 4-6 cm. long, 4-18 mm. wide. 
Noy.—s. Kyushu. 

4, Sagittaria aginashi Makino. S. sagittifolia var. agi- 
nashit Makino——AcI!-NasHI. Perennial herb, with short 

rhizomes and numerous small bulbils in leaf-axils; leaves long- 
petiolate, blades sagittate, rarely subsagittate and rounded at 
base, the terminal lobe linear or broadly lanceolate, 7-20 cm. 
long, 5- to 7-nerved, acuminate with an obtuse tip, the basal 

lobes usually a little shorter than the terminal; scapes 30-80 
cm. long; inflorescence racemose, the pistillate flowers several, 
on the lower part, pedicelled, the staminate flowers rather long- 
pedicelled; sepals ovate to narrowly so, obtuse, 4-7 mm. long; 

anthers yellow; achenes obovate, inclusive of the broad wing, 

rostrate, 3-3.5 mm. long. July-Oct. Wet places, ponds, 

riverbanks; Hokkaido, Honshu, Shikoku, Kyushu. 
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Fam. 39. HYDROCHARITACEAE 

Fresh- or salt-water herbs; flowers on scapes or sometimes on leafy stems; leaves linear to rounded, sometimes opposite or 
verticillate; flowers solitary or subumbellate, unisexual or bisexual, at first enclosed in 1 or 2 sheathed bracts; outer perianth- 
segments 3, thin, the inner 3, or sometimes 2, petallike, or absent; stamens 3, 6, 9, 12, or rarely many, the anthers 2-locular, 
longitudinally dehiscent; ovary inferior, 1-locular or incompletely many-locular, the placentae parietal; styles often connate, the 
stigmas entire or bifid; ovules many, anatropous; seeds numerous, oblong, endosperm absent——About 15 genera, with about 
100 species in tropical and temperate regions. 

Tocut-KacamiKa — Frogbit Family 

1A. Marine herbs with creeping stems; leaves opposite, petiolate, ovate to oblong, penninerved; flowers solitary, unisexual, the inner 

perianth-segments absent; stamens 3; ovary l-locular; styles 3. 2.2.2.2... ss cece nsec cece eee tet e ete eseesees 1. Halophila 
1B. Fresh water herbs. 

2A. Ovary 1-locular, with scarcely protruded, parietal placentae; leaves narrow. 
3A. Leaves radical or alternate. 

4A. Flowers usually bisexual, sometimes unisexual, the spathe cylindric, staminate flowers not detached from the pedicels nor 
floating at anthesis; inner perianth-segments present; stamens 3-9. ......... 2. cece eee eee cece e cece rece 2. Blyxa 

4B. Flowers unisexual (plants usually dioecious), with an ovoid spathe in the staminate, cylindric in the pistillate; staminate flowers 
detached from the pedicels before anthesis and floating; inner perianth-segments absent; stamens 1-3. ........ 3. Vallisneria 

3B. Leaves verticillate; staminate flowers solitary, enclosed in a spathe; inner perianth-segments present; stamens 3. ..... . 4. Hydrilla 
2B. Ovary 6- to 15-locular, with protruding placentae; leaves broad. 

DIAS HE lowers:bisexuals) leavessimimersed... /A¢Wshicttevedarenascscusis stele: suena onersiera tcke elavekeuseate nich che che oie rete Eee oni cle aaa 5. Ottelia 

SBE Blowers unisexuals leaves floating’. ).:s.cisc isis i<.<-6. «cvs oteaielg ce clots) AAAS AOE IS eestels TS OTe ese: Genera 6. Hydrocharis 

1. HALOPHILA Thou. Umr-niru-mo Zoku 

Immersed marine monoecious or dioecious herbs with long-creeping stems; leaves from the axils of hyaline scales, binate, 
petiolate, ovate or narrowly oblong, pinnately veined; spathe small, sessile, solitary among the binate leaves, consisting of 2 
bracts enclosing a single flower; flowers unisexual, the staminate pedicelled, the outer perianth-segments 3, the inner absent; 
stamens 3, alternate with the outer perianth-segments, the anthers subsessile and extrorse; pistillate flowers sessile, with 3 minute 
outer perianth-segments, the ovary long-beaked, 1-locular, the styles 3, filiform, papillose; ovules in 2 series, on 2 parietal placen- 
tae; fruit subglobose, beaked; seeds numerous, globose, each with a coiled cotyledon—Few species in tropical regions of the 
Pacific basin. 

1. MHalophila ovalis (R. Br.) Hook. f. Caulinia ovalis 
R. Br.; H. ovata Gaudich.; Barkania punctata Ehrenb.; H. 
euphlebia Makino——UMtuiru-Mo, O-UMI-HIRU-Mo. Per- 
ennial herb; stems creeping, sparingly branched, rooted at the 

with 3 principal veins and 10-20 pairs of connecting veinlets, 
the petioles purplish, with a hyaline membranous scale at base; 
pistillate flowers axillary, sessile, 2-bracteate———On sandy sea 
bottoms; Honshu (Sagami, Noto and westw.), Shikoku, Kyu- 

nodes; leaves petiolate, narrowly oblong to elliptic-ovate, 15-25 shu.— India, Malaysia, and Australia. 
mm. long, 6-15 mm. wide, entire, rounded at apex, smooth, 

SuspuTa ZoKU 2. BLYXA Thou. 

Aquatic annuals; stems rarely elongate; leaves radical or alternate, linear, sessile, acute to acuminate; staminate flowers several 
within a cylindrical spathe, the outer perianth-segments 3, linear, the inner 3 longer than the outer, linear, the stamens 3-9, 
sometimes partly reduced, with 3 reduced pistils; pistillate flowers solitary within a spathe, sessile, the perianth similar to the 
staminate, the stamens rudimentary or absent, the ovary cylindrical, beaked, 1-locular, the style short, the stigmas elongate; 
fruit cylindric, inclosed in a spathe, the seeds numerous, minute, oblong——More than 10 species in tropical and subtropical 
regions of Asia and Africa. 

1A. Stems distinctly elongate, sometimes branched; peduncles absent; leaves 3-5 cm. long, 2-3 mm. wide; fruit about 2 cm. long, 
enclosed in a short spathe; seeds smooth, without tails. ...... sleietsstiavaleie chevereicie\s yalenelevetaherale te eiatetcnocere mice cieee storm ete 1. B. japonica 

1B. Stems absent or nearly so; peduncles present; leaves 5-30 cm. long, 4-8 mm. wide; fruit 2-5 cm. long. 
2A. Seeds without a taillike appendage at both ends. 

iB Awe Seedstsmooth meta sissies eet ase = Have Asean a aleeeeee 
3B. Sceds sparsely tuberculate. .........2002-ccccersccscces 

2B. Seeds with a taillike appendage at both ends. 

4A. Taillike appendages shorter than or as long as the seed. .... 
4B. Taillike appendages much longer than the seed. .......... 

1. Blyxa japonica (Miq.) Maxim. ? Hydrilla japon- 
ica Miq.; B. caulescens Maxim.; B. leiocarpa Maxim. 
Yanact-susuTa. Stems 5-20 cm. long, simple or sparingly 
branched, densely leafy; leaves linear, flat, gradually nar- 
rowed to the tip, minutely serrulate; flowers bisexual, solitary, 

sessile, the cylindrical spathe 15-20 mm. long, sessile; sepals 

Setefahetnna Sechebothaneiniees cine cise Whe ere Coes ies 2. B. leiosperma 
BAH OOM CHOUN OR OCHO CU OOO aU CO Raab o po Soe aano 3. B. aubertit 

boda chav auer eva eionet Ney ssoreietelctessAacohe veloueas GANS eeoTeER MIT 4. B. ceratosperma 
Sys iapeovagstenshe weyoleasorsiars valeieeescshets oustagtoeoe er siekereremenst eae 5. B. bicaudata 

3, lanceolate, obtuse, about 3 mm. long; petals linear, twice as 

long as the sepals; stamens 3; fruit linear-cylindric, 1.5-2 cm. 
long; seeds lanceolate, smooth, obtuse at both ends, 2 mm. 

long, 0.5 mm. wide——Aug.—Oct. Common in paddy fields; 
Honshu, Shikoku, Kyushu.—Korea and Formosa. 

2. Blyxa leiosperma Koidz. Mrikawa-susuTA. An- 
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nual; stems absent or nearly so; leaves radical, rosulate, linear, 

7-15 cm. long, 4-5 mm. wide, acuminate, minutely serrulate; 
peduncles axillary, 1-3 cm. long, terminated by a cylindrical 
spathe about 3.5 cm. long; flowers solitary within the spathe, 
sessile; sepals 3, linear, 6-10 mm. long, obtuse; petals 3, nar- 
rowly linear, about 14 mm. long; seeds numerous, oblong, 
smooth, obtuse at both ends——Oct. Honshu; rare. 

8. Blyxa aubertii Rich. B. coreana Nakai (excl. basi- 
onym ? Hydrolirion coreanum Lév.); B. ecaudata Hayata; B. 
muricata Koidz——Marumr-susuTa, O-suBUTA. Stemless 
annual; leaves rosulate, linear, 7-20 cm. long, 4-7 mm. wide, 
gradually acuminate, minutely serrulate, more or less 5-veined 
with a number of cross veinlets; peduncles 5-7 cm. long, the 
spathe cylindrical, 4-5 cm. long, slightly longer than the fruit; 
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sepals 3, lanceolate, obtuse; fruit linear; seeds ellipsoidal, about 
1.5 mm. long, 0.8 mm. wide, obscurely striate with scattered 
tubercles——Shallow ponds and paddy fields; Honshu, Kyu- 
shu. Korea, Formosa, China, India, and Australia. 

4, Blyxa ceratosperma Maxim. Nacasa-susuTa, Su- 
BuTA. Very similar to the preceding but the seeds provided 
with a taillike appendage at each end, these nearly as long as 

or shorter than the seed—Aug.—Oct. Shallow ponds and 
paddy fields; Honshu, Kyushu; common.—Formosa. 

5. Blyxa bicaudata Nakai. B. shimadae sensu Miki, non 
Hayata (?).——Ko-susuta, NacA-HIcE-Mrsusuta. Very simi- 
lar to No. 3 and No. 4, but the seeds with the taillike ap- 
pendages 2-4 times as long as the seed ——Honshu; rare. 

3. VALLISNERIA L. SEKIsSHO-Mo ZoKU 

Stemless, usually stoloniferous dioecious herbs wholly immersed; leaves rosulate, ribbonlike, compressed, serrulate at least in 
upper part, short-sheathed at base; peduncles radical, with a terminal spathe; fowers apetalous, the staminate small, numerous 
in a short peduncled ovoid spathe, each detached from the peduncle and floating freely before anthesis, the outer perianth- 
segments 3, the stamens 1-3; pistillate flowers solitary in a cylindrical spathe on a long peduncle, coiling after the flower is 
pollinated on the surface; ovary linear, inferior, 1-locular, with 3 parietal placentas; stigmas 3, alternate with the outer perianth- 
segments; fruit linear, with numerous fusiform seeds ——Few species in tropical and subtropical regions, except S. America. 

1A. Winter buds fusiform; leaves prominently serrulate, abruptly acute; stolons rough with small spiny protuberances; stamens 2; seeds 

Si mam lGnira Bees aoaados sseboceoucesponoosarccadiaodod 5 Sane teulottour oonoeoeescec Hostiecd bodon ce 1. V. denseserrulata 

1B. Winter buds absent; leaves slightly serrulate; stolons smooth; stamen 1. 
2A. Ovary minutely tubercled; leaves 6-13 mm. wide, 5- to 7-veined, rather obtuse, slightly serrulate only toward tip; seeds 3.5 mm. 

IGT Gopdcegenoed sean nec aOHOO mon Sno DS aneDOOnOmn eo iatiaoock ndondse ontiasasone caesdoonoodaccdEdocde 3. V. higoensts 

2B. Ovary smooth; leaves 5-10 mm. wide, 3- to 5-veined; seeds 3 mm. long. 

3A. Ovary tightly enclosed in the spathe; leaves scarcely twisted, slightly serrulate only toward tip, acute at apex. ...... 2. V. astatica 
3B. Ovary loosely enclosed in the spathe; leaves much twisted, serrulate on margin, obtuse to abruptly acute at apex. .. 4. V. biwaensis 

1. Vallisneria denseserrulata (Makino) Makino. V. 
spiralis var. denseserrulata Makino—Kocarmo. _ Perennial 
with roughened stolons; leaves linear, 4-10 mm. wide, abruptly 
acute, flattened, elongate, densely and prominently serrulate, 
5-veined; spathe about 1.3 cm. long, loosely enveloping the 
ovary at anthesis; ovary smooth, linear, about 12 cm. long in 
fruit; seeds narrowly obovoid, 1.5 mm. long——Aug—Oct. 
Shallow rivers and ponds; Honshu. 

2. Vallisneria asiatica Miki. V. spiralis sensu auct. Ja- 
pon., non L.; V. spiralis var. subulispatha Makino, including 
forma minor Makino; V. subulispatha (Makino) Koidz—— 
SEKIsHO-Mo. Perennial with smooth stolons; leaves elongate, 
linear, flattened, 5-7 mm. wide, 5-veined, loosely and obscurely 
serrulate toward tip; pistillate flowers enveloped by a spathe 
about 2 cm. long; staminate peduncles 2-3 cm. long; fruit 
linear, smooth, 15-20 cm. long; seeds narrowly fusiform, 3 

mm. long——Aug—Oct. Ponds and shallow rivers; Hok- 
kaido, Honshu, Shikoku, Kyushu; common.——China, Indo- 

china, Korea, and Formosa. 
8. Vallisneria higoensis (Miki) Ohwi. V. asiatica var. 

higoensis Miki——Hira-mo, Hiroa-sEKIsHO-Mo. Similar to 
the preceding; leaves 6-13 mm. wide, 5- to 7-veined, obtuse 
to abruptly acute; ovary tubercled; fruit about 10 cm. long, 

5 mm. wide; seeds about 3.5 mm. long, 0.8 mm. wide—— 

Kyushu; rare. 
4, Vallisneria biwaensis (Miki) Ohwi. V. asiatica var. 

biwaensis Miki——NejJiIRE-Mo. Similar to No. 2, but the 
leaves prominently twisted, 5-10 mm. wide, 5-veined, obtuse 
to abruptly acute, serrulate throughout; pistillate spathe about 
15 mm. long, loosely enveloping the ovary, the staminate 
peduncles 3-5 cm. long——Aug.—Oct. Shallow rivers and 
ponds; Honshu (Kinki Distr.). 

4, HYDRILLA L. C. Rich. Kuro-mo Zoku 

Dioecious aquatic herbs with elongate stems; leaves verticillate, sometimes opposite, rather short; staminate flowers solitary, 
axillary, short-peduncled, enveloped by a globose spathe, detached from the spathe and freely floating above the water at 
anthesis, the perianth-segments 6, in 2 rows, the stamens’ 3; pistillate flowers enveloped by a cylindrical spathe, sessile, the 
ovary inferior, l-locular, beaked, the stigmas 3; fruit linear, smooth or tubercled; seeds 1-3, fusiform with slightly elongate 
ends.—Two species widely distributed’ in tropical and temperate regions of the Old World. 

1. MHydrilla verticillata (L. f.) Casp. Serpicula verti- 
cillata L. f: Kuro-Mo. Stems elongate, loosely branch- Aug.—Oct. Ponds; Hokkaido (rare), Honshu, Shikoku, Kyu- 

ing; leaves verticillate in 4’s to 8’s, narrowly lanceolate, spread- | shu; common.——Eurasia, Malaysia, Australia, and Madagas- 

ing, I-nerved, 1-2 cm. long, 1.5-2 mm. wide, serrate, acuminate car. 

and ending in a minute spine; pistillate flowers axillary; seeds 

1-3, acute at both ends, 5-6 mm. long, short-cylindrical. 
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Mizu-opaKo Zoku 5. OTTELIA Pers. 

Submersed herbs; leaves radical, petiolate, lanceolate to cordate; scapes radical, elongate; flowers solitary in a spathe terminal 
on the scape, sessile, bisexual; outer perianth-segments 3, linear to oblong, the inner larger, petaloid, obovate or rounded, short- 
appendaged at base; fertile stamens 3, the anthers erect; staminodes 6-15; ovary oblong, beaked; styles 6-9, linear, bifid; ovules 
numerous; fruit oblong, enveloped by a spathe; seeds numerous, small, hairy——About 10 species in tropical and subtropical 
regions. 

1. Oételia alismoides (L.) Pers. Stratiotes alismoides 
L.; O. japonica Miq.; O. alismoides var. japonica (Mig.) Ko- 
mar.—Mizu-opako. Submersed green annual without rhi- 
zomes; leaves radical, rosulate, thin, long-petioled, oblanceo- 

late in the vernal, broad-ovate or ovate-cordate in the summer 

entire or obscurely dentate; scape elongate, the spathe to 4 
cm. long, with or without prominent crispate wings; sepals 
linear-lanceolate, obtuse, green; petals thin, ovate-orbicular, 

much longer than the sepals, white to reddish; ovary sessile 
within the spathe——Aug.—Oct. Ponds and paddy fields; 
Honshu, Shikoku, Kyushu— India and Australia. ones, 10-25 cm. long, 2-15 cm. wide, obtuse, 5- to 9-nerved, 

6. HYDROCHARIS L. TocHI-KAGAMI ZOKU 

Aquatic monoecious herbs; stems elongate, leafy; leaves floating or raised above the water, rounded to reniform, entire, 

long-petiolate; scapes axillary; staminate flowers 2 or 3 in a spathe, the outer perianth-segments 3, sepallike, the inner 3 petaloid, 
white, delicate, the stamens 6-18 with 3-6 staminodes; pistillate flowers solitary in a spathe, long-pedicelled, with perianth- 
segments similar to those of the staminate, with 6 staminodes, the ovary ovoid, 6-locular, with 6 linear bifid stigmas; fruit 
ovoid to oblong, fleshy; seeds numerous.——Two species in Eurasia and Australia. 

1. Hydrocharis dubia (Bl.) Backer. ? Pontederia dubia 
Bl; H. asiatica Miq—Tocut-KAcaMIt. Aquatic peren- 
fell stems branched, leafy at the nodes; leaves rounded- 

cordate, 4-8 cm. long and as wide, long-petiolate, rounded at 
apex; flowers raised above the water; sepals narrowly oblong, 

green; petals rounded-cuneate, thinly membranous, white, yel- 
low at base, 12-15 mm. long and as wide; stamens 6-9, yel- 
low, with short-pilose filaments, the anthers introrse; stigmas 
6, yellow, deeply bifid; fruit globose—Aug.—Oct. Ponds; 
Honshu, Shikoku, Kyushu; common.—se. Asia and Australia. 

Fam. 40. TRIURIDACEAE 

Delicate, white, pink, or reddish, saprophytic herbs with leaves reduced to scales; stems simple, loosely scaly; flowers bisexual 

(or plants monoecious), small, pedicelled, bracteate, in a terminal raceme or umbellate; perianth-segments 4-8, lanceolate, 
valvate in bud; staminate flowers with 2-6 stamens, the anthers free or impressed in a thick disc, 2- to 4-locular, the reduced 

pistil absent or 3; pistillate flowers with or without staminodes, with numerous carpels, sessile on a receptacle, 1-locular, 
Lovuled, the style terminal or ventral, persistent, the stigma acute or clavate; ovules erect, anatropous; fruit an achene-——Four 
genera, with about 40 species, mostly in the Tropics, 1 genus in Japan. 

Honco-so Ka _—‘ Triuris Family 

1. SCIAPHILA BI. Honc6o-so Zoku 

Saprophytic herbs without chlorophyll, monoecious or dioecious; stems simple, filiform or very slender, loosely scaly; flowers 
small, unisexual or polygamous, in racemes, the pedicels bracteate at base; perianth-segments 3-8, narrow, sometimes hairy at 
apex, inflexed in bud; anthers sessile or with very short filaments attached on a small receptacle; carpels numerous, free, anterio- 

posteriorly dehiscent, the style on ventral side of the carpel; seeds erect, ellipsoidal, small——Many species, in tropical forests 
of Asia and northern S. America. 

1A. Perianth-segments 4, broadly lanceolate, with few hairs at tip; lower flowers bisexual. ...................... 1. S. takakumensis 
1B. Perianth-segments 6, broadly lanceolate to linear, glabrous; flowers unisexual. 

2A. Very delicate herbs, with loose 4- to 15-flowered racemes; pedicels filiform, about 3.5 mm. long, longer than the flowers; staminate 

flowers with reduced pistils, the perianth-segments broadly lanceolate, acuminate. .............--e00eeeceeeeee 2. S. japonica 
2B. Delicate herbs with 3- to 8-flowered racemes; pedicels shorter than the flower, 2—4 mm. long; staminate flowers without reduced 

pistilssmthesperianth-segmentsulinear (ee ceirielaisieeterrate ieisietclarreerries erercrteencierssieisieieie excites elicitors 3. S. tosaensis 

1. Sciaphila takakumensis Ohwi. TaxakuMa-so. 
Very delicate herb; stems 5-10 cm. long, erect, loosely few- 
scaled; racemes loosely 4- to 10-flowered, with minute, ovate, 

obtuse bracts, the pedicels filiform, 2-10 mm. long, slightly 
curved; perianth-segments of bisexual flowers 4, about 1 mm. 
long, acute and with few long hairs at apex; stamens 4; carpels 
about 20, oblong; style clavate, attached slightly above the 
base on ventral side of the carpel, about half as long as the 
carpel; carpels 0.8 mm. long at maturity, the seeds dark brown, 
glossy—K yushu (Mount Takakuma); very rare. 

2. Sciaphila japonica Makino. Seychellaria japonica 

(Makino) T. Ito; Parexuris japonica (Makino) Nakai & F. 
Maekawa; Andruris japonica (Makino) Giesenh—Honc6-s0. 
Stems 3-8 cm. long, with few appressed scales; racemes loosely 
4. to 15-flowered, with minute, linear-lanceolate, acuminate 

bracts; staminate flowers about 2 mm. across, with 3 reduced 

carpels, the perianth glabrous, the segments broadly lanceo- 
late, acuminate; stamens 3, the anthers sessile, 2-locular; pistil- 

late flowers about 1.5 mm. across, with 6 ovate, acute, glabrous 

perianth-segments, the carpels numerous, the style attached 
above the middle on the ventral side, filiform, 0.8 mm. long, 

longer than the carpel; carpels about 0.7 mm. long, in a glo- 



‘TRIURIDACEAE; GRAMINEAE 

bose head 1.5-2 mm. across—July-Sept. Honshu (Kanto 
Distr. and westw.), Shikoku, Kyushu; rare. 

8. Sciaphila tosaensis Makino. Seychellaria tosaensis 
(Makino) T. Ité; Parexuris tosaensis (Makino) Nakai & F. 
Maekawa——Uemartsu-so. | Stems 6-10 cm. long, with 1 or 
2 scales; racemes 3- to 8-flowered, the flowers short-pedicellate; 
staminate flowers on the upper part, 5-7 mm. across, the 
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perianth-segments 6, linear, 2.5-3.5 mm. long, caudate, gla- 
brous; stamens 3, with very short filaments; pistillate flowers 

4-5 mm. across with 6 lanceolate, acuminate perianth-seg- 
ments 2-2.5 mm. long; carpels numerous, rugose above, 
obovoid when mature, 1.3-1.5 mm. long, collected in a globose 
head 5-6 mm. across——Aug.—Sept. Honshu (centr. distr. 
and westw.), Shikoku, Kyushu; rare. 

Fam. 41. GRAMINEAE __ Ine Ka (Kanon Ka) 

(English revision assisted by Agnes Chase; Bambuseae assisted by F. A. McClure.) 

Grass Family 

Stems (culms) jointed, with solid nodes and hollow internodes (solid in Andropogoneae and in some bamboos); leaves 
2-ranked, 1 at each node, the lower part of the leaf a tubelike sheath enclosing the culm, the upper part a flat or folded, parallel- 
veined, usually linear blade, at the junction of sheath and blade a ligule, consisting of a small membrane or a row of hairs; 
inflorescence a terminal panicle, raceme or spike, bearing few to many spikelets, these consisting of a jointed axis (rachilla) 
with 2-ranked alternate bracts, the lower pair (glumes) empty, the succeeding bracts (lemmas) 1 to many, each subtending a 
2-nerved bract (palea) borne in the axil of the lemma, and, in the axil of the palea, a flower consisting of a 1-locular, l-ovuled 
ovary with 2 styles with feathery stigmas; fruit a caryopsis, a l-seeded structure enclosed by the pericarp, the whole structure 
dry and indehiscent and commonly referred to as the “grain” or “seed”; embryo minute; endosperm starchy. 

This is the fundamental structure of all grasses, but there are many variations. In some bamboos, in the tribe Andropogoneae, 
and in occasional grasses of desert areas, the culms are solid; sheaths are mostly like a cylinder split down one side, but in 
Bromus and in a few other genera the margins are closed; blades in Arthraxon and in a few other genera are ovate; inflorescence 
and spikelets are modified in various ways, but the fundamental structure is recognizable by the position of the parts. Two- 
ranked leaves and 2-ranked glumes and lemmas of the spikelets are constant— About 550 genera, with about 10,000 species of 
worldwide distribution, one of the largest families of flowering plants. 

1A. Culms woody, perennial, usually freely branched; leaf-blades jointed with the sheath; spikelets (in ours) of more than 1 flower (except 
in Phyllostachys). 

2A. Sheaths of the main culm (culm-sheath) deciduous (except in some species of Chimonobambusa); culms usually thick; stamens 3. 
3A. Leaf-sheaths well developed. 

4A. Buds 3 at each node of the culm; spikelets elongate, many-flowered. 

5A. Lemmas membranous; stigmas 2; culms bearing air-roots near base. ........-- 00 ee eee ee ee eee eens 1. Chimonobambusa 
5B. Lemmas chartaceous or coriaceous; stigmas 3; culms without air-roots. 

GAvesBemmiasichartaceonissictt.tactste nro acre sp te he cancers eee et doe oie cuclevescpaienetioc eiascacinns PuaeietrenNers Eee 2. Semiarundinaria 

GBS shemmasyrathericoraceous below a serrate ice ermetetcre caetsiale eistereiereloisiaiclaeas erciisineaicisie cfeeisistacteletacists 3. Sinobambusa 
4B. Buds 2 at each node of the culm; culms thick; spikelets 1- or 2-flowered. ...........0 cece ceeeeeceeeeeees 4. Phyllostachys 

3B. Leaf-sheaths not developed in culms 1 year old; culms low, slender. ..........20ececcceccccecccccecererecees 5. Shibataea 

2B. Sheaths of the main culm persistent; culms small or medium sized. 
7A. Buds 3-10 at each node of the culm; oral bristles fexuous, smooth; lemmas rather large; stamens 3; inflorescence racemosely 

fasciculate sm withotity distinct: ped WUGlesy myetareters\e\avaretclelet eis aVersVareveso¥svalel sVejekoleleleleleore s/eselaposoe/opeterelal opeis(ostierssers ave 6. Arundinaria 
7B. Buds solitary at each node of the culm; oral bristles typically rigid and scabrous; lemmas usually smaller; stamens 3-6; inflores- 

cenceyallong-peduncled)panicledy. jane cia ejatele sisi -favere aisierate cysieten aie alaie ea fepelepejcrete alapecedss) =a) {elope ie sie aye kiever vis aie Vere waveraiee 7. Sasa 
1B. Culms herbaceous, annual, rarely perennial but not woody; leaf-blades usually not jointed with the sheath. 

8A. Spikelets 1- to many-flowered (if 2-flowered the lower floret fertile, terete or laterally flattened). 
9A. Glumes not much shorter than the lowest lemma; awn of the lemma, when elongate, commonly geniculate and twisted. 

10A. Spikelet with at least the lowest floret bisexual. 
11A. Palea usually with 2 sharp keels, rarely reduced to a minute hyaline scale; lemmas membranous to coriaceous; awn, when 

elongate, borne on back of the lemma; lodicules 2. 
12A. Spikelets 1-flowered. 

13A. Panicle cylindric, the branches very short; florets conspicuously flattened; style and stigma much elongate, protruding 
from apex of floret. 

14A. Spikelets articulate below the glumes, falling entire; glumes awnless, more or less connate at base. ... 8. Alopecurus 
14B. Spikelets articulate above the glumes; glumes persistent, free, the keels exserted as short awns. ........ 9. Phleum 

13B. Panicle usually open, the branches normally elongate; style very short, the stigma feathery, protruding from the side of 
floret. 

15A. Callus at base of floret glabrous or nearly so; rachilla not prolonged beyond the floret. 
16A. Spikelets articulate above the glumes; glumes awnless. ...........--.cccccccccccececccscerers 10. Agrostis 
16B. Spikelets articulate below the glumes. 

17A. Glumes membranous. 

T8A; (Stamens 35 spikelets, only jslightly: flattened... <1/..«.0.. <fajiie\ej0/0 soivieleienjoie ticje's 0[0 s eeieiasmewtes 11. Polypogon 
LBBey cotamenwsvepikelets strongly) Mattereds vorietate stare si (ciel Neisjeteielaldivisieders icant! ols a elelels « cis e/e(e ele <ipistataie 12. Cinna 

17B. Glumes coriaceous, inflated, broadened at tip, pointed, transversely wrinkled; spikelets sessile, congested in 

Hestidecspanicle-oranchesamstetas tela eeaiemicem iets cotecicss/lereiaaiceteiciey-isieiaieis/atae = ciety titel oe 13. Beckmannia 
15B. Callus at base of the floret distinctly hairy; rachilla commonly prolonged beyond the floret as a hairy bristle. 

14. Calamagrostis 
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12B. Spikelets 2- to many-flowered. 
19A. Spikelets articulate above the glumes. 

20A. Spikelets 2-flowered; lower floret staminate, the lemma long-awned from the back; upper floret perfect, the lemma 
awnlessjornearlyssovy serscroete aie rae eiscneny- ecto teleenr tie ciiceint orien erent acrs 15. Arrhenatherum 

20B. Spikelets 2- to many-flowered; florets all perfect except the uppermost. 
21A. Lemmas awnless or awned from above the middle, acute or bifid at apex. 

22A. Rachilla-joints long-hairy; lemmas awned. 
23A. Caryopsis sulcate, adhering to the lemma and palea; ovary hairy; spikelets usually more than 1 cm. long. 

24A. Annuals; spikelets pendulous; glumes 7- to 11-nerved, rounded at back, green. ...........-- 16. Avena 
24B. Perennials; spikelets erect; glumes slightly keeled, 1- to 3(—5)-nerved. .............. 17. Helictotrichon 

23B. Caryopsis not sulcate, free from the lemma and palea and enclosed by them; ovary glabrous (in ours); 
spikelets less than 1 cm. long; glumes 1- to 3-nerved. ...........--2-.--ee-seeeeeeeess 18. Trisetum 

22B. Rachilla-joints glabrous or short-pubescent; spikelets less than 1 cm. long, not awned (in ours). .... 19. Koeleria 
21B. Lemmas awned from the middle or above the base, truncate and erose at apex; spikelets less than 1 cm. long. 

20. Deschampsia 

19B. Spikelets articulate below the glumes; plant wholly velvety-hairy. ...............eeeeeeeeeeeeeeeeee 21. Holcus 
11B. Palea rounded or only obtusely angled at back; lemmas awned from apex or from between 2 minute teeth, or awnless; 

lodicules 2, sometimes 3. 
25A. Rather rigid grasses; spikelets lanceolate; lemmas awned between minute teeth. 

26A. Leaf-blades narrow; lemmas herbaceous; awns slender, slightly geniculate. ..................... 22. Achnatherum 

26B. Leaf-blades flat, broader; lemmas coriaceous, with rather thick, almost straight, long awns. ....... 23. Orthoraphium 

25B. Soft grasses; spikelets ellipsoid, awnless. ...........- 2s ccc ce cece e cence enn ccceenccer erences ercccsees 24. Milium 

10B. Spikelet with the lower two florets staminate or neuter, sometimes reduced to minute scales; uppermost floret fertile. 
27A. Sterile florets scalelike, attached to the base of the bisexual floret; stamens 3. ........ araiatvereleetererseene opsteislarere 25. Phalaris 

27B. Sterile florets larger than the bisexual floret, brownish, hairy; stamens of the bisexual florets 2. 
28A. Sterile florets, at least the upper, neuter and epaleate. ...........2 0. ccc e cece cece ee eee teens 26. Anthoxanthum 

2SBueSterilesforetsvallustaminatesspaleatesmrieracierieieratetcioreksisereetrclokelevetctcteleleletsnereicteterersietetorchehetrener settee et 27. Hierochloé 

9B. Glumes equal or unequal, at least the lower shorter than the lowest lemma; awn of the lemma apical or nearly so, not genic- 

ulate nor twisted, except in Tvipogon. 

29A. Lemmas 5- to many-nerved. 
30A. Inflorescence a spike; spikelets alternate on a flattened axis, sessile or nearly so; ligules very short, truncate, sometimes 

auriculate. 
31A. Spikelets all alike, 1- to many-flowered. 

32A. Spikelets solitary, rarely geminate at each node, not twisted. 
BS/AmuESpikeletsivenyashort.pedicelled an ereeeeeetieeeeeritee erin eriicitart ieee 28. Brachypodium 
33B. Spikelets sessile. 3 

34A. Spikelets placed flatwise to the rachis; both glumes developed. ..............-...-+-2+++-+e=- 29. Agropyron 
34B. Spikelets placed edgewise to the rachis; first glume wanting except in the terminal spikelet. ........ 30. Lolium 

32B. Spikelets 2 or 3, rarely solitary at each node, somewhat twisted. 
35'A0. Glumes?welliideveloped:M sake cate ence ce mie cies ere eicleiatercte ere erereterotere ecehevere fetsie ie iavenstecetatere ites stetenstee 31. Elymus 
35B. Glumes wanting or reduced to short bristles. ......... 2. sec e cece cece ence e cece eee eee eee ee 32. Asperella 

31B. Spikelets unlike, 3 at each node, the central one perfect, the lateral reduced, sterile. ................... 33. Hordeum 
30B. Inflorescence paniculate or digitate, rarely a spike with triangular axis bearing spikelets on 2 sides, or in a loose raceme. 

36A. Leaf-blades linear, sessile. 

37A. Glumes distinct; palea with 2 keels; spikelets 1- to many-flowered. 
38A. Caryopsis with a hairy beak at apex; style lateral; leaf-sheaths cylindric, with fused margins; spikelets usually 

Fatherlarge: twee co ecate cisitain fete eee ate ere cosie ece tats ietstane ctaiacerstareyaeiey esta eater ere teach ere tee ntctchapency ore everete 34. Bromus 

38B. Caryopsis not beaked; style terminal. 
39A. Lemmas 5-nerved. 

40A. Spikelets 1-flowered. 
41A. Rachilla produced behind the palea as a naked bristle. ...............-.-.2----- esses 35. Brachyelytrum 
41S Rachillavobsoletes pees nia cise oe erste toicnonne seretelneVereret ier nistere leer Teueter pereeere ier piste revo 36. Aulacolepis 

40B. Spikelets 2- to many-flowered. 
42A. Spikelets prominently flattened, densely arranged on one side of the upper part of panicle-branches. 

37. Dactylis 
42B. Spikelets flattened or somewhat so, arranged not only on one side of panicle-branches. 

43A. Lemmas glabrous or pubescent on back, often awned from apex. ................-----0-- 38. Festuca 

43B. Lemmas pubescent on midrib, awnless. 

44A. Lemmas rounded and not keeled at back, not webbed at base, with parallel nerves. ...... 39. Puccinellia 
44B. Lemmas keeled at back, with usually a tuft of long hairs at base, the nerves converging above. .. 40. Poa 

39B. Lemmas 7- to many-nerved. 
45A. Lower florets fertile, the upper few reduced; inflorescence commonly a panicle. 

46A. Callus of the florets glabrous; lemmas awnless (in ours). 

47A. Glumes 1- to 3-nerved, usually much shorter than the lemma; lemmas all alike; grasses of wet places. 

AT NAG Nbeat-sheathsticlosedal syvnreeiatieiarcistatsiatctorenraetehoneroersleretert crore ieicie feteleieietereber teinevetetee vero 41. Glyceria 
ABB. eiWeat-sheathsy Opens vasa scccs sie sys eeeshe ave istetate hevetate ete sts eleva tenets ciao clea abaya tate Are eam 4la. Torreyochloa 

47B. Glumes 3- to 7-nerved, nearly as long as the lemma; lemmas of few upper florets neutral and usually dis- 
similar to the fertile ones; grasses of mesophytic places. .............0e-eeeceeecseeees 42. Melica 

46B. Callus bearded; lemmas awned; grasses of forests. ........00 eee ccee cece eee e eee eeeaee 43. Schizachne 
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45B. Lower 2 florets neutral and epaleate, the uppermost fertile and bisexual; spikelets 3-flowered; inflorescence a 
raceme with alternately and loosely arranged spikelets deflexed in maturity. ........-++.++-- 44. Brylkinia 

37B. Glumes wanting or minute; palea of the bisexual florets 1- or 3-nerved; each spikelet consisting of one fertile floret; 
grasses of wet places. 

48A. Spikelets all alike and bisexual. 
49A. Spikelets laterally compressed; florets not stiped; stamens 3 or 6. ........ 22 eee eee eee reece tenes 45. Leersia 
49B. Spikelets nearly terete; florets stiped, deciduous with the stipe; stamen 1. ................-- 46. Chikusichloa 

Gwe, Solkiges chinonG, mete Ssoncodeccocnanoggon jo SH nanv Un aon TO DOD DbaodNTOUnaOOIT ODO 47. Zizania 

36B. Leaf-blades broadly lanceolate, often short-petiolate; spikelets few-flowered, sessile, the lowest floret bisexual and fertile, 
therothersereduced utopretrorselyesca DrOusiDLIStleSamleletetefatateiaetelevetevel eter -tatateciefelatalelalatstet= claleiatsleleloteye 48. Lophatherum 

29B. Lemmas 3-nerved, sometimes nearly nerveless. 

50A. Rather coarse tall grasses; spikelets prominently long-hairy; lemmas membranous, rather fragile. 

51A. Callus of the floret elongate; lemma glabrous; the lowest floret much longer than the glumes, usually staminate. 
49. Phragmites 

51B. Callus of the floret very short; lemmas long-hairy; lower florets bisexual, the lowest as long as or a little longer than the 
MNES GooboonconcooddecwOUTOGORObOO0 OU Cd0 nom pdondONooudcoD DUR OOO HI QOObErOOIdonanbooUO Io 50. Arundo 

50B. Grasses of small or medium size; spikelets without long hairs. 
52A. Caryopsis large, visible between the lemma and palea when mature; inflorescence a panicle. 

53A. Rather large grasses; spikelets 1-flowered; glumes connate at base. .......2.2000eeeeeeereeeeeee 51. Phaenosperma 
53B. Slender grasses; spikelets 2- or 3-flowered; glumes not connate. ........--22eeeeeee eee ee cece reece 52. Diarrhena 

52B. Caryopsis small, usually not visible. 
54A. First glume developed, both glumes shorter than the lowest lemma, as rigid as the lemma or thinner. 

55A. Spikelets with 2 or more bisexual florets. 

56A. Lemmas entire, acute, obtuse, or short-awned at apex. 

57A. Inflorescence a panicle. 
58A. Callus of the floret bearded. 

59A. Callus very short; culms thickened at base, with short internodes; lemmas awnless. ...... 53. Moliniopsis 
59B. Callus elongate; culms not thickened at base; lemmas short-awned. .............--+.- 54. Hakonechloa 

Sey, (Caillie Gelert, Sree, ooocooonmaananaddec nognDO OU ONL OU DOD ONDODIDUDODIUIDONGOODOC 55. Eragrostis 
57B. Inflorescence digitate; spikelets sessile, densely arranged in 2 rows on the outer side of the branches. . 56. Eleusine 

56B. Lemmas truncate or bifid at apex. 
60A. Inflorescence a panicle, branches few to many; spikelets sessile or short-pedicelled, spicately or racemosely ar- 

ranged on the branches. 
61A. Plants with cleistogamous flowers in the leaf axils; panicle-branches 1-7, with loosely arranged few spikelets; 

spikelets usually) short-awned, rarely, awnlesse)\ejeleeeiele wlsle «ee eee ere eee cise else = eieiicis ee << 57. Kengia 
61B. Plants without cleistogamous flowers; panicle-branches with many rather densely arranged spikelets. 

62A. Lemmas toothed or awned, linear-oblong, terete or subangular. ................2++-0- 58. Diplachne 
62B= Kemmasientire, awnless: laterally flattened’ yey cretereterei-cl-teleler=ieleleletatelelnte 1s eieialelelsiel> einai s 59. Leptochloa 

60B. Inflorescence a single terminal spike; awn of the lemmas elongate and geniculate (in ours). ...... 60. Tripogon 
55B. Spikelets with only 1 bisexual floret. 

63A. Inflorescence digitate; spikelet sessile or nearly so. 
64A. Spikelets 1-flowered, awnless or nearly so, without a reduced floret. ............2.---.2-005- 61. Cynodon 
64B. Spikelets with few reduced florets above a single bisexual one, usually awned. ..............-.+-- 62. Chloris 

63B. Inflorescence a panicle; spikelets pedicelled. 
65A. Lemmas awnless, nerves wanting or obsolete. 

66A. Low grasses with broadly lanceolate leaf-blades; spikelets 1- or 2-flowered, the upper floret, if any, pistillate. 
63. Coelachne 

66B. Low or rather tall grasses with linear or narrowly lanceolate leaf-blades; spikelets always 1-flowered. 

64. Sporobolus 
65 B vemmas;awieds(aniolrs))sMnenvesicistiuct.s celeste mteereteteroicreie aieioecioniciereicioiciatreriersiciole 65. Muhlenbergia 

54B. First glume usually wanting, rarely minute and membranous, the second one coriaceous, larger than the lemma. 
67A. Spikelets sunken in hollows on opposite sides of the axis of a solitary spike. ...........0---00-e00e 66. Lepturus 
67B. Spikelets falling singly from the pedicel of the spikelike racemes, laterally flattened. ...............+--- 67. Zoysia 

8B. Spikelets always 2-flowered, not laterally nor dorsiventrally flattened, articulate below the glumes; upper floret bisexual, the lower 
staminate or neuter, bisexual only in Isachne, very rarely both florets unisexual (Spinifex). 

68A. Lemma of the upper floret coriaceous, rarely herbaceous or crustaceous, more rigid than the glumes, awnless or rarely awned; 
lemma of lower floret usually simulating the glumes in texture, rarely in Isachne simulating the lemma of the upper floret in 
texture. 

69 Area GCallustofthempper foretawithyantult.om hairsn ends serene cee tei eee tee eae ae ee ee ees 68. Arundinella 
69B. Callus of the upper floret glabrous. 

70A. Spikelets all alike and bisexual. 

71A. Spikelets subtended or surrounded by 1 to many distinct or more or less connate bristles, forming an involucre and falling 
with them; lemma of the fertile floret herbaceous. 

fz bee Bustlersolitarysuplantrof wets placesn ssi were ae tee ator aie icici eee ee ae MO od sia eis cane 69. Pseudoraphis 
72B. Bristles few to many; plant of mesophytic or drier places. ...........0ccecccceeccccecccecceccecs 70. Pennisetum 

71B. Spikelets, if subtended or surrounded by bristles, falling detached from the persistent bristles; lemma of the fertile floret 
coriaceous or crustaceous. 

73A. Lower florets staminate or neuter. 
74A. Inflorescence an open or cylindrical panicle; spikelets usually distinctly pedicelled, not racemose. 
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75A. Branchlets of the panicle, or at least some of them, ending in a bristle. ..........-.-- +e seeeeees 71. Setaria 

75B. Branchlets not ending in a bristle. 
76A. Panicle cylindric, dense; fertile floret pedicelled, crustaceous; upper glume swollen at base. ...... 72. Sacciolepis 
76B. Panicle effuse; fertile floret sessile, coriaceous or nearly so; upper glume not swollen at base. ..... . 73. Panicum 

74B. Inflorescence digitate or racemose; spikelets sessile or very short-pedicelled, alternate in 2 rows on one side of a 

winged or wingless rachis. 
77A. Lemma of the fertile floret with hyaline membranous margins; lower glume minute or wanting. .... 74. Digitaria 

77B. Lemma of the fertile floret without hyaline margins. 
78A. Lower glume wanting. 

79A. Spikelets without an annular appendage at base; convex side of the floret and the upper glume facing the 
LACES ey a sa kscrcyccaysiaausuateriovelarste tuations tana. ep 4h edavecofeye ists MR PAE PN MSR STE EGVSUS cE ISOS SON CSor ten arts eke pPeNs tae 75. Paspalum 

79B. Spikelets with an annular appendage at base; flat side of the floret and the lemma of sterile floret facing the 
EAN SHA eM An a ee era sae ntti h Sob.cidG AOL MCAT AOnURO Caen Oeo 6 OCT OOOO O 76. Eriochloa 

78B. Lower glume present. 
80A. Glumes and (or) sterile lemma awned; floret smooth. 

81A. Leaf-blades lanceolate, membranous. ........:00cceccce cece e cree cece ereseeeeece 77. Oplismenus 

SIB; Weaf=blades\ linear, elomgate. ..scyyas. sisters aievs:aeeiels suetev aerate seeneay shavereretctavslehalesaaretoteleitaverers 78. Echinochloa 

80B. Glumes and florets awnless; floret usually rugose. ........222220.0eeeee cece tees eeees 79. Brachiaria 
73B. Both florets bisexual; inflorescence a panicle; spikelets pedicellate. ..................-....-2--20-000- 80. Isachne 

70B. Spikelets all unisexual; rigid littoral grasses with rigid pungent leaves; pistillate inflorescence a spiny head with long radiat- 
ing branchlets each bearing a single spikelet near the base; staminate inflorescence umbellate, with several spikelets on 
Gan Denia cou ucdutone dade tocon dean smooncaadocdocidoncvulBcccdoDS boopbacescootodaapdeue 81. Spinifex 

68B. Lemma of the upper floret thinly membranous, often with a long, geniculate, twisted awn, simulating in texture the lemma of 

the lower floret; glumes chartaceous or rather coriaceous; spikelets usually geminate. 
82A. Spikelets bisexual, often paired with a staminate or neuter spikelet. 

83A. Spikelets solitary at each node; inflorescence of 1 to many digitate continuous racemes. ................-.-+ 82. Dimeria 
83B. Spikelets geminate; racemes often articulate. 

84A. Spikelets all alike, bisexual; rachis of racemes slender, the internodes sometimes slightly inflated above. 
85A. Rachis of the racemes not articulate, persistent, the spikelets falling. 

86A. Lemma of the bisexual florets bifid; lower glume coriaceous, rounded on back; racemes peduncled. .. 83. Eccoilopus 
86B. Lemma of the bisexual floret not at all or scarcely bifid; lower glume membranous to coriaceous, with 2 delicate 

keels; racemes almost sessile. 

87A. Inflorescence a narrow silky panicle; spikelets awnless; lower glume membranous, without distinct keels; lodicules 

gabuabeyey Geren IRA; go sascodsonnnddoo ono dood dn sono DCH DONOODODUUCUODDSF OS UDODDDOUO 84. Imperata 

87B. Inflorescence a panicle or corymbose panicle, sometimes with a short axis; spikelets usually awned; lower glume 
herbaceous or rather coriaceous, with 2 keels; lodicules present; stamens usually 3. .......... 85. Miscanthus 

85B. Rachis of racemes articulate, disarticulating with the spikelets attached. 

88A. Racemes in panicles; spikelets 1-flowered. 
89A. Lower glume scarcely keeled at back; fertile lemma bifid. ...............-..-------eeeeeee 86. Spodiopogon 
89B. Lower glume with 2 keels at back; fertile lemma nearly entire. ..................-5--eee00e 87. Saccharum 

88B. Racemes solitary or in corymbs. 
90A. Lower glume 2-keeled, flat or sulcate between the keels; upper glume awnless or short-awned. 

91A. Culms decumbent and much branched at base; leaf-blades lanceolate; lower glume glabrous, impressed or 
SUICALEN Aetescs Steer haseistaseuececs nies aicvevs wiiave: ale ous love oheRer PONE Nemeensyo) anekerahe kh Iter efecto he eeerere 88. Microstegium 

91B. Culms erect from the base, simple, usually not branched; leaf-blades elongate, linear; lower glume mostly long- 
leah, HEL, op oogovooeeH boo Ons OnoOoUOadOODOOd COD DOOAONDSOOOOF DO DONODGIDOSDSONOSOOGC 89. Eulalia 

90B. Lower glume convex; racemes solitary on culms; upper glume long-awned. ................ 90. Pogonatherum 

84B. Spikelets of two forms, the sessile bisexual, the pedicellate sterile, rarely bisexual. 

92A. Racemes slender. 
93A. Inflorescence a panicle without bracts. 

94A. Internodes of the rachis without a hyaline center; glumes coriaceous; fertile lemma bifid. ......... 91. Sorghum 
94B. Internodes of the rachis with a hyaline line in the center; glumes chartaceous or slightly coriaceous; fertile lemma 

MEG GooROdesosRanoorotaaOOraoodd aoEaco cobs auoTobdoosaD a uosdodbaogoaNpOU 92. Bothriochloa 
93B. Inflorescence of 1 to many racemes arranged in a digitate corymb or of bracteate false panicles; internodes of rachis 

without a hyaline line in the center. 
95A. Leaf-blades ovate, embracing the culm at base; fertile lemma entire or bidentulate at apex, awned from the 

back below the tip; racemes few to many, in fascicles. ............02eeeeeeeeee este reece 93. Arthraxon 
95B. Leaf-blades linear, narrow; fertile lemma awned from the tip or between the teeth. 

96A. Lower glume of the sessile spikelets 2-keeled or sulcate in front; callus of the spikelets obtuse, not elongate. 
97A. Lowest pair of spikelets of one of the racemes alike, staminate, or neuter. .............. 94. Cymbopogon 
97B. Lowest pair of spikelets like the upper, one fertile and sessile, the other pedicellate, staminate, or reduced. 

95. Andropogon 

96B. Lower glume of sessile spikelets cylindric, terete, not keeled or sulcate; callus of sessile spikelets more or less 
elongate and acute at base; fertile lemma entire, with a thick awn at apex; 2 pairs of the spikelets at base 
of racemes alike, sterile, surrounding the upper spikelets as an involucre. .................. 96. Themeda 

92B. Racemes with a thick rachis. 
98A. Fertile lemma of sessile spikelets usually awned; racemes 2(—3) (in ours), closely appressed to each other, usually 

PUbEscENta epee traere ieee Lela neiersisiaiolsistarsier stators (atolte NC Rac veneer eee erae ke chee otter es 97. Ischaemum 
98B. Fertile lemmas awnless; racemes glabrous. 
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99A. Racemes several, rarely solitary in depauperate plants; spikelets not adnate to the internode. ...... 98. Phacelurus 

99B. Racemes solitary, terminal and axillary; spikelets adnate to the internodes. ...........++++ee0ee 99, Hemarthria 

82B. Spikelets all unisexual, the fertile spikelet solitary, the 1- or 2-flowered pistillate portion enclosed in a beadlike, lustrous, ovoid 
to globose, sheathing bract; staminate spikelets several, naked, in short racemes. ..........-.eececeeeeeeeeees 100. Coix 

1. CHIMONOBAMBUSA Makino Kan-curku Zoku 

Rhizomes elongate; culms medium-sized, sparse, cylindric or obtusely squarrose, usually with air-roots from the lower nodes; 
buds 3 at each node; spikelets solitary or few, terminal on branchlets, many-flowered, subtended by bracts; glumes 0; rachilla 
slender, glabrous; florets rather distant; lemma membranous, smooth, glabrous, weakly about 7-nerved, lanceolate, acuminate; 

palea nearly as long as the lemma, 2-keeled, glabrous, nearly smooth, subentire; stamens 3; stigmas 2——More than 10 species, 
in s. Asia. 

1A. Culms smooth, terete, the nodes without prominent air-roots; culm-sheaths membranous, rather persistent, but soon withering. 

1. C. marmorea 
1B. Culms roughened, obtusely quadrate, the lower nodes with prominent air-roots; culm sheaths rather thick, deciduous. 

1. Chimonobambusa marmorea (Mitf.) Makino. Bam- 
busa marmorea Mitf.; Arundinaria matsumurae Hack— 

Kan-cutku. Culms 2-3 m. long, to 15 mm. in diameter, 
with rather prominent nodes; culm-sheaths membranous, 

brownish purple spotted, nearly bladeless, yellowish brown, 
bristly while young; branchlets slender, with 3-4 leaves; leaf- 
sheaths with spreading hairs on margin, the auricles wanting, 
the oral bristles soft, flexuous, very promptly deciduous, 
smooth; leaf-blades lanceolate, paler beneath, thin, glabrous, 
6-15 cm. long, 8-12 mm. wide; spikelets 4-8 cm. long, linear, 

purplish; florets 5-8 mm. long, acuminate; rachilla green, 4-7 

mm. long——May-July. Said to be spontaneous in Kyushu, 
but extensively planted elsewhere in Honshu (centr. distr. and 
westward).——Cv. variegata. C. marmorea £. variegata (Ma- 

2. SEMIARUNDINARIA Makino 

2. C. quadrangularis 

kino) Ohwi. C. marmorea var. variegata Makino——Cuico- 
KAN-CHIKU. — Leaves white-variegated. 

2. Chimonobambusa quadrangularis (Fenzi) Makino. 
Bambusa quadrangularis Fenzi; Tetragonocalamus quad- 
rangularis (Fenzi) Nakai——Suro-curxu, SHIKAKUDAKE. 
Culms 3-5 m. long, to 2.5 cm. in diameter, obtusely quadrate 
in cross section, with rather long internodes, green, becoming 
brownish green when dry, rough; nodes prominent, densely 
fringed with yellowish brown bristles; branchlets rather slen- 
der; leaves 3-5, the blades narrowly lanceolate, 15-20 cm. long, 
1-2.5 cm. wide, glabrous; leaf-sheaths with spreading hairs on 
outer margin, the auricles wanting, the oral bristles erect, 
smooth.—Of Chinese origin, sometimes cultivated in Japan. 

NarIHIRADAKE ZOKU 

Rhizomes elongate; culms medium-sized, branches few at each node; culm sheaths deciduous, coriaceous, with a small 
blade at apex, the oral bristles rather rigid, erect; spikelets 1-3, spicately fasciculate on branchlets, 3- to 4-flowered, narrowly 
lanceolate, sessile or nearly so, bracteate at base; glumes wanting; rachilla short, appressed-pubescent; lemmas broadly lanceolate, 
acuminate, 9- to 10-nerved, rather thick, scaberulous above, with obscure transverse veinlets; palea about as long as the lemma, 
lanceolate, 2-keeled, shallowly bifid, scabrous especially on the keels; stamens 3; style single; stigmas 3; ovary glabrous—— 
Several species in s. Asia. 

1A. Prophylla (first leaf) of branchlets less than 1 cm. long, ovate-deltoid; branches densely arranged; leaf-blades narrowly lanceolate, 
BETO Ge Geico ele WAR” Sotiou coon eno pone COAnOG OURS PADD DOCH SOOO HD nddaToUn GOO dUnboosSoeroUUSEod DOO nS 1. S. fastuosa 

1B. Prophylla of branchlets 2-4 cm. long, linear, with spreading prominent hairs on the 2 keels; branches loosely arranged; leaf-blades 
broadiyglanceolatesmmithyronnded|| basegm tail vasteteesaceererleiercleleverelerlelsiorsisiecieieieieieinieteeieisiereicrceieisveaeiaisietels 2. S. yashadake 

Var. kagamiana (Makino) Ohwi. S. kagamiana Makino 
—Rikucuupake. A smaller plant with rachilla 7-12 mm. 

1, Semiarundinaria fastuosa (Mitf.) Makino. Bam- 
busa fastuosa Mitf.; Arundinaria narihira Makino——Nazt- 
HIRADAKE. Culms rather distant on elongate rhizomes, 
somewhat purple tinged, 5-10 m. tall, 3-4 cm. in diameter, 
culm-sheaths incompletely deciduous; leaves 4-6, the blades 

narrowly lanceolate, gradually tapering at apex, acute to 
obtuse at base, glabrous; leaf-sheaths glabrous or sparingly 
ciliate, the auricles wanting, the oral bristle smooth, finally 

deciduous; bracts of inflorescence 2-5 cm. long, often with a 

small blade; spikelets 3-4 cm. long, 3- to 4-flowered; rachilla 

not visible, 6-7 mm. long; lemma broad-lanceolate, 15-20 
mm. long, awn-pointed; palea ciliate on keels; anthers about 
10 mm. long——May. Honshu (centr. distr. and westw.), 
Shikoku, Kyushu; often cultivated. 

38. SINOBAMBUSA Makino 

long, 2/5 as long as the floret, less densely pubescent ——Cul- 
tivated in Honshu (Rikuchu). 

2. Semiarundinaria yashadake (Makino) Makino. S. 
fastuosa var. yashadake Makino——Yaswapake. Culms 
slender, the branchlets sparse, the culm-nodes and lower part 
of culm-sheaths short-hairy; leaves 3-5, the blades lanceolate 
to broad-lanceolate, rather abruptly acuminate, rounded at 
base; leaf-sheaths ciliate, the auricles wanting, the oral bristles 
slender, smooth, at length deciduous——Honshu (centr. distr. 
and westw.), Shikoku, Kyushu; spontaneous and cultivated. 

To-cHiku Zoku 

Rhizomes elongate; culms medium-sized, glabrous; nodes fringed with purplish hairs when young; internodes very elongate; 
culm-sheaths soon deciduous, the oral bristles rigid, glabrous; buds few; spikelets pedicelled, in bracteate panicles, narrow, 
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elongate; rachilla pilose; glumes 2 (-3), rather large, veiny; lemmas rather rigid, ovate, acuminate, 11- to 15-nerved, with 
transverse veinlets between the nerves; palea nearly as long as the lemma, 2-keeled, ciliate on the keel; stamens 3; ovary 

glabrous; stigmas 3—Several species in s. Asia. 

1. Sinobambusa tootsik Makino. Bambos tootstk Sieb. 
To-cuiku. Rhizome elongate; culms to 5 m. long, 3.5 

cm. in diameter, with prominent nodes; internodes 40-60 cm. 
long; branchlets slender; leaves 3-9, approximate, the blades 
lanceolate, 5-20 cm. long, 1.5-3 cm. wide, puberulent below, 
acuminate, obtuse to acute at base; leaf-sheath ciliate, the oral 

bristles rigid, erect; bracts ciliate, 1.5—4 cm. long; spikelets 8-20 
cm. long, many-flowered; rachilla 5-7 mm. long; glumes ovate, 
7-10 mm. long, acute; lemmas about 10 mm. long, ovate, 
acuminate, mucronate, palea a little shorter; anthers 4-5 mm. 

long. Of Chinese origin, cultivated in Japan. 

4, PHYLLOSTACHYS Sieb. & Zucc. Mapake Zoku 

Culms tall and thick, sparse; rhizomes elongate; culm-sheaths deciduous; branches geminate with sulcate internodes; leaf- 
blades lanceolate, the oral bristles rigid and persistent or rather soft and soon deciduous; spikelets sessile in axils of bracts, 
forming a bracteate spike, few-Alowered, the lateral ones prophyllate at base; glume 0 or 1, the lowest floret sometimes reduced 
to an empty lemma, the upper florets sterile; lemmas lanceolate, chartaceous, acuminate, the transverse veinlets obscure; palea 
linear-lanceolate, nearly as long as the lemma; rachilla short, often pubescent; stamens 3; ovary glabrous; style long; stigmas 3, 
filiform—About 30 species in India and China; introduced in Japan, only cultivated. 

1A. Culms nodding in upper part, the nodes with 2 rings, the upper very short and obscure; culm-sheath not ciliate; branches densely 
arranged; prophylls linear, shallowly bifid, early withering; leaf-blades approximate, to 10 cm. long, 1 cm. wide, thin; oral bristles 

erect, thin, early deciduous, often wanting. ..............- Be ASG Te Ci Ce ATO PR cun eran antes WAL 1. P. heterocycla 

1B. Culms erect, the nodes with 2 rings, the upper more prominent than the lower; culm-sheath ciliate or not; branches loosely arranged; 

leaf-blades larger, 10-12 cm. long, 1-1.5 cm. wide; oral bristles persistent. 
2A. Culm-sheath ciliate, commonly not spotted; prophylls of branchlets membranous, soon withering, deeply bifid, but soon splitting 

into 2 linear wrinkled filaments, 1—1.5 cm. long; oral bristles erect; auricles wanting. ............-.+.sse+eeeeeees 2. P. nigra 

2B. Culm-sheath not ciliate, commonly spotted; prophylls of branchlets 2-3 cm. long, entire, linear, somewhat persistent; oral bristles 

spreading, rigid; auricles prominent. ..........-----.--- 

J. Phyllostachys heterocycla (Carr.) Mitf. Bambusa 
heterocycla Carr.; P. pubescens Mazel ex Houz. de Lehaie; P. 
edulis Houz. de Lehaie (not Bambusa edulis Carr.); P. mitis 
ex auct——Moso-cuixu. Culms 10-12 m. long, to 20 cm. 
in diameter, short-pubescent while young, later much branched, 
nodding at apex; nodes nearly single ringed, the upper ridge 
indistinct; culm sheaths clothed with purple-brown hairs, 

bristly at apex, the blade small, narrow; branchlets slender; 

leaves 2-8, the blades thin, lanceolate to narrowly so, 4-8 (—10) 
cm. long, 4-8(—-10) mm. wide, pubescent below near base, the 
ligule rather prominent; leaf-sheaths sometimes short-pilose 
above; bracts narrowly oblong to oblanceolate, 16-22 mm. long, 

usually with a short, linear blade at apex, glabrous; spikelets 
glabrous——Aug.-Sept. Of Chinese origin, widely cultivated 

in Japan. 
Cy. Kikko-chiku (Mitf.). A monstrous unstable sport 

called KixxG-cur1xu in Japan, Loan Cuu in China or the so- 
called tortoise-shell bamboo. It is a curiosity without botanical 
standing, although the species was first known to botanists 
through this monstrous phase. As noted, this phase is not 
stable and does not reproduce itself. The lower culm-nodes are 
approximate, oblique, giving them a zigzag effect. This phase 
occurs isolated only among normal culms. Often grown in 
gardens but not long-lived. The names P. mitis var. heterocycla 
(Carr.) Makino, P. pubescens var. heterocycla (Carr.) Houz. 
de Lehaie, and P. edulis var. heterocycla (Carr.) Houz. de 
Lehaie, based on this monstrous form, must be rejected (cf. In- 
ternational Rules Bot. Nom. 1961, Art. 67). 

2. Phyllostachys nigra (Lodd.) Munro var. nigra. 
Bambusa nigra Lodd.; P. puberula var. nigra (Lodd.) Houz. 
de Lehaie; P. nigra (Lodd.) Munro—Kvuro-cuixu. Culms 
green at first, becoming blackish, smooth. The typical phase of 
Chinese origin, is extensively cultivated in Japan, as well as 
the following. 

Var. henonis (Bean) Stapf. Bambusa puberula Miq.; P. 

4 tg al aueve Judeweane ape ean esate eet ebeialleue ore evens eee Keray ners 3. P. bambusoides 

puberula (Mig.) Makino; P. henonis Bean; P. faurie: Hack. 
H1A-CHIKU. Culms to 10 m. long, 3-10 cm. in diameter, 

erect, slightly scaberulous, soon glabrescent; nodes with 2 
prominent rings; culm-sheaths not spotted, ciliate, with a short 
blade, the auricles with scabrous bristles; leaves 3-5, the blades 
chartaceous, lanceolate, 5-10 cm. long, 8-12 mm. wide, acumi- 

nate, glaucescent and pubescent near base beneath, the auricles 
wanting, the oral bristles erect; inflorescence a fasciculate spike, 
2.5-3 cm. long, the bracts shorter than the spike, lanceolate, 
short-pubescent on the back near tip, with a short subulate 
blade at apex; spikelets linear, 1- or 2-flowered, the upper floret 
neuter; lemmas linear-lanceolate, about 15 mm. long, pubes- 
cent, gradually tapering to the tip; palea a little shorter than 
the lemma, pubescent; anthers 7-8 mm. long—May-July. 
Long cultivated in Japan, introduced from China. 

8. Phyllostachys bambusoides Sieb. & Zucc. var. bam- 
busoides. P. megastachya Steud.; P. reticulata (misapplied by 
K. Koch); P. quilioi Riv.; P. mazelii A. & C. Riv—MapakE. 
Culms 10-20 m. long, 5-13 cm. in diameter, smooth, erect; 

nodes with 2 prominent rings; culm sheath with blackish 
spots, glabrescent, not ciliate, with a short blade at apex; leaves 
3-5, the blades chartaceous, lanceolate, 8-12 cm. long, 
1-1.5(-2) cm. wide, glaucescent beneath, pubescent near base 
beneath; leaf-sheaths more or less ciliate, the auricles semi- 

rounded, spreading to slightly reflexed, with rigid spreading 
bristles on margin; spikes lanceolate, 4-6 cm. long, the bracts 
broadly oblanceolate, glabrous, 22.5 cm. long, with an ovate 
to lanceolate, acuminate blade; spikelets slightly longer than 
or nearly as long as the bract, glabrous, narrowly lanceolate, 
1- or 2-flowered; rachilla glabrous; lemmas about 2 cm. long, 

aristately acuminate; palea as long as the lemma, glabrous. 
—June. Of Chinese origin, widely cultivated in Japan. 

Var. aurea (A. & C. Riv.) Makino. P. aurea A. & C. Riv. 
—Horercniku. Lower nodes of the culm approximate. 
Commonly cultivated—China. 
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5. SHIBATAEA Makino 

Small erect bamboo with elongate rhizomes; culm-nodes prominent; internodes with a groove on one side; culm-sheaths 

thinly chartaceous, glabrous, deciduous, with a short aristate blade, without bristles; branches few, short, usually with 2 nodes, 
with 1 leaf (rarely 2) at apex and membranaous linear scales near the base; leaf-blades broadly lanceolate, without sheaths, not 
bristly at base; inflorescence a short spike, axillary on lower nodes of branches, with membranous bracts; spikelets 1-3 in the 
axil of each bract, sessile, 2-lowered, glabrous, broadly lanceolate or oblong, with a prophyllum at base; glumes 2, membranous, 
broadly lanceolate, unequal, 9- to 13-nerved, acute; rachilla glabrous; upper internodes elongate; upper florets reduced; lemmas 
membranous, broadly lanceolate, about 11-veined, with obscure transverse veinlets, abruptly acuminate; palea nearly as long 
as the lemma, with 2 keels and few slender nerves; stamens 3; style 1; stigmas 3——Two species, one in Japan, the other in 

China. 

1. Shibataea kumasaca (Zoll.) Makino. Bambusa 
kumasaca Zoll.; Phyllostachys Rumasaca (Zoll.) Munro; P. 
ruscifolia Nichols.; S. rusctfolia (Sieb.) Makino——Oxa- 
MEZASA. Culms erect, 1-1.5 m. long, branches short; culm- 
sheaths glabrous; leaf-blades 6-10 cm. long, 15-25 mm. wide, 

loosely pilose beneath, abruptly acuminate, acute at base; 
sheaths at base of branches membranous, linear, 3-4 cm. long; 

OKAMEZASA ZOKU 

prophylla of branches linear, thinly membranous, bifid, 
2-keeled, pubescent on the keels; spikelets 15-18 mm. long; 
glumes about 4 and 8 mm. long respectively; lemmas 10-12 
mm. long; palea glabrous on the keel; anthers about 8 mm. 
long——Widely cultivated, reportedly spontaneous in west- 
ern Japan. 

6. ARUNDINARIA Michx. Mepaxke Zoku 

Rhizomes short or elongate; culms small to medium-sized; culm-sheaths persistent; branches few (rarely 1 or 2) at each 
node, profusely branched; leaf-blades narrowly lanceolate, without auricles, the oral bristles slender, smooth, flexuous; in- 
florescence racemose-fasciculate at nodes of branches and culms; spikelets often sessile, bracteate or ebracteate, without prophylla, 
linear, slightly flattened, rather many-flowered; glumes 2, sometimes 1, small, chartaceous, several-veined; lemmas chartaceous, 
glabrous, rather large, several-nerved, with transverse veinlets between the nerves; palea as long as the lemma, 2-keeled; rachilla 
appressed-pubescent; stamens 3; ovary glabrous; style single; stigmas 3—Scores of species have been described from Japan 
and China. The following list represents a conservative evaluation of the most important species. 

1A. Rhizomes often very short; culms in scattered tufts; ligules always prominent; leaf-blades narrow, caudately long-acuminate. 

2A. Leaf-blades 4-6, 10-30 cm. long; oral bristles usually wanting; inflorescence usually axillary, not leafy at base. 
3A. Leaf-blades narrowly lanceolate, 15-30 cm. long, 1.5-2.5 cm. wide, rather coriaceous, with elevated veinlets. ...... 1. A. hindsii 
3B. Leaf-blades linear, 10-30 cm. long, 8-20 mm. wide, chartaceous, with only slightly raised veinlets. ........... 2. A. graminea 

2B. Leaf-blades 5-10, 4-15 cm. long, 4-10 mm. wide; oral bristles always well developed; inflorescence terminal on leafy branchlets. 
3. A. linearis 

1B. Rhizomes typically elongate, creeping; culms solitary; ligules sometimes prominent; leaf-blades usually broader. 
4A. Culm-nodes with prominent hairs; leaf-sheath glabrous or nearly so. 

Save leat-bladesipubescent beneath raraseses)syeps -fejcho eds) paca staccrsteieis|ovebsveheravevsysacievey rate sini elegeteteiete ereveveisierereierstatarsieisre reroiens 4. A. pygmaca 

5B. Leaf-biades glabrous or nearly so beneath. 
6A. Leaf-blades narrowly lanceolate, gradually tapering above; culms thick, the prominent nodes densely fringed with retrorse hairs. 

5. A. kiusiana 

6B. Leaf-blades lanceolate to narrowly so, acuminate. 

Ts Ciline acemky cin Songocconcndocdondovoogucoumnas ong UsoebougUDO dD On DENS OGUNOGSZUDEAoOdUD00RD 6. A. pumila 
Bae Guimsimrchy pramched emery. ergot tee crtarsretess versely ehateler <1 a\sueis (oolayeie tel nape rerey hers oxo sleusis elo \cks niekGies=pelialokelere 7. A. argenteostriata 

4B. Culm-nodes glabrous or nearly so. 
Ya. IbeavEdneain Glareahy dnemenlless, adocemaonade oss conoonnpdoacE ol sooo Oe GUN ODDL OSORNO DCNGUGISOORGOS 8. A. nagashima 

8B. Leaf-sheath glabrous to only sparsely short-pilose. 
9A. Leaf-sheath retrorsely pilose between the nerves. 

10A. Leaf- and culm-sheaths purplish, retrorsely pilose only near the margins while young; inflorescence purplish. 9. A. vaginata 
10B. Leaf- and culm-sheaths green, retrorsely pilose while young. ...........-. es seeeeeee eee ee eee eneeeeeuee 10. A. virens 

9B. Leaf-sheath not retrorsely pilose. 
11A. Culms larger, 3-5 m. tall, 1-3 cm. in diameter; branches numerous at each node; leaves rigid, long-acuminate, drooping at 

ERs che code nacas owe sbanooUN non OoUnb ono sOUDDL coop auod Bobo DU don oO SUSUR AOUS oes Hts Autre 11. A. simonit 
11B. Culms smaller, 1-2 m. tall, 2-10 mm. in diameter; branches 2—3(—5) or rarely solitary; leaves thinner, not drooping at 

apex. 
2 Acweleeat-bladesslone-acuminiatesreterecieyatsterstciaierevateicialereierelolerene terete lore: Fat sholares laiehaye) seayareieieisrayetera etevatchelaycveheralereiera 12. A. chino 
2 Bomeleat-bladesrabriptly, actu natesterstsr st Nefetoleretsteresaleoreteteralataraxers a etetetotatensterst1elay=tetetevaleleveielctelereyeleieielere\erele 4. A. pygmaca 

1. Arundinaria hindsii Munro. Pleioblastus hindsti base; leaf-sheaths glabrous, usually without oral bristles, the 
(Munro) Nakai; Thamnocalamus hindsii (Munro) E. G. 
Camus——K ANZAN-CHIKU. Rhizomes short; culms in tufts, 

3-5 m. long, 1-3 cm. in diameter, deep green; nodes not 
prominent, glabrous; internodes elongate; culm-sheaths gla- 
brous; branches 3-5, erect, with densely disposed branchlets; 
leaves 4-5, the blades coriaceous, narrowly lanceolate, glabrous, 

15-30 cm. long, 1.5-2.5 cm. wide, long-acuminate, cuneate at 

ligules rather long; spikelets few together, in lateral fascicled 
racemes, 5-8 cm. long, more than 10-flowered; rachilla ap- 
pressed-pilose; lemma 10-15 mm. long; palea with spreading 
hairs on the keels——May. Spontaneous in s. China, culti- 
vated in Japan. 

2. Arundinaria graminea (Bean) Makino. Pleioblastus 
gramineus (Bean) Nakai; A. hindsii var. graminea Bean—— 
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TAI-MIN-CHIKU. Rhizomes short; culms in tufts, erect, 3-5 
m. long, 5-20 mm. in diameter; culm-sheaths at first sparsely 
setose, soon glabrate; branches with densely arranged branch- 
lets; prophylla short, ascending-hirsute; leaves 4-6, the blades 
narrowly lanceolate to linear, 10-30 cm. long, 8-20 mm. wide, 
caudately acuminate; leafsheaths glabrous, usually without 
oral bristles; spikelets 1-3, 3-5 cm. long, less than 10-flowered; 
lemma about 10 mm. long; palea hirsute with spreading hairs 
on the keels—June. Spontaneous in the Ryukyu Islands, 
cultivated in Japan. 

8. Arundinaria linearis Hack. Pleioblastus linearis 
(Hack.) Nakai ——RyuKyt-cuiku, Gy6y0-cHIKU. Culms 
2-3 m. long, glabrous, smooth; culm-sheaths glabrous; 
branches 1-5, densely ramified; leaves 6-10, the blades broadly 
linear, glabrous, rather small, caudately acuminate, the oral 
bristles 5-6 mm. long, erect, smooth; inflorescence terminal on 
leafy branchlets; spikelets few, few-flowered; lemma 10-12 
mm. long——Spontaneous in the Ryukyu Islands, cultivated 
in Kyushu (s. distr.). 

4, Arundinaria pygmaea (Miq.) Mitf. Bambusa 
pygmaea Miq.; A. variabilis var. pygmaea (Migq.) Makino; 
Pleioblastus pubescens Nakai; A. variegata var. viridis forma 
pubescens Makino—KeE-nezasa, KE-orosHIMA-cHIKU. Rhi- 
zome elongate; culms distant, erect, 1-2 m. long, 2-5 mm. in 
diameter; nodes densely fringed with brownish bristles; 
branches 1-3 at each node; leaf-blades lanceolate to narrowly 
so, 3-20 cm. long, 4-30 mm. wide, abruptly acuminate, obtuse 
to rounded at base, pubescent beneath; leaf-sheaths glabrous or 
retrorsely setulose between the nerves when young, the oral 
bristles smooth—Maay-June. Honshu (Suruga and westw.), 
Shikoku, Kyushu; common in hills. 

Var. glabra (Makino) Ohwi. A. variegata var. viridis 
forma glabra Makino——Nezasa. Leaves and nodes gla- 
brous; occurs within the range of the typical phase. 

5. Arundinaria kiusiana (Makino) Ohwi. Pletoblastus 
kiusianus Makino—FusuHaKa-sHINo. Culms 2-3 m. long; 
nodes with dense retrorse brown bristles; leaves 3-8, the blades 

narrowly lanceolate, 7-25 cm. long, 8-28 mm. wide, long- 
acuminate, rounded to abruptly acute at base, glabrous; leaf- 
sheaths glabrous on the back, ciliate on the margin, the oral 
bristles erect, smooth—K yushu (Higo). 

6. Arundinaria pumila Mitf. Pleioblastus pumilus 
(Mitf.) Nakai; Nipponocalamus pumilus (Mitf.) Nakai—— 
Supare-yosu1. Culms I-1.2 m. long, 2—2.5 mm. in diameter, 
nearly simple; nodes densely brown-hirsute; leaves 5-6, the 
blades narrowly lanceolate, 12-20 cm. long, 7-23 mm. wide, 
acuminate, abruptly acute at base, sometimes pilose beneath; 
leaf-sheaths glabrous, the oral bristles smooth, whitish— 
Honshu (Chigoku Distr.), Shikoku, Kyushu. 

7. Arundinaria argenteostriata (Regel) Vilm. var. ar- 
genteostriata. Pleioblastus argenteostriatus (Regel) Nakai; 
Bambusa argenteostriata Regel; A. chino var. argenteostriata 
(Regel) Makino; Nipponocalamus argenteostriatus (Regel) 
Nakai——Oxinapake. _ A cultivated phase with variegated 
leaves. 

Var. communis (Makino) Ohwi. Pleioblastus communis 
(Makino) Nakai; 4. communis Makino——Goxiake. 
Culms 1-3 m. long, 2-15 mm. in diameter, often branched; 

nodes densely hairy, later glabrate, the hairs at first erect, soon 
spreading; culm-sheath ciliate; leaves 3-13, the blades lanceo- 

late, 10-30 cm. long, 10-35 mm. wide, acuminate, rounded to 
abruptly acute at base, glabrous; spikelets 5- to 9-flowered, 
3.5-7 cm. long; lemmas 11-19 mm. long; palea 10-12 mm. 
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long—Honshu (Kinki Distr. and westw.), Shikoku, Kyu- 
shu. 

Cy. disticha. A. argenteostriata var. disticha (Mitf.) Ohwi; 
Nipponocalamus argenteostriatus var. distichus (Mitf.) Nakai; 
Bambusa disticha Mitf. Plant smaller in all its parts. 
Cultivated. 

8. Arundinaria nagashima Mitf. Nipponocalamus na- 
gashima (Mitf.) Nakai; Pleioblastus nagashima (Mitf.) Nakai 
—HrrouzasA. Culms 0.5-1.5 m. long, 2-10 mm. in 
diameter, densely retrorse-hairy only while young; nodes 

pilose while young; leaf-blades lanceolate to narrowly so, 
5-25 cm. long, 7-30 mm. wide, long-acuminate, rounded to 
abruptly acute at base, glabrous; leaf-sheaths densely retrorse- 

hairy and rather long spreading-ciliate; the oral bristles 
smooth, white——Honshu (Tokaido, se. Kinki), Kyushu. 

9. Arundinaria vaginata Hack. Pleioblastus vaginatus 
(Hack.) Nakai; Nipponocalamus vaginatus (Hack.) Nakai 
——HAkoNEDAKE. Culms 2-4 m. long, 2-12 mm. in di- 
ameter, glabrous; nodes and culm-sheaths glabrous; branches 
1-3 at each node; leaf-blades narrowly lanceolate, 5-20 cm. 

long, 5-15 mm. wide, acuminate, rounded to acute at base, 
glabrous or nearly so; spikelets 2-4 cm. long, 4- to 7-flowered; 
lemma about 15 mm. long, purplish; palea 7-9 mm. long—— 
Honshu (Sagami, Izu, Suruga). 

10. Arundinaria virens (Makino) Ohwi. Pleioblastus 
virens Makino; Nipponocalamus virens (Makino) Nakai—— 
AO-NEZASA. Culms erect, 2-4 m. long, 2-17 mm. in di- 
ameter, glabrous; culm-sheaths glabrous; leaf-blades lanceolate 
to narrowly so, 3-25 cm. long, 5-25 mm. wide, long-acumi- 
nate, rounded at base, minutely pilose along the midrib be- 
neath; leaf-sheaths green, retrorsely short-hairy between the 
internerves while young, the oral bristles erect, 3-4 mm. long, 

smooth, flexuous—Honshu (Tohoku Distr.). 
11. Arundinaria simonii (Carr.) A. & C. Riv. Bambusa 

simonii Carr.; Pleioblastus simoniu (Carr.) Nakai; Nippono- 
calamus simon (Carr.) Nakai——Mepake, Kawa-TaKe. 
Culms erect, 3-5 m. long, 1-3 cm. in diameter, glabrous, green; 
branches 5-10 at each node, spreading, curving above; leaves 

3-6, puberulent only on the upper surface of the petiole, the 
blades narrowly lanceolate to broadly linear, 5-30 cm. long, 
1-3 cm. wide; leaf-sheaths glabrous, the oral bristles erect, 
smooth; spikelets rather numerous, fasciculate in the leaf-axils, 

4- to 10-flowered; lemma 10-18 mm. long, sometimes purplish. 
—Sometimes cultivated, spontaneous in Honshu (s. Kanto 
Distr. and westw.), Shikoku, Kyushu. 

12. Arundinaria chino (Fr. & Sav.) Makino. Bam- 
busa chino Fr. & Sav.; Pleioblastus maximowiczii (A. & C. 
Riv.) Nakai; Nipponocalamus chino (Fr. & Say.) Nakai; P. 
chino (Fr. & Sav.) Nakai; B. maximowiczi A. & C. Riv., non 
Munro, nec Nichols.; 4. simonii var. chino (Fr. & Sav.) Ma- 
kino——AzuMA-NEZASA, SHINAGAWADAKE. Culms 0.5-2.5 m. 
long, 2-7 mm. in diameter, smooth; branches 1-5 at each node; 
culm- and leaf-sheaths glabrous excepting the ciliate margins; 
leaf-blades lanceolate to narrowly so, 5-25 cm. long, 5-20 mm. 
wide, gradually acuminate, rounded to abruptly acute at base, 
glabrous or slightly puberulent on one side beneath; spikelets 
few, fasciculate in leaf-axils, sometimes racemose, 3-7 cm. 
long; lemmas green to purplish, 10-19 mm. long; palea about 
10 mm. long——Honshu (Kanto, and s. Tohoku Distr.); 
very common.— Cv. laydekeri. A. chino f. laydekeri (Bean) 
Ohwi; Pleioblastus chino var. laydekeri (Bean) Nakai; A. 
laydekeri Bean——Kunjo-cuixu. _ Leaves yellow-variegated. 
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Sasa ZoKu 

Rhizomes much ramified and long-creeping; culms woody, small to medium-sized, with slightly to prominently thickened 
nodes; culm-sheaths persistent; branches solitary at each node; leaf-blades broadly lanceolate to narrowly oblong, usually 
lustrous above, rather large, the auricles rounded, sometimes wanting, with rigid, scabrous, straight setae on the margin; panicles 
pedunculate, bractless, on lower to upper part of the culms, the branches and pedicels pubescent; spikelets linear to narrowly 
oblong, few- to rather many-flowered, the rachilla hairy; glumes wanting to 1 or 2, membranous; lemmas rather small, ovate, 

5-18 mm. long, acute or sometimes awn-pointed, few-nerved; palea about equal in length to the lemma, 2-keeled; stamens 6, 
sometimes 3 or 5; style simple with 3 stigmas.—Japan, Korea, Sakhalin, and Kuriles. Multitudes of species have been described 
from Japan, of which only the best marked are treated here. 

1A. Lemmas 12-18 mm. long; oral setae smooth above; stamens usually 4 or 5; rachilla-joints much shorter than the lemma. 

1. S. ramosa 
1B. Lemmas 4—-10(-11) mm. long; oral setae wanting, or when present, scabrous to the apex. 

2A. Auricles and oral setae prominent, but deciduous in the 2d year; stamens 6; glumes 0-1(-2), not prominent; rachilla visible. 
3A. Culms slender, low, sparsely branched, with greatly swollen nodes and elongate internodes; panicle-branches bearing 1-3 spikelets. 

2. S. nipponica 
3B. Culms thicker, more elongate, much branched, nodes less swollen; lower panicle-branches bearing 3-10 spikelets. 

4A, Leaf-blades and culm-sheaths prominently pilose; leaves narrowly oblong, those of the 2d year conspicuously white-margined; 
culms 80-120 cm. long, branched. ................. 

4B. Leaf-blades and culm-sheaths not prominently pilose. 
Aver Leaves})—O.cMle wider sence danse son eee eee ac 
5B. Leaves usually less than 5 cm. wide. ............... 

S.A COG PARSE HS ES mest Fat sieieke mrt ecu enable ee Sie 5 3. S. veitchi 

Coop bd eReIco Os ant obeibocds Rernc eon De re a 4. S. palmata 
SENG teya ujalctisverelavss rousis ies shete elas nee are e emer aa eae 5. S. senanensis 

2B. Auricles wanting, the oral setae usually not developed; glumes 2, prominent; spikelets densely flowered, with usually shorter, hidden 
rachilla. 

6A. Stamens 6. 
7A. Culms ascending from base, with prominent nodes. 

8A. Leaf-blades pubescent below; culm-nodes hairy while young. .............:cceeeececccceuccccceeceseees 6. S. cernua 
8B. Leaf-blades glabrous; culm-nodes glabrous from the first. .........eeeeceeeccecc cece eeceeuceructeues 7. S. kurilensis 

7B. Culms erect from base, the nodes not prominent. 

9A. Culms 2-5 m. long; leaf-blades 8-30 cm. long; lemmas 10-12 mm. long; spikelets 6- to 10-flowered, 2-6 cm. long. 

8. S. japonica 
9B. Culms about 1 m. long; leaf-blades 512 cm. long; lemmas 5~7 mm. long; spikelets 3- to 5-flowered, 1-1.5 cm. long. 

GEspeStamens 5 cysteicte hee: scaropsvel Ste sre asa sha HS ov cveranosagtre tetera gvas 

1. Sasa ramosa (Makino) Makino. Bambusa ramosa 
Makino; Arundinaria ramosa (Makino) Nakai; Sasaella ra- 
mosa (Makino) Makino——Azumazasa. Culms 1-2 m. 
long, to 9 mm. in diameter, purplish, glabrous, branched in 
upper part; branches solitary at the nodes; leaves 3-5, thinly 
coriaceous, the blades broadly lanceolate, to 15 cm. long, 2 
cm. wide, acuminate, rounded at base, usually puberulent be- 

neath, more or less white-margined during the winter; leaf- 

sheaths glabrous, the oral setae rigid below; spikelets rather 
few, in a peduncled racemelike panicle, linear, 3-6 cm. long, 
5- to 10-flowered; glumes membranous, small, narrow, the first 
often wanting; lemmas chartaceous, 12-17 mm. long; rachilla- 

joints usually 1%-% as long as the floret--———May-June. Hon- 
shu. 

2. Sasa nipponica (Makino) Makino. Bambusa nip- 
ponica Makino——Mrvakozasa. __ Rhizomes elongate; culms 
30-100 cm. long, solitary, sparsely branched at base, internodes 
long and slender, with globosely swollen nodes, usually gla- 
brous; leaf-blades linear-oblong to narrowly lanceolate, 10- 
20(-25) cm. long, 2-3.5(-5) cm. wide, abruptly acuminate, 
cuneate to obtuse at base, white-margined during the winter, 
pilose beneath; leafsheaths usually glabrous, the auricles 
rounded, with spreading oral setae, deciduous in the 2d year; 
spikelets 3- to 6-flowered, the florets loosely arranged, 6-10 
mm. long——Honshu, Shikoku, Kyushu. 

3. Sasa veitchii (Carr.) Rehd. Bambusa veitchii Carr.; 
Phyllostachys bambusoides var. albomarginata Miq.; S. albo- 
marginata (Miq.) Makino & Shibata——Kumazasa. Culms 
50-120 cm. long, loosely branched in upper part, sheaths hairy 

9. S. owatarit 
OD OT UO ORD CUD LIA DEIR OE IC CR ee oa ia 10. S. borealis 

while young; leaves 4-7, the blades 10-25 cm. long, 3-7 cm. 

wide, narrowly oblong, abruptly acuminate, rounded at base, 
prominently short-pilose beneath, broadly white-margined dur- 
ing the winter; oral setae distinct, but finally deciduous; 

peduncles usually elongate; spikelets many, linear ——Honshu 
(Chugoku Distr.), Shikoku, Kyushu; also widely cultivated 
in gardens. 

4. Sasa palmata (Bean) Nakai. Arundinaria palmata 
Bean—Curmaxizasa, Kumarzasa. Culms 1-1.5 m. long, 
slightly ascending from base, 6-8 mm. in diameter; leaves 5-9, 
the blades 10-35 cm. long, 5-8 cm. wide, narrowly oblong, 
thinly coriaceous, usually glabrous on both surfaces, some- 
times puberulent beneath, the auricles usually developed, 
bristly ciliate; panicles long-peduncled, spikelets rather many, 
loosely arranged; florets 7-9 mm. long, narrowly ovate—— 
Hokkaido, Honshu, Shikoku, Kyushu. Sakhalin. 

5. Sasa senanensis (Fr. & Sav.) Rehd. Bambusa senan- 
ensis Fr. & Sav.; Arundinaria kurilensis var. paniculata F. 
Schmidt; S. paniculata (F. Schmidt) Makino——Nemacart- 
DAKE. Culms 2 m. long or more, ascending at base; leaf- 

blades 15-30 cm. long, usually 3-5 cm. wide, more or less 
pilose; leafsheaths glabrous, the oral setae sometimes want- 
ing; panicles rather large, often purplish——Mountains; Hok- 
kaido, Honshu, Shikoku. 

6. Sasa cernua Makino. S. kurilensis yar. cernua (Ma- 
kino) Nakai——Oxuyamazasa. Culms to 1.7 m. long, 1 
cm. in diameter, glabrous, ascending at base, with puberulent 
nodes; leaf-blades thinly coriaceous, 20-23 cm. long, 2.5-6.5 
cm. wide, acuminate, acute to obtuse at base, glabrous above, 
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pilose below; leaf-sheaths glabrous, without oral setae; pe- 
duncles elongate, panicles often nodding, 7-12 cm. long; spike- 
lets few, pedicelled, broadly linear, purplish, densely flowered; 
florets 8-10 mm. long——Hokkaido, Honshu (centr. distr. 
and northw.). 

7. Sasa kurilensis (Rupr.) Makino & Shibata. Arundi- 
naria kurilensis Rupr.; Bambusa kurilensis (Rupr.) Miyabe; 
Pseudosasa kurilensis (Rupr.) Makino——CuitsHimazasa. 
Culms 1-2 m. long, sometimes smaller, glabrous, branched; 
culm-sheaths glabrous; leaves 2-4, the blades narrowly oblong, 
5-20 cm. long, 1-4 cm. wide, lustrous above, glabrous; culm- 
sheaths glabrous, usually without oral setae; panicles ovate; 

peduncles usually only slightly longer than the reduced leaf- 
blades; spikelets few, purplish, 15-25 mm. long, densely 3- to 
5-flowered, with 2 small glumes (sometimes 1) at base; lemmas 
7-11 mm. long, minutely ciliate——High mountains; Hok- 
kaido, Honshu (centr. distr. and northw.) ——Kuriles, Sakha- 
lin, and Korea (Dagelet Isl.). 

Var. uchidae (Makino) Makino. S. uchidae Makino; 
Pseudosasa uchidae (Makino) Makino—NacaBa-NEMAGARI- 
DAKE. _ Blades 5-7, narrowly oblong to lanceolate—Hok- 
kaido, Honshu (centr. distr. and northw.). 

8. Sasa japonica (Sieb. & Zucc.) Makino. Arundinaria 
japonica Sieb. & Zucc.; A. metake Nichols.; Pseudosasa ja- 
ponica (Sieb. & Zucc.) Makino; Yadakeya japonica (Sieb. & 
Zucc.) Makino—Yapaxt. Culms 2-5 m. long, 5-15 mm. 
in diameter, glabrous, erect; nodes not elevated; internodes 
slender; culm-sheaths persistent, elongate; branches solitary 
on upper part of the culm; leaf-blades approximate, narrowly 
lanceolate, 8-30 cm. long, 1-4.5 cm. wide, glabrous, long- 
acuminate, acute at base, deep green above; leaf-sheaths gla- 
brous, sometimes purplish, the oral setae often wanting; 
panicles 8-15 cm. long, spikelets about 10, linear, purplish; 
glumes acuminate, the first 5-8 mm. long, the second 7-10 
mm. long; lemmas narrowly ovate, 10-12 mm. long, acute, 

8. ALOPECURUS L. 
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scaberulous above; palea 8-12 mm. long, with ciliate keels. 
—May-Nov. Honshu, Shikoku, Kyushu. s. Korea. 

9. Sasa owatarii (Makino) Makino. Arundinaria owa- 
tarit Makino; Yadakeya owatarii (Makino) Makino; Pseu- 
dosasa owatarii (Makino) Makino——YaxusHrmapake. 
Culms 50-100 cm. long, 2-5 mm. in diameter, branched in 

upper part, nodes not elevated; culm-sheaths glabrous; leaf- 
blades rather thick, narrowly lanceolate, 5-12 cm. long, 5-10 
mm. wide, yellowish green, with well-elevated veinlets, long- 
acuminate, acute to obtuse at base; leaf-sheaths glabrous, the 
oral setae wanting; panicles terminal on leafless branchlets, 
3-5 cm. long; peduncles glabrous; spikelets oblong, 3- to 
5-flowered, 1-1.5 cm. long, on ascending pedicels; glumes ob- 
tuse, the first 2-3 mm., the second 4-5 mm. long; lemmas 5-7 
mm. long, rather obtuse, short-mucronate; palea obtuse, with 
2 ciliate keels ——High mountains; Kyushu (Yakushima). 

10. Sasa borealis (Hack.) Makino. Bambusa borealis 
Hack.; Arundinaria purpurascens Hack.; S. spiculosa Makino, 
excl. syn.; Pseudosasa spiculosa Makino, excl. syn.; P. pur- 
purascens (Hack.) Makino; Sasamorpha purpurascens (Hack.) 
Nakai; Sasamorpha purpurascens var. borealis (Hack.) Nakai; 
Sasa purpurascens (Hack.) E. G. Camus; Sasa purpurascens 
var. borealis (Hack.) Ohwi——Suzu, Jake. Culms 1-2 m. 
long, 3-6 mm. in diameter; nodes not prominently elevated; 
leaf-blades oblong-lanceolate, 10-30 cm. long, 1-6 cm. wide, 
gradually acuminate, abruptly acute at base, rather lustrous 
above, usually glabrous; panicles long-peduncled, 8-15 cm. 
long, often purplish, usually with a whitish bloom; pedicels 
yellowish pilose, spikelets ascending; glumes unequal, acumi- 
nate, several-nerved, often ciliate, simulating the lemmas in 

texture, the first 5-10 mm., the second 8-11 mm. Jong; lemmas 
7-10 mm. long, coriaceous, puberulent, often ciliate; palea 
slightly shorter than the lemma, short-ciliate on the keels, 
rachillajoints short, short-pubescent, about 1/5-1/4 as long as 
the lemma Hokkaido, Honshu, Shikoku, Kyushu. 

SUZUME-NO-TEPPO ZOKU 

Annual or perennial herbs; leaf-blades linear, flat; upper leaf-sheath often slightly inflated; panicles cylindric, dense, with very 
short branches; spikelets laterally flattened, 1-Aowered, falling entire; glumes equal, strongly folded, usually pubescent on the 
keel, more or less connate at base; lemmas shorter than to as long as the glumes, 5-nerved, obtuse, the margins connate at base, 
the midrib exserted as an awn; rachilla not produced beyond the floret, palea wanting; lodicules reduced; ovary glabrous, 
caryopsis not adherent to the lemma and palea——About 60 species, widely dispersed in the temperate and cooler regions of 
the N. Hemisphere. 

1A. Spikelets 4-6 mm. long. 

2A. Plants annual; spikelets 5—6 mm. long, rigidly membranous; panicles dense, yellowish or pale green; anthers pale yellow, about 1 
MM PlON Pre shrneege nt scecsterens ie ee ee et Eae ee sinlecaneveveyehonetevelian etalaqereren ste sasteneteivecer erence eiehereniatersite 1. A. japonicus 

2B. Plants perennial with short rhizomes; spikelets 4-5 mm. long, more or fee purplish, soft; panicles very dense; anthers deeper 
vellowse229—3ymm longs ener one e eee. een FO A SSO] REED oO CA CURE OLOM CORES OBOU donc 2. A. pratensis 

1B. Spikelets 3-3.5 mm. long; anthers orange-yellow when dried, 0.6—1 mm. long; plants annual; panicles slender, about 3-5 mm. thick. 

1. Alopecurus japonicus Steud. 4. malacostachyus A. 
Gray: SETOGAYA. Smooth, glabrous annual; culms erect 

from ascending base; usually gregarious, 20-60 cm. long; leaf- 
blades pale green, 4-15 cm. long, 2-5 mm. wide, ligules thinly 
membranous, ovate, obtuse, 2—4 mm. long; panicles cylindric, 
3-6 cm. long, 5-8 mm. wide, the pedicels 0.3-0.8 mm. long; 
spikelets narrowly ovate, slightly lustrous, flat; glumes mem- 
branous, 3-nerved, nearly free, obtuse, long-ciliate on the keel; 

lemmas rather thick, rigidly membranous, narrowly ovate, 5-6 
mm. long, obtuse, the awn 10-12 mm. long, arising near base, 

slightly geniculate; anthers pale yellow——May. Paddy fields 

3. A. aequalis var. amurensis 

and wet river banks; Honshu (Kanto Distr. and westw.), Shi- 
koku, Kyushu; common.—China. 

2. Alopecurus pratensis L. O-suzumz-No-TEPPO. Gla- 
brous perennial with short rhizomes and short ascending 
stolons; culms tufted, 50-100 cm. long; leaf-blades flat, 3-6 
mm. wide, glaucous green; ligules membranous, truncate, 1-2 

mm. long; panicles cylindric, 5-8 cm. long, 7-10 mm. wide, 
very dense with very short branches; spikelets slightly lustrous; 
glumes membranous, narrowly ovate, 3-nerved, obtuse; lem- 

mas shorter than the glumes, narrowly ovate, glabrous, 
smooth, the keel scabrous above, the awn from near base on 
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back, 6-10 mm. long, slender, only very slightly geniculate. 
—May-June. Cultivated for forage and widely naturalized 
in Japan—Eurasia, N. Africa, now widely naturalized in 
temperate regions. 

8. Alopecurus aequalis Sobol. var. amurensis (Komar.) 
Ohwi. 4A. fulvus var. amurensis Komar.; A. amurensis (Ko- 
mar.) Komar.; A. fulvus sensu auct. Japon., non J. E. Smith; 

A. geniculatus sensu auct. Japon., non L. SUZUME-NO-TEP- 

pd. Soft, glabrous, tufted annual; culms 20-40 cm. long; leaf- 
blades flat, 5-15 cm. long, 15-5 mm. wide, pale glaucous 
green; ligules hyaline, pale, entire, semirounded to ovate, 2-5 
mm. long; panicles cylindric, very dense, 3-8 cm. long, 3-5 

9. PHLEUM L. 
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mm. wide, pale green; branchlets very short, slightly scabrous; 
spikelets broadly ovate; glumes narrowly obovate, strongly 
folded, obtuse, 3-nerved, very slightly connate, white-ciliate 
on the keel, usually appressed-pubescent on the lateral nerve 
beneath; lemmas nearly as long as the glumes, ovate, smooth, 

glabrous, obtuse, obscurely 5-nerved, the margins connate be- 
low to the middle, the awn slightly exserted, 2.5-3.5 mm. long, 
very slender; anthers pale yellow, changing to orange-yellow 
when dry, 0.6 mm. long——Apr.—June. Cultivated fields and 
riverbanks; Hokkaido, Honshu, Shikoku, Kyushu; a very 

common weed.—Korea, China, and e. Siberia. The typical 
phase occurs in temperate parts of the N. Hemisphere. 

Awacarri ZOKU 

Annuals or perennials; leaf-blades linear; panicles cylindric, dense, with very short branches sometimes adnate to the axis; 
spikelets 1-flowered, laterally compressed, articulate above the glumes; glumes equal, strongly plicate, truncate with a pro- 
jecting keel at apex; lemmas shorter than the glumes, 3- to 5-nerved, laterally compressed, truncate, the callus minute, glabrous; 

rachilla-joint not developed; palea as long as the lemma; lodicules 2; stamens 3; ovary glabrous; styles slender; stigma slender, 
feathery, protruding above the floret———Cosmopolitan with more than a dozen species in temperate and cooler regions. 

1A. Perennials with swollen bases; glumes membranous, the keel straight, ciliate, ending in an awn 1/3—4/5 as long as the glume. 
WA ADICIES CYLINGIC F5— ln COlell ON Camsteiartelereiarciaciclercctereretaet-rerelelarseicieisiterrareleirereraietetchelovelerciolctarcicteietliclelstelerercte tote 1. P. pratense 
I, Pande alieoulioGionrss 3) cin Monks poséconooucgcaoadooscounbodd auscomnbodubecnesracocononosoneas 2. P. alpinum 

1B. Annual; glumes coriaceous, obovate, slightly inflated above, glabrous or short-ciliate only near the middle on back, short-cuspidate. 

1. Phleum pratense L. O-awacarrt. Perennial, with 
swollen or bulblike base; culms 50-100 cm. long, tufted, erect 

from ascending base; leaf-blades green, 20-60 cm. long, 5-10 
mm. wide, flat, scaberulous; ligules membranous, semirounded, 
1-3 mm. long; panicles cylindric, 3-15 cm. long, pale green; 
spikelets very densely arranged, 3-3.5 mm. long, obovate, flat; 
glumes narrowly obovate, strongly plicate, membranous, trun- 
cate, the keel green, long-ciliate, excurrent at the tip as a 
short, rigid awn 1/4-1/3 as long as the body; florets about 1.5 
mm. long, smooth, glabrous; anthers yellowish—Pastures 
and fields; naturalized in Japan, especially common in Hok- 

kaido—Europe and Siberia; widely naturalized as a pasture 
grass throughout all temperate regions. 

2. Phleum alpinum L. Mryama-awacaert. Perennial, 
from a decumbent, densely tufted base; culms 30-40 cm. long, 
solitary to several, smooth; leaf-blades flat, glabrous, linear or 
shortly so; ligules membranous, slightly yellowish, truncate to 
semirounded, 1-2.5 mm. long; uppermost leaf-sheath slightly 
inflated at tip, with a short blade; panicle long-exserted, ellip- 
soid or short-cylindric, 1.5-3 cm. long, 8-10 mm. wide, pale 
green, sometimes slightly purple-tinged; spikelets flattened, 
about 3 mm. long, 1.5 mm. wide, rounded at base; glumes 
3-nerved, rounded-truncate, the keel with hairs about 1 

10. AGROSTIS L. 

3. P. paniculatum 

mm. long, excurrent as a rigid awn about 2 mm. long; lemmas 
about 2 mm. long, glabrous; anthers yellow, sometimes slightly 
purple-tinged, oblong, about 1 mm. long——July—Aug. Al- 
pine regions; Hokkaido (Mount Taisetsu), Honshu (centr. 
distr.) ; rare-———Formosa, Korea, Kuriles, also in alpine and 
boreal regions of the N. Hemisphere and arctic America. 

8. Phleum paniculatum Huds. Phalaris aspera Retz.; 
Phleum asperum (Retz.) Jacq.; P. paniculatum var. annuum 
(M. Bieb.) Griseb.; P. annuum Bieb.; P. asperum var. annuum 
(Bieb.) Griseb.; P. japonicum Fr. & Sav.; P. asperum var. fa- 
ponicum (Fr. & Sav.) Hack. ex Matsum.; P. paniculatum var. 
annuum forma japonicum (Fr. & Sav.) Makino—AwacaeRI. 
Rather tufted glabrous annual; culms 15-50 cm. long; leaf- 
blades flat, rather soft, 2-10 cm. long, 2-5 mm. wide; ligules 
membranous, broadly ovate to semi-rounded, 2-4 mm. long; 
panicles cylindric, 2-8 cm. long, 5-6 mm. wide, very dense, 
yellowish green, lusterless; spikelets 2-2.5 mm. long, narrowly 
cuneate, rather flattened; glumes coriaceous, scaberulous, ob- 

tusely keeled, obliquely truncate at apex, rigidly mucronate; 
lemmas about 1 mm. long, glabrous; anthers ellipsoidal, 
yellowish, 0.3-0.5 mm. long———May-June. In lowland grassy 
places; Honshu, Shikoku, Kyushu———China, Siberia, and the 

Mediterranean region. 

Konuxacusa Zoku 

Slender, tall or short perennials; leaf-blades linear; panicles narrow or open; spikelets small, 1-flowered, articulate above the 
glumes; glumes usually equal, sharply to loosely plicate, acute, entire, 1- to 3-nerved; lemmas usually shorter than the glumes, 
membranous, 3- to 5-nerved, acute or obtuse, entire or rarely aristulate with excurrent nerves, dorsal awn when elongate, 

geniculate and twisted, or awnless; callus glabrous or nearly so; rachilla usually not produced; palea smaller than the lemma, 
often greatly reduced; stamens 3; ovary glabrous——About 200 species, widely distributed in cooler regions, especially abundant 
in the N. Hemisphere. 

1A. Palea more than half as long as the lemma, 2-keeled. 
2A. Branches of panicle spreading, effuse, naked at base; ligules 3-5 mm. long, truncate. ..........0eseeeeeeeeeeeee 1. A. gigantea 
2B. Branches of panicle spreading and effuse only at anthesis, erect or appressed to the axis at maturity; ligules quadrangular to broadly 

OVALE ave ferners cle tete eieisraravetelateteroteteleterainlctorets oetctaieder chevetelat=rclayanaiatoner she etielelote cteieVelorsier aN siwicreve/c| <1 «rap ate eletel sisted «i ePatepe 2. A. stolonifera 



142 GRAMINEAE 

1B. Palea less than half as long as the lemma, without keels, or wholly suppressed. 

3A. Lemma distinctly shorter than the glumes, awned or not. 
4A, Anthers 0.8-1.5 mm. long, 24-34 as long as the lemma. 

5A. Spikelets 2.5-3 mm. long; awn inserted near the base to 4 of the lemma, distinctly twisted and geniculate. 
GAY Lemmas\aristulate atjapexawithiexcurrentinenves:) --i)eleeeie ricer biccisieiniaiciceisieeielciciceieiietinien neice 3. A. hideot 

6B: ‘Lemmiastentire at apextvsjcccrcvyereyeteive rs oseieig ee ove vata eyo ote oi eeboterseeiciesainvere ein iovers /otsters ate Tiere heene CSE oo eter 4. A. flaccida 

5B. Spikelets 1.5-2.2 mm. long; awn from about the middle of the lemma or wanting. ...........-.--.+++-+-eees 5. A. canina 
4B. Spikelets 1.5-2.2 mm. long; awn from about the middle of the lemma or wanting. 

7A. Lemma awned; culms 10-30 cm. long; branches of panicles smooth or nearly so. .........-2+-+++++eeeee 6. A. borealis 
7B. Lemma awnless; culms 20-50 cm. long. 

8A. Panicles large, to 30 cm. long or more, with capillary densely scabrous branches; spikelets mostly terminal or nearly so; 
radical leaves short, filiform. ..............-- Kee ohafe General satesclevesopereivayduereyerebanala Wteversrorstey rene soeke exeeer aL 7. A. scabra 

8B. Panicles usually not more than 20 cm. long, effuse to rather dense, branches filiform, less densely scabrous, with longer 
prickles, the spikelets not confined to the upper part of branches; radical leaves more or less flat. ....... 8. A. clavata 

3B. Lemma slightly longer than the glumes. .............-...+-- 

1. Agrostis gigantea Roth. 4. nigra With—Kuro- 
KONUKAGUSA. Perennial, with short rhizomes; culms erect 

from a often decumbent, branching base, 50-100 cm. long, 
smooth or slightly scabrous above; leaf-blades flat, green, 
slightly glaucescent, thin, 10-20 cm. long, 4-7 mm. wide, 
slightly scabrous; ligules thinly membranous, 3-5 mm. long, 
denticulate, longer than wide, truncate; panicles 10-20 cm. 

long, rather dense, lustrous, the branches effuse, semiverticil- 
late, prominently scabrous, verticils naked at base; spikelets 

2-2.2 mm. long, reddish brown, acute; glumes broadly lanceo- 
late, equal, acute, I-nerved, obscurely punctulate, the keel 
slightly scabrous; lemma about 1.5 mm. long, obscurely 
5-nerved, obtuse; callus glabrous; anthers 1-1.5 mm. long-—— 
May-June. Hokkaido, Honshu, Kyushu; rather rare; possibly 
not indigenous.— Cooler regions of the N. Hemisphere. 

2. Agrostis stolonifera L. A. maritima Lam.; A. 
coarctata Ehrh.; A. alba var. stolonifera (L.) Smith—Hat- 
KoNUKAGUSA. Perennial; culms long-decumbent and creep- 
ing at base, ascending above, 10-20(-30) cm. long, smooth; 
leaf-blades 3-10 cm. long, 1-3 mm. wide, flat, scabrous, green, 

slightly glaucescent, thin; ligules quadrangular to broadly 
ovate, obtuse; panicles narrow, lanceolate to cylindric-ovoid, 

5-10 cm. long, 5-20 mm. wide, dense, the branches short, erect, 

unequal, 1-3 cm. long, scabrous, semiverticillate, the verticils 

spikelet-bearing from the base; pedicels short; spikelets 1.5-2 
mm. long, sometimes purplish, rather acute, slightly lustrous; 
glumes broadly lanceolate, 1-nerved, punctulate, with scabrous 
keel; lemma 1-1.5 mm. long, obscurely 5-nerved, awnless; 
anthers 0.8-1 mm. long——May-June. In wet places; natu- 
ralized in Hokkaido, Honshu; rather rare——Cooler regions 
of the N. Hemisphere. 

Var. palustris (Huds.) Farwell. 4. palustris Huds.; A. 
sylvatica Huds.; A. alba sensu auct. Japon., non L.; A. grandis 

Honda; 4. exarata sensu auct. Japon., non Trin-——KonuKa- 

GUSA. Culms 50-100 cm. long, short-decumbent at base; 
leaf-blades 10-20 cm. long, 4-7 mm. wide; ligules 3-5 mm. 
long; panicles ovate; branches spreading at anthesis; spikelets 
2-2.5 mm. long; anthers 1-1.5 mm. long——May-June. Wet 
places; Hokkaido, Honshu, Shikoku, Kyushu; naturalized; 
very common.——N. Hemisphere. 

3. Agrostis hideoi Ohwi. Senisetum hideoi (Ohwi) 
Honda——Yux1Kura-NUKABO, OKUYAMA-NUKABO. Peren- 

nial, with short rhizomes; culms tufted, slender, smooth, 20-40 
cm. long; leaf-blades flat or loosely involute, 3-10 cm. long, 

1-2 mm. wide, soft, smooth beneath; ligules thin, truncate to 

obtuse, about 1 mm. long; panicles narrowly ovoid, 5-8 cm. 
long, loose, the branches 4- to 7-nate, ascending, slightly 

scabrous; spikelets pedicellate, broadly lanceolate, usually 
purplish, 3—-3.5 mm. long, acuminate; glumes slightly unequal, 

ajio ui ifalnje artes See an bv) halle este! Sesbetcoase ssn sranetancte ey eiurereee es 9. A. nipponensis 

1-nerved, nearly smooth, the keel scaberulous above, the first 
long-acuminate, 3-3.5 mm. long, the second short-acuminate, 
2.7-3 mm. long; lemma 1.5-1.7 mm. long, oblong, 5-nerved, 
the midnerve excurrent just above the base into a delicate, 
geniculate awn about 3-3.5 mm. long, apex with 4 lateral 
nerves and 1 or 2 marginal teeth excurrent as awns about 0.5-1 
mm. long; callus sparsely and minutely hairy; palea wanting; 
anthers a little less than 1 mm. long——June-July. Wet 
grassy places near mountain rivulets; Honshu (Echigo and 
adjacent prov.) ; rare. 

4. Agrostis flaccida Hack. A. canina sensu auct. Japon., 
non L.—MryaMa-NUKABO. Perennial; culms tufted, with 

innovation shoots at base, 15-30 cm. long, smooth; leaf-blades 
loosely involute or flat, 3-10 cm. long, 0.5-2 mm. wide, smooth, 

glabrous, soft; ligules semirounded, 0.5-2 mm. long; panicles 
usually 4-8 cm. long, diffuse, ovoid, the branches usually 
geminate, smooth or nearly so; spikelets 2.5-3 mm. long, 
broadly lanceolate, lustrous, purplish, rarely green; glumes 
slightly unequal, broadly lanceolate, smooth except the keel, 
the first long-acuminate, I-nerved, 2.5-3 mm. long, the second 
3-nerved, short-acuminate; lemma 1.5-2 mm. long, minutely 
5-toothed, the awn exserted just above the base, delicate, 
slightly geniculate, 3-5 mm. long; callus minutely hairy; palea 
nearly obsolete; anthers 0.8-1.5 mm. long ——June-Aug. High 
mountains; Hokkaido, Honshu, Shikoku, Kyushu; rather com- 
mon.—-s. Korea, s. Kuriles (Shikotan Isl.). 

5. Agrostis canina L. Hime-nuxaso. Perennial, usu- 
ally tufted; culms 20-60 cm. long; leaf-blades thin, usually flat, 
2-10 cm. long, 1-3 mm. wide, slightly scabrous, the radical 
leaves not prominent; ligules 2-3 mm. long, oblong, obtuse; 
panicles 5-12 cm. long, 1-5 cm. wide, diffuse, the branches 3- 
to 6-nate, slender, scabrous; spikelets broadly lanceolate, 1.5-2, 

rarely to 2.2 mm. long, acute, lustrous, reddish brown, rarely 
green; glumes nearly equal, short-acuminate; lemma obscurely 
3-nerved, rather obtuse, the midrib excurrent from about the 
middle into a delicate, slightly exserted and geniculate awn 
about 1-2 mm. long; callus minutely hairy; palea nearly obso- 
lete; anthers 0.8-1.2 mm. long—Naturalized in Honshu 
(Yamashiro), Kyushu (Chikuzen); rare——Temperate and 
cooler regions of the N. Hemisphere. 

6. Agrostis borealis Hartm. A. viridissima Komar— 
KoMIyAMA-NUKABO. Perennial, usually tufted; culms slen- 

der, 10-30 cm. long, smooth; leaf-blades nearly smooth, flat, 

2-7 cm. long, 1-2 mm. wide, the radical leaves usually filiform, 

0.3-1 mm. wide; ligules obtuse, 0.5-2 mm. long; panicles open, 
5-10 cm. long, 1-4 cm. wide, branches ascending, nearly 
smooth, 2- to 3-nate; spikelets pale green to purplish, lustrous, 
broadly lanceolate, 2.5-3 mm. long, acute; glumes equal, acute, 

nearly smooth, l-nerved, the keel scaberulous above; lemma 
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1.5-2 mm. long, obscurely 3-nerved, the awn slightly exserted 
and geniculate, 2-4 mm. long; callus minutely hairy; palea 
nearly obsolete; anthers ellipsoidal, 0.4-0.7 mm. long— 
July. High mountains; Hokkaido, Honshu, (centr. distr. and 
northw.); rather rare——Alpine and cold regions of the N. 
Hemisphere. 

7. Agrostis scabra Willd. A. hiemalis auct——Ezo- 
NUKABO. Perennial, with short innovation shoots at base; 
culms slender, smooth, 50-80 cm. long; leaf-blades 3-10 cm. 
long, 1-2 mm. wide, loosely involute, the radical filiform, 2-5 
cm. long, about 0.5 mm. wide; ligules obtuse, 2-3 mm. long; 
panicles 20-40 cm. long, broadly ovoid, strongly effuse, more 
than half as long as the entire culm, very loose, the branches 
capillary, spreading, semiverticillate, finely and closely sca- 
brous, to 20 cm. long, with spikelets only near the ends, the 
verticils naked at base; spikelets pale green, lanceolate, very 
acute, 2 mm. long; glumes unequal, lanceolate, 1-nerved, 
lustrous, with scabrous keel, the first acuminate, the second 
slightly shorter, very acute; lemma 1-1.2 mm. long, about % 
as long as the spikelet, obtuse, awnless, obscurely 3-nerved; 
callus nearly glabrous; anthers about 0.5 mm. long-———May- 
July. Grassy mountain slopes; Hokkaido, Honshu (centr. 
distr. and northw.); rather rare ——N. America and e. Siberia. 

8. Agrostis clavata Trin. A. perennans sensu auct. 
Japon., non Tuckerm.; 4. valvata Steud.; A. macrothyrsa 

Hack.; A. osakae Honda—Yama-nukaso. Tufted peren- 
nial, with short innovation shoots at base; culms 30-70 cm. 
long, smooth; leaf-blades 7-15 cm. long, 15-5 mm. wide; 
ligules somewhat lacerate at apex, 1.5-3 mm. long; panicles 
loose, diffuse, 12-20 cm. long, the branches geminate to semi- 
verticillate, spreading, scabrous, the verticils usually naked at 
base; spikelets about 2 mm. long, green; glumes unequal, 
lanceolate, the keel scabrous above, the first l-nerved, acumi- 
nate, the second slightly shorter, very acute, 3-nerved beneath; 
lemma about 1.5 mm. long, 3-nerved, obtuse; callus nearly 

glabrous; anthers about 0.3 mm. long, ellipsoidal—June- 
Aug. Wet grassy places in mountains; Hokkaido, Honshu, 
Shikoku, Kyushu; rather common.—ne. Europe to Siberia, 
Kamchatka and Sakhalin. 

11. POLYPOGON Desf. 
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Var. nukabo Ohwi. A. exarata var. nukabo (Ohwi) 
T. Koyama; A. matsumurae Hack. NuKABo. Panicle 
branches verticillate, scarcely naked at base, unequal; spikelets 
acute; glumes 1.5-1.7 mm. long, nearly equal to rather un- 
equal, very acute to acute, slightly longer than the lemma——— 
May-June. Cultivated fields and waste ground; Hokkaido, 
Honshu, Shikoku, Kyushu; very common.——kKorea, Ryukyus, 
Formosa, China, and possibly also in the Philippines. 

9. Agrostis nipponensis Honda. Hime-KoNuKacusA. 
Perennial, without rhizomes; culms 40-70 cm. long, smooth, 
rather soft; leaf-blades pale green, thin, 7-15 cm. long, 3-5 
mm. wide, flat, slightly scabrous; ligules 1-2 mm. long, trun- 
cate; panicles 10-15 cm. long, loose, broadly ovoid to lanceo- 
late, the branches 3- to 7-nate, ascending to spreading, scabrous, 
the verticils widely naked at base; spikelets long-pedicelled, 
2.5-3 mm. long, pale green and slightly purplish; glumes 
equal, broadly lanceolate, obtusely folded, 1-nerved, acute, 
slightly scaberulous above; lemma whitish, slightly longer 
than to as long as the glumes, awnless, 3- to 5-nerved; callus 
glabrous; palea minute; anthers 0.7-1 mm. long, ellipsoidal. 
—June. Wet places; Honshu (Kanto Distr. and westw.), 
Shikoku, Kyushu; rather rare. 
Agrostis dimorpholemma Ohwi. Bake-NuKaso. AL 

lied to A. stolonifera var. palustris Farwell, but the florets of 
two forms on the same panicle; lemmas of the awnless phase 
1.7 mm. long, 3-nerved, entire or bidentulate, the callus nearly 
glabrous, the palea 14-74 as long as the lemma; anthers 1.5 
mm. long; lemmas of the awned phase 3- to 5-nerved, ap- 
pressed short-pubescent at base on back, minutely toothed at 
apex; midrib excurrent slightly above base into a scaberulous, 
slightly exserted and geniculate awn about 4 mm. long; callus 
with a tuft of hairs 1/5-1/4 as long as the lemma, the palea 

1/2-3/5 as long as the lemma; rachilla pilose, shorter than the 
ovary.— Collected once at Hakone in Honshu; possibly a 

hybrid of 4. avenacea X A. stolonifera var. palustris, but the 
first parent has not been reported from our area. 

Hiecaeri Zoku 

Annuals or perennials; leaf-blades flat, linear, membranous; panicles very dense, often spikelike; spikelets rather small, with 
rather thick pedicels, 1-flowered, articulate below the pedicel; glumes equal, membranous, sometimes bifid, awned from the 
apex or from the sinus; lemma thinly membranous, small, broadly obovate, truncate, often with a delicate, short, fragile awn; 
callus glabrous; rachilla not produced; palea as long as or slightly shorter than the lemma, 2-nerved; stamens 3; caryopsis free 
from the lemma and palea, scarcely flattened—More than a dozen species; widespread in temperate regions. 

1A. Awn of the glume rising from the sinus, much longer than the glume; pedicels slightly longer than broad. ...... 1. P. monspeliensis 
1B. Awn of the glume as long as or shorter than the glume; pedicels much longer than broad. 

2A. Glumes bifid, the awn about as long as the glume. ......... 
2B. Glumes entire, the awn much shorter than the glume. ...... 

1. Polypogon monspeliensis (L.) Desf. Alopecurus 
monspeliensis L——Hama-niecaEri. ‘Tufted annual; culms 
30-60 cm. long, smooth; leaf-blades green, slightly glaucous, 
flattened, 10-15 cm. long, 4-8 mm. wide; ligules hyaline, del- 
toid, 3-8 mm. long; panicles nearly cylindric, very densely 
flowered, not interrupted, 5-10 cm. long, 1-2.5 cm. wide; 
branches semiverticillate, scabrous; pedicels obconical, 0.2-0.3 
mm. long; spikelets broadly oblanceolate, pale green, 2-2.2 
mm. long including the pedicel; glumes oblanceolate, 1-nerved, 
scabrous, rounded on back, shortly bifid with an erect delicate 

Jac eatoos pb Re RArsbeossorbt donesuedsospoloesuoAsO 2. P. fugax 
Ua dees or eR ane ee hee ee edie sedene mac eab es 3. P. hondoensts 

awn between the sinus; lemma broadly elliptic, obscurely 

5-nerved, about 0.8 mm. long, nearly truncate at apex, ob- 
scurely denticulate; awn deciduous, to 1 mm. long; anthers 
0.5 mm. long, ellipsoidal——June-Aug. Wet sandy and 
grassy places; Honshu, Shikoku, Kyushu; common near sea- 
shores——Temperate and warmer regions of Europe, Asia, 
and N. Africa, now widely naturalized in the New World. 

2. Polypogon fugax Nees ex Steud. P. hiegaeri Steud.; 
P. demissus Steud.; P. littoralts, sensu auct. Japon., non Smith; 
P. miser (Thunb.) Makino, excl. syn.; Nowodworskya fugax 
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(Nees) Nevski——Hircarrt. Tufted annual; culms 20-50 
cm. long, smooth; leaf-blades pale green, flat, scabrous, 5-15 
cm. long, 3-7 mm. wide; ligules 3-8 mm. long, weakly nerved 
beneath; panicles nearly cylindric, more or less interrupted, 
3-8 cm. long, 1-2 cm. wide; pedicels about 0.3 mm. long; 
spikelets about 2 mm. long, sometimes slightly purplish; 
glumes rounded on back, shallowly bifid, the awn erect from 
the sinus, about as long as the glume; lemma and palea equal, 
about 0.8 mm. long; anthers about 0.5 mm. long; caryopsis 0.6 
mm. long, ellipsoidal, scarcely compressed——Honshu, Shi- 
koku, Kyushu; rather common.—Korea, China, Ryukyus, 
Formosa, India, s. Siberia, Asia Minor, and Africa. 

12. CINNA L. 

GRAMINEAE 

8. Polypogon hondoensis Ohwi. <Agropogon hondo- 
ense (Ohwi) Hiyama——Nuxazocarri. Culms 20-40 cm. 
long; leaves glaucescent, 5-10 cm. long, 3-5 mm. wide, more 
or less scabrous; ligules 3-4 mm. long, glabrous; panicles nar- 
rowly ovoid, dense, 5-8 cm. long, 2-2.5 cm. wide, branches 

short, ascending, the pedicels clavate; spikelets about 2 mm. 
long, somewhat purpletinged; glumes broadly lanceolate, 
scabrous, acute, entire; awn erect, 4-14 as long as the glume; 

lemma ovate, obscurely 5-nerved, 1.5 mm. long, truncate, 
4toothed; anthers 0.6 mm. long——Honshu (Kanto Distr. 
and northw.); rare.—Possibly a hybrid of Agrostis stolont- 
fera var. palustris X Polypogon fugax. 

Fusacaya ZokU 

Perennials with rather tall culms; leaf-blades linear, flat, membranous; inflorescence a panicle; spikelets flattened, 1-flowered, 
articulate above the pedicel, falling entire; glumes nearly equal, strongly folded, 1- to 3-nerved, acute; lemma simulating the 
glumes in length and texture, folded, obscurely 3-nerved, somewhat obtuse, awnless or with a short erect awn just below the 
apex; rachilla minute; palea apparently I-keeled; stamen 1; caryopsis free within the lemma and palea. 
cooler regions of the N. Hemisphere. 

1. Cinna latifolia (Trevir.) Griseb. Agrostis latifolia 
Trevir.; C. pendula Trin.; Muhlenbergia baicalensis Trin-—— 

Fusacaya. _ Slender perennial without stolons; culms 80-120 
cm. long, smooth; leaf-blades flat, linear, scabrous, 20-25 cm. 
long, 8-12 mm. wide; ligules ovate, obtuse, hyaline, 1.3-3 mm. 
long; panicles exserted, nodding, narrowly ovate, 20-30 cm. 
long, the branches semiverticillate, slender; spikelets flattened, 
3-3.5 mm. long, on slightly thickened pedicels; glumes nearly 

13. BECKMANNIA Host 

‘Two species in the 

equal, lanceolate, I-nerved, scabrous, green, acute; lemma as 
long as the glumes, broadly lanceolate, 2-2.5 mm. long, short- 
awned from just below the apex, the awn not exserted; 

stamens 1, rarely 2, the anthers oblong, about 0.5 mm. long; 
ovary glabrous——July-Aug. Mountain woods; Hokkaido, 
Honshu (centr. distr. and northw.)——ne. Europe, Siberia, 
Manchuria, Kamchatka, Korea, and N. America. 

Minocome Zoku 

Annuals or perennials; leaf-blades linear; ligules hyaline; panicles narrow, often interrupted, erect, with numerous short 
appressed or ascending racemes; spikelets sessile in 2 rows on one side of the rachis, disarticulating below the spikelets, laterally 
flattened, 1-(—2) flowered; glumes equal, chartaceous, navicular, rather inflated and bowed out on the back, transversely 
wrinkled, mucronate, slightly connate at base, 3-nerved; lemma narrowly ovate, whitish, 5-nerved, acuminate or mucronate, 
slightly keeled on back; callus glabrous; palea about as long as the lemma, 2-keeled; stamens 3; caryopsis fusiform, obtusely 
angled.t—Two species, in the cooler and temperate regions of the N. Hemisphere. 

1. Beckmannia syzigachne (Steud.) Fern. Panicum 
syzigachne Steud.; B. erucaeformis sensu auct. Japon., non 

Host; B. erucaeformis var. uniflora Scribn.; B. erucaeformis 

var. baicalensis V. Kusn.; B. baicalensis (V. Kusn.) Hult —— 
Minocome, KazuNnoko-cusa. Rather stout, soft, glabrous 
annual; culms tufted, smooth, 30-90 cm. long; leaf-blades pale 
green, flat, scabrous, 7-20 cm. long, 5-10 mm. wide, glabrous; 
ligules hyaline, ovate or deltoid, 3-6 mm. long; panicles erect, 

15-35 cm. long, laterally compressed and interrupted, green, 
the branches less than 5 cm. long, triangular; spikelets sessile, 
3-3.5 mm. long, and as wide, dull, pale green, 1(2—)-flowered; 
lemma as long as the glumes; anthers ellipsoidal, 0.5-0.7 mm. 
long, pale yellow.— June-July. Paddy fields and along 
rivers; Hokkaido, Honshu, Shikoku, Kyushu; very common. 
—Korea, China, Sakhalin, Kuriles, e. Siberia, and N. Amer- 
ica. 

Nocart-yvasu Zoku 14. CALAMAGROSTIS Adans. 

Perennial, commonly tall and robust, often with stolons or rhizomes; culms slender to rather stout; leaf-blades linear; 
panicles erect, open to contracted; spikelets 1-flowered, articulate below the floret; glumes 2, nearly equal, keeled, acuminate to 
acute, l- to 3-nerved; lemma ovate, membranous, punctulate, 3- to 5-nerved, entire to denticulate, rarely aristulate, the midrib 

usually excurrent on the back into a slender, geniculate awn; callus short, with a tuft of hairs; rachilla prolonged beyond the 
floret, rarely wanting; stamens 3; ovary glabrous; caryopsis oblong to fusiform, free from the lemma and palea——Cooler 
regions and higher mountains in the Tropics. 

1A. Glumes linear-lanceolate to linear; lemma 3-nerved 1/3-1/2 as long as the glumes, hyaline; callus-hairs much longer than the lemma; 
rachilla not prolonged. 

2A. Panicles erect; glumes equal; awn from the back of lemma; leaf-blades sparsely scabrous. ...........++eee+eeeeees 1. C. epigeios 
2B. Panicles nodding; glumes unequal; awn from near the tip of lemma; leaf-blades densely scabrous. .......- 2. C. pseudophragmites 

1B. Glumes lanceolate to narrowly ovate; lemma 3- to 5-nerved, as long as or slightly shorter than the glumes; callus-hairs much shorter 
than to nearly as long as the lemma; rachilla usually prolonged. 

3A. Awn included or wanting, erect or nearly so; callus-hairs usually slightly shorter than the lemma. 
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4A. Glumes densely scabrous. 
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5A. Spikelets not closed after anthesis; ligules pale rusty-brown, scaberulous on the back; leaf-blades flat, very scabrous on both 
sides, slightly: glavcescents) <cjsje race sien ceicicie nies vices erst ergs vaste sss as ckay0a¥exerous (aus: selovels(s ohobat eyed iee CTS 3. C. langsdorffit 

5B. Spikelets closed after anthesis; ligules whitish, nearly smooth; leaf-blades loosely involute, scabrous above, only slightly so be- 

Meath pale joreeten «jac tere slave Crete me as Feiss sirer see oe 

4B. Glumes nearly glabrous except the keel. 
etoneh welore! ef osngers ie faererei ase coy pal ehateral ve suena s 4. C. neglecta var. aculeolata 

6A. Radical leaves not prominent; culm-leaves about equally distant. 
7A. Culms with few, coriaceous, lustrous, bladeless sheaths at base; sheaths glabrous. 

8A. Culms thickened at base; lemma awnless, 3-nerved. BO OO CO CIN TSO oO L CALCIO TEL EHISC HRP acne 5. C. matsumurae 

8B. Culms not thickened at base; lemma awned from the back, 3- to 5-nerved. .........0-000cceeeseeee 6. C. sachalinensis 

7B. Culms without scaly leaves or with few, membranous, withering scales at base; sheaths usually with a ring of short hairs at 

the summit. 

9A. Callus-hairs less than half as long as the lemma; leaf-blades narrowly lanceolate. ................--+-+ 14. C. tashirot 
9B. Callus-hairs about 34 as long as the lemma; leaf-blades flat or loosely involute. ..............--...--- 7. C. hakonensis 

6B. Radical leaves prominent; culm-leaves mostly on the lower portion of the culm. 
10A. Plant rigid, rather stout; leaf-blades 3-10 mm. wide; panicles dense, the branches strict, rigid, rather stout. 

8. C. autumnalis 
10B. Plant slender; leaf-blades 1-2 mm. wide; panicles rather open, the branches slender. .............- 9. C. deschampsioides 

3B. Awn long-exserted, geniculate, twisted; callus-hairs usually much shorter than the lemma. 
11A. Awn from above the middle of the lemma; callus-hairs unequal in length, about 14-34 as long as the lemma. 

12A. Lemma nearly entire or minutely toothed at apex; callus-hairs 14-4 as long as the lemma; awn 5-15 mm, long, usually 
exserted near the middle of the lemma. 

13A. Culms with 4-7 nodes, commonly rather stout and tall; leaf-sheaths pilose around the summit. ............ 10. C. gigas 
13B. Culms with 1-3 nodes, rather slender; leaf-sheaths glabrous. 

14A. Leaf-sheath usually shorter than the internode; callus-hairs 24-34 as long as the lemma. ............ 11. C. longiseta 
14B. Leaf-sheath usually longer than the internode; callus-hairs 4-24 as long as the lemma. ............ 12. C. masamunet 

12B. Lemma with the nerves and apical teeth excurrent into short erect awns; callus-hairs 4-4 as long as the lemma; awn 15-20 
mm. long, exserted slightly below the apex, rather stout, prominently geniculate; rachilla prolonged at apex into an 
erectyslabroussawilssamirsrictsteristere sietsleral siete eiekated tater BO OSS CODD CODSTCOU HUET OCHT OO CIO OOOO COCR tc 13. C. fauriet 

11B. Awn from near the base of the lemma; callus-hairs shorter and fewer 1/5—1/2 as long as the lemma on the sides. 
15A. Leaf-blades narrowly lanceolate, flat, thin. ........... Pe IE LARe fase Rais) eye Stet eon ec fey ouevatare ayes eirensiersteh te eyes 14. C. tashiroi 
15B. Leaf-blades linear, loosely involute or with loosely involute margins. 

16A. Plant 60-150 cm. high; panicles dense to loose; spikelets 3-5(—6) mm. long, slightly flattened; glumes slightly longer than 
the lemma; hills and mountains. ............... GrGHeSn acs addin OOo Donor riabiae 15. C. arundinacea 

16B. Plant 10-40 cm. high, panicles dense, often spikelike; spikelets 5-10 mm. long, strongly flattened; glumes narrow, con- 
spicuously longer than the lemma; alpine slopes. . . 

1. Calamagrostis epigeios (L.) Roth. Arundo epigeios 
IL YAMA-AWA. Rhizomatous; culms 60-150 cm. long, 

rather rigid, erect; leaf-blades 5-13 mm. wide, rather rigid, 
scabrous; ligules 3-6 mm. long; panicles erect, 10-30 cm. long, 
dense, ovate to narrowly lanceolate, branches semiverticillate, 
prominently scabrous; spikelets narrowly lanceolate, 5-8 mm. 
long, sometimes purple-tinged; glumes equal, barely lustrous, 
acuminate, usually I-nerved, the keel very scabrous; lemma 
about half as long as the glumes, hyaline, 3-nerved, the mid- 
nerve exserted near the middle into a slender included awn 
about 3 mm. long; callus-hairs numerous, slightly shorter than 
the glumes.—July-Sept. Grassy mountain slopes; Hokkaido, 
Honshu, Shikoku, Kyushu; common.—Temperate regions 
of Eurasia. 

2. Calamagrostis pseudophragmites (Haller f.) Koeler. 
Arundo pseudophragmites Haller f.; A. littorea Schrad.; C. lit- 
torea (Schrad.) Beauv.; C. onoei Fr. & Sav—Hossueaya, 
TosHIMA-GAYA. Tall, stoloniferous perennial; culms 100-150 

cm. long, rather stout, rigid, usually scabrous in upper part; 
leaf-blades grayish green, 10-30 cm. long, 3-7 mm. wide, sca- 
brous; ligules 3-8 mm. long; panicles nodding, 20-30 cm. 
long, dense, ovate to lanceolate, the branches semiverticillate, 

scabrous; spikelets linear-lanceolate, 7-8 mm. long, usually 
somewhat purplish; glumes prominently unequal, with con- 
spicuously scabrous keels, the first 1-nerved, the second shorter, 
45 mm. long, 3-nerved; lemma 2/5-1/3 as long as the first 
glume, about 2.5 mm. long, narrowly ovate, hyaline, 3-nerved, 
with an erect, included awn 1-1.5 mm. long from between 2 
minute teeth; callus-hairs slightly shorter than the first glume. 

Mavareraeter ove) to Fetsverslcleheroreisteteverstevcesteietele he ereerers 16. C. purpurascens 

—July-Aug. Wet sandy places along rivers; Hokkaido, 
Honshu.——Temperate regions of the Old World. 

8. Calamagrostis langsdorffii (Link) Trin. Arundo 
langsdorffii Link; C. halleriana sensu Fr. & Sav., non DC.; C. 
villosa var. langsdorffii (Link) Hack.; C. villosa sensu auct. 
Japon., non J. F. Gmel.; C. canadensis var. langsdorffii (Link) 
Inman—Iwa-nocar-yasu. _ Rather tall gregarious peren- 
nial; culms 80-150 cm. long; leaf-blades glaucous-green, 20-35 
cm. long, 3-8 mm. wide, flat, scabrous; ligules ovate, pale 
rusty-brown, 4-10 mm. long, obtuse; panicles nodding, ovate 
to lanceolate, 10-25 cm. long, the branches semiverticillate, 

prominently scabrous; spikelets usually pale rusty-brown, 
rarely greenish, dull, 3-5(-7) mm. long; glumes equal, 
strongly scabrous; lemma slightly shorter than the glumes, 
5-nerved, usually awned from the middle of the back, the awn 

included, slender, erect or nearly so, not exceeding the lemma; 
callus-hairs about as long as the lemma; palea 1/2-4/5 as long 
as the lemma.—July-Sept. Wet places in forests and burnt 
forest lands; Hokkaido, Honshu, and alpine slopes of Shikoku 
— Siberia, Korea, Sakhalin, and Kuriles. 

4. Calamagrostis neglecta (Ehrh.) Gaertn., Meyer, & 
Scherb. var. aculeolata (Hack.) Miyabe & Kudo. C. stricta 
var. aculeolata Hack.; C. aculeolata (Hack.) Ohwi; C. neglecta 
sensu auct. Japon., non Gaertn., Meyer, & Scherb.———Cuisut- 

MA-GARI-YASU. Culms 40-100 cm. long; leaf-blades 10-20 
cm. long, 2-5 mm. wide, loosely involute, scabrous above, 
slightly so beneath; ligules ovate, obtuse, 2-4 mm. long; pani- 
cles narrowly ovate to lanceolate, erect, dense, 7-17 cm. long, 
the branches semiverticillate, scabrous; spikelets pale green, 
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usually tinged with dull purple, 3-4 mm. long, acute; glumes 
equal, narrowly ovate, scaberulous; lemma nearly as long as 
the glumes, 5-nerved, awned below the middle, the awn erect, 
somewhat shorter to as long as the lemma.—Aug.-Sept. 
Sphagnum bogs; Hokkaido, Honshu (Mount Zao, Ozenuma 
in Kotsuke, Mount Kirigamine in Shinano and elsewhere); 
rare.—Kuriles and Sakhalin. The typical phase is widely 
distributed in cooler regions of the N. Hemisphere. 

5. Calamagrostis matsumurae Maxim. Mursu-Nocart- 
yasu. Tufted perennial; culms rather robust, 50-100 cm. 
long, thickened at base, with few whitish, coriaceous, lustrous, 
bladeless sheaths; leaf-blades green, nearly flat, 15-30 cm. long, 
3-8 mm. wide, scabrous; ligules ovate, 2-6 mm. long; panicles 
7-15 cm. long, erect, lustrous, the branches semiverticillate, 

scabrous; spikelets broadly lanceolate, acute, 3-5 mm. long, 
pale green, sometimes purple-tinged; glumes nearly equal, 
broadly lanceolate, nearly smooth, the keel slightly scabrous; 
lemma slightly shorter than the glumes, 3-nerved, awnless; 

callus-hairs 1/3-1/2 as long as the lemma—July-Sept. 
Grassy alpine slopes; Honshu (n. distr.). 

6. Calamagrostis sachalinensis F. Schmidt. C. in- 
aequiglumis Hack.; C. variiglumis Takeda; Deyeuxta sachali- 
nensis (F. Schmidt) Rendle——Taxane-nocarti-yasu, ONoE- 

GaRL-yasu. Tufted perennial; culms slender, usually sca- 
brous in upper part, 30-60 cm. long; leaf-blades rather flat, 
glabrous, 10-30 cm. long, 3-6 mm. wide, nearly smooth and 
rather lustrous beneath; ligules about 1.5 mm. long, semi- 
rounded; panicles 5-10 cm. long, branches 2- to 6-nate, sca- 
brous; spikelets broadly lanceolate, acuminate, 3.5-5.5 mm. 

long, pale green, sometimes slightly purple-tinged; glumes un- 
equal, nearly smooth, the first often caudately elongate and 
slightly recurved above, the second slightly shorter, with 1 
main nerve and short lateral nerves, acute, the keel sometimes 
scabrid above; lemma 3- to 5-nerved, awned below the middle 
or just above the base, the awn short, erect, included; callus- 

hairs 1/2-2/3 as long as the lemma—Aug.-Sept. Conifer- 
ous woods in high mountains; Hokkaido, Honshu (centr. 
distr. and northw.), Shikoku—s. Kuriles, Sakhalin, and 
Kamchatka. 

7. Calamagrostis hakonensis Fr. & Sav. C. orthophylla 
Hayata & Honda; C. exaristata Honda; C. koidzumiana Ohwi; 
C. scaberrima Honda; C. hakonensis var. aristata (Honda) 
Ohwi; C. matsumurae var. aristata Honda; C. hiyamana 

Honda——Hime-nocarr-yasu. _ Slender perennial; culms 30- 
60 cm. high; leaf-blades rather flat or loosely involute, 7-30 cm. 
long, 3-8 mm. wide, somewhat scabrous; ligules 1-1.5 mm. 
long; panicles 5-15 cm. long, ovoid to lanceolate, the branches 
2- to 5-nate, slender, scabrous; spikelets sometimes tinged with 
dull purple, 3.5-6 mm. long, acute, somewhat lustrous; glumes 
equal; lemma nearly as long as the glumes, 5-nerved, the awn 
erect from the back near base, usually shorter than the lemma, 
sometimes obsolete; callus-hairs shorter than the lemma— 

July.Oct. Woods in mountains and hills; Hokkaido, Hon- 

shu, Shikoku, Kyushu; rather common and variable—s. 
Kuriles and China. 

8. Calamagrostis autumnalis Koidz. C. kirishimensis 
Honda; C. imsularis Honda——KurisHimMa-NoGARI-YAsU. 

Rather rigid perennial; culms strict, 20-60 cm. long, smooth; 
leaf-blades rather flat, glaucous-green, 10-30 cm. long, 3-10 
mm. wide, smooth, glabrous, auriculately dilated at base; 
sheaths pilose on the collar; ligules truncate, 1-2 mm. long; 

panicles strict, broadly lanceolate, 5-15 cm. long, the branches 
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semiverticillate, smooth, rather rigid, ascending; spikelets 3.5-5 
mm. long, pale green, often dull purple-tinged, lanceolate, 
acuminate; glumes equal, scaberulous; lemmas as long as the 
glumes, 5-nerved, awned below the middle, the awn erect, 
straight, as long as the lemma, included; callus-hairs half as 
long as the lemma.—Aug.-Oct. Mountains; Honshu (Izu- 
shichito), Kyushu. 

Var. microtis Ohwi. C. microtis (Ohwi) Ohwi——Kuju- 
GARI-YASU. Blades not distinctly auriculate at base, with 
short ligules; panicle branches scabrous——Mount Kuju in 
Kyushu. Thought by some authors to be a hybrid of C. arun- 
dinacea X C. autumnalts. 

9. Calamagrostis deschampsioides Trin. C. nana 
Takeda; C. levis Takeda; C. miyabei Honda; C. sekimotoi 
Honda; C. deschampsioides var. nana (Takeda) Takeda—— 
Hinacart-yasu. Slender perennials; culms 20-40 cm. long, 
ascending to short-creeping at base, with few, membranous, 
withering, short leaves at base; radical leaves elongate, invo- 
lute, nearly filiform, the cauline few, the blades 2-8 cm. long, 
1-2.5 mm. wide, loosely involute, smooth, the sheaths usually 
longer than the internodes; ligules 1-2 mm. long; panicles 
ovate to narrowly so, 5-12 cm. long, the branches 2- to 6-nate, 
smooth, slender, ascending; spikelets usually purple-tinged, 
lustrous, 4-5 mm. long, acute, broadly lanceolate; glumes 

equal, smooth or slightly scabrous only on the keel above; 
lemma slightly shorter than the glumes, 5-nerved, awned be- 
low the middle, the awn straight, slender, as long as the 
glumes, included; callus-hairs 1/3-1/2 as long as the lemma. 
—July-Aug. Wet places in alpine regions; Honshu (centr. 
distr. and northw.); rare———Sakhalin, n. Kuriles, Kamchatka, 
Siberia, ne. Europe, and N. America. 

Var. hayachinensis Ohwi. C. kaialpina Honda—Zara- 
TSUKI-HINAGARLYASU.  Panicle-branches scabrous———Alpine 
regions of Honshu (Mount Hayachine and Mount Shirane 
in Kai); rare. 

10. Calamagrostis gigas Takeda. C. robusta sensu 
Hack., non Fr. & Sav.; C. subbiflora Takeda; C. alpicola Ohwi; 
C. yezoensis Honda——ONnt-NoGaRI-YASU. Stout, tall, peren- 

nial; culms 80-200 cm. long, with 5 to 7 nodes, scabrous in 
upper part; leaf-blades elongate, 4-12 mm. wide, rather flat; 
sheaths smooth to scaberulous, usually short-pilose at the 
mouth; ligules 3-5 mm. long; panicles large, 12-30 cm. long, 
the branches semiverticillate, scabrous; spikelets narrowly 
lanceolate, acuminate, lustrous, pale green, sometimes partly 
purplish; glumes usually equal, rather smooth, narrowly lance- 
olate, thin, 4-6 mm. long; lemma slightly shorter than the 
glumes, 3- to 5-nerved, the awn below the middle, slender, 
slightly to scarcely exserted, callus-hairs 1/2-2/3 as long as the 
lemma.—July-Sept. Mountains; Hokkaido, Honshu (Ho- 
kuriku Distr., from Tamba Prov. northw.). 

Var. aspera (Honda) Ohwi. C. aspera Honda—tIwakt- 
NocarI-yAsu. Culms, leaves, and sheaths prominently sca- 
brous.—Honshu (Mutsu Proyv.). 

11. Calamagrostis longiseta Hack. C. grandiseta var. 
breviaristata Honda; C. longiseta var. contracta Ohwi—— 
Hice-Nocart-rasu. Tufted perennial; culms 20-80 cm. 
long; leaf-blades loosely involute, 15-30 cm. long, 2-5 mm. 
wide, sometimes pilose above; ligules 1-3 mm. long; panicles 
8-15 cm. long, branches semiverticillate, scabrous; spikelets 
lanceolate, acuminate, 4-5 mm. long, purplish, lustrous; 

glumes usually equal, nearly smooth, the keel scabrous above; 
lemma slightly shorter than the glumes, 5-nerved, minutely 
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4-toothed at apex, awned near the middle, the awn geniculate 
and twisted, usually twice as long as the lemma, long-exserted; 
callus-hairs 2/3-3/4 as long as the lemma July-Sept. 
Mountains; Honshu (Yamato, Tajima, Hoki Prov., to centr. 
and n. distr.) ; rather rare and variable. 

Var. longearistata (Takeda) Ohwi. C. grandiseta Takeda, 
including var. Jongearistata Takeda——O-nicrcart-yasu, 
Naca-HIcEGARI-yasu. Culms 20-40 cm. long, with a few 
rusty-brown, membranous, leafless sheaths at base; panicle- 
branches shorter; spikelets 5-6 mm. long, the awn thicker and 
longer, usually below the middle of the lemma—High 
mountains; Honshu (centr. distr. and north.). 

12. Calamagrostis masamunei Honda. Yaxusnima- 
NocarI-yAsu. _ Similar to the preceding, but the culms 15-40 
cm. long; leaf-blades loosely involute, 5-15 cm. long, about 2 
mm. wide; sheaths usually longer than the internodes, ligules 
about 1 mm. long; panicle about 3 cm. long, lax, the 2- to 3- 
nate branches and branchlets scabrous; spikelets 4-5 mm. long; 

lemma awned below the middle; callus-hairs 1/2-2/3 as long 
as the lemma. High mountains in Kyushu (Yakushima). 

13. Calamagrostis fauriei Hack. Ancistrochloa fauriei 
(Hack.) Honda—Kanitsuri-NoGARI-YASuU. Closely allied 
to C. longiseta var. Longearistata; culms with few membranous 
rusty-brown, withering, bladeless sheaths at base; leaf-blades 
2-4 mm. wide, rather thin, slightly scabrous above, smooth 
beneath; ligules 24 mm. long; panicles 5-10 cm. long, broadly 
lanceolate to narrowly ovate; spikelets 5-7 mm. long, reddish 
brown, rarely pale green; lemma 5-nerved, the lateral nerves 
and 1 or 2 apical teeth excurrent into erect awns about 1-4 
mm. long, the dorsal awn from below the apex of the lemma, 
rather stout, prominently geniculate and twisted, 2 or 3 times 
as long as the lemma; callus-hairs 1/4-1/3 as long as the 
lemma; rachilla prolonged into an exserted, erect, scaberulous 
awn.—July-Aug. Grassy alpine slopes; Honshu (centr. 
distr. and northw. on Japan Sea side); rare. 

14. Calamagrostis tashiroi Ohwi. Tasurrocari-yasu. 
Slender perennial, without stolons; culms 20-40 cm. long; 
leaf-blades flat, membranous, narrowly lanceolate, 8-13 cm. 
long, 4-10 mm. wide, the sheaths pilose around the mouth; 

ligules 1-2(-3) mm. long; panicles narrowly ovate, 5-8 cm. 
long, the branches 2- to 3-nate, scabrous; spikelets pale green, 
narrowly lanceolate, 5-6 mm. long, acuminate; glumes equal, 
nearly smooth; lemma slightly shorter than the glumes, 
broadly lanceolate, 3-nerved; awn just below the tip of lemma, 
included or slightly exserted, geniculate, twisted; callus-hairs 
very short at the back, 1/4-1/3 as long as the lemma on the 
sides———Aug.—Sept. Mountains; Shikoku, Kyushu; rare. 

15. Calamagrostis arundinacea (L.) Roth. var. brachy- 
tricha (Steud.) Hack. C. nipponica Fr. & Sav.; C. sciuroides 
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Fr. & Sav.; C. robusta Fr. & Sav.; C. arundinacea var. nip- 
ponica (Fr. & Sav.) Hack.; C. arundinacea var. robusta (Fr. & 
Sav.) Nakai ex Honda——Nocart-yasu, Satwocaya. Slender 
to stout usually tufted perennial; culms 60-150 cm. long, rather 
rigid; leaf-blades rather flat to loosely involute, 30-60 cm. long, 
6-12 mm. wide, sometimes pilose; ligules 2-5 mm. long; pani- 
cles 10-50 cm. long, the branches semiverticillate, scabrous; 
spikelets broadly lanceolate, very acute, 4-5(-6) mm. long; 
glumes equal; lemma nearly as long as the glumes, 5-nerved, 
the awn arising just above base, exserted, geniculate, twisted; 
callus-hairs unequal, very short at back of the lemma, 4-% 
as long as the lemma at the sides——Aug.—Oct. Mountains 
and hills; Hokkaido, Honshu, Shikoku, Kyushu; very com- 
mon and variable-——e. Asia. 

Var. inaequata Hack. SatsHU-NoGARI-YAsU. Culms 
slender; panicles pale green; first glume longer, short-caudate. 
—K yushu.—Korea. 

Var. adpressiramea (Ohwi) Ohwi. C. adpressiramea 
Ohwi——Kosana-nocart-yasu. Culms stout, smooth; pani- 
cles more strict, densely spiculose, the branches erect, appressed 
to the axis; spikelets 3-3.5 mm. long, dull——Moountains; Kyu- 
shu; rare.—The typical phase is widespread in Eurasia. 

16. Calamagrostis purpurascens R. Br. C. arundinacea 
f£. purpurascens (R. Br.) Gelert ex Ostenf.; C. urelytra Hack. 
—MIYAMA-NOGARL-YASU. Glabrous, low, rather stout per- 

ennial, with erect or ascending innovation shoots; culms 
loosely tufted, ascending, covered at base with the sheaths of 
radical leaves; radical leaves to 30 cm. long, the blades invo- 
lute or loosely so, 3-8 cm. long, 2-4 mm. wide, smooth be- 

neath; ligules ovate, 1.5-3 mm. long; panicles narrowly ovate 
to lanceolate-cylindric, 2-8 cm. long, densely spiculose, the 
branches short, semiverticillate, usually scabrous; spikelets 
short-pedicelled, 5-10 mm. long, acuminate, sometimes pur- 
plish, rather strongly flattened; glumes equal or unequal, nar- 
rowly lanceolate, scaberulous, attenuately acuminate; Jemma 
much shorter than the glumes, 5-nerved, minutely 4-toothed, 
the awn arising just above the base, rather stout, geniculate, 
twisted, exserted; callus-hairs on the sides 1/5-1/3 as long as 
the lemma; rachilla rarely terminating in a small, usually 
rudimentary second floret-——July-Aug. Alpine regions; 
Hokkaido, Honshu (centr. distr. and northw.) ——Kuriles, 
Kamchatka, e. Siberia, and N. America. 
The following hybrids or reputed hybrids occur in our area: 

—Calamagrostis hakonensis X C. langsdorffii. C. aris- 
tata Obwi——Suikoku-GaRrI-YAsu. Calamagrostis epi- 
geios X C. langsdorffii; Calamagrostis langsdorfhi < C. 
matsumurae; Calamagrostis langsdorfii < C. neglecta 
var. aculeolata. 

Beauy. O-KANE-Tsur1 Zoku 

Perennial; leaf-blades flat, linear; spikelets 2-flowered, disarticulating above the glumes, slightly compressed laterally, the 
lower floret staminate, long-awned, the upper bisexual, awnless or nearly so; glumes 2, unequal, membranous, 1- to 3-nerved, the 
first shorter than the spikelet, the second as long as the spikelet; lemmas 5- to 7-nerved, acute, not keeled, the lower long- 
awned from the base; callus hairy; rachilla prolonged beyond the upper floret, glabrous; palea nearly as long as the lemma; 
stamens 3; ovary hairy—Species few, in temperate regions of the Old World. 

1. Arrhenatherum elatius (L.) Presl. Avena elatior L.; 
Holcus avenaceus Scop.; Arrhenatherum avenaceum (Scop.) 
Beauy.——O-KANI-TSURI. Tall perennial; culms 70-125 cm. 

long; leaf-blades membranous, 15-25 cm. long, 7-10 mm. 

wide, scabrous; ligules hyaline, 1-2 mm. long; panicles 10-25 
cm. long, erect, the branches semiverticillate; spikelets 8-9 mm. 
long, lustrous, pale green to fulvous green; glumes keeled, the 
lower 4-5 mm. long, the lemma sparingly long-pilose on back, 
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the lemma of the staminate floret awned from the base, the 
awn geniculate, about twice as long as the lemma; callus-hairs 

Avena bulbosa Willd.; Holcus avenaceus var. bulbosus 
(Willd.) Gaudin; Avena elatior var. tuberosa (Gilib.) Aschers. 

short; rachilla glabrous——May-June. Naturalized; Hok- ——Cuorocicaya. Basal 1-3 internodes of the culms much 

kaido, Honshu, Shikoku, Kyushu; rather common. Native of swollen, as much as 10 mm. thick—Rarely cultivated in 
Europe, now naturalized in the temperate regions. Japan. 

Var. bulbosum (Willd.) Spenner. Avena tuberosa Gilib.; 

16. AVENA L. Karasu-Mucti ZOKU 

Annual; leaves linear; panicles rather large, with nodding, 2- to 6-flowered, scarcely compressed spikelets; glumes 2, nearly 
equal, membranous, 7- to 11-nerved, not prominently keeled; lemmas rather coriaceous, rounded on back, 2-toothed, the awn 
geniculate and twisted, elongate, sometimes reduced; rachillajoints hairy on one side; callus short; palea 2-keeled; stamens 3; 
ovary hairy; style short; caryopsis appressed-pubescent, grooved on one side———About 50 species, mostly in cooler regions. 

1A. Spikelets usually 3-flowered; florets readily deciduous; rachilla and lemmas often brown-bearded, sometimes glabrous; awn stout, 

memiculatevand twisted: Pals: wesc liad ievenevsreseons terallel ein) eauenetete ies ausl aebe elope easveuale ey Saieileiior setae ete aes tenereie ds are eyelapere er Ree As 1. A. fatua 
1B. Spikelets usually 2-flowered; florets hardly deciduous; lemmas glabrous; awn wanting or only 1 to a spikelet, erect. ...... 2. A. sativa 

I. Avena fatua L. Karasu-muci, CHA-HIKI. Annual; and N. Africa. Now widely naturalized in all temperate re- 
culms 60-100 cm. long, stout; leaf-blades soft, fat, 10-25 cm. gions. 
long, 7-15 mm. wide; panicles 15-30 cm. long, open, loose, 

the branches scabrous, semiverticillate; spikelets green, about 

2.5 cm. long, 2- to 3-flowered; glumes broadly lanceolate, 
acuminate, green, not keeled; lemma brown-bearded to gla- 
brous, the awn elongate, strongly geniculate and twisted, dark 

brown on the lower half; callus-hairs short——June-July. 

Naturalized throughout Japan; common.—Europe, w. Asia, 

17. HELICTOTRICHON Bess. 

2. Avena sativa L. Ma-KarAsu-muct, Oro, Oro-muct. 
Annual; culms 60-100 cm. long, stout; leaf-blades linear, flat, 

15-30 cm. long, 6-15 mm. wide; panicles open, loose, 20-30 

cm. long; spikelets green; lemma glabrous, the awn wanting 
or reduced.—June-July. Widely cultivated in Japan. Sup- 
posed to be derived at least in part from the preceding. 

MiIsAYAMA-CHA-HIKI ZOKU 

Perennial, tufted; leaf-blades linear; panicles open or contracted; spikelets rather large, cylindric or slightly compressed, 2- 
to 8-flowered; rachilla bearded, disarticulating below the florets; glumes as long as the lemma or slightly longer, membranous, 
with a broad hyaline margin, more or less keeled, 1- to 3 (—5)-nerved; lemma coriaceous with hyaline margins, 5-nerved, 
rounded on the back, bifid, awned from about the middle, the awn long, geniculate and twisted; callus obtuse, with a tuft of 
short hairs; rachilla short-hairy on one side; palea 2-keeled; stamens 3; ovary pubescent at apex. Many species in Eurasia 
and Africa, few in N. America and in high mountains of the Tropics. 

1. MHelictotrichon hideoi (Honda) Ohwi. Avena hideoi 
Honda MisAYAMA-CHA-HIKI. Rhizomes short; culms slen- 

der, 70-90 cm. long, smooth; leaf-blades of innovation shoots 
elongate, to 30 cm. long or more, loosely involute, 1-2 mm. 
wide, smooth, glabrous or sparingly pilose beneath; culm- 
blades rather flat, 5-10 cm. long, 2-3 mm. wide; sheaths pilose 
with spreading white hairs; ligules truncate, ciliolate, 0.5-1 
mm. long; panicles loose, nodding, rather few-flowered 6-8 
cm. long, the branches spreading, geminate, scabrous; spike- 

18. TRISETUM Pers. 

lets moderately compressed, 7-9 mm. long, 2- to 3-flowered, 
pale yellowish green, often somewhat purple-tinged; glumes 
unequal, broadly lanceolate, acuminate, the first 4-5 mm. long, 
1- to 3-nerved, the second 7-8 mm. long, 3-nerved; lemma 7-8 
mm. long, acute, minutely 2-toothed, the awn exserted above 

the middle, 12-15 mm. long, geniculate; callus-hairs 1 mm. 
long; anthers 3 mm. long——TJuly. Grassy slopes in high 
mountains; Honshu (Shinano Prov.); very rare. 

KaNI-TsuRIGUSA ZOKU 

Perennials, or rarely annuals; leaf-blades linear; panicles medium-sized, 2- to 6-flowered, articulate between the florets; 
spikelets compressed; glumes unequal, membranous, keeled, acute; lemmas longer than to as long as the glumes, keeled, 
bidentate, green to brownish, chartaceous, with hyaline margins, the awn usually elongate, from upper part of the back, 
geniculate and twisted; callus minute, short-hairy; rachillajoints short-hairy on the back; palea membranous, 2-keeled; stamens 
3; ovary glabrous or pubescent at tip—About 60 species, chiefly in temperate regions. 

1A. Axis of panicle and pedicels more or less pubescent; panicle contracted, spikelike, 3-10(—12) cm. long; anthers 0.5—1 mm. long. 

1. T. spicatum 
1B. Axis of panicle and pedicels glabrous. 

2A. Lemmas nearly smooth, membranous; spikelets 4-6 mm. long; panicles 5-12 cm. long, 1—1.5 cm. wide, rather spikelike; branches 

smooth; internodes of culm usually long-pubescent; anthers 0.5-0.8 mm. long. ...............+-..2+20- 2. T. koidzumianum 

2B. Lemmas scabrous, chartaceous; spikelets 6-10 mm. long; panicles loose or contracted, 10-20 cm. long, 2-10 cm. wide. 

3A. Anthers 0.6-1 mm. long, much shorter than the lemma; lemmas strongly scabrous, attenuate at apex into 2 short awns. 
3.7. bifidum 

3B. Anthers 2-3 mm. long, 1%4—%% as long as the lemma; lemmas scabrous, minutely bidentate. ................-- 4. T. sibiricum 
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1. Trisetum spicatum (L.) Richt. Aira spicata L.; A. 
subspicata L.; T. subspicatum (L.) Beauy—mRIsHIri-KaNI- 
TSURI. Low tufted perennial; culms 15-30 cm. long, erect, 

usually densely pubescent in upper part; leaf-blades soft, flat, 
5-10 cm. long, 2-5 mm. wide, usually densely white-villous; 
ligules 1-2 mm. long; panicles cylindric, spikelike, 3-10 cm. 
long, 7-15 mm. wide, the branches short, white-pubescent; 
spikelets 2- to 3-flowered, pale yellowish green, sometimes 
somewhat purple-tinged, 5-6 mm. long; glumes unequal, 
acuminate, the first 3-4 mm., the second 4-5 mm. long; lem- 

mas 4-5 mm. long, obscurely 5-nerved, very acute, the awn 
arising slightly below the tip, exserted, geniculate, 4-7 mm. 
long; ovary glabrous——July-Aug. Grassy places in alpine 
regions; Hokkaido, Honshu (centr. distr.); very rare-— 
Cooler regions and at high elevations in the Tropics. 

Var. kitadakense (Honda) Ohwi. Trisetum kitadakense 
Honda——K 1rapaKE-KANI-TSURI. Glabrescent, only spar- 
ingly pilose on axis of panicles and pedicels—Honshu 
(Mounts Kitadake and Senjo in Kai). 

2. Trisetum koidzumianum Ohwi. T. agrostideum 
sensu Koidz., non Fries; T. flavescens var. variegatum sensu 

Honda, non Asch. & Graebn. MIyAMA-KANI-TsuRI. Peren- 
nial with very short rhizomes; stolons absent; culms some- 

what tufted, 15-20(-40) cm. long, slender, with long, spread- 
ing, white hairs except in upper part; leaf-blades flat, thin, 
5-15 cm. long, 2-4 mm. wide, pilose or glabrous; sheaths 
pubescent; ligules 1-2 mm. long; panicles 5-7(-10) cm. long, 
rather dense, glabrous, 8-15 mm. wide, the branches 3- to 5- 
nate, short, smooth; spikelets 2-flowered, 4.5-5.5 mm. long, 
pale yellowish green, sometimes variegated with purple; 
glumes 3-3.5 mm. long, 3-nerved; lemmas about 4 mm. long, 
nearly smooth, membranous, acuminate and minutely biden- 

tate, the awn slightly twisted, about 5 mm. long; callus ap- 
pressed-puberulent——July—Aug. Alpine meadows; Honshu 
(centr. distr.) ; very rare. 

19. KOELERIA Pers. 
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8. Trisetum bifidum (Thunb.) Ohwi. Bromus bifidus 
Thunb.; T. flavescens sensu auct. Japon., non Beauy.; T. 

flavescens var. papillosum Hack. and var. macranthum Hack.; 
T. biaristatum Nakai; T. taquetii Hack—Kanvtsuricusa. 
Rather weak perennial with short innovation shoots at base; 
culms 40-80 cm. long; leaf-blades flat, thin, soft, 10-20 cm. 

long, 3-5 mm. wide, often whitish pubescent; ligules 0.5-1.5 
mm. long; panicles nodding, 10-20 cm. long, 2-5 cm. wide, the 
branches geminate; spikelets 6-8 mm. long, lustrous, yellowish 
brown or pale green, sometimes somewhat purplish, 2- to 
3-flowered; glumes lanceolate, the first 2-3 mm., the second 
5-7 mm. long; lemmas 5-7 mm. long, rigid-chartaceous, very 
scabrous, with hyaline margins, attenuate at apex into 2 awn- 
like points, the awn from below the tip, 6-10 mm. long, 
geniculate, twisted; callus short-bearded; anthers oblong—— 
May-June. Hills and lowlands; Hokkaido (w. distr.), Hon- 
shu, Shikoku, Kyushu; very common.—Korea, China, and 

Formosa. 
4, Trisetum sibiricum Rupr. T. flavescens var. genu- 

inum Hack., pro parte; T. flavescens var. purpurascens sensu 
auct. Japon., non Arcang.; T. flavescens var. sibiricum (Rupr.) 
Ostenf.; T. homochlamys Wonda——CuisHIMa-KANI-TSURI. 
Culms rather tall, 50-100 cm. long; leaf-blades 15-25 cm. long, 
4-10 mm. wide, sometimes sparingly pilose, flat; ligules 1-3 
mm. long; panicles rather broad, sometimes slightly nodding, 
the branches subverticillate; spikelets yellowish brown or 
rarely pale green, usually purple-variegated, 6-10 mm. long, 
3- to 5-flowered; glumes somewhat unequal, acuminate, lanceo- 
late, the first 3-4 mm., the second 5-7 mm. long; lemmas 

broadly lanceolate, 6-7 mm. long, short-acuminate, charta- 
ceous; the awn 7-12 mm. long, prominently geniculate and 
twisted; anthers linear; ovary glabrous——July—Aug. Grassy 
places; lowlands and low mountains in Hokkaido, high moun- 
tains of Honshu, Shikoku, Kyushu——e. Europe, Siberia, 
China, Manchuria, Kamchatka, Sakhalin, and Alaska. 

Mino-zoro Zoku 

Tufted perennials or annuals; leaf-blades flat or involute, linear; panicles narrow; spikelets 2- to 4-flowered, compressed, 
lustrous, articulate above the glumes; glumes membranous, the second slightly broader, 1- to 3-nerved, keeled, acute; lemmas 
thick-membranous, obscurely 5-nerved, obtusely keeled, acute to bidentate, awnless or short-awned just below the apex; callus 
glabrous; rachilla nearly glabrous; palea 2-keeled, membranous; stamens 3; ovary glabrous; caryopsis free, not adherent to the 
lemma and palea——Thirty to forty species in temperate regions. 

1. Koeleria cristata (L.) Pers. Aira cristata L.; K. 
gracilis Pers.; K. tokiensis Domin; K. gracilis var. tokiensis 
(Domin) Honda; K. cristata var. tokiensis (Domin) Ohwi 
—Mrno-soro. _ Densely tufted perennial; culms 20-40 cm. 
long, pubescent; leaf-blades flat, thin, 5-15 cm. long, 1.5-3 mm. 
wide; ligules 0.2-0.5 mm. long, ciliolate; panicles erect, com- 
pact, cylindric, 5-15 cm. long, 6-15 mm. wide, the branches 

short; spikelets silvery green, lustrous, 4-5 mm. long, com- 
pressed, 3- to 4-flowered; glumes rather unequal, lanceolate, 
acuminate, sometimes pilose on the keel; lemma _ broadly 

20. DESCHAMPSIA Beauv. 

lanceolate, 3.5-5 mm. Jong; callus glabrous; rachilla puberu- 
lent; anthers 1.5-2 mm. long——May-July. Lowlands and 
mountains; Hokkaido, Honshu, Shikoku, Kyushu; rather com- 
mon.— Widely distributed in the temperate regions of the 
N. Hemisphere. 

Koeleria phleoides (Vill.) Pers. Festuca phleoides Vill. 
—RMuno-soro-Mopoki. _— Annual with much denser panicles 
and awned lemmas.———European introduction recently 
brought to our area. 

Kome-susuKI ZoKU 

Slender, rather tall perennials, rarely annuals; leaf-blades linear to filiform; panicles open; spikelets 2- to 4-flowered, articulate 
above the glumes and between the florets; glumes equal, membranous, 1- to 3-nerved, keeled, as long as or longer than the 
florets; lemmas membranous, lustrous, ovate to oblong, rounded on the back, rather truncate and with 24 hyaline teeth at 

apex, the lateral nerves not reaching to the margin, the mid-nerve excurrent into a geniculate or erect awn; callus hairy; rachilla- 
joints pilose; palea membranous, 2-keeled; stamens 3; ovary glabrous; caryopsis free within the lemma and palea, shallowly 
grooved ventrally. More than a dozen species in the cooler and alpine regions of the world. 
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1A. Lemma membranous, nearly as long as the glumes; anthers 1.5-2.5 mm. long; leaf-blades somewhat involute to rather flat, glabrous. 
2A. Awn distinctly geniculate and twisted; leaf-blades filiform. .. aiapagazerokpabontRsehous(aiegs tewcisaccehsis tice Cie CL IE tor 1. D. flexuosa 

2B. Awn suberect; leaf-blades folded and acuminate or rather flat. ...... 2.0... e eee e eee eee eee eee ee eee eens 2. D. caespitosa 
1B. Lemma rather rigid, lustrous, much shorter than the thin glumes; anthers about 0.8 mm. long; leaf-blades short, flat, puberulent. 

1. Deschampsia flexuosa (L.) Trin. Ara flexuosa L. 
—Kome-susuxi. Densely tufted perennial with short rhi- 
zomes; culms slender, 20-60 cm. long, smooth; leaves mostly 

radical, the blades filiform, folded, 5-15 cm. long, 0.5-1 mm. 
wide, smooth, glabrous, acute; ligules 1-1.5 mm. long; panicles 
very loose and open, nearly as broad as long, 5-12 cm. long, 
the branches 2- to 3-nate, capillary, spreading, nearly smooth; 
spikelets lustrous, 2-flowered, 4-6 mm. long, purplish; glumes 
equal, hyaline toward the margin, acuminate, narrowly ovate, 
1-nerved, nearly smooth, glabrous; lemmas ovate, obscurely 

5-nerved, slightly shorter than to as long as the glumes, 
4-denticulate at apex, the awn arising near the base, slightly 
twisted and geniculate, 5-7 mm. long; callus-hairs about 1 mm. 
long; rachillajoints appressed-puberulent; anthers 2-2.5 mm. 
long—TJuly—Aug. Bare ground of volcanoes and alpine re- 
gions; Hokkaido, Honshu (centr. and n. distr. and on Mount 
Omine in Yamato and Mount Daisen in Hoki), Shikoku, Kyu- 
shu; common.—Alpine and boreal regions of Eurasia and 
N. America. 

2. Deschampsia caespitosa (L.) Beauv. var. festucae- 
folia Honda. D. caespitosa sensu auct. Japon., non Beauv.; 
D. brevifolia sensu auct. Japon., non R. Br.; D. caespitosa 
subsp. orientalis Hult——Htrowa-No-KoME-susuKI. Densely 
tufted, glabrous perennial without stolons; culms slender, 
15-70 cm. long; leaf-blades folded to rather flat, 5-15 cm. long, 
1-3 mm. wide, acute, strongly nerved above, acute; ligules 3-7 
mm. long, hyaline; panicles erect or nodding, 5-20 cm. long, 
the branches spreading to ascending, somewhat scabrous; 
spikelets 2- to 3-flowered, 5-7 mm. long, lustrous; glumes 
lanceolate, acuminate or acute, nearly smooth, membranous, 

the first 2.5-3 mm. long, I-nerved, slightly shorter than the 
lemma, the second 3-nerved, 3-4.5 mm. long; lemmas 3.5-4.5 
mm. long, obscurely 5-nerved, truncate and 4-toothed at apex, 
the awn exserted about the middle of the lemma, nearly erect, 
slightly or scarcely exserted, 2-4 mm. long; callus-hairs 
2/5-1/4 as long as the lemma; anthers 1.5-2.5(-3) mm. long. 
—July-Aug. High mountains; Hokkaido, Honshu (centr. 

21. HOLCUS L. 

3. D. atropurpurea var. paramushirensis 

distr. and northw.), Kyushu; rather common and very vari- 
able. This variety differs from the typical phase of Eurasia and 
N. America in the shorter culms, more scabrous panicle- 
branches, and slightly larger spikelets, but numerous inter- 
mediates are known. 

Var. levis (Takeda) Ohwi. Trisetum leve Takeda; D. 
takedana WHonda——YUBARLKANI-TSURI. Woodland form 
with taller slender culms, nodding panicles and linear-lanceo- 
late second glume not exceeded by the tips of the florets—— 
Reported from Mount Yubari in Hokkaido. 

Var. macrothyrsa Ohwi & Tatew. D. macrothyrsa Tatew. 
& Ohwi——On1LKomME-susUKI. Distinct phase of moist 
ground, taller, with culms about 1 m. long, with larger and 
more effuse panicles about 30 cm. long, the second glumes 
linear-lanceolate, the florets not longer than the tip of the 
glumes.—Lowlands near Nemuro in Hokkaido. 

3. Deschampsia atropurpurea Wahlenb. var. para- 
mushirensis Kudo. D. atropurpurea sensu auct. Japon., non 
Wahl.; D. pactfica Tatew. & Ohwi; Vahlodea atropurpurea 
subsp. paramushirensis (Kudo) Hult.; V. flexuosa (Honda) 
Ohwi; Erioblastus flexuosus Honda, non Aira flexuosa L.; V. 
paramushirensis (Kudo) Roshev.—TakaNE-KOME-SUSUKI, 
Yuxi-waricaya.  Whitish-pubescent, soft perennial; culms 
slender, 15-40 cm. long, tufted; leaf-blades flat, thin, 5-10 cm. 
long, 2-4 mm. wide, glaucescent, short-acuminate; ligules 1-2 
mm. long; panicles very loose, sometimes nodding, 7-12 cm. 
long, 5-7 cm. wide, the branches few, geminate, filiform, with 
few spikelets toward apex; spikelets 2-flowered, about 5 mm. 
long, flattened, reddish purple, glaucescent, dull; glumes equal, 
narrowly ovate, folded, acuminate, finely puberulent; lemmas 
broadly ovate, 2-2.5 mm. long, included, lustrous, awned from 

the middle, the awn longer than the lemma, twisted and 
slightly geniculate; anthers short—July—Aug. Grassy slopes 
of alpine regions; Hokkaido (Mount Taisetsu); very rare —— 
N. Kuriles, Kamchatka, and Aleutians. The typical phase oc- 
curs in n. Eurasia and N. America. 

SHIRAGEGAYA ZOKU 

Perennials with flat leaf-blades; spikelets in contracted panicles, 2-flowered, compressed, articulate above the pedicel and 
falling entire; lower floret bisexual, awnless, the upper staminate and awned; glumes unequal, folded, membranous, longer 
than the florets; lemmas chartaceous, lustrous, 5-nerved, glabrous, the awn from the back, sometimes curved, short; callus 

glabrous; rachilla slender, glabrous, not prolonged beyond the upper floret—A bout 10 species, in Europe and Africa. 

1. Holcus lanatus L. Nothoholcus lanatus (L.) Nash 
—Suiracecaya. Densely grayish velvety-pubescent, soft 
perennial; culms 30-80 cm. long; panicles erect, 8-15 cm. long, 
1.5-3 cm. wide; spikelets 4-5 mm. long, pale glaucous-green, 

sometimes tinged reddish purple, villous; anthers about 2 mm. 
long—European introduction, naturalized and locally abun- 
dant. 

22. ACHNATHERUM Beauv. Hanecaya Zoku 

Perennials with short rhizomes and flat or involute leaf-blades; panicles erect, elongate; spikelets bisexual, terete, broadly 
lanceolate to narrowly ovoid, 1-flowered; glumes equal, lanceolate or narrowly ovate, acute to acuminate, membranous with 
hyaline margins; lemma nearly as long as the glumes, involute, obscurely 5-nerved, usually pubescent, the awn exserted be- 
tween the minute terminal teeth, slightly geniculate, twisted, scabrous to plumose; callus short, obtuse; rachilla not produced 
beyond the floret; palea enclosed in the involute lemma, 2-nerved; lodicules 3; stamens 3, the anthers glabrous or pilose at 
apex; ovary glabrous.——More than a dozen species, in Eurasia and N. America. 
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1. Achnatherum pekinense (Hance) Ohwi. Stipa 
pekinensis Hance; S. effusa (Maxim.) Nakai, non Mez; S. 
sibirica var. effusa Maxim.; S.extremiorientalis Hara——Hane- 
caya. _ Rather rigid erect perennial; culms 80-150 cm. long; 
leaf-blades slightly involute, 30-60 cm. long, 7-15 mm. wide, 
scabrous on the margin, glabrous; sheaths pilose on the collar; 
ligule 0.5-1 mm. long, truncate; panicles erect, ovate, open at 
anthesis, 20-40 cm. long, the branches subverticillate, scabrous; 

23. ORTHORAPHIUM Nees 
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spikelets lanceolate, 8-12 mm. long, sometimes purplish, lus- 
trous; glumes membranous, green, with broad hyaline mar- 
gins, 3-nerved, smooth, not keeled; lemma 6-8 mm. long, 

sparingly pubescent, the awn 20-25 mm. long, erect, slightly 
flexuous at tip; anthers linear, 4-6 mm. long, short-pilose at 
apex.—Aug.-Sept. Edges of woods and grassy slopes in 
mountains; Hokkaido, Honshu; rather rare———e. Siberia, n. 

China, Korea, Sakhalin, and s. Kuriles. 

HirowA-No-HANEGAYA ZOKU 

Rather rigid, tall perennial with flat or nearly flat leaf-blades and narrow erect panicles; spikelets bisexual, lanceolate, terete, 
articulate above the glumes; glumes lanceolate, green, scarcely hyaline-margined, 5- to 7-nerved, the nerves connected by 
few transverse veinlets; lemma coriaceous, brownish, involute, terete, lanceolate, usually pubescent, the awn exserted between 

2 minute teeth at apex, erect, rather stout, slightly flexuous at tip, obscurely jointed at base; callus obtuse, short-pilose; palea as 
long as the lemma, 2-nerved; stamens 3; lodicules 3 ——T wo species, in India, China, Korea, and Japan. 

1. Orthoraphium coreanum (Honda) Ohwi var. kengii 
(Ohwi) Ohwi. Achnatherum coreanum var. kengit Ohwi; 
Stipa coreana var. kengit Ohwi as a synonym of 4. coreanum 
var. kengii Ohwi——Hrroua-No-HANEGAYA. Perennial; 
culms 60-100 cm. long, erect, with 5- to 7-nodes; leaf-blades 
grayish green, rather flat, 20-40 cm. long, 7-15 mm. wide; 
sheaths short-pilose on the collar; ligules truncate, about 1 mm. 
long; panicles erect, linear, exserted, 15-30 cm. long, dense, 

24, MILIUM L. 

rather few-flowered, the branches geminate; spikelets 12-15 
mm. long; glumes green, equal, broadly lanceolate, acute, 
smooth, glabrous, rounded on back; lemma about 12 mm. 
long, the awn stout, 25-30 mm. long, scabrous, 2-grooved on 
inner side; anthers linear, 7-8 mm. long, glabrous——Moun- 
tain woods; Hokkaido, Honshu, Shikoku, Kyushu-——The 

typical phase occurs in Korea and China. 

IsUKI-NUKABO ZOKU 

Rather soft perennials with flat, linear leaf-blades and open panicles; spikelets 1-flowered, ovate, not compressed, articulate 
above the glumes; glumes equal, obscurely 3-nerved, green, not keeled; lemma ovate, as long as the glumes, coriaceous, lustrous, 
obscurely 5-nerved, smooth, awnless, the callus minute, glabrous; palea simulating the lemma in texture and length; anthers 
and ovary glabrous———A few species in the cooler regions of the N. Hemisphere. 

1. Milium effusum L.  Isuxr-nuxKaso. Glabrous, 
green, soft perennial; culms erect, sometimes slightly decum- 
bent at base, 60-120 cm. long; leaf-blades flat, linear, 10-20 
cm. long, 10-15 mm. wide, abruptly acute; ligules hyaline, 
5-10 mm. long, obtuse, smooth; panicles open, loose, 15-25 
cm. long, ovate, the branches 2- to 5-nate, scabrous; spikelets 

green; lemma coriaceous and glossy, smooth, scarcely shorter 
than the glumes, rounded on back, slightly dorsiventrally 
compressed; anthers about 2 mm. long—June-July. Wet 
grassy places in mountain woods; Hokkaido, Honshu, Shi- 
koku, Kyushu; rather common.——Formosa, Korea, s. Kuriles, 

Sakhalin, and cooler regions of Eurasia and N. America. 
about 3 mm. long, ovate; glumes ovate, rather obtuse, smooth, 

25. PHALARIS L. Kusa-yosH1 Zoku 

Annuals or perennials with linear, usually flat leaves and contracted panicles; spikelets laterally compressed, articulate above 
the glumes; glumes membranous, navicular, 3-nerved, acute or cuspidate, the keel often winged; fertile floret with 2 (rarely 
1), minute, appressed scales corresponding to sterile lemmas, attached at base; lemma of fertile floret ovate, not longer than 
the glumes, usually pubescent, obscurely 5-nerved, coriaceous to chartaceous, acute, lustrous, laterally compressed; callus very 
short, glabrous; rachilla not prolonged; palea lanceolate, faintly 2-nerved; stamens 3; anthers and ovary glabrous——About 
20 species, in the temperate zones of Eurasia and N. America. 

1. Phalaris arundinacea L. Digraphis arundinacea 
(L.) Trin.; P. japonica Steud.; Baldingera arundinacea (L.) 
Dumort.; P. arundinacea var. genuina Hack. and var. japonica 
(Steud.) Hack—Kusa-yosu1. Gregarious perennial; culms 
rather stout, 70-180 cm. long, with 6-10 nodes; leaf-blades flat, 

glaucous-green, scabrous, 20-30 cm. long, 8-15 mm. wide, 
glabrous; ligules truncate, 2-3 mm. long; panicles 10-15 cm. 
long, 1-3 cm. wide, erect, very dense, sometimes spikelike, 
pale green or sometimes slightly purplish, the branches erect 
or ascending, single or in pairs, the branchlets short, densely 

26. ANTHOXANTHUM L. 

spiculose; spikelets 4-5 mm. long, ovate, flattened, appressed 
to the branchlets, very acute; glumes equal, short-acuminate, 
folded, scabrous, the keel with a very narrow wing above; 
florets lanceolate-ovate, 3-3.5 mm. long, the attached sterile 
lemmas minute, villous; anthers 1.5-2 mm. long——May- 
June. Wet sunny places; Hokkaido, Honshu, Shikoku, Kyu- 

shu; common.— Cooler regions of the N. Hemisphere. 
Var. picta L. Risoncurasu. Leaves variegated. Some- 

times cultivated as an ornamental. 

Harucaya Zoku 

Slender annuals or perennials, fragrant; leaf-blades linear, flat or loosely involute; panicles usually contracted, sometimes 
spikelike; spikelets with 1 terminal perfect floret and 2 sterile lemmas falling together, both or at least one of them neuter and 
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epaleate; lemmas oblong, obtuse, usually pubescent, bifid, shorter than to as long as the second glume, usually awned; fertile 
floret smaller, lustrous, ovate, smooth; palea 1-nerved, folded; stamens 2; ovary glabrous; stigmas long and slender—More 
than a dozen species, in temperate regions of the N. Hemisphere and in high mountains of the Tropics. 

1A. Panicles spikelike; sterile florets 2/5—-3/5 as long as the second glume; tufted perennial without rhizomes. ......... 1. A. odoratum 
1B. Panicles densely spiculose, sometimes spikelike; sterile florets as long as the second glume or slightly shorter; perennial with short 

LDIZOMESE? a etexeywirshe woracevorstlone averse leysteiay trePmreidtsneteleerecsrevaielsyegahess 

1. Anthoxanthum odoratum L. Harueaya. Erect, 
slender, tufted perennial or annual; culms 20-50 cm. long, 
sometimes loosely pubescent; leaf-blades flaccid, flat, 5-10 cm. 
long, 3-6 mm. wide, usually loosely pubescent; ligules ovate, 
2-4 mm. long; panicles long-exserted, spikelike, sometimes in- 
terrupted, broadly lanceolate-cylindric, 4-7 cm. long, 7-15 mm. 
wide, the branches short, scabrous, usually sparsely pilose; 
spikelets lanceolate, lustrous, 8-10 mm. long, fulvous-yellow 

or yellowish green; glumes strongly unequal, folded, some- 
times sparingly long-pilose, the first narrowly ovate, acumi- 
nate, l-nerved, 3-6 mm. long, the second broadly lanceolate, 
3-nerved, 8-10 mm. long; sterile lemmas narrowly oblong, 
brown-pubescent except the tip, the lower one with a short 
erect awn slightly below the apex, the upper with a geniculate, 
twisted awn about 7-9 mm. long from the middle; fertile floret 
brown, about 2 mm. long, lustrous; anthers 4-5.5 mm. long. 
—May-July. Introduced and naturalized; Hokkaido, Hon- 

shu, Shikoku, Kyushu; common. Europe and Siberia, now 

naturalized widely in temperate regions. 
Var. furumii (Honda) Ohwi. A. nipponicum Honda, incl. 

var. furumit Honda——MtyaMa-Harucaya. Plant glabrous; 
panicles cylindric, not broadened in lower part, glabrous; 

sterile florets 3.5—-4 mm. long, the lemmas glabrous on the 
upper third——July-Aug. Indigenous in alpine regions; 
Hokkaido (Mount Rishiri), Honshu (Akaishi Mountain 
Range) ; very rare-——Korea. 

gstots ec enecerafere ais okers Glare ie isis aie olen te ep eee eee 2. A. japonicum 

2. Anthoxanthum japonicum (Maxim.) Hack. Hiero- 
chloé japonica Maxim.—TakaneE-KoB0. Perennial; culms 
slender, 20-60 cm. long; leaf-blades 10-20 cm. long, 4-10 mm. 

wide, flat or with slightly involute margins, smooth or nearly 
so, glabrous beneath, sparsely pilose above; ligules truncate or 
acute, 2-6 mm. long; panicles 5-10 cm. long, usually nodding, 
lustrous, rather densely spiculose, the branches geminate, 
smooth, often with a few hairs just below the spikelets; spike- 
lets oblong, rather compressed, 5-7 mm. long, brownish green; 
glumes unequal, membranous, folded, glabrous, the first ovate, 
3-4 mm. long, abruptly acute, 1-nerved, the second broadly 
lanceolate, 5-7 mm. long, gradually acuminate, 3-nerved; 
sterile lemmas chartaceous, brown, nearly as long as the up- 
per glume, with long, brown hairs except at the bifid apex, 
the lower with a short erect awn from above the middle, the 
upper with a geniculate, twisted awn 4-5) mm. long, inserted 
near the base; anthers 2-2.5 mm. long——June-July. In 
mountains; Honshu (centr. and n. distr. and Mount Omine in 
Yamato). 

Var. sikokianum (Ohwi) Ohwi. A. sikoktanum Ohwi—— 
IsHizucHi-K6z0. Leaf-blades loosely involute, 2-6 mm. wide; 
panicles denser, the second glume oblong-ovate, abruptly acu- 
minate——July-Aug. High mountains; Shikoku, Kyushu 
(Yakushima). 

27. HYIEROCHLOE R. Br. Ké6z6 Zoxu 

Stoloniferous fragrant perennials; radical leaves elongate, the cauline short, the upper with slightly inflated sheaths; spikelets 
paniculate, slightly flattened, 3-flowered, articulate above the glumes; lower 2 florets staminate, disarticulating with the fertile 
floret, the uppermost bisexual, fertile; lemma of sterile floret chartaceous to coriaceous, pubescent, bifid, often awned; callus 
short, glabrous or short-hairy; palea 2-keeled; stamens 3; fertile lemma glabrous or ciliate toward the summit, lustrous, awn- 
less; palea 3-nerved; caryopsis glabrous, free within the lemma and palea——About 10 species, in temperate regions. 

1A. Lemma of upper staminate floret with a long geniculate awn, that of the lower awnless; ligules truncate, ciliolate, less than 0.5 mm. 
Longe ae 2s ebraa fete tate See che ero aval we de aay eee s aot tcatale becaere ote Ju BARES hPa RS BLS SE ale reo tae 1. H. alpina 

1B. Lemmas of both staminate florets awnless or with a short erect awn; ligules 1—4 mm. long. 
2A. Lemmas of staminate florets membranous, with hairy callus; leaf-blades smooth, glabrous. ....................- 2. H. pluriflora 
2B. Lemmas of staminate florets coriaceous, with hairy or glabrous callus; leaf-blades and sheaths usually scabrous to short-pilose. 

1. Hierochloé alpina (Sw.) Roem. & Schult. Azra al- 
pina Liljebl., non L.; Holcus alpinus Sw—MtyaMa-kos0. 
Glabrous perennial with ascending, branching rhizomes; culms 
slender, 15-30 cm. long, covered with few, whitish, lustrous 
sheaths of the old leaves at base; leaf-blades 1-2 mm. wide, 
less than 10 mm. long, flat or nearly so, the basal blades 
elongate, to 30 cm. long, involute, lustrous, 1-2 mm. wide; 

ligules 0.2-0.5 mm. long; sheaths lustrous, often tinged with 
red-purple; panicles 1.5-3 cm. long, 1-1.5 cm. wide, oblong, 
with 10-12 spikelets, the branches short, geminate; spikelets 
5-6 mm. long, lustrous, yellowish brown, narrowly obovate, 
with an exserted awn; glumes 3-nerved, papery, smooth, gla- 
brous, obtuse, as long as or slightly longer than the florets. 

July-Aug. Alpine regions; Hokkaido, Honshu (centr. 

3. H. odorata var. pubescens 

distr.)——Arctic regions and high mountains of the N. 
Hemisphere——Forma monstruosa (Koidz.) Ohwi. H. al- 
pina var. monstruosa Koidz.; H. monstruosa (Koidz.) Honda 
——O-MIYAMA-K6B0.  Viviparous phase——Hokkaido. 

2. Hierochloé pluriflora Koidz. H. pauciflora sensu 
auct. Japon., non R. Br.—Ezo-Kos0. Rhizomes short, 
creeping; culms loosely tufted, 20-40 cm. long, slender; radical 
leaves 30-40 cm. long, the blades involute, 1-4 mm. wide, or 

5-6 mm. wide when flattened; culm-blades lanceolate, very 
short, on slightly inflated sheaths; ligules deltoid, ciliolate; 

panicles open, 2-3 cm. long, 1-1.5 cm. wide, pedicels usually 
with a few hairs at apex; spikelets usually several, ovate, 5-6 
mm. long, pale yellowish brown, lustrous; glumes equal, ovate, 
papery, 3-nerved, slightly longer than the florets, obtuse; 
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lemmas of the staminate florets membranous, awnless or nearly 
so, 4.5-5.5 mm. long—July-Aug. Alpine regions; Hok- 
kaido (Mount Yubari) ; very rare. 

Var. intermedia (Hack.) Ohwi. H. alpina var. intermedia 
Hack.; H. intermedia (Hack.) Kawano——Ezo-yaMa-K6B0. 
Lemmas of both bisexual and staminate florets distinctly short- 
awned.—June-July. Hokkaido (w. distr.); very rare. 

8. Hierochloé odorata (L.) Beauv. var. pubescens 
Krylov. H. 5ungeana Trin.; H. odorata sensu auct. Japon., 

non Beauv.; H. borealis sensu auct. Japon., non Roem. & 

Schult.; H. odorata var. sachalinensis Printz; H. odorata subsp. 

pubescens (Krylov) Hara——Koxs6. Culms 20-50 cm. long, 
rather slender; radical leaves elongate, 20-40 cm. long, loosely 
involute to nearly flat, scabrous, 2-5 mm. wide, the cauline 

28. BRACHYPODIUM Beauv. 
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lanceolate, 1-4 cm. long, rather flat; sheaths usually short- 
pilose; ligules truncate to obtuse, glabrous, 1.5-3 mm. long; 
panicles broadly ovate, open, 4-8 cm. long, lustrous, the 

branches 2- to 3-nate, spreading; spikelets broadly obovate, 
4-6 mm. long, slightly flattened, yellowish brown, awnless; 
glumes smooth, papery, ovate, acute, l-nerved, the upper with 
a pair of short lateral nerves; lemmas of staminate florets 
scabrous above, rounded on back, ciliate, obtuse, usually awn- 
less; callus glabrous, rarely with a tuft of short hairs; fertile 

floret smooth——Apr.—June. Dry, grassy places; Hokkaido, 
Honshu, Shikoku, Kyushu; common.—kKuriles, Sakhalin, 
Korea, and Siberia. The typical phase occurs in temperate re- 
gions of the N. Hemisphere. 

YAMA-KAMOJIGUSA ZOKU 

Perennials or annuals with linear leaf-blades and nearly sessile, many-flowered spikelets solitary at each node of an elongate 
axis, subcylindric, not twisted, articulate above the glumes and between the florets; glumes several-nerved, not keeled, 
acuminate; lemmas firm, rounded on back, 5(-7)-nerved, acuminate and with a straight awn at apex; palea usually as long as 
the body of the lemma, 2-keeled; stamens 3; ovary with a pubescent beak; caryopsis adherent to the lemma and palea-——About 
20 species, in temperate regions and in high mountains of the Old World Tropics. 

1. Brachypodium sylvaticum (Huds.) Beauv. Festuca 
sylvatica Huds.; F. misera Thunb.; B. miserum (Thunb.) 
Koidz——Yama-KaMojicusa. More or less pilose, tufted 
perennial with short rhizomes; culms rather rigid, 48-80 cm. 
long; leaf-blades flat or loosely involute, 10-20 cm. long, 5-10 
mm. wide, narrowed at both ends; racemes nodding or 
pendulous, 7-13 cm. long; spikelets about 10, erect, pale green, 

glumes unequal, lanceolate, acuminate, the lower 5-7 mm. 
long, 3- to 4-nerved, the upper 8-11 mm. long, 7- to 8-nerved; 
lemmas lanceolate, 10-12 mm. long, acute, slightly scabrous, 
the apical awn straight, 5-10 mm. long; palea slightly shorter 
than the lemma; anthers 2-3 mm. long——June-July. 
Woods; Hokkaido, Honshu, Shikoku, Kyushu; very common. 
—Temperate regions of the Old World. 

15-30 mm. long, 4- to 10-flowered; pedicels about 1 mm. long; 

29, AGROPYRON Gaertn. Kamojicusa Zoku 

Perennials (few annuals) sometimes with creeping rhizomes; leaf-blades linear; inflorescence loosely to densely spicate, the 
spikelets solitary and alternate on a continuous rachis, very rarely in 2’s or 4’s, never twisted, 3- to 10-flowered, green, sessile; 
glumes firm, flat or keeled, linear to lanceolate; lemmas somewhat coriaceous to chartaceous, scabrous to pilose, rounded on 

back, 5-nerved, awned from the apex or awnless; palea 2-keeled; stamens 3; ovary with a hairy beak; caryopsis adherent to the 
lemma and palea——About 100 species, in all cooler regions. 

1A. Plants with long creeping rhizomes; lemmas awnless or short-awned; anthers 4-6 mm. long. ............-.e0000eee 1. A. repens 
1B. Plants without creeping rhizomes; lemmas commonly long-awned; anthers 1-3 mm. long. 

2A. Glumes narrowly oblong, acute, sometimes 2-toothed and awn-pointed; lemmas 1- or 2-toothed at apex, the awn recurved when 
dried; palea distinctly shorter than the lemma, rounded to emarginate, the internerve oblanceolate, slightly broadened above. 

2. A. ciliare 
2B. Glumes lanceolate to broadly so, narrowed at tip, sometimes awned, entire; palea as long as the lemma or nearly so, the 

internerve lanceolate to linear-lanceolate, not broadened above. 

3A. Callus prominently scabrous or appressed scabrous-pilose; woods in mountains. 

4A. Spike erect; awns more or less recurved. ...........--- 

4B. Spike nodding, slender; awns erect. ...........--.200- 
efelabnge aie eieieistetsiaderere. susie: nia stevevecera waters 3. A. gmelinii var. tenuisetum 
Bodons dno dan es clablbetoaeh Scncecato o acceehs tp ore 4. A. yezoense 

3B. Callus smooth, glabrous or nearly so; grassy places in low mountains and in cultivated fields. 

5A. Spikelets always appressed to the rachis; spikes usually erect; keels of palea scarcely winged, ciliate with rather rigid, short 
hairs, the internerve linear-oblong; leaf-sheaths not ciliate; wet, sunny places. .........-.00eceeeeeeees 5. A. humidum 

5B. Spikelets ascending at anthesis, appressed to the rachis before and after anthesis; spikes nodding; keels of palea winged, minutely 
serrulate-scabrous, the internerve lanceolate, usually narrowed above; leaf-sheaths usually ciliate; waste places and low 

MUVOMMEAUINS gays fee paz fe se (0s cpa nteante ch seve csese. sc olor telsseiesclase 

1. Agropyron repens (L.) P. Beauv. Triticum repens 
L.; Elytrigia repens (L.) Desy.; A. sachalinense Honda: 
Suipa-Muci. _—_ Erect perennial, with long creeping rhizomes; 
culms rather rigid, 40-80 cm. long; leaf-blades nearly flat, 
green or glaucous-green, 3-8 mm. wide; ligules very short; 
spikes erect, 7-15 cm. long, the spikelets green or glaucous- 
green, 10-17 mm. long, 5- to 7-flowered; glumes equal, lanceo- 
late, 7-12 mm. long, acuminate, 5- to 7-nerved; lemmas lan- 

FOS ao POD OUTS ROM CO COBO OO EO THN OED Gem ot 4 6. A. tsukushiense 

ceolate, 7-11 mm. long, glabrous, nearly awnless or with a 
short, straight awn 2-4 mm. long; anthers linear, 4-6 mm. 
long——Naturalized in Hokkaido and Honshu; rather rare. 

—Europe, Mediterranean region, Siberia, n. China, Sakhalin, 

and N. America. 
2. Agropyron ciliare (Trin.) Franch. var. minus (Miq.) 

Ohwi. Brachypodium japonicum var. minor Miq.; A. ciliare 
sensu auct. Japon., non Franch.; Bromus racemifer Steud. 
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Ao-KAMojicusa. ‘Tufted perennial without stolons; culms 
30-100 cm. long; leaf-blades flat, green, 15-25 cm. long, 4-10 
mm. wide, scabrous; spikes nodding, 10-20 cm. long, pale 
green; spikelets numerous, erect, 4- to 7-flowered, 10-15 mm. 

long; glumes narrowly oblong, 5- to 7-neryed, 5-8 mm. long; 
lemmas 10-15 mm. long; glumes narrowly oblong, 5- to 
7-nerved, 5-8 mm. long; lemmas narrowly oblong, 7-10 mm. 
long, with long, spreading, rigid hairs or rarely glabrous, 
prominently 5-nerved above, the awn 15-20 mm. long, from an 
entire or notched apex, rarely wanting; callus nearly smooth 
and glabrous; palea 2/3-4/5 as long as the lemma, the keels 
ciliate, at least above——May-July. Waste grounds and culti- 
vated fields; Hokkaido, Honshu, Shikoku, Kyushu; very com- 

mon. 
Var. pilosum (Korsh.) Honda. A. ciliare £. pilosum Korsh.; 

A. amurense Drobov; A. japonicum Honda; A. japonense 
Honda; A. mite Honda; A. ciliare var. hackelianum (Honda) 
Ohwi; A. japonicum var. hackelianum Honda; A. hackelianum 
(Honda) Beetleh——Tacui-Kamojl. Spikes erect; lemmas 
glabrous, rarely strigose toward the margins——Low moun- 
tains; Honshu, Shikoku, Kyushu; rather common. China, 
Korea, Ussuri, and Manchuria. The typical phase occurs in n. 

China. 
3. Agropyron gmelinii (Ledeb.) Scribn. & Smith var. 

tenuisetum (Ohwi) Ohwi. 4. turczaninovii var. tenuisetum 
Ohwi——Inu-KaMojicusa. | Green perennial; culms solitary 
or few together, 80-120 cm. long, usually with villous nodes; 
leaf-blades nearly flat, green, 15-25 cm. long, 5-8 mm. wide; 
spikes erect, 10-15 cm. long; spikelets numerous, green to 
slightly purple-tinged, appressed, 15-20 mm. long, 5- to 
7-flowered; glumes broadly lanceolate, 6- to 8-nerved, gradually 
acute, 9-11 mm. long; lemmas 9-11 mm. long, scabrous, en- 

tire; awn rather stout, elongate, slightly recurved above; palea 
as long as the lemma—June-July. Mountains; Honshu 

(Mount Kirigamine, in Shinano Prov.); rare——Korea and s. 
Kuriles. The typical phase occurs in Siberia and Manchuria. 
Agropyron caninum (L.) Beauv. Triticum caninum L. 

——IBUKI-KAMOJIGUSA. Glumes 3-nerved, awns slender, 

erect—European introduction naturalized on Mount Ibuki 
in Honshu. 

4. Agropyron yezoense Honda. Ezo-KaMmojicusa. 
Culms 70-100 cm. long, rather slender; leaf-blades flat, 15-25 

cm. long, 3-5 mm. wide, green; spikes nodding, slender, 10-15 
cm. long, green, the numerous spikelets loosely arranged, 15-20 
mm. long, 5- to 7-flowered, appressed; glumes lanceolate, 3- to 
5-nerved, short-acuminate, 6-8 mm. long; lemmas prominently 
5-nerved above, rigidly ciliate toward the margin, 7-9 mm. 
long, entire, the awn straight, slender, 15-25 mm. long; palea 

30. LOLIUM L. 
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as long as the lemma, ciliate on the keels—July. Woods; 
Hokkaido, Honshu (mts. in Shinano); rare-——e. Siberia, 
Manchuria, and n. Korea. 

Var. tashiroi (Ohwi) Ohwi. A. tashiroi Ohwi. Lemmas 
glabrous Honshu (Chugoku Distr.); rare——Korea 
(Mount Kongo). 

5. Agropyron humidorum Owhi & Sakamoto. A. maye- 
baranum Honda pro parte. O-TACHI-KAMOJI-GUSA. Culms 
rather stout, tufted, 40-80 cm. long; leaf-blades 10-20 cm. long, 
3-7 mm wide, flat, glabrous, green; spikes erect, 10-20 cm. 
long; spikelets loosely arranged, pale green, sometimes tinged 
with dull purple, becoming brownish below when mature, 17- 
22 mm. long, 4- to 7-flowered, appressed; glumes broadly lance- 
olate, 3(—5)-nerved, 6-8 mm. long; lemmas glabrous, nearly 
smooth, with very narrow, hyaline margins, the awn rather 
stout, straight, 2.5-3 cm. long——May-July. Wet grassy 
places in lowlands; Honshu, Kyushu; rather common.— 
China. 
Agropyron X mayebaranum Honda. A. hatusimae 

Ohwi;; 4 mayebaranum var. intermedium Hatus. TariHo- 

NO-O-TACHI-KAMOojI. Spike nodding; lemmas scabrous on 
nerves above. Hybrid of A. humidorum X A. tsukushiense 

var. transiens——Kyushu (n. distr.). 
6. Agropyron tsukushiense (Honda) Ohwi var. tran- 

siens (Hack.) Ohwi. A. semicostatum var. transiens Hack.; 
A, semicostatum sensu auct. Japon., non Nees; 4. Romoji Ohwi 

Kamojicusa. Tufted perennial; culms 40-100 cm. long; 
leaf-blades green to glaucous-green, flat, 20-30 cm. long, 5-10 
mm. wide; spikes nodding to pendulous, 15-25 cm. long; 
spikelets erect, rather loosely arranged, pale green to glaucous- 
green, sometimes purple-tinged, 15-25 mm. long, 5- to 
10-flowered; glumes oblanceolate or broadly lanceolate, much 
smaller than the lemmas, 3- to 5-nerved, short-acuminate and 
short-awned or awnless, 5-8 mm. long; lemmas 9-12 mm. 
long, broadly lanceolate, entire, glabrous, with hyaline mar- 
gins, awn straight, scabrous, 2-3 cm. long; palea as long as the 
lemma, the keels winged, serrulate-scabrous——May-July. 
Grassy places and waste grounds in lowlands; Hokkaido, Hon- 
shu, Shikoku, Kyushu; very common.—Korea, Manchuria, 
China, and Ryukyus. 

Var. tsukushiense. Elymus tsukushiensis Honda; A. semi- 
costatum var. tsukushiense (Honda) Ohwi——Ontkamoji. 
Lemmas long-pubescentK yushu (n. Distr.); very rare. 
Agropyron nakashimae Ohwi. ZaracE-KAMojyi. An al- 

leged hybrid of A. ciliare var. minus and A. tsukushiense var. 
transiens, with the aspect of No. 5, but the spikes erect or only 
slightly nodding, the lemmas pilose with long rigid hairs 
toward margin———Honshu, Kyushu; rare. 

Doxu-muc1 Zoku 

Annuals or perennials with flat leaf-blades; spikes slender, often nodding; spikelets solitary, placed edgewise on the con- 
tinuous rachis, several-flowered, the rachilla disarticulating above the glumes and between the florets; first glume wanting 
(except on the terminal spikelet), the second glume strongly 3- to 5-nerved, equaling or exceeding the second floret; lemmas 
rounded on the back, obtuse, 5- to 7-nerved, obtuse, acute, or awned.—About 8 species in Eurasia, two widely distributed. 

1A. Glumes shorter than the spikelet. 

2A. Short-lived perennial, usually producing sterile shoots at base; lemmas quite or nearly awnless. ...............+-+ 1. L. perenne 

2B. Annual or biennial, without sterile shoots at base; lemmas, at least the upper, awned. .................+0.-- 2. L. multiflorum 
1B. Glumes as long as to longer than the spikelet; annual or biennial. 

3A. Spikes flat; spikelets much broader than the rachis, with 6-10 florets. ............ cece cece eeeeececeeeeees 3. L. temulentum 
3B. Spikes nearly cylindric; spikelets scarcely wider than the rachis, with 3-6 florets. .............22.0ceeeeeeaeees 4. L. loliaceum 
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1. Lolium perenne L. Hoso-muct. Smooth, glabrous, 
lustrous, short-lived perennial; culms 30-60 cm. long; auricles 
at summit of the leaf-sheath minute; spikes mostly 15-20 cm. 
long; spikelets mostly 6- to 10-flowered; lemmas awnless or 
nearly so—Naturalized in waste places and cultivated fields; 
Honshu, Shikoku, Kyushu; rather rare-———Introduced from 

Europe. 
2. Lolium multiflorum Lam. Nezumi-muct. Re- 

sembles the preceding but usually stouter; culms to 1 m. long, 
pale or straw-colored at base; auricles at summit of leaf-sheath 

prominent; spikelets 7- to 20-flowered, 1-2 cm. long; lemmas 
6-8 mm. long, at least the upper awned——May-June. Nat- 
uralized in Honshu, Shikoku, Kyushu; common.—Intro- 
duced from Europe. 

8. Lolium temulentum L. var. temulentum. Doxv- 
MUGI. Rather robust annual; culms 60-90 cm. long; auricle 

at summit of leaf-sheath well-developed; spikes flat, 50-80 cm. 

31. ELYMUS L. 
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long; spikelets mostly 5- to 7-flowered; glumes equaling or 
longer than the spikelet; florets 6-10, plump, awned.——May- 
July. Naturalized in waste places and cultivated fields; Hon- 
shu, Shikoku, Kyushu; common. 

Var. leptochaeton A. Br. L. arvense With. Awnless—— 
Rather common in our area——An introduction from Europe. 

4, Lolium loliaceum (Bory & Chaub.) Hand.-Mazz. 
Rottboellia loliacea Bory & Chaub.; L. subulatum Vis———Bo- 
Muci. _ Rather stout low annual or biennial; culms usually 
tufted, 10-30 cm., rarely to 40 cm. long, leaves not prominent, 

the blade short, rather flat; spikes firm, stout, often slightly 
curved, nearly cylindric, 10-15 cm. long; spikelets sunken in 
the excavations of the rachis, partly hidden by the appressed 
strongly nerved obtuse glumes; florets 3-6; lemmas oblong, 
about 5 mm. long, usually awnless——May-June. Natu- 
ralized; Honshu (Kanto to Chigoku Distr.); rather rare-—— 
Introduced from Europe. 

Ezo-muci Zoku 

Perennials with or without creeping rhizomes; inflorescence loosely to densely spicate; spikelets sessile, in pairs or in 3’s alter- 
nate or opposite on a continuous rachis, slightly twisted, bringing the florets more or less dorsiventral on the rachis, 2- to 8-flow- 
ered, articulate above the glumes; glumes lanceolate to broadly linear, smaller than the lemmas; lemmas rather coriaceous, 

broadly lanceolate, attenuate-awned, slightly dorsally compressed, scabrous or pubescent, 5-nerved; palea as long as the Jemma, 
2-keeled; stamens 3; ovary with a hairy beak— About 50 species, Eurasia and in N. and S. America. 

1A. Plants with long, stout rhizomes; spikes thick, pubescent; spikelets awnless; anthers 5-8 mm. long. .................- 1. E. mollis 

1B. Plants tufted, without rhizomes; spikes glabrous; spikelets awned; anthers 1.5—2 mm. long. 
2A. Spikes erect; glumes slightly or scarcely shorter than the lemma. ......:.-..2.-:cceeccceeereccecereneseeers 2. E. dahuricus 
2B. Spikes nodding to pendulous; glumes much shorter than the lemma. 

3A. Glumes attenuate into a short awn; lemmas scabrous, with a slightly recurved awn. ..........-..000eeeeeeeeee 3. E. sibiricus 

3B. Glumes abruptly acuminate, often dentate at apex, awnless; lemmas nearly smooth, with a rather stout, distinctly recurved awn. 

1. Elymus mollis Trin. E. arenarius var. villosus E. 
Mey.; E. arenarius sensu auct. Japon., non L:; E. arenarius var. 
coreénsis Hack.; Leymus mollis (Trin.) Pilger; E. arenarius 
var. mollis Trin——Tenxicusa, Kusap6d, HaMa-NINNIKU. 
Robust perennial with long, stout rhizomes; culms 50-100 cm. 
long, firm, smooth, densely pubescent below the spike; leaf- 
blades firm, glaucous-green, flat, 20-40 cm. long, 7-12 mm. 
wide, smooth and glabrous beneath, scabrous on the elevated 
nerves on upper surface; spikes erect, dense, 10-25 cm. long, 
whitish green; spikelets 2(—5)-nate, erect, 1-2.5 cm. long, 3- to 
5-flowered; glumes chartaceous, broadly lanceolate, acuminate, 
3- to 7-nerved, as long as the florets or slightly exceeding them; 
lemmas awnless, 12-20 mm. long——June-July. Gregarious 
on sandy beaches; Hokkaido, Honshu, Kyushu; common.—— 
Korea, Sakhalin, Kuriles, Kamchatka to N. America. 

2. Elymus dahuricus Turcz. E. excelsus Turcz.; E. 
dahuricus var. cylindricus Franch.; E. dahuricus var. excelsus 
(Turcz.)Roshev.; E. cylindricus (Franch.) Honda——Hama- 
MucI. ‘Tufted perennial; culms 50-100 cm. long, glabrous; 
leaf-blades flat, 10-20 cm. long, 4-8 mm. wide, usually gla- 
brous; spikes erect, obscurely l-sided, dense; spikelets nu- 
merous, appressed, usually geminate, 1-1.5 cm. long, 3- to 
4-flowered, green; glumes lanceolate, 8-11 mm. long, 
3(-5)-nerved, scabrous on nerves, acuminate, with a short, 
terminal awn; lemmas 7-11 mm. long, lanceolate, scabrous, 

the awn 10-20 mm. long, straight or nearly so; palea as long 
as the lemma.—June-Aug. Grassy places, especially near 
the sea; Hokkaido, Honshu, Kyushu; common.—e. Siberia, 

4. E. yubaridakensis 

n. China, Korea, Manchuria, and Mongolia. 
Var. villosulus (Ohwi) Ohwi. E. villosulus Ohwi; E. 

osensis Ohwi——Yama-muci. More slender; nodes villous. 
—Mountain woods; Hokkaido, Honshu (centr. distr.) ; rare. 
— s. Kuriles. 

8. Elymus sibiricus L. E. yezoensis Honda——Ezo-muc1. 
Perennial; culms 40-80 cm. long; leaf-blades 7-15 cm. long, 

5-8 mm. wide, flat, scabrous; spikes pendulous, 8-15 cm. long, 
rather loosely spiculose; spikelets geminate or solitary at both 
ends of the spike, sometimes slightly purplish, 3- to 4-flowered, 
12-14 mm. long; glumes linear-lanceolate, scabrous, 3-5 mm. 
long, 3-nerved, attenuately short-awned; lemmas 8-11 mm. 

long, 5-nerved, scabrous, the awn rather slender, slightly re- 

curved, 1-2 cm. long; palea as long as the lemma.—July- 
Aug. Grassy places and woods; Hokkaido, Honshu (Shinano 
Prov.); rare-——e. Europe, Siberia, China, Manchuria, and 

Kamchatka. 
4, Elymus yubaridakensis (Honda) Ohwi. Clinelymus 

yubaridakensis Honda——Taxane-Ezo-muct. Tufted peren- 
nial; culms 40-80 cm. long; leaf-blades 7-15 cm. long, 5-8 mm. 

wide, flat, scabrous; spikes pendulous, 8-12 cm. long, on slen- 

der peduncles; spikelets in pairs or, near both ends, solitary, 
12-15 mm. long; glumes linear-lanceolate or linear-oblanceo- 
late, 7-8 mm. long, 3-nerved, scabrous, acute, often with a 

tooth at apex; lemmas broadly lanceolate, about 10 mm. long, 
the awn prominently recurved, rather thick, 2.5-3 cm. long. 
—July. Alpine regions; Hokkaido (Mount Yubari); very 
rare. 
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32. ASPERELLA Humb. Azumacaya Zoku 

Perennials with flat, rarely involute leaf-blades; spikes slender, loosely flowered; spikelets geminate, rarely solitary, spreading 
to ascending, 2- to 4- or sometimes 1-flowered; glumes minute or wanting; lemmas broadly lanceolate, 5-nerved, hispid- 

scabrous, coriaceous, green, attenuate into long awns; rachilla scabrous, fragile; stamens 3; ovary with a hairy beak; caryopsis 
adherent to the lemma and palea———Few species in temperate regions of the N. Hemisphere, exclusive of Europe. 

1A. Upper part of the culm and axis short-pubescent; spikelets usually geminate, 1- or 2-flowered; anthers about 3 mm. long 
1. A. longearistata 

1B. Culms and spikes glabrous; spikelets solitary, 1-flowered; anthers 4 mm. long. ............ 20000 ce esses scence 2. A. japonica 

J. Asperella longearistata (Hack.) Ohwi. A. sibirica 
var. longearistata Hack.; Hystrix longearistata (Hack.) Honda 
——AZUMAGAYA. Rhizomes short; culms 70-100 cm. long, 

slender, short-pubescent below the spike and on nodes; leaf- 

2. Asperella japonica Hack. Hystrix japonica (Hack.) 
Ohwi; H. hackelii Honda IWA-TAKE-SO. Rhizomes slen- 

der; culms in loose tufts, slender, 60-80 cm. long, smooth; leaf- 
blades deep green, thin, flat, broadly linear, 10-20 cm. long, 

blades flat, thin, broadly linear to lanceolate, 10-25 cm. long, 
1-2 cm. wide, green; spikes exserted, pendulous, 10-15 cm. 
long, slender, the axis densely pubescent; spikelets sessile, 10- 
12 mm. long, 1- or 2-flowered, green; florets readily deciduous; 
glumes subulate, 4-6 mm. long, sometimes wanting; lemmas 
about 10 mm. long, sparsely hispid toward the apex, the awn 
straight, 15-20 mm. long; rachilla slender; palea as long as the 
lemma, lanceolate——June-July. Mountain woods; Hok- 

kaido, Honshu, Shikoku, Kyushu; rather rare-——Korea. 

33. HORDEUM L. 

8-15 mm. wide; spikes slender, pendulous or prominently nod- 
ding, about 10 cm. long, the axis glabrous; spikelets solitary, 
sessile, 1-flowered, slightly ascending; florets readily deciduous; 
glumes wholly suppressed or short-subulate, to 4 mm. long; 
lemmas about 10 mm. long, lanceolate, long-hispid near the 
margin, the awn erect, slender, 15-25 mm. long; rachilla 
slender; palea as long as the lemma—June-July. Woods; 

Honshu (Shinano and westw.), Shikoku, Kyushu; rare. 

O-mucr Zoxu 

Tufted annuals or perennials; leaf-blades flat; spikelets 1-flowered, 3 together, alternate on opposite sides at each node; middle 
spikelet sessile, the glumes subulate, distorted at base, standing at the sides of the 1 fertile floret; rachilla disarticulating above 
the glumes and, in the central spikelet, prolonged behind the palea as a bristle; palea as long as the body of the lemma, adhering 
to the caryopsis; stamens 3; lateral spikelets pedicelled, reduced, the florets sterile; caryopsis adherent to the lemma and palea. 
—More than 20 species, chiefly in temperate regions. 

1A. Glumes of the fertile florets not ciliate, about 12 mm. long; lemma about 5 mm. long. .........--..-..----++-++---s 1. H. hystrix 

1B. Glumes of the fertile florets ciliate below, about 2.5 cm. long; lemma 8-10 mm. long. ................----++++-+ 2. H. murinum 

1. Hordeum hystrix Roth. 4H. gussoneanum Parl. 2. Hordeum murinum L. Muerxusa. Annual; culms 

Hime-mMuctKusa. Annual; culms 20-40 cm. long; blades 
linear, usually pilose below; sheaths often pilose; spike 2-4 
cm. long, erect, pale green; glumes of fertile spikelets scabrous, 
narrowly subulate; lemma broadly lanceolate, 5-6 mm. long, 
the awn nearly erect, scabrous, about 10 mm. long —— 

10-50 cm. long, glabrous; leaf-blades flat, smooth, glabrous; 
spike 4-7 cm. long, pale green; glumes of fertile florets linear- 
lanceolate, 3-nerved, 2.5-3 cm. long, 0.3-1 mm. wide, ciliate 

below the middle-——May-July. Naturalized in waste places 
and cultivated fields; Honshu, Shikoku, Kyushu-——Europe. 

Naturalized in waste places; Honshu——Europe and Asia 
Minor. 

34. BROMUS L. SUZUME-NO-CHA-HIKI ZOKU 

Perennials with short rhizomes or annuals, with linear leaf-blades and closed, cylindric sheaths; panicles loose to compact; 
spikelets 3- to many-flowered, usually rather large, slightly flattened laterally, articulate above the glumes and between the 
florets; glumes 1- to 9-nerved, membranous, sharply to obtusely keeled; lemmas green to pale green, 5- to 7-nerved, rounded 
or sometimes keeled, 2-toothed, membranous or chartaceous, awned between the minute teeth or awnless; palea 2-keeled; 
stamens 3; ovary hairy at apex, the styles usually lateral; caryopsis adherent to the palea———Many species, chiefly in temperate 

and cooler regions, also in high mountains of the Tropics. 

1A. Lower glume 1-nerved, the second 3-nerved; lemmas usually narrow. 
2A. Perennials. 

3A. Lemmas broadly lanceolate, nearly awnless or the awn less than half as long as the lemma; spikelets pale green or whitish 
green, sometimes brownish purple. 

4A. Lemmas long-ciliate, the awn 2-4 mm. long; anthers 1—1.2 mm. long; panicles nodding, loose, the branches rather long. 

1. B. yezoensis 
4B. Lemmas glabrous, the awn to 1 mm. long; anthers 4-5 mm. long; panicles erect, rather dense, the branches rather short. 

2. B. inermis 
3B. Lemmas narrowly lanceolate, the awn half as long to as long as the lemma; spikelets deep green. .............. 3. B. pauciflorus 

2B. Annuals; naturalized species. 
5A. Upper glume not more than 10 mm. long; lemmas 10-12 mm. long, with a straight awn 12-14 mm. long. .... 4. B. tectorum 
5B. Upper glume more than 10 mm. long; lemmas 17-23 mm. long, with an awn 2-5 cm. long. 
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6A. Lower glume about 8 mm. long; lemmas 17-20 mm. long, with an awn 2-3 cm. long. .............020000- 5. B. sterilis 
6B. Lower glume about 15 mm. long; lemmas 25-30 mm. long, with an awn 3.5-5 cm. long. ..........--.e0005 6. B. rigidus 

1B. Lower glume 3- to 5-nerved, the second 7- to 9-nerved; annuals with rather broad lemmas. 
7A. Spikelets cylindric while young, slightly flattened before anthesis; lemmas rounded on back, not keeled. 

8A. Lemmas narrowly oblong, scabrous, with a distinct, sometimes spreading awn. .............0 eee cece ee eeeee 7. B. japonicus 
8B. Lemmas broadly oblong, the awn short, erect, or wanting. 

9A. Panicle open, the branches spreading; lemmas chartaceous, glabrous. ............00ccceceeeececeeeneceees 8. B. secalinus 
9B. Panicle contracted, usually dense, the branches erect; lemmas membranous, densely pubescent. .............--- 9. B. mollis 

7B. Spikelets prominently flattened throughout; lemmas sharply keeled on back. ...........0 000 eee eeeeeeeeeeee 10. B. catharticus 

1. Bromus yezoensis Ohwi. B. ciliatus sensu auct. Ja- 
pon., non L. KUSHIRO-CHA-HIKI. Sparingly pilose peren- 
nial with short rhizomes; culms 70-120 cm. long, glabrous, 
nodes about 6, pilose; leaf-blades membranous, linear, 20-30 
cm. long, 6-10 mm. wide, flat; ligules about 1 mm. long, 
truncate; panicles nodding, broadly ovate, 15-25 cm. long, the 
branches 2- to 3-nate; spikelets pale green, tinged with yellow- 
ish brown, 6- to 7-flowered, 15-20 mm. long; glumes narrow, 
the lower 6-7 mm., upper 8-9 mm. long; lemmas 10-12 mm. 
long, appressed-pubescent especially near margin, obtuse and 
bidentulate, with a short awn between the teeth; palea 8-9 
mm. long; anthers elliptic, yellow, 1-1.2 mm. long—June- 
July. Grassy places in lowlands; Hokkaido.—s. Kuriles and 
s. Sakhalin. 

2. Bromus inermis Leyss. Zerna inermis (Leyss.) 
Lindm.; B. glabrescens Honda; B. tatewakii Honda—Ko- 

SUZUME-NO-CHA-HIKI. Perennial with creeping rhizomes; 
culms 40-60 cm. long, glabrous; leaf-blades 10-15 cm. long, 

3-8 mm. wide, nearly flat, somewhat firm; ligules less than 2 

mm. long, truncate; panicles erect, 10-15 cm. long, rather 
dense, the branches subverticillate, short; spikelets narrowly 
oblong, 12-25 mm. long, pale green, sometimes slightly purple- 
tinged, 6- to 8-flowered; glumes acute, the lower 4-5 mm., the 
upper 6-7 mm. long; lemmas narrowly oblong, about 10 mm. 
long, membranous, obtuse, with 2 minute teeth, the awn 

wanting or to 1 mm. long between the teeth; anthers linear, 
orange-yellow, 4-5 mm. long——Hokkaido, Kyushu; very 
rare; possibly not indigenous——Europe, Siberia, Mongolia, 
Manchuria, and N. America. 

8. Bromus pauciflorus (Thunb.) Hack. Festuca pauci- 
flora Thunb.; F. remotiflora Steud.; Bromus remotiflorus 

(Steud.) Ohwi——Kuirsungcaya. Rhizomes short, culms 
60-100 cm. long, retrorsely short-pubescent; leaf-blades deep 
green, nearly flat, 25-40 cm. long, 4-7 mm. broad; sheaths 
pilose; ligules semirounded, 1-2 mm. long; panicles nodding, 
deep green, 20-30 cm. long, very loose, the branches geminate, 
elongate, scabrous; spikelets loosely 6- to 10-flowered, 3-4 cm. 
long; glumes linear-lanceolate, acuminate, the lower 5-7 mm., 
the upper 8-12 mm. long; lemmas narrowly lanceolate, 12-15 
mm. long, the awn erect, as long as to half as long as the 
lemma; anthers 1.5—-2 mm. long. June-July. Woods; Hok- 
kaido, Honshu, Shikoku, Kyushu; very common.—-s. Korea 
and China. 

4. Bromus tectorum L. Schedonorus tectorum (L.) 
Fries; Anisantha tectorum (L.) Nevski——Uma-no-cHa-HIK1. 
Annual; culms 15-40 cm. long, soft-pubescent above; leaf- 
blades pubescent, thin, 3-5 mm. wide; sheaths pubescent; 
panicles 10-15 cm. long, somewhat nodding, the branches 
subverticillate; spikelets nodding, broadly lanceolate, 12-20 
mm. long, 5- to 8-flowered, pale green; glumes linear-lanceo- 
late, sparingly pubescent, gradually acuminate, the lower 4-6 
mm., the upper 8-10 mm. long; lemmas narrowly lanceolate, 
pubescent, with 2 lanceolate teeth 2-3 mm. long, the awn 

erect; palea about % as long as the lemma; anthers about 
0.7 mm. long, orange-yellow, elliptic Naturalized in Hon- 
shu.—Introduction from Europe. 

5. Bromus sterilis L. Zerna sterilis (L.) Panzer; Ani- 
santha sterilis (L.) Nevski——Arecut-No-cHa-Hiki. _ Allied 
to, but larger than the preceding; culms 30-70 cm. long; leaf- 
blades and sheaths pubescent; panicles 10-20 cm. long, loose; 

spikelets larger, 2.5-3.5 mm. long, 5- to 10-flowered; glumes 
nearly linear; lemmas linear-lanceolate, scabrous, gradually 
attenuate above into 2 teeth about 2 mm. long, long-awned; 
anthers about 0.7 mm. long-——Naturalized in Honshu-— 
Europe and w. Asia. 

6. Bromus rigidus Roth. B. villosus Forsk., non Scop. 
— HIGE-NAGA-SUZUME-NO-CHA-HIKI, O-KITSUNEGAYA. _ Pubes- 

cent annual; culms 30-60 cm. long; leaf-blades 4-5 mm. wide; 
panicles 10-20 cm. long, nodding or nearly erect, branches 
nearly simple, with 1 or 2 spikelets, each 3-4 cm. long, 6- to 
8-flowered; glumes linear-lanceolate, the lower 15-20 mm. 
long; lemmas scabrous, with 2 teeth about 3 or 4 mm. long, 
the awn rising from between the teeth; anthers 0.7-1 mm. 
long.—Naturalized in Honshu and Shikoku.—Europe. 

7. Bromus japonicus Thunb. B. vestitus Schrad.; B. 
patulus Mert. & Koch——SuzuMeE-No-cHA-HIKI. Densely 
pubescent annual; culms 30-70 cm. long; leaf-blades flat, 15-30 
cm. long, 3-6 mm. wide; ligules subrounded, 1-2.5 mm. long; 
panicles 10-25 cm. long, broadly ovate, somewhat nodding to 
secund, branches 4- to 6-nate; spikelets rather dense, oblong, 
15-25 mm. long, 6-8 mm. wide, rather densely 6- to 
10-flowered, yellowish green; glumes scabrous, the lower 
broadly lanceolate, 5-7 mm. long, acute, 3-nerved, the upper 
7- to 9-nerved, narrowly oblong, 7-8 mm. long, acute; lemmas 
thinly chartaceous, narrowly ovate-oblong, 9-11 mm. long, 
obtuse, slightly inflated above the middle on margin, the awn 
inserted below the apex, 2-3 mm. long, straight in the lower 
floret, to 12 mm. long, recurved in the upper florets; palea 7-8 
mm. long; anthers 1 mm. long——May-July. Waste places 
and cultivated fields; Hokkaido, Honshu, Shikoku, Kyushu; 

very common.—Temperate regions of the N. Hemisphere. 

8. Bromus secalinus L. Karasu-No-cHa-HIKI. Gla- 
brous annual; culms erect, 30-60 cm. long; leaf-blades 3-6 mm. 

wide; panicles 7-15 cm. long, nodding, the branches sub- 
verticillate; spikelets narrowly oblong, 15-20 mm. long, slightly 
inflated, 6-8 mm. wide, 5- to 15-flowered; lower glume lanceo- 

late, 3- to 5-nerved, upper glume oblong, 6-7 mm. long, obtuse, 
7-nerved; lemmas elliptic, 7-nerved, obtuse, chartaceous, lead- 

green, nearly smooth, glabrous, 2-toothed at apex, the awn 
somewhat flexuous, shorter than the lemma, those of the lower 

florets often absent; anthers about 2 mm. long——Naturalized 
in Hokkaido and Honshu (n. and centr. distr.) ——Europe 
and Siberia. 

9. Bromus mollis L. B. hordeaceus sensu auct. Japon., 
non L.——H aMa-cHA-HIKI. Annual; culms 10-60 cm. long; 

leaf-blades linear, flat, 3-5 mm. wide, short-pubescent; panicles 
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erect, 5-10 cm. long, the branches short, erect, short-pubescent; 

spikelets oblong, densely 6- to 10-flowered, 1-1.5 cm. long; 
glumes obtuse, puberulent, the lower 3- to 5-nerved, broadly 
lanceolate, 5-6 mm. long, the upper 5- to 7-nerved, oblong, 
6-8 mm. long; lemmas membranous, elliptic, 7-8 mm. long, 
obtuse, 7-nerved, short-pubescent, the awn 6-9 mm. long, be- 
tween the teeth; palea shorter than the lemma; anthers about 2 
mm. long.—Naturalized in Hokkaido and Honshu-— 
Europe and Siberia. 

10. Bromus catharticus Vahl. Festuca unioloides 
Willd.; Ceratochloa unioloides (Willd.) Beauv.; B. unioloides 
(Willd.) HBK.—Inu-muer. Annual; culms tufted, rather 
firm, stout, 40-100 cm. long, glabrous; leaf-blades 20-30 cm. 
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long, 4-10 mm. wide, sparingly pilose, nearly flat, the sheaths 
whitish pilose; ligules whitish, 3-5 mm. long, ovate; panicles 
10-25 cm. long, ovate, rather firm, the branches geminate, 
scabrous, spreading; spikelets compressed, yellowish green, 
narrowly ovate, 3- to 6-flowered, lustrous, 2-3 cm. long; 

glumes broadly lanceolate, acuminate, keeled, the lower 3- to 
5-nerved, 10-12 mm. long, the upper 7- to 9-nerved, 12-15 
mm. long; lemmas 14-18 mm. long, broadly lanceolate, 
chartaceous, folded and strongly keeled, very acute, terminated 
by an awn about 1 mm. long; palea 8-9 mm. long; anthers 
usually not exserted, 0.5 mm. long, oblong— June-July. 
Naturalized in Honshu, Shikoku, Kyushu; very common. 
S. America. 

30. BRACHYELYTRUM Beauv. Koyazasa Zoku 

Slender perennials with flat leaf-blades and narrow panicles; spikelets narrow, 1-flowered, articulate above the glumes and 

between the florets; glumes minute, unequal, green; lemma narrowly lanceolate, slightly flattened dorsally, green, minutely 
scabrous, 5-nerved, entire at apex, long-awned; callus oblique, short; rachilla produced behind the upper floret as a slender 
bristle, glabrous; palea as long as the lemma, 2-keeled; stamens 3; ovary with a hairy beak; styles terminal; caryopsis adherent 
to the lemma and palea———Two species, one in Japan, the other in N. America. 

acute, the lower 1-1.5 mm., the upper 2-3 mm. long; lemma 
narrowly lanceolate, minutely scabrous, gradually narrowed to 

J. Brachyelytrum japonicum Hack. B. erectum var. 
japonicum Hack.—Ko6yazasa. Rhizomes short, slender, 
branched; culms very slender, 50-70 cm. long, glabrous; leaf- 
blades green, flat, thin, broadly linear, 7-12 cm. long, 4-7 mm. 
wide, sparingly pilose above and on margin; ligules 2-3 mm. 
long, truncate; panicles 10-15 cm. long, green, branches short, 
erect or appressed to the axis; spikelets several, short-pedicelled, 
1-flowered, 8-9 mm. long; glumes linear-lanceolate, 1-nerved, 

36. AULACOLEPIS Hack. 

the awned apex, the awn straight, delicate, 10-15 mm. long; 
callus minutely pilose on both sides; rachilla prolonged as a 
slender bristle about 4 mm. long, appressed to the palea. 
July-Aug. Woods in mountains; Honshu (centr. distr. and 
westw.), Shikoku, Kyushu=—Korea (Quelpaert Isl.). 

HiroHa-No-KONUKAGUSA ZOKU 

Slender or low perennials with flat or involute leaf-blades; spikelets in panicles, 1-flowered, flattened, articulate below the 
floret; glumes unequal, the lower minute or smaller than the upper, the upper shorter than the lemma, keeled, acute, lanceolate; 
lemma green, dull, rather strongly keeled, broadly lanceolate, acute, thinly chartaceous to membranous, glabrous, awnless; 
callus short, short-hairy; rachilla prolonged beyond the floret as a slender bristle, glabrous; palea as long as the Jemma, with 
2 closely parallel nerves; stamens 3; ovary glabrous; caryopsis lanceolate, free within the lemma and palea. 
in e. Asia and Malaysia, extending to the Himalayas. 

J. Aulacolepis treutleri (Kuntze) Hack. var. japonica 
(Hack.) Ohwi. A. japonica Hack—Htirowa-No-KonuKA- 
cusa. _ Slender, glabrous perennial; culms 80-120 cm. long; 
leaf-blades flat, thin, green, scabrous, 20-30 cm. long, 10-22 
mm. wide; ligules hyaline, 2-5 mm. long; panicles ovate, erect, 
green, 20-30 cm. long, 10-15 cm. wide, very loose and open, 
the branches subverticillate, spreading, scabrous; spikelets ap- 

37. DACTYLIS L. 

Several species, 

pressed to the branchlets, about 3.5 mm. long, flattened; 

glumes broadly lanceolate, keeled, 1-nerved, the lower 1-1.5 
mm., the upper 2-2.5 mm. long; lemmas about 3.5 mm. long, 
acute, green, 5-nerved, intermediate nerves weak; anthers 

about 1.2 mm. long—JuneJuly. Mountain woods; Hon- 
shu (centr. distr. and westw.); rare. The typical phase of the 
species occurs in India to s. China and Formosa. 

Kamocaya ZoKU 

Coarse perennials with linear leaf-blades and interrupted panicles; spikelets densely arranged on one side toward the ends of 
the panicle-branches, 3- or 4-flowered, flattened; glumes unequal, keeled, acute, 1- to 3-nerved, short-ciliate on the keel; lemmas 
longer than the glumes, keeled, folded, rather chartaceous, green, 5-nerved, setulose-scabrous, mucronate; palea 2-keeled; callus 

glabrous; rachilla short, glabrous; stamens 3; ovary glabrous——Few species, in Eurasia and N. Africa. 

1. Dactylis glomerata L. Kamocaya. Tufted, stout 
perennial; culms erect, in large tussocks, 80-120 cm. long, 
smooth, glabrous; leaf-blades flat, scabrous, green or glaucous- 
green, 30-60 cm. long, 5-10 mm. wide; ligules deltoid, 7-12 
mm. long, hyaline; panicles erect, lobed, 8-20 cm. long, the 
branches distant, solitary, stiff, spreading to ascending, sca- 
brous, the spikelets in dense I-sided fascicles borne at the ends 

of the branches; spikelets 7-8 mm. long, glaucous-green, 2- to 
4-flowered; glumes lanceolate, acuminate, scabrous, the lower 

l-nerved, 3-4 mm. long, the upper 3-nerved, 5-6 mm. long; 
lemmas 6-7 mm. long; anthers 2-3 mm. long——July—Aug. 
Naturalized in pastures and waste places; Hokkaido, Honshu, 
Shikoku, Kyushu; common.—Eurasia and w. Asia. 
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38. FESTUCA L. Usui-No-KEGusA ZOKU 

Perennials or annuals of various habits; leaf-blades linear, flat or convolute; spikelets in panicles, 2- to many-flowered, more 
or less laterally flattened, articulate above the glumes; glumes unequal, shorter than the lemmas; lemmas 5-nerved, rounded or 
slightly keeled on the back, glabrous or pubescent, awnless or with a straight apical awn; callus not hairy; palea 2-keeled; 
stamens 1-3; ovary glabrous or puberulent at apex; styles terminal; caryopsis often adherent to the lemma and palea-——— 
Cosmopolitan genus with many species especially in cooler regions, and in high mountains of the Tropics. 

1A. Perennials with short or elongate rhizomes; stamens 3, protruding. 
2A. Leaf-blades less than 5 mm. wide, awned, if wider the lemmas awnless. 

3A. Anthers 0.5-2.5 mm. long; lemmas usually awned, rounded on back. 
4A. Lower glume more than % as long as the lowest lemma, lanceolate, acute. 

pAcuennovationushoots antravacinal sastolonsnwantin ps) velale)«1-telaleieleverefatere stcletetetelelevetevelstelnioteie releiefetelcfeielareleleyeleleterele\e 1. F. ovina 
5B. Innovation shoots partly extravaginal; stolons often present. .......-00eccseeec rece ence reese eceseereneess 2. F. rubra 

4B. Lower glume shorter, ovate, obtuse. 

6A. Lowest lemma 4.5—6 mm. long, commonly awned; anthers elliptic, 0.5-0.8 mm. long. ................ 3. F. parvigluma 
6B. Lowest lemma 3—4 mm. long, always awnless; anthers linear, 1.5 mm. long. .........+eeeeeeeeeeeeeeeees 4. F. japonica 

3B. Anthers 3—4.5 mm. long; lemmas awnless, more or less keeled on back. 

ACERT tise o—3 icine lonesral pines remlOnse terete aberslerciaryvetetelcvatsierctaie: usielereseetelcieiete stevarate siaicl teieisiete(eisievsie abe efofelaisie 5. F. takedana 
7B. Culms 40-150 cm. long; naturalized introductions, 

8A. Glumes rather obtuse, the lower 2-3 mm., the upper 3.5-4.5 mm. long; anthers 3 mm. long. .............. 6. F. elatior 
8B. Glumes acuminate, the lower 5-7 mm., the upper 6-7 mm. long; anthers 4—-4.5 mm. long. ............ 7. F. arundinacea 

2B. Leaf-blades 6-12 mm. wide, flat; lemmas long-awned, keeled on back; anthers about 1 mm. long. .......... 8. F. extremiorientalis 

1B. Annuals, without rhizomes; stamens not protruding. 
9A. Spikelets 3- to 5-flowered, pale green. 
Ue (la Teh Gli Ss coda gedacnoonancpoocedconentoog 

10B. Lemmas long-ciliate toward tip. .......-..0.-+-seeeeee 

9B. Spikelets 5- to 13-flowered, often purplish. ............... 

1. Festuca ovina L. var. ovina. F. ovina var. vulga- 
ris Koch——Usu1-No-KEGuSA, SHIN-USHI-NO-KEGUSA. Low 
densely tufted perennial without stolons; culms 20-40 cm. long, 
slender but firm, glabrous or scabrous below the panicle; radi- 
cal leaves elongate, 5-20 cm. long, rather firm, involute, gla- 
brous, green or glaucous-green, the blades 0.4-0.6 mm. wide, 
weakly 3- to 7-nerved, scarcely sulcate; culm-leaves short; lig- 
ules less than 0.5 mm. long; panicles erect, narrow, 5-8 cm. 
long, lanceolate to narrowly ovate, the branches solitary or 
geminate; spikelets 5-7 mm. long, green to glaucous-green, 
sometimes purplish, 3- to 6-flowered; glumes lanceolate, acute, 

the upper longer, 3-3.5 mm. long, 3-nerved with short lateral 
nerves; lemmas narrowly oblong, rather coriaceous to charta- 
ceous, 3.5-4.5 mm. long, scabrous, rounded on back, with a 

straight apical awn to 2 mm. long, or awnless; anthers 1.5-2.5 
mm. long; ovary glabrous——June-Aug. Mountains; Hok- 
kaido, Honshu (centr. distr. and northw.); rather rare. The 
species is widespread in Eurasia and N. America. 

Var. duriuscula (L.) Koch. F. duriuscula L—Ko6rar- 
USHI-NO-KEGUSA. Blades firm, 0.7-1 mm. wide, otherwise 

simulating the typical phase ——Shikoku; rare-——Eurasia. 
Var. coreana St. Yves. F. ovina var. pubiculmis Ohwi, 

non Asch. & Graebn., 1900; F. ovina var. nipponica Ohwi—— 
Ao-usHI-No-KEGUsA. | Culms 20-40 cm. long, puberulent or 
pubescent below the panicle; leaf-blades less firm, sometimes 
puberulent; panicles green to glaucous-green, 4-8 cm. long. 
—Low mountains; Honshu, Shikoku, Kyushu; common. 
———Irored. 

Var. tateyamensis Ohwi. TAKANE-USHI-NO-KEGUSA. 
Rather soft, smooth and glabrous alpine phase; culms 10-20 
cm. long; leaf-blades filiform, sulcate; panicles 2-4 cm. long, 
purplish; lemmas 3-4 mm. long; anthers 1.5 mm. long— 
Alpine regions; Honshu (centr. distr.) ; rare. 

Var. chiisanensis Ohwi. CutsAN-UsHI-No-KEcusa. Al- 
lied to var. coreana, but the leaves more soft, sulcate—— 

Mountains; Shikoku; rare. 

Siar Su a mhsaes sn susp east eh SEs fokslon’ jo NSis 0) 24 sp eLsutua ere elsestenaws pote) akeke 9. F. myuros 
Rrekatere Cooteke etesal oe conte¥-neteyshaisis Guat-\elaiaue Paes sistelgetniarere 10. F. megalura 

shoudadondddsdewacedesrpore unre SHEE opee me 11. F. octoflora 

2. Festuca rubra L. var. rubra. F. rubra var. baicalensis 
Griseb.; F. rubra var. muramatsui Ohwi; F. rubra var. genuina 
Hack.——O-usHI-No-KEGUSA. Tufted perennial with short 
rhizomes, sometimes also stoloniferous; culms slender, 15-50 
cm. long; radical leaves elongate, the blades loosely involute, 
10-20 cm. long, 1-2 mm. wide, glabrous or nearly so; sheaths 

often partly reddish; ligules very short; panicles 5-12 cm. 
long; spikelets 5-10 mm. long, 3- to 7-flowered; glumes 
broadly lanceolate, the upper larger, 3-6 mm. long; lemmas 
narrowly ovate, 4-7 mm. long, glabrous or sparingly pubescent, 
scabrous, the awn to 3 mm. long; anthers 2-2.5 mm. long-—— 
June-Aug. Common in mountains, sometimes on rocks near 

the seashore; Hokkaido, Honshu (centr. distr. and northw.). 
—Sakhalin, Kuriles, and Korea, to the temperate and boreal 
regions of Europe and N. America. 

Var. pacifica Honda. F. rubra var. planifolia sensu auct. 
Japon., non Trautv— H 1roHA-No-0-USHI-NO-KEGUSA. Leaf- 

blades loosely involute, about 2.5 mm. wide; panicles pale 
green, otherwise plants simulating the preceding var— 
Rocks near the seashore; Honshu (centr. distr. and westw.), 
Shikoku, Kyushu. 

Var. hondoensis Ohwi. F. hondoensis (Ohwi) Ohwi 
YAMA-O-USHI-NO-KEGUSA. Innovation shoots mostly intra- 
vaginal; lemmas violascent, awnless, otherwise plants simulat- 
ing var. rubra—Mountains; Honshu (centr. distr.) ; rare. 

Var. musashiensis (Honda) Ohwi. F. musashiensis Honda 
—Asakawa-so. _ Slender, glabrous, green; leaves elongate; 
spikelets green; glumes and lemmas ciliate ——Honshu (Asa- 
kawa near Tokyo); rare. 

3. Festuca parvigluma Steud. Tososicara. Green, 
slender perennial with elongate slender rhizomes and stolons; 
culms in loose tufts, 30-60 cm. long, slender, with brownish 
hyaline sheaths at base; leaf-blades deep green, elongate, 
loosely involute, 15-3 mm. wide; ligules 0.2-0.3 mm. long, 

truncate; panicles nodding, very loose, 8-15 cm. long, the 
branches elongate, spreading, solitary, scabrous; spikelets pale 
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green, somewhat lustrous, 7-10 mm. long, 3- to 5-flowered; 
glumes ovate, obtuse, membranous, I-1.5 mm. long; lemmas 
broadly lanceolate, acute, 5-7 mm. long; awn terminal, very 
slender, 5-7 mm. long, erect, slightly flexuous; anthers elliptic. 
—May-June. Woods in low mountains; Hokkaido, Hon- 

shu, Shikoku, Kyushu; very common.—Formosa and China. 
Var. breviaristata Ohwi. Ipuxi-TososHicara. § Lemmas 

awnless or nearly so—Honshu (Mount Ibuki in Omi and 
Mount Omine in Yamato) and Shikoku (Mount Kamega- 
mori); rare. 

4, Festuca japonica Makino. F. fauriet Hack——Yama- 
ToBosHicaRA. _— Closely allied to the preceding species; culms 
30-60 cm. long, tufted; panicles very loose, branches slender, 
geminate; spikelets 3- to 4-flowered, 4-6 mm. long; lemmas 3-4 
mm. long, rather acute, awnless; anthers about 1.5 mm. long. 

—May-July. Mountains; Honshu; rare——Korea and For- 

mosa. 
5. Festuca takedana Ohwi. (?) Poa nuda Hack.; Leio- 

poa nuda (Hack.) Ohwi——Taxane-somosomo. _— Glabrous 
low perennial with slender rhizomes and short creeping 
stolons; culms few together, slender, 15-30 cm. long, smooth, 

glabrous; leaf-blades linear, of the radical somewhat elongate, 
of the culm-leaves 5-10 cm. long, 3-4 mm. wide, nearly 
smooth, loosely involute, glaucous above; ligules truncate, 

less than 1 mm. long; panicles nodding, 4-7 cm. long, ovate, 
loose, the branches geminate, smooth; spikelets 7-8 mm. long, 

dull, pale green with a brown and purple hue, 3- or 4-flowered; 
glumes nearly equal, 3-nerved, lanceolate, acute, scaberulous, 

keeled, 3-4 mm. long; lemmas longer than the glumes, slightly 
keeled, narrowly ovate, 6-7 mm. long, rather herbaceous, gla- 
brous, acute to very acute, 3(—5)-nerved; palea as long as the 
lemma; callus and rachilla glabrous; anthers (2.5—) 3-3.5 mm. 
long, linear; ovary puberulent at apex——July—Aug. Alpine 
regions; Honshu (centr. distr.); very rare. 

6. Festuca elatior L. F. pratensis Huds.; F. elatior 
subsp. pratensis (Huds.) Hack——H 1roHa-No-USHI-NO-KEGUSA. 
Rhizomes short, plant rarely stoloniferous; culms 30-100 cm. 
long; leaf-blades narrowly linear, elongate, rather flat, 3-7 mm. 
wide; ligules very short; panicles narrowly ovate, 10-20 cm. 
long, the branches ascending, geminate, scabrous; spikelets 
pale green, 8-12 mm. long, 5- to 8-flowered; glumes lanceolate, 
rather acute to obtuse, the lower 2-3 mm., the upper 3.5-4.5 
mm. long; lemmas chartaceous, narrowly ovate, 5-7 mm. long, 
nearly acute, glabrous, obscurely 5-nerved, nearly as long as 
the palea; anthers about 3 mm. long; ovary glabrous———June— 
Aug. Naturalized; Hokkaido (common), Honshu, Shikoku, 
Kyushu.—Europe and Siberia. 

7. Festuca arundinacea Schreb. F. elatior var. arundi- 
nacea (Schreb.) Wimm.; F. elatior subsp. arundinacea 
(Schreb.) Hack.——Ont-usui-No-Kecusa. __ Closely allied to 
the preceding but stouter; culms 50-150 cm. long; leaf-blades 
flat or nearly so, 5-7 mm. wide; panicles 10-20 cm. long, 
rather loose, open, the branches geminate, with numerous 
spikelets; spikelets 15-18 mm. long, sometimes slightly purple- 
tinged; glumes lanceolate, acuminate to very acute, the lower 
5-7 mm., the upper 6-7 mm. long; lemmas 8-9 mm. long; 

39. PUCCINELLIA Parl. 
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anthers 44.5 mm. long ——June-Aug. Naturalized; Honshu. 
Europe. 

8. Festuca extremiorientalis Ohwi. F. gigantea sensu 
auct. Japon., non Vill.; F. subulata var. japonica Hack.; F. 
iwamotoi Honda——O-rososHIcGARA, TO-TOBOSHIGARA, ONI- 
TOBOSHIGARA. Perennial with short rhizomes and ascend- 
ing innovation shoots; culms 80-120 cm. long, glabrous, 
smooth; leaf-blades flat, green, 20-30 cm. long, 5-12 mm. 

wide, scabrous, sometimes pilose above; sheaths often retrorsely 
scabrous; ligules 2-3 mm. long, truncate, brownish; panicles 
loose, open, nodding, pale green and sometimes slightly purple- 
tinged, the branches 2- or 3-nate, scabrous; spikelets 5-7 mm. 
long, 4- or 5-flowered; glumes unequal, lanceolate, 1- to 
3-nerved, the lower about 3 mm., the upper 4.5-5 mm. long; 
lemmas lanceolate, 5-6 mm. long, scaberulous; awn terminal 
or between 2 minute teeth, slender, flexuous, 4-7 mm. long; 

anthers 1 mm. long; caryopsis puberulent at apex—June— 
Aug. Mountain woods; Hokkaido, Honshu (centr. distr. and 
northw.); rather common.—e. Siberia, n. China, and Korea. 

9. Festuca myuros L. Vulpia myuros (L.) Gmel— 
NAGINATAGAYA. Tufted annual; culms erect, slender, rather 

firm; leaf-blades glaucous-green, involute, filiform, 5-15 cm. 
long, 0.5-1 mm. wide; ligules nearly truncate, about 1 mm. 
long; panicles erect, narrow, very dense, the branches solitary, 
short, appressed to the axis; spikelets short-pedicelled, 6-8 mm. 
long, pale green, 3- to 5-flowered; lower glume broadly lanceo- 
late, 1-2 mm. long, 1-nerved, the upper glume linear-lanceolate, 

5-6 mm. long, acuminate, 3-nerved, keeled; lemmas nar- 
rowly lanceolate, acuminate, 5-6 mm. long, not keeled, prom- 
inently scabrous; awn erect, delicate, about 15 mm. long; 
stamens 1-3; anthers about 1.2 mm. long———May-June. Nat- 

uralized in grassy places in lowlands and waysides; Honshu, 
Shikoku, Kyushu; common.——Europe, N. Africa, and w. 

Asia; naturalized in e. Asia and America. 

10. Festuca megalura Nutt. Vulpia megalura (Nutt.) 
Rydb.—O-nacinatacaya. _ Closely allied to the preceding; 
culms 30-60 cm. long; ligules 0.2-0.3 mm. long; panicles 15-30 
cm. long, the branches solitary or geminate, appressed to the 
axis; spikelets 7-10 mm. long, 3- to 5-flowered; lower glume 
0.5-1 mm., the upper 3 mm. long; lemmas with spreading 
long hairs on upper margins, the awn about 15 mm. long; 
anthers about 0.2 mm. long; caryopsis glabrous———May-June. 
Naturalized in grassy places in lowlands; Honshu (Kinki 
Distr. and westw.), Shikoku, Kyushu=——N. America. 

11. Festuca octoflora Walt. Vulpia octoflora (Walt.) 
Rydb.—M bu RASAKI-NAGINATAGAYA. Tufted annual; culms 
slender, erect, 15-30 cm. long; leaf-blades narrow, soft, in- 
volute or rather flat, 2-10 cm. long; ligules about 0.5 mm. 
long; panicles narrow, dense, erect, 5-10 cm. long, the branches 
solitary, ascending, scabrous; spikelets elliptic, 5-8 mm. long, 
5- to 10-flowered; glumes linear-lanceolate, about 4 mm. long, 

the lower I-nerved, the upper 3-nerved; lemmas lanceolate, 
scabrous, 4-5 mm. long, pale green and purpletinged; awn 
slender, elongate. une. Naturalized; Honshu (Harima 
Prov.) ; rare——N. America. 

CHISHIMA-DOJO-TSUNAGI ZOKU 

Perennials or annuals with linear leaf-blades; spikelets in panicles, slightly flattened laterally, 3- to 10-fowered, articulate 
below the florets; florets bisexual except the uppermost; glumes shorter than the lemmas, 1- to 3-nerved; lemmas chartaceous, 

nearly smooth, 5-nerved, not keeled, obtuse to rather acute, awnless, with short, appressed hairs at base; callus short, glabrous; 
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rachilla glabrous; palea as long as the lemma, 2-keeled; stamens 3; ovary glabrous, the styles short; caryopsis rather plump, free 
within the lemma and palea———About 100 species, in temperate and cooler regions of the N. Hemisphere, especially on alkaline 
soils and near seashores. 

1A. Culms 30-100 cm. long; panicles pale green, 10-40 cm. long, the branches 3- to 6-nate, appressed to slightly ascending, scabrous; 

verticils spikelet-bearing from the base. ..........++++++--- svafesetetestatele oh aiemetversete terottcleta clei teletelel eiatleeteimentiots 1. P. nipponica 

1B. Culms 10-40 cm. long; panicles more or less purple-tinged, 5-15 cm. long, the branches solitary or geminate, rarely ternate, some 
of them spreading to deflexed, smooth or nearly so; verticils without spikelets near base, .........--..-+ee++ee-- 2. P. pumila 

1. Puccinellia nipponica Ohwi. P. adpressa Ohwi 
TACHI-DOJO-TSUNAGI. Rhizomes almost wanting, innovation 

shoots short; culms tufted, 30-100 cm. long, smooth, glabrous; 
leaf-blades 10-20 cm. long, 2-3 mm. wide when flat, or when 

involute about 1 mm. wide, minutely papillose, glabrous, rather 
soft, glaucous-green; ligules hyaline, ovate, 2-3 mm. long, 
glabrous; panicles lanceolate, partly enclosed within the upper- 
most sheath, glaucous-green, branches erect or appressed to 
the axis, subverticillate, very unequal; spikelets 4-6 mm. long, 
3- or 4-flowered; glumes lanceolate, very acute, slightly longer 

than the lowest lemma, the lower I-nerved, 2-2.5 mm. long, 
the upper 3-nerved, about 3 mm. long; lemmas 3-3.5 mm. 
long, rather acute, sparingly short-pubescent at base; anthers 
narrowly oblong, about 0.7 mm. long——June-Aug. Sea- 
shores; Honshu (Rikuzen Prov.) ; very rare——Korea. 

2. Puccinellia pumila (Vasey) Hitche. Glyceria pumila 
Vasey; P. kurilensis (Takeda) Honda; Atropis convoluta sensu 
auct. Japon., non Griseb.; Festuca thalassica sensu auct. Japon., 

40. POA L. 

non Kunth; P. distans var. convoluta Honda excl. syn.; Atro- 
pis kurilensis Takeda—CutsHima-pojo-tsunac!. — Glabrous 
tufted perennial with short innovation-shoots; culms 10-40 
cm. long, rather thick, smooth, ascending at base; leaf-blades 
soft and rather thick-membranous, glaucous-green, slightly in- 
volute, 5-10 cm. long, 2-3 mm. wide, glabrous; ligules semi- 

rounded, hyaline, smooth, 2-3 mm. long; panicles finally ex- 
serted, erect, pale green and sometimes slightly purple-tinged, 
5-15 cm. long, the branches unequal, nearly smooth, the lower 
deflexed; spikelets 5-8 mm. long, 2-3 mm. wide, 5- to 
7-flowered; glumes l-nerved, narrowly oblong, rather acute, 
the lower 1.5-2 mm., the upper 2.5-3 mm. long; lemmas nar- 
rowly oblong, rather obtuse, about 3 mm. long, smooth, short- 
appressed-puberulent near base; anthers about 0.7 mm. long, 
oblong——June-Oct. Seashores; Hokkaido, Honshu (near 
Tokyo), Kyushu (n. distr.)—Kuriles, Sakhalin, Ussuri, 
Kamchatka, Aleutians to N. America. 

IcHico-TtsuNAGI ZOKU 

Perennials, rarely annuals, sometimes stoloniferous; spikelets in panicles, 2- to many-flowered, more or less laterally flattened, 

articulate below the florets; glumes keeled, 1- to 3-nerved, acute, shorter than the lemma; lemmas keeled, ovate, acute, 
membranous, awnless, 5-nerved, usually white-pubescent on keel and nerves below; callus short, often with a tuft of cobwebby 
hairs; palea 2-keeled; stamens 3; ovary glabrous; caryopsis free within the lemma and palea——More than 200 species, in the 

temperate and cooler regions of the world, and on high mountains of the Tropics. 

1A. Palea appressed-pubescent on the keel; annuals or perennials; anthers 0.5-1 mm. long and 1/7—1/3 as long as the lemma. 

2A. Lemmas 2-3.5 mm. long; panicle-branches with many spikelets. 
3A. Panicle-branches smooth. 

4A. Lemmas oblong-ovate, with slender or obscure intermediate nerves, soft-pubescent on margins below; anthers 0.7—1 mm. long. 
1. P. annua 

4B. Lemmas narrowly oblong, with thickened, densely appressed-pubescent intermediate nerves, and glabrescent on margins; anthers 
SAU Mining by peaeeoonocaoboo sled boo obese sanundoNoe nae e comer oo nood soon Eo UeE De ocoOC ee 2. P. crassinervis 

3B. Panicle-branches scabrous. 
5A. Leaf-blades 1.5—-5 mm. wide; culms slender, 30-80 cm. long; anthers 0.6-1 mm. long. 

6A. Panicle-branches spreading at anthesis; lemmas 2-3 mm. long, obtuse, green, appressed-pubescent on both sides at base; 
anthers 0:7—1 mm. long, %4—% as long as the lemma. ............---cccceccsccceecetccsceeccesees 3. P. acroleuca 

6B. Panicle-branches erect; lemmas 2.5-3.5 mm. long, acute, glabrous on both sides, yellowish-green or vivid green, anthers 
04-0 7pm long i/7—l/oas)longsasithied lemimliayy v/s -teleletereieloie clove retelei sieve erelerele eis e'm rie taieleia(cteisielare sieveletevels! 4. P. hisauchit 

5B. Leaf-blades 4-7 mm. wide; culms less slender, 30-50 cm. long; anthers 0.5-0.8 mm. long and 1/5-1/4 as long as the lemma; 
panicle-branchesjthickemyisrerevertoteicrorpoe te cdeie ore botenal ahs eevee cleiciea~ cdcictesstob note teinwote in ele mvinvercyaia/4elevehulsiejetexetetede 5. P. nipponica 

2B. Lemmas 3.5—4.5 mm. long; panicles loose and open, the branches spreading, with 1-3 spikelets toward the ends; culm-base 
with bulbously thickened internodes; anthers 0.7-1 mm. long and 1/6-1/4 as long as the lemma. ........ 6. P. tuberifera 

1B. Palea scabrous on the keel; perennials. 
7A. Anthers 4-¥% as long as the lemma; callus scarcely cobwebby. 

8A. Leaf-sheaths terete; spikelets glaucescent; anthers 0.8-1.5 mm. long. ..............0eeeeeeeeeeeeeeeeeee 7. P. hakusanensis 
8B. Leaf-sheaths slightly compressed, sometimes retrorsely scaberulous on the keel; spikelets green, sometimes partly dull purplish; 

ALLELES | Uy MDLITIEPLOL a mersieyn steer atatareterereratcasveta tole ehereia’ a) 9) taterctelalererteleraye e/apate torre ote ietertfaveve ne’ s efelcleletolefelelei= re ae ole 8. P. radula 
7B. Anthers 4-% as long as the lemma. 

9A. Culms stout, 4-5 mm. across at base; panicles erect, contracted, with erect branches; lemmas 5-6 mm. long; anthers 2—2.5 mm. 

byte ened CE SOOO C OOS eC COE. COU LAGUO YOO BO Cl RODGIO DOC HOBD ECA COO COON OE pau OCC UD UpOOr OCDE 9. P. eminens 

9B. Culms slender, less than 3 mm. across at base. 

10A. Culms terete, sometimes slightly compressed, but not bifacial. 
11A. Glumes and lemmas soft, rounded, erose-dentate near tip in upper glumes and lower lemmas; innovation-shoots much- 

elongate, first erect, later procumbent, rooting and bearing secondary shoots from the nodes; panicles 2-8 cm. long, nod- 
ding-fanthersiZ—seniim mou pee tertcterve ice tera sie ancre avafeterere a che ate stamt at rretsicrcveie alicia’ sieielele sieiniom eeirineisaicte 10. P. fauries 
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11B. Glumes and lemmas entire, membranous, acute to obtuse; innovation-shoots not elongate. 
12A. Lemmas not cobwebby at the base. 

13A. Plant estoloniferous; culms erect, slender but not soft; anthers 1.2-2 mm. long; panicles erect. ........ 11. P. glauca 

13B. Plant short-stoloniferous; culms ascending at base, rather stout and soft; anthers 1.8-2.2 mm. long, panicles nodding. 

12B. Lemmas cobwebby on the callus. 
12. P. hayachinensis 

14A. Spikelets glaucescent or purplish; lemmas of the lower florets usually more than 4 mm. long. 
15A. Glumes lanceolate, acuminate, the lateral nerves prominent, almost reaching the tip of the glumes; anthers 

D=2 2mm ONE «love sl sieletsyotellevece arsine te ols Boe Ene b Os coo OGOS Mar Sac orp Epona ooana Koon 13. P. macrocalyx 

15B. Glumes broadly lanceolate, the lateral nerves about 24 the length of the lower glume and about 34 the length of the 
upper glume. 

16A. Culms 30-80 cm. long; panicles nodding; lemmas 4—5 mm., rarely 3.5 mm. long; anthers 1.5-2.2 mm. long. 
14. P. sachalinensis 

16B. Culms usually less than 30 cm. long, stouter; panicles erect or nearly so; lemmas 5—6 mm. long; anthers 1.6-2 mm. 
IGN, sooosdadsqanddoonpooouaonOaonE Se ap eal nae exeage Skew late assousie atcened 15. P. Romarovit var. shinanoana 

14B. Spikelets green; lemmas usually 2—3.5 mm. long, sometimes variegated with purple. 
17A. Ligules 3-6 mm. long, if less than 3 mm. long, acute at tip. 

18A. Lemmas with prominent intermediate nerves, the marginal nerves glabrous or short-pubescent near base; panicles 
ovate, with spreading branches; anthers 1-1.5 mm. long. ................ ee cece sees eeeeeee 16. P. trivialis 

18B. Lemmas with weak or obsolete intermediate nerves, the marginal nerves short-pubescent at base. 
19A. Culms smooth; ligules usually obtuse; panicles broad, effuse; lemmas with obsolete intermediate nerves. 

17. P. palustris 
19B. Culms scabrous below the panicles and on upper half of the internodes; ligules acute; panicles usually narrow 

and contracted; lemmas with weak but distinct intermediate nerves. ...............- 18. P. sphondylodes 
17B. Ligules 0.5—1.5 (—2) mm. long, obtuse to truncate. 

20A. Culms densely tufted, erect, the basal sheaths sometimes tinged red-purple; plants estoloniferous. 
21A. Ligules 1-2 mm. long; uppermost culm-leaves shorter than the sheath. ..................... 19. P. viridula 
21B. Ligules scarcely developed; uppermost culm-leaves mostly longer than the sheath. ........... 20. P. nemoralis 

20B. Culms solitary or loosely tufted; plant stoloniferous; anthers 1.2-1.5 mm. long. 

22A. Sheaths slightly compressed; panicles open, loose; spikelets prominently compressed, pale or yellowish green. 
21. P. matsumurae 

22B. Sheaths scarcely compressed; panicles dense and contracted; spikelets moderately compressed, green. 
22. P. pratensis 

10B. Culms strongly compressed, 2-edged, erect from long creeping base; anthers 0.8-1.2 mm. long, about half as long as the 
lemma; panicles green, dense; lemmas 1.5-2.5 mm. long. ............ 22sec eee e eect eee etree eens 23. P. compressa 

1. Poa annua L. Suzume-No-KaTABIRA. Soft annual, 
10-30 cm. high, tufted, glabrous; leaf-blades smooth, flat, 4-10 
cm. long, 1.5-3 mm. wide; ligules semirounded, 3-6 mm. 
long; panicles broadly ovate, usually 4-5 cm. long, the 
branches geminate, rather thick, smooth, spreading; spikelets 
ovate, pale green, 3-5 mm. long, 3- to 5-flowered; glumes 1- to 
3-nerved, nearly smooth, the lower 1.5 mm. long, the upper 
narrowly ovate, 2-2.5 mm. long, acute; lemmas about 3 mm. 
long, sometimes white-pubescent on lower half, the nerves 
white-pubescent except near the tip, the intermediate nerves 
often glabrous, the web wanting or nearly so—Mar.—Noy. 
Cultivated fields and along roadsides; Hokkaido, Honshu, Shi- 

koku, Kyushu; very common. A cosmopolitan weed. 
Var. reptans Hausskn. P. supina sensu auct. Japon., non 

Schrad—T suru-suzuME-No-H1E. With elongate creeping 
innovation-shoots, bearing new ones from the nodes.——Rare 
in our area.—Europe. 

2. Poa crassinervis Honda. TsuKusHi-suZUME-NO-KA- 
TABIRA. Closely allied to the preceding; ligules 2-3 mm. 
long; panicles oblong, the branches in pairs, rather thick; 
spikelets oblong, 4-6 mm. long, 3- to 6-flowered, pale green; 
glumes narrowly oblong, the upper 3-nerved, 3 mm. long, the 
lower 2 mm. long; lemmas narrowly oblong, obtuse, with 
glabrous sides, the intermediate nerves strong, white-villous 
below the middle, the web obscure——Apr.—June. Honshu 
(Izumo Proy.), Shikoku, Kyushu; rare. 

3. Poa acroleuca Steud. P. psilocaulis Steud.; P. fami- 
liaris Steud.; P. acroleuca var. psilocaulis (Steud.) Munro— 
Mizo-1cHIGo-TSUNAGI. Green, soft, glabrous annual or short- 

lived perennial; culms smooth, slender, 30-80 cm. long, weak; 

leaf-blades flat, flaccid, 10-15 cm. long, 1.5-3 mm. wide, nearly 
smooth; sheaths slightly compressed, nearly smooth; ligules 
hyaline; panicles 10-20 cm. long, narrowly ovate, nodding, 
green, the branches geminate, scabrous, slender, spreading; 
spikelets ovate, compressed, 3- to 5-flowered, 3-5 mm. long; 
glumes lanceolate, acute, unequal, 1- to 3-nerved, with scabrous 
keel, the lower 1.5 mm., the upper 2.5 mm. long; lemmas nar- 
rowly ovate, about 2.5 mm. long, appressed-pubescent on the 
sides below and on the nerves, obtuse——May-July. Shaded 
places in lowlands and low mountains; Hokkaido, Honshu, 
Shikoku, Kyushu; very common. Formosa, Korea, and 

China. 
Var. submoniliformis Makino. Tama-Mizo-IcHIGO-TSUNAGI. 

A few basal internodes of culms bulbously thickened——Oc- 
curs less frequently with the typical phase. 

4, Poa hisauchii Honda. P. acroleuca var. spiciformis 
Honda——Yama-Mizo-IcHico-TsunacI. _ Closely allied to the 
preceding; leaves vivid green; panicles narrow with rather 
erect branches, lanceolate, nodding; lemmas broadly lanceolate, 
about 3 mm. long, vivid or yellowish green, glabrous, rather 
acute, the intermediate nerves slender but distinct, glabrous, 

the midrib and marginal nerves pubescent on lower half, the 
web distinct; anthers short—May-July. Shaded places in 
mountains; Hokkaido, Honshu, Shikoku, Kyushu; common. 
—Korea. 

5. Poa nipponica Koidz. O-1cHico-1suNacI. Allied 
to No. 1, but more robust and taller; culms 40-50 cm. long; 

leaf-blades flat, thin, 10-20 cm. long, 3-7 mm. wide; ligules 
1-2 mm. long; panicles open, ovate, 10-20 cm. long, branches 

scabrous; spikelets vivid green, broadly ovate, 4-5 mm. long; 
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glumes unequal, acute, scabrous on the keel, the upper nar- 
rowly ovate; lemmas 2.5-3 mm. long——May-July. Shaded 
waste places and parks; Hokkaido, Honshu, Shikoku, Kyushu; 
common.—kKorea. Possibly a hybrid of P. acroleuca X P. 
annua. 

6. Poa tuberifera Faurie ex Hack. Muxaco-rsuzurt. 
Weak perennial without stolons or distinct rhizomes; culms 
somewhat tufted, 20-50 cm. long, slender, smooth, the basal 
1 or 2 internodes short, bulbously thickened, globose to 
ellipsoidal; leaf-blades flaccid, smooth, 5-15 cm. long, 2-4 mm. 
wide; ligules truncate, 1-2 mm. long; sheaths weakly keeled, 
the margins connate to the top; panicles very loose, 8-15 cm. 
long, with rather few spikelets, the branches in pairs, spread- 
ing, slender, slightly scabrous; spikelets pale green, long-pedi- 
celled, 5-6 mm. long, 2- to 4-flowered, prominently flattened; 
glumes unequal, acute, the upper broadly lanceolate, 3-4 mm. 
long, 3-nerved; lemmas 3.5-4.5 mm. long, acute, green, gla- 

brous or short-pubescent on the sides at base, the midrib and 
marginal nerves appressed-pubescent at base, the intermediate 
nerves very weak, the web wanting———May-June. Woods; 
Honshu, Shikoku, Kyushu; rare. 

7. Poa hakusanensis Hack. P. yezomontana Honda— 
Hakusan-IcHico-tsunaci. | Rhizomes short, with ascending 
short innovations; culms 40-70 cm. long, terete, smooth; leaf- 
blades flat, 15-20 cm. long, 3-6 mm. wide, short-acuminate, 

soft, nearly smooth; sheaths without a keel, the lower terete 
with fused margins; ligules about 1 mm. long, truncate; 
panicles broadly ovate, open, diffuse, 8-15 cm. long, the 
branches 2- to 4-nate, nearly smooth, spreading, spikelet-bear- 
ing on the upper parts, the verticils naked at base; spikelets 5-7 
mm. long, 2- or 3-flowered, glaucous-green; glumes broadly 
lanceolate, acute, the lower 1- to 3-nerved, about 3.5 mm. long, 
the upper 3-nerved, 4-5 mm. long, scabrous on the nerves; 
lemmas narrowly ovate, rather acute, about 5 mm. long, gla- 
brous on the sides, the midrib and marginal nerves short 
pubescent near base, the web scanty and short——July—Aug. 
High mountains; Hokkaido, Honshu (centr. distr.). 

8. Poa radula Fr. & Sav. P. sudetica sensu auct. Japon., 
non Haenke; P. ibukiana Koidz—Isux1-somosomo, Cui- 
SHIMA-SOMOsOMo. '— Rhizomes short; culms rather tufted or 
solitary, 80-150 cm. long, retrorsely scabrous on the upper part 
of the internodes and below the panicle; leaf-blades thin, flat, 
green, 20-30 cm. long, 5-10 mm. wide, scabrous; sheaths con- 

nate to above the middle, somewhat keeled on back, slightly 
retrorsely scabrous; ligules 1-3 mm. long; panicles large and 
open, to 30 cm. long, loosely flowered, the branches sub- 
verticillate, spreading, prominently scabrous; spikelets green, 
4-7 mm. long, prominently flattened, 4- to 8-flowered; glumes 
scabrous, very acute, lanceolate, the lower 1-nerved, 2.5-3 mm. 
long, the upper 3-nerved, 3-3.5 mm. long; lemmas broadly 
lanceolate, keeled, 3.5-4.5 mm. long, acute, glabrous on the 
sides, with glabrous, distinct intermediate nerves, the keel and 
marginal nerves appressed-pubescent near base, the web short 
and scanty—June-Aug. Woods in mountains; Hokkaido, 

Honshu (as far west as Mount Ibuki in Omi Prov. in centr. 
distr.) ——s. Kuriles, Kamchatka, Sakhalin, and Ussuri. 

9. Poa eminens Presl. P. glumaris Trin.; P. kurilensis 
Hack.; P. glumaris var. kurilensis (Hack.) Kudé; P. trinii 
Scribn. & Merr— On ttcuico-tsunaci. _ Stout, glaucescent 
perennial with long creeping rhizomes; culms 45 mm. thick 
above the base, 40-100 cm. long, erect, smooth, terete; leaf- 
blades nearly flat, rather thick, 10-30 cm. long, 5-10 mm. 
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wide, smooth, glabrous, very acute; sheaths terete; ligules 1-2 

mm. long, truncate; panicles erect, 10-25 cm. long, 3-5 cm. 

wide, narrowly oblong, densely spicate, the branches 3- to 
5-nate, nearly smooth, rather thick; spikelets ovate, glaucous- 
green, sometimes with a purple hue, 6-8 mm. long, 3- or 
4-flowered; glumes lanceolate, 3-nerved, acute, 5-6 mm. long; 
lemmas 5-nerved, 5-6 mm. long, glabrous on the sides, the keel 
pubescent on lower half, the marginal nerves pubescent near 
base, the web scanty; anthers 2-2.5 mm. long——July—Aug. 
Sandy shores; Hokkaido; rare——Sakhalin, Kuriles, Ussuri, 
Kamchatka, and nw. N. America. 

10. Poa fauriei Hack. P. tateyamensis Honda——Atnv- 
somosomo. Tufted perennial, with elongate innovation- 
shoots becoming decumbent and rooting, also with innova- 
tions at the nodes; culms slender, soft, smooth, 20-60 cm. long, 

with several nodes; leaf-blades flat, soft, thin, green, smooth, 
4-10 cm. long, 2-3 mm. wide, acute; sheaths much shorter 

than the internodes; ligules about 1 mm. long; panicles broadly 
ovate, nodding, 2-8 cm. long, the branches geminate, smooth, 
with | to 4 spikelets; spikelets 5-7 mm. long, 4- to 6-flowered, 
pale green, very soft; glumes equal, broadly lanceolate, thin- 
margined, smooth, I- to 3-nerved, 3.5-4.5 mm. long; lemmas 
oblong, 4-5 mm. long, 5(-6)-nerved, rounded to obtuse, with 
few irregular teeth at apex, short-pubescent near base and on 
nerves below, the web wanting or very scanty——Grassy 
mountain slopes; Hokkaido (w. distr.), Honshu (Japan Sea 
side, as far west as Echizen Prov.); rare. 

11. Poa glauca Vahl. P. misera var. alpina Koidz.; P. 
sphondylodes var. alpina (Koidz.) Honda; P. extremiorientalis 
Ohwi——TakAnE-TACHLICHIGO-TSUNAGI. Rhizomes short; 

culms somewhat tufted, erect, with 1 or 2 nodes toward base, 
20-30 cm. long; leaf-blades glaucous-green, rather flat, 5-10 
cm. long, 1.5-2.5 mm. wide, smooth; sheaths longer than the 
internodes, sometimes tinged reddish purple; ligules truncate, 
about 0.5 mm long; panicles erect, densely spicate, lanceo- 
late, 3-7 cm. long, the branches short, scabrous, 3- to 5-nate, 

with few spikelets; spikelets short-pedicelled, lustrous, pale or 
glaucous-green with a purple hue, 3-4 mm. long, 2- or 

3-flowered; glumes lanceolate, very acute, 3-nerved, the lower 

about 2.5 mm., the upper about 3 mm. long; lemmas 2.5-3 
mm. long, narrowly ovate, 5-nerved, rather acute, usually 

bronzed toward the margin, glabrous on the sides, the keel 
short-pubescent on lower 2/3, the marginal nerves pubescent 
on lower half, the intermediate nerves not distinct, the web 
wanting or nearly so; anthers 1.2-1.5 mm. long—TJune- 
Aug. Alpine regions; Honshu (centr. distr.) ; rare ——Sakha- 
lin, n. Korea, and generally in high mountains of the N. 
Hemisphere. 

Var. kitadakensis (Ohwi) Ohwi. P. kitadakensis Ohwi 
KITADAKE-ICHIGO-TsUNAGI. | Culms 40-70 cm. long; pani- 

cles 10-15 cm. long, with elongate branches to 8 cm. long, the 
verticils widely naked at base; spikelets 5-6 mm. long; glumes 
acuminate, 4-5 mm. long; lemmas 44.5 mm. long, acute to 
very acute; anthers 1.5-2 mm. long——July-Aug. Alpine 
regions; Honshu (Akaishi mountain range); rare. 

12. Poa hayachinensis Koidz. | Nansu-somosomo. 
Rhizomes short with innovation-shoots; culms 30-50 cm. long, 
smooth, ascending at base; leaf-blades rather flat, 7-15 cm. 

long, 4-6 mm. wide, short-acuminate, smooth, rather thick 

and soft, glaucous above; sheaths connate on the lower half, 
smooth, terete; ligules truncate, 0.5-1 mm. long; panicles nod- 
ding, ovate, 10-15 cm. long, open, the branches 2- or 3-nate, 
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spreading, smooth, rather thick; spikelets rather long-pedi- 
celled, narrowly oblong, 7-8 mm. long, 3- to 5-flowered, 
glaucous-green with a purple hue; glumes unequal, lanceolate, 

smooth, very acute, the lower 1-nerved, about 4 mm. long, the 

upper 3-nerved, about 5 mm. long; lemmas lanceolate, acumi- 
nate, 5-nerved, glabrous on the sides, the intermediate nerves 

obscure, pubescent on the keel on the lower half and on the 
marginal nerves near base, the web wanting; anthers about 3 

mm. long.—July-Aug. Grassy slopes in alpine regions; 
Hokkaido (Mount Taisetsu and Mount Yubari), Honshu 
(Mount Hayachine in Rikuchu). 

18. Poa macrocalyx Trautv. & Mey. P. stenantha var. 
japonica Wack——KaraFUTO-ICHIGO-TSUNAGI. Rhizomes 
short, slender, long-creeping; culms 30-70 cm. long, smooth; 
leaf-blades flat, 10-20 cm. long, 2.5-5 mm. wide, rather soft; 
sheaths terete, smooth, or slightly compressed on the innova- 
tion-shoots; ligules 2-3 mm. long; panicles nodding or 
pendulous, sometimes nearly erect, ovate, 10-20 cm. long, 
the branches geminate or subverticillate, nearly smooth; spike- 
lets often purplish, sometimes glaucous, ovate, 6-10 mm. long, 
3- to 5-flowered; glumes lanceolate, 4-6 mm. long, acuminate, 

the lateral nerves prominent, reaching almost to the apex; 
lemmas narrowly ovate, very acute, 4-6 mm. long, 5-nerved, 

glabrous or with pubescent intermediate nerves, the keel and 
the marginal nerves pubescent on the lower half, the web elon- 
gate, prominent; anthers 1.5-2.5 mm. long.——Grassy places 
in lowlands, especially near seashores; Hokkaido; rather com- 
mon and very variable——Around the Okhotsk Sea, Sakhalin, 

Kuriles, Kamchatka, and the Aleutians. 
Var. fallax (Hack.) Ohwi. P. stenantha var. fallax Hack. 

——Wartace-soMosomo. Lemmas appressed-pubescent on the 
lower half. Near seashores; Hokkaido; rare. 

Var. scabriflora (Hack.) Ohwi. P. scabriflora Hack— 
ZARABANA-SOMOSOMO. Lemmas scabrous with minute, hair- 

like aculeoli—Near seashores; Hokkaido. Sakhalin. 

Var. tatewakiana Ohwi. P. tatewakiana Ohwi—Hoso- 
BANA-soMosoMo. Culms 30-60 cm. long; panicles pendulous 
or strongly nodding; spikelets glaucous-green; lemmas narrow, 
gradually acuminate.—Near seashores; Hokkaido (e. distr.). 
—s. Kuriles. 

14. Poa sachalinensis (Koidz.) Honda. P. macrocalyx 
var. sachalinensis Koidz.; P. yezoensis Ohwi; P. sachalinensis 
var. yezoensis Ohwi Hime-K araFurTo-IcHico-tsunaci.  Al- 

lied to and possibly not distinct from the preceding, but more 
slender and with slender stolons; culms 30-80 cm. long, 
smooth; leaf-blades 20-30 cm. long, 3-6 mm. wide; panicles 
7-20 cm. long; spikelets 5-8 mm. long, pale or glaucous-green, 
sometimes partly purplish; glumes unequal, the lower 1- to 
3-nerved, 2.5-4 mm. long, the upper 4-4.5 mm. long, 3-nerved, 
the lateral nerves %4-%4 the length of the glume; lemmas 44.5 
mm. long—July-Aug. Grassy places in lowlands, especially 
near seashores; Hokkaido.— Sakhalin. 

Var. yatsugatakensis (Honda) Ohwi. P. yatsugatakensis 
Honda——Tanl-IcHIGO-TsUNAGI. Lemmas rather broad, 

acute.——Along rivers in high mountains; Honshu (Mount 
Yatsugatake in Shinano); rare. 

15. Poa komarovii Roshev. var. shinanoana (Ohwi) 
Ohwi. P. alpina sensu auct. Japon., non L.; P. shinanoana 
Ohwi——M1yaMa-IcHIGO-TSUNAGI, TAKANE-ICHIGO-TSUNAGI. 

Low, smooth perennial with short ascending innovation- 
shoots; culms loosely tufted, 10-25 cm. long, rather stout, erect 
from ascending base; leaf-blades rather thick and soft, flat or 
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with slightly involute margins, 4-6 cm. long in the cauline, 
slightly longer in the radical, 4-5 mm. wide, glaucous above; 
ligules 2-4 mm. long, semirounded; panicles broadly ovate, 
open, erect or slightly nodding, 5-7 cm. long, the branches 
geminate, smooth, spreading, rather thick; spikelets short- 
pedicelled, 6-8 mm. long, 2- to 4-flowered, purplish, rarely pale 
green; glumes slightly unequal, acuminate, with very short 
lateral nerves, the lower 3-4 mm., the upper 4-5 mm. long; 
lemmas broadly lanceolate, 5-6 mm. long, very acute, weakly 
5-nerved, sometimes pubescent below, the midrib and mar- 
ginal nerves pubescent on the lower half, the web rather short; 
anthers 1.5-2 mm. long——July-Aug. Grassy slopes and on 
rocks in alpine regions; Honshu (centr. distr.)—n. Korea. 
—Some plants have viviparous spikelets. The typical phase 
occurs in Kamchatka and n. Kuriles. 

16. Poa trivialis L. P. uda Honda—O-suzuMe-Nno- 
KATABIRA. Culms 40-100 cm. long, decumbent at base, 

rather slender, often retrorsely scabrous below the panicle; leaf 
blades green, flat, soft, 10-20 cm. long, 3-5 mm. wide; sheaths 
slightly compressed, often somewhat retrorsely scabrous; ligules 
hyaline, deltoid, 3-6 mm. long; panicles ovate, open, 10-20 
cm. long, the branches subverticillate, scabrous; spikelets green, 
2.5-3.5 mm. long, 2- or 3-flowered; glumes lanceolate, about 
2.5 mm. long, acute, the lower 1- to 3-nerved, the upper 
3-nerved; lemmas 2.5-3 mm. long, narrowly ovate, acute, 

5-nerved, glabrous on the sides, the keel and marginal nerves 
short-pubescent near base, the web elongate; anthers 1.2-1.7 
mm. long——May-June. Lowlands, possibly naturalized; 
Hokkaido, Honshu (centr. distr. and northw.).—Europe 
and w. Asia. 

17. Poa palustris L. Numa-icHico-rsuNnacI. Culms 
50-100 cm. long, slender, erect from ascending to short-creep- 
ing base, smooth; leaf-blades linear, 10-20 cm. long, 1-2 mm. 

wide; ligules 3-5 mm. long, obtuse; panicles erect, 12-25 cm. 
long, very loose and open, ovate, the branches subverticillate, 
scabrous, spreading; spikelets 2- or 3-flowered, ovate, 3-5 mm. 
long, acute, pale green; glumes lanceolate, 22.5 mm. long, 
acute, 3-nerved, with a scabrous keel; lemmas acute, often 
bronzed toward margin, 2.5-3 mm. long, glabrous, the keel 
and marginal nerves pubescent on lower 1/3-1/2 of the entire 
length; anthers 1-1.5 mm. long-———May-June. Naturalized; 
Hokkaido, Honshu (centr. distr. and northw.)—Cooler re- 
gions of the N. Hemisphere. 

18. Poasphondylodes Trin. P. linearis Trin.; P. diantha 

Steud.; P. strictula Steud.; P. sphondylodes var. diantha 
(Steud.) Munro; P. palustris var. strictula (Steud.) Hack.; P. 
misera Koidz., excl. syn.; P. sphondylodes var. strictula 
(Steud.) Koidz—Icuico-rsuNaci, ZARA-TSUKI-ICHIGO-TSU- 
NAGI. Tufted, glaucous-green perennial; culms slender, 

somewhat firm, erect, 30-60 cm. long, sometimes reddish 
at the base, scabrous on the upper part of the internodes and 
below the panicle; leaf-blades glaucous-green, slightly in- 
volute, scabrous, 5-15 cm. long, 1.5—3 mm. wide; ligules lan- 
ceolate, acute, 3-8 mm. long; panicles erect, 5-15 cm. long, 

lanceolate, contracted, the branches 3- to 6-nate, scabrous, erect 

to ascending; spikelets pale- or glaucous-green, ovate, 3-5 mm. 
long, 3- to 6-flowered; glumes unequal, lanceolate, acute, the 
lower 1.5-2 mm. long, I-nerved, the upper 3-nerved, 2—2.5(-—3) 
mm. long; lemmas about 3 mm. long, rather acute, glabrous 
on both sides, pubescent on the lower %4-%4 of the keel and 
on 1/3-2/3 the length of the marginal nerves, the web rather 
copious; anthers 1.2-1.5 mm. long. May-July. Sandy, 
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sunny places; Hokkaido, Honshu, Shikoku, Kyushu; very 
common.—LChina, e. Siberia, Korea, and Formosa. 

Var. subtrivialis Ohwi. Hrrowa-tcuico-tsunaci. Plant 
larger, with open panicles——Honshu (Mino Prov. and Chi- 
goku Distr.), Shikoku. 

19. Poa viridula Palib. P. nemoralis sensu auct. Japon., 
pro maxim. parte, non L—Ao-IcHIGo-TSUNAGI. Tufted 
green perennial; culms erect, 30-60 cm. long, usually smooth; 
leaf-blades flat or loosely involute, 5-15 cm. long, 1.5-3 mm. 
wide, green, the uppermost shorter than the sheath; ligules 
semirounded to truncate, 1-2 mm. long; panicles narrow, 
erect, dense, green, 8-15 cm. long, 1.5-3 cm. wide, the branches 
3- to 5-nate, scabrous; spikelets 4-5 mm. long, 2- or 3-flowered; 
glumes rather unequal, 3-nerved, acuminate, about 3 mm. 
long; lemmas green, bronzed toward the margin, 3 mm. long, 
acute, glabrous, with delicate intermediate nerves, the keel 

pubescent on lower half, the marginal nerves pubescent near 
base, the web rather short, not copious; anthers about 1.5 mm. 
long——May-June. Hills and low mountains; Hokkaido, 
Honshu (Kinki Distr. and northw.)——Korea, Manchuria, 
Sakhalin, and s. Kuriles. 

20. Poa nemoralis L. Tacut-tcuico-tsunaci. Closely 
allied to the preceding; culms erect, slender, tufted, 20-50 cm. 
long; leaf-blades green, 1-3 mm. wide; ligules truncate, about 
0.5 mm. long; panicles erect, open, loose, the branches 3- to 
5-nate; spikelets 3-4 mm. long, ovate; glumes lanceolate, acumi- 
nate; lemmas oblong, acute, glabrous on the sides, with obscure 
intermediate nerves, 2-3 mm. long, pubescent on lower half 
of the keel and marginal nerves, the web sparse; anthers 
1.2-1.5 mm. long——Mountain woods; Honshu (Kanto and 
centr. Distr.) ; rare——n. Korea, Kuriles, and cooler parts of 
the N. Hemisphere. 

21. Poa matsumurae Hack. P. tomentosa Koidz.; P. 

iwateana Ohwi; P. chosenensis Ohwi; P. trivialis var. to- 

mentella Honda; P. twayae Honda——Irto-1cHico-TsuNAGI. 
Slender, green or vivid green perennial with slender, elon- 
gate rhizomes; culms 50-80 cm. long, smooth, solitary or few; 

leaf-blades thin, flat, 10-15 cm. long, 1.2-3 mm. wide, often 

sparsely pilose above; sheaths slightly compressed, the lower 
sometimes puberulent; ligules 1-2 mm. long, truncate; pani- 
cles loose, open, green or yellowish green, 8-15 cm. long, 3-5 
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cm. wide, the branches subverticillate, slender, scabrous, 
spreading; spikelets 4-6 mm. long, prominently compressed, 
4- or 5-flowered; glumes narrowly lanceolate, 2.5-3 mm. long, 
very acute, 3-nerved, scabrous on the keel; lemmas broadly 
lanceolate, about 3.5 mm. long, glabrous, with distinct inter- 
mediate nerves, the keel and marginal nerves pubescent on 
lower %-% of the entire length, the web copious; anthers 
1.2-1.5 mm. long——May-July. Mountain woods; Honshu 
(centr. distr. and northw.), perhaps also in Hokkaido; rare. 
—Korea. 

22. Poa pratensis L. Nacanacusa. Very variable, rhi- 
zomatous perennial; culms erect, 30-80 cm. long, smooth, 

rather firm; leaf-blades nearly flat to loosely involute, 7-20 
cm. long, 2-4 mm. wide, usually glabrous; ligules truncate, 1-2 
mm. long; panicles narrowly ovate, 8-15 cm. long, contracted, 
densely spiculose, erect, the branches subverticillate, scabrous; 
spikelets ovate, 3-6 mm. long, 3- to 5-flowered; glumes slightly 
unequal, acute, scabrous on the keel, the lower lanceolate, 

I-nerved, 1.5-2 mm. long, the upper broadly lanceolate, 
3-nerved, 2-2.5 mm. long; lemmas about 3 mm. long, acute, 
glabrous on the sides, the intermediate nerves distinct, the keel 
and marginal nerves pubescent on lower 4-74 of the entire 
length, the web copious; anthers 0.8-1.2 mm. long——May- 
July. Spontaneous in mountains, although believed to be 
naturalized, very common in lowland pastures and parks; 
Hokkaido, Honshu, Shikoku, Kyushu-——Eurasia. 

23. Poa compressa L. Ko-1cnico-tsunaci. Rhizoma- 
tous perennial; culms 20-60 cm. long, erect, strongly flattened, 
smooth; leaf-blades nearly flat, green, 7-15 cm. long, 1.5-3 

mm. wide; ligules truncate to semirounded, short; panicles 
erect, rather firm, densely spiculose from near the base, deep 
green, lanceolate, 3-7 cm. long, the branches 2- or 3-nate, sca- 

brous, 1-2 cm. long; spikelets 3-5 mm. long, 3- to 6-flowered, 

short-pedicelled; glumes about equal, 3-nerved, broadly lanceo- 
late, rather acute; lemmas 2-3 mm. long, obtuse, bronzed to- 

ward the margin, glabrous on the sides, with rather obscure 
intermediate nerves, the keel and marginal nerves pubescent 
only near the base, the web short, not copious; anthers 0.8-1.2 
mm. long——May-July. Naturalized; Hokkaido, Honshu; 
rather rare——Europe and Siberia. 

Dojo-tsunaci Zoku 

Glabrous perennials with flat leaf-blades, terete closed sheaths and narrow to broad panicles; spikelets 3- to many-flowered, 
linear to ovate, articulate below the florets; glumes hyaline, 1- (3—-) nerved, usually shorter than the florets; lemmas rounded 
on back, without a keel, awnless, 7- to 9-nerved, scabrous, with a hyaline margin; callus minute, glabrous; rachilla slender, 
glabrous; palea 2-keeled, as long as the lemma or slightly longer, the keels sometimes narrowly winged; stamens 3; ovary 
glabrous; caryopsis free within the lemma and palea, plump— About 40 species, in the temperate and cooler regions of the 
N. Hemisphere. 

1A. Spikelets cylindric, 8- to 15-flowered, 15-50 mm. long; palea with winged keels; panicle-branches usually smooth. 
2A. Lemmas 7-11 mm. long, lanceolate, acute; anthers 1-1.2 mm. long. ..........--e2eeceeeeeeeeeeeeeeeeeeerees 1. G. acutiflora 

2B. Lemmas 2.5-5.5 mm. long, narrowly oblong; anthers about 0.7 mm. long. .........-00-ceeceeceeeeeeeeeees 2. G. depauperata 
1B. Spikelets linear to broadly elliptic, slightly compressed, 3- to 7-owered, 4-10 mm. long; palea with wingless keels; panicle-branches 

usually scabrous. 

3A. Lemmas about 2.2 mm. long; keels of palea and joints of rachilla strongly curved; anthers 0.5-0.6 mm. long. 
3. G. ischyroneura 

3B. Lemmas 2.5—4 mm. long; keels of palea and joints of rachilla nearly straight. 
4A. Ligules about 1 mm. long; plant rather firm and stout; anthers 0.5-0.6 mm. long. .............-++20e000e 4. G. leptolepis 

4B. Ligules 2-3 mm. long; plant soft or slender with open, loose, nodding panicles. 
5A. Lower glume about 1 mm. long, the upper 1.3-1.5 mm. long; anthers 0.5-0.6 mm. long; leaf-blades thin. 

5. G. lithuanica 
5B. Lower glume 2-2.5 mm. long, the upper 2.5-3 mm. long; anthers 0.7—1 mm. long; leaf-blades very thin. 

6. G. alnasteretum 
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1. Glyceria acutiflora Torr. Hemibromus japonicus 
Steud.; G. japonica (Steud.) Mig—Mutsu-orecusa, M1no- 
come. Soft perennial; culms 20-70 cm. long, erect from a 
long, creeping base with sterile ascending innovations; leaf- 
blades thin, flat, 10-30 cm. long, 3-6 mm. wide, nearly smooth, 
glaucescent above, short-acuminate; ligules 4~7 mm. long, nar- 
rowly deltoid; panicles linear, 10-30 cm. long, partly enclosed 
within the uppermost leaf-sheath, with 5 to 20 spikelets, the 
branches geminate, strongly unequal, appressed to the axis, 
smooth; spikelets 25-50 mm. long, pale green, 9- to 15-flowered, 
short-pedicelled; glumes unequal, l-nerved, lanceolate, rather 
acute, the lower about 2 mm., the upper 4) mm. long; lemmas 
lanceolate, minutely scabrous, 7-9 mm. long, 7-nerved, with 
short, parallel veinlets between the nerves; palea 0.7-1 mm. 
longer than the lemma, bicuspidate; caryopsis 3-4 mm. long. 

May-June. Ponds, paddy fields; Honshu, Shikoku, Kyu- 

shu; common.—kKorea, Ryukyus, China, and N. America. 
2. Glyceria depauperata Ohwi. Glyceria fluitans var. 

leptorrhiza sensu auct. Japon., non Maxim.—HIME-UKIGAYA. 
Similar to but much smaller than the preceding; leaf-blades 
2-4 mm. wide; ligules 2-5 mm. long; panicles only slightly 
exserted, 10-25 cm. long; spikelets rather many, very short- 
pedicelled, 10-25 mm. long, 7- to 15-flowered; glumes nar- 
rowly ovate, the lower 1 mm., the upper about 2 mm. long; 
lemmas 2.5-3.5 mm. long——Ponds and riverbanks; Hok- 
kaido, Honshu. 

Var. infrma (Ohwi) Ohwi. G. fluitans sensu auct. Japon., 
non R. Br.; G. leptorrhiza var. infirma Ohwi——Ukicaya. 
Plant with larger lemmas, 4—5.5 mm. long——Occurs with the 
typical phase. 

8. Glyceria ischyroneura Steud. G. tonglensis sensu 
auct. Japon., non C. B. Clarke; G. caspica sensu auct. Japon., 
non Trin.; G. tonglensis var. honshuana Kelso—Doyjo- 

TSUNAGI. Slender to rather stout perennial; culms erect 
from an ascending base, 80-120 cm. long; leaf-blades flat, 
somewhat membranous, 30-60 cm. long, 3-7(—10) mm. wide; 
sheaths terete; ligules short, truncate; panicles lanceolate to 

ovate, 15-40 cm. long; spikelets narrowly oblong, 5-7 mm. 
long, 3- to 6-flowered, pale green, sometimes tinged pale 
purple; glumes oblong, obtuse, weakly I-nerved, the Ist about 
1 mm. long, the 2d 1.5-2 mm. long; lemmas ovate, obtuse, 
about 2.2 mm. long, 7-nerved; palea with conspicuously curved 
keels, slightly inflated below.—May-June. Ponds and river- 

Ala. TORREYOCHLOA Church 
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banks; Hokkaido, Honshu, Shikoku, Kyushu; common. 
Korea. 

4. Glyceria leptolepis Ohwi. G. aquatica sensu auct. 
Japon., non Wahl.; G. ussuriensis Komar. HiroHA-No-Dojo- 

TSUNAGI. Stout, pale green perennial; culms 80-150 cm. 
long; leaf-blades rather thick, firm, scabrous, 40-60 cm. long, 
5-12 mm. wide, short-acuminate, with loosely involute mar- 
gins; sheaths terete; ligules truncate, about 1 mm. long; pani- 

cles large, 20-30 cm. long, ovate, nodding, the branches sub- 

verticillate, scabrous; spikelets numerous, 6-8 mm. long, 4- to 
6-flowered, pale green, rarely slightly brownish; glumes ob- 
tuse, narrowly oblong, I-nerved, 1.5-2 mm. long; lemmas nar- 
rowly oblong, 3-4 mm. long, punctate-scaberulous, 7-nerved, 
obtuse, rather thin; palea as long as the lemma; caryopsis 
narrowly obovoid, about 1.5 mm. long—July—Aug. Ponds 
and riverbanks; Hokkaido, Honshu, Kyushu; rather rare. 
Korea, Ussuri, Manchuria, China, and Formosa. 

5. Glyceria lithuanica (Gorski) Lindm. Poa lithuanica 
Gorski; G. remota (Forselles) Fries ——Kararuro-poj6-Tsu- 
nact. _ Stoloniferous perennial; culms 80-100 cm. long; leaf 
blades thin, 20-30 cm. long, 5-8 mm. wide, rather flat, vivid- 

green, scabrous above; panicles nodding to pendulous, loose, 
15-25 cm. long, the branches slender, 2- to 5-nate, slightly 
scabrous; spikelets numerous, ovate or oblong, 4-7 mm. long, 
usually purpurascent, 3- to 5-flowered; glumes narrowly ob- 
long, obtuse, hyaline, often somewhat brown- and purple- 
tinged, I-nerved, the lower about 1 mm., the upper 1.3-1.5 
mm. long; lemmas narrowly oblong, 3-3.5 mm. long, thin, 
7-nerved, with hyaline margins——July-Aug. Wet places in 
woods; Hokkaido, Honshu (centr. and n. distr.); rather com- 
mon.—Korea, Kuriles, Sakhalin, Manchuria, Kamchatka, e. 
Siberia, and w. Europe. 

6. Glyceria alnasteretum Komar. G. remota var. ja- 
ponica Hack.; G. arundinacea sensu auct. Japon., non Kunth 

Miyama-bojo-tsunaci. — Closely allied to the preceding; 
leaf-blades thinner, vivid- to deep-green, flat, 4-7 mm. wide, 
nearly smooth; panicle branches geminate, smooth or slightly 
scabrous; glumes lanceolate, rather acute, the lower 2—2.5 mm., 
the upper 2.5-3 mm. long; lemmas narrowly oblong, 3.5-4 
mm. long; anthers narrowly oblong—July—Aug. Wet places 
in cool, coniferous woods; Hokkaido, Honshu (centr. distr. 
and northw.); rather common.—Sakhalin, Kuriles, and 
Kamchatka. 

Har-poj6-rsunaci Zoku 

Resembles Glyceria in general aspect; culms often decumbent at base; leaf-sheaths open, not fused on margin; panicles open, 
branches ascending to spreading, flexuous; spikelets oblong to ovate, few-flowered; lemmas 7- to 9-nerved; lodicules truncate, 
united —Few species in the temperate and northern regions of e. Asia and N. America. 

1A. Lemmas 2—2.5 mm. long; anthers less than 0.5 mm. long; spikelets 4-6 mm. long; panicles less than 10 cm. long. ...... 1. T. natans 
1B. Lemmas about 3.5 mm. long; anthers about 0.5 mm. long; spikelets 6-9 mm. long; panicles larger. .................. 2. T. viridis 

1. Torreyochloa natans (Komar.) Church. Glyceria 
natans Komar.; G. pallida sensu auct. Japon., non Trin. 
Hososa-DojO-TSUNAGI. Slender glabrous perennial; culms 
ascending, long-creeping at base, 20-40 cm. long; leaf-blades 
5-10 cm. long, 1.5-3 mm. wide, flat, thin, glaucescent; ligules 
narrowly deltoid, 3-6 mm. long; panicles narrowly ovate, 
rather loose and open, 6-10 cm. long, the branches 2- to 4-nate, 

scabrous, slender, ascending; spikelets narrowly oblong, 4-6 
mm. long, 3- or 4-flowered, pale green; glumes broadly lan- 
ceolate, rather obtuse, the Ist 1-1.2 mm. long, the 2d with a 

pair of short lateral nerves, about 1.5 mm. long; lemmas nar- 

rowly ovate, 2-2.5 mm. long, 7-nerved, scaberulous———July— 
Aug. Ponds; Hokkaido, Honshu (Kamikochi in Shinano); 
rare-—s. Kuriles, Sakhalin, Ussuri, and Kamchatka. 

2. Torreyochloa viridis (Honda) Church. Glyceria 
viridis Honda——Hatpojo-tsunaci. Allied to the preced- 
ing but larger; culms 30-50 cm. long; leafblades 10-15 cm. 
long, 4-6 mm. wide; panicles exserted, 10-20 cm. long, 3-5 cm. 
wide, the branches subverticillate, ascending, slender, scabrous; 
spikelets 6-9 mm. long, green, 7- to 9-flowered, the pedicels 
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7-nerved, scaberulous——June-July. Ponds; Hokkaido, Hon- appressed to the branchlets; glumes I-nerved, oblong, obtuse, 
shu (Kanto Distr. and northw.). about 1.5 to 2 mm. long; lemmas about 3.5 mm. long, ovate, 

42. MELICA L. 

Perennials with slender culms, linear leaf-blades and closed sheaths; panicles loose and open, or compact and spikelike, some- 
times loose and nearly simply racemose; pedicels usually pubescent under the spikelet; spikelets 3- to 5-flowered, nodding to 
pendulous, articulate below the florets; florets bisexual, the upper often sterile and convolute into a clavate mass; glumes 
papery, 1- to 9-nerved, smaller than or as long as the lowest floret; lemmas rather chartaceous or membranous, 7- to 13-nerved, 
sometimes long-pilose, obtuse, with hyaline margins usually awnless, rounded on back; callus minute, glabrous; rachilla 
glabrous; palea 2-keeled; stamens 3; ovary glabrous; caryopsis plump.——About 30 species, in temperate regions of the N. 
Hemisphere. 

Komecaya Zoku 

1A. Spikelets narrowly lanceolate, pale green; lemmas 4-6 mm. long, lanceolate; culms 100-150 cm. long; panicles large, much-branched. 
1. M. onoei 

1B. Spikelets elliptic, sometimes purple-tinged; lemmas 5-8 mm. long, oblong; culms slender, 20-50 cm. long; panicles scarcely branched, 
RAGAN, as ep anode ghoosonndobocobocoooc DU adGUGoGS 

1. Melica onoei Fr. & Sav. M. matsumurae Hack.; M. 
kumana Honda—Micur-suipa, HANABIGAYA. Rather firm, 
pale green perennial without stolons; culms erect, slender, 
100-150 cm. long, with 10 or more nodes; leaf-blades loosely 
involute, thin but rather firm, scabrous, 15-30 cm. long, 4-10 
mm. wide, sheaths longer than the internodes, sometimes 

pubescent or retrorsely scabrous; ligules truncate, 0.2-0.3 mm. 
long; panicles at length exserted, erect, 25-50 cm. long, the 

branches subverticillate, spreading, slender but firm; pedicels 
short-pilose; spikelets 7-10 mm. long, 3- or 4-flowered, the 
florets all nearly equal; glumes lustrous, rather acute, the 
first narrowly ovate, 2.5-3 mm. long, l-nerved, the second 
broadly lanceolate, 4.5 mm. long, with a pair of slender lateral 
nerves; lemmas pale green with hyaline margins, obtuse, 7- to 
9-nerved, glabrous, 4-6 mm. long; caryopsis broadly lanceolate, 
3 mm. long——Aug.-Sept. Thin woods; Honshu (Kanto 
Distr. and westw.), Shikoku, Kyushu; rather rare——Korea 
and China. 

Var. pilosella Honda, Usuce-micut-sHizA. Lemmas with 
a few long appressed setose hairsKyushu (Higo Prov.). 

43. SCHIZACHNE Hack. 

BMD DUO APE On ROOT FO EoKaCOS DEA DCO OT GOO OCOE Tone 2. M. nutans 

2. Melica nutans L. M. grandiflora Koidz.; M. nutans 
var. argyrolepis Komar.—Komecaya. Slender perennial 
with slender creeping rhizomes and elongate stolons; culms 
erect, 20-50 cm. long, obtusely angled; leaf-blades thin, sca- 
brous, rather flat, 5-15 cm. long, 2-5 mm. wide, sometimes 
sparsely pilose; lower sheaths tinged red-purple; ligules trun- 
cate, very short; panicles exserted, narrow, nearly simple and 

racemose, loosely spiculose, 8-15 cm. long; spikelets 5-15, 
2-flowered exclusive of the 2 sterile lemmas, pendulous, elliptic, 
6-8 mm. long, very obtuse to rounded at apex, pale green, 
sometimes purple-tinged, lustrous; glumes oblong, papery, 
smooth, lustrous, the lower 3-nerved, 3-4 mm. long, the upper 
5-nerved, 5-6 mm. long; lemmas chartaceous, many-nerved, 

scaberulous; palea rather broad—May-July. Grassy slopes 
of hills and mountains; Hokkaido, Honshu, Shikoku, Kyushu; 
rather common.—Kuriles, Sakhalin, Korea, China to Si- 
beria, and Europe. 

Foru-cayA Zoku 

Slender perennial with linear leaf-blades and rather few-spiculose, nodding panicles; spikelets slightly flattened, 4- or 5- 
flowered, articulate below the florets; florets bisexual; glumes papery, scarcely keeled, rather acute, smooth, 1- to 5-nerved; lemmas 
longer than the glumes, chartaceous to thick-membranous, 7- to 13-nerved, not keeled, pale green, with hyaline, smooth margins, 
awned just below the apex, callus pilose; rachilla glabrous; palea 2-keeled; stamens 3; ovary glabrous; caryopsis plump, lustrous. 
— One species, in e. Asia and N. America. 

1. Schizachne purpurascens (Torr.) Swallen. Trisetum 
purpurascens Torr.; Avena callosa Turcz.; S. fauriet Hack.; 
Melica callosa (Turcz.) Ohwi; S. callosa (Turcz.) Ohwi—— 
Foru-caya, “Faurte”-caya. Loosely tufted, glabrous peren- 
nial; culms slender, 40-70 cm. long; leaf-blades 1-2 mm. wide; 

ligules 1.5-2.5 mm. long, hyaline; panicles exserted, nodding, 

5-8 cm. long, 5- to 10-flowered, the branches geminate, sca- 
brous, slender and short, usually with 1 spikelet; spikelets 
narrowly oblong, 12-15 mm. long, 3- to 5-flowered, pale green 

acute, lustrous, the lower l-nerved, 3-4 mm. long, the upper 
5-nerved with weak, short lateral nerves, 6-8 mm. long; 

lemmas broadly lanceolate, 8-11 mm. long, glabrous, sca- 
berulous, 7-nerved, slightly bidentate, the awn inserted about 
1.5 mm. below the apex, straight or slightly recurved, scabrous, 
slender, 1.5-2 times as long as the lemma; callus-hairs 1.5-2 

mm. long—June-July. Coniferous woods; Hokkaido, 
Honshu (centr. distr.); rare. Korea, Sakhalin, Ussuri, 

Kamchatka, and s. Kuriles, and N. America. 
with a brown-purple hue; glumes broadly lanceolate, rather 

44, BRYLKINIA F. Schmidt HocarricAyA ZOKU 

Slender perennial with elongate rhizomes, solitary culms, linear leaf-blades, and closed sheaths; inflorescence a simple raceme; 
pedicels solitary, short, alternate on a 4-angled axis, jointed at base, falling with the spikelet, pendulous, short-pilose, slightly 
and gradually thickened above; spikelets pendulous, much-flattened laterally, 3-flowered, the lower 2 florets neutral and without a 
palea, the uppermost bisexual and fertile; glumes and sterile lemmas green, chartaceous, keeled, the upper gradually larger, 
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acuminate to awn-pointed; fertile lemma green, chartaceous, with a narrow wing on back above, the awn excurrent from the 
apex, long, scabrous; callus slightly thickened, glabrous, very short; palea 2-keeled; stamens 3; caryopsis plump, free, not ad- 
herent to the lemma and palea——One species, in e. Asia. 

1. Brylkinia caudata (Munro) F. Schmidt. EArharta 
caudata Munro ex A. Gray; Brylkinia schmidti Ohwi——Ho- 
GAERIGAYA. Green, glabrous, perennial; culms 20-40 cm. 

long; leaf-blades flat, smooth, 15-20 cm. long, 2-5 mm. wide; 
ligules obsolete; raceme 8-20 cm. long, I-sided with 10-15 
spikelets; pedicels 4-6 mm. long, jointed at base; spikelets 
12-15 mm. long; glumes narrowly lanceolate, acuminate; 

45. LEERSIA Sw. 

sterile lemma similar, gradually larger, epaleate; fertile lemma 
largest, broadly lanceolate, nearly 7-nerved, 10-13 mm. long, 
minutely 2-toothed at apex, the awn | or 2 times as long as 
the lemma; anthers about 3 mm. long——May-July. Moun- 
tain woods; Hokkaido, Honshu, Shikoku, Kyushu; rather com- 
mon. Sakhalin, s. Kuriles, and Manchuria. 

SAYANUKAGUSA ZOKU 

Perennials growing in wet places; culms rather slender; leaf-blades short-linear, flat, scabrous; spikelets short-pedicelled, lat- 
erally flattened, 1-lowered; glumes wanting; florets articulate at base; lemma chartaceous to membranous, oblong and folded, 
keeled, 5-nerved, uniformly scabrous or only on nerves; palea 3-nerved; stamens 6 or 3, not protruded in cleistogamous spikelets. 

— About 10 species, in tropical and warm regions. 

1A. Panicles narrow, 5-10 cm., rarely to 15 cm. long, the branches thick, erect to ascending, flowered nearly to base; stamens 6. 
1. L. japonica 

1B. Panicles usually 10-20 cm. long, the branches slender, spreading, naked on lower 14-14; stamens 3. .............. 2. L. oryzoides 

1. lLeersia japonica (Honda) Makino ex Honda. 
Homalocenchrus japonicus Honda—Asui-Kaxki. _ Stoloni- 
ferous, scabrous perennial; culms slender, 30-50 cm. long, erect 

from a decumbent, branching base; leaf-blades broadly linear, 
striately nerved, flat, 5-15 cm. long, 5-8 mm. wide, glabrous; 
ligules 2-2.5 mm. long; panicles narrow, 5-15 cm. long, ex- 
serted, the branches simple, erect to ascending, with about 10 

spikelets, glabrous, slightly flattened, puberulent on axils; 
spikelets whitish green, sometimes slightly red-tinged, flattened, 
45-6 mm. long, 1.5-1.7 mm. wide, acute, appressed to the 
branches, obtuse at base, dimidiate-ovate, bristly-ciliate; stamens 
6, the anthers 2.5-3.5 mm. long; ovary glabrous.——Aug.—Oct. 
Ponds and paddy-fields; Honshu, Shikoku, Kyushu.—China, 

Korea, and Ryukyus. 
2. Leersia oryzoides (L.) Sw. Phalaris oryzoides L.; 

Homalocenchrus oryzoides (L.) Poll.; Oryza oryzoides (L.) 
Dalla Torre & Sarnth—Ezo-No-sAYANUKAGUSA. Slender 
green perennial; culms 50-80 cm. long, with retrorsely pilose 
nodes; leaf-blades thin, broadly linear, flat, 15-25 cm. long, 

46. CHIKUSICHLOA Koidz. 

8-12 mm. wide, abruptly acuminate, scabrous; ligules 1-1.5 
mm. long; panicles 10-20 cm. long, partly or at length wholly 
exserted, sometimes wholly inclosed within the sheath, the 

branches single, slender, spreading, loosely spiculose; spikelets 
oblong, flat, whitish green, rather acute, 4.5-6 mm. long, 1.5—2 
mm. wide, bristly ciliate, loosely short-setose on nerves; 
stamens 3, the anthers linear, to 1.5 mm. in chasmogamic 

flowers, minute in the cleistogamic——Aug.—Oct. Wet places; 
Hokkaido, Honshu, Shikoku, Kyushu; common.—Widely 

distributed in temperate regions. 
Var. japonica Hack. Homalocenchrus oryzoides var. ja- 

ponicus (Hack.) Honda; L. sayanuka Ohwi——SayanuKa- 
cusa. Spikelets linear-oblong, short-ciliate, green, 5-6.6 mm. 
long, about 1.5 mm. wide; leaf-blades not ciliate-——Aug.—Oct. 
Wet places; Hokkaido (sw. distr.), Honshu, Shikoku, Kyu- 
shu; rather common.—Forma latifolia (Honda) Ohwi. 
Leersia oryzoides var. latifolia Honda——HtroHa-No-saYA- 
NuKacusa, _ A larger phase of var. japonica with leaves 10-25 
mm. wide, and panicles 20-30 cm. long——Kyushu. 

TsuKUsHIGAYA ZOKU 

Tall aquatic perennials with linear flat leaf-blades; panicles large, erect; spikelets perfect, 1-flowered, terete, the pedicels 
elongate, jointed about the middle, the upper part falling with the spikelet, forming a stipe; glumes wanting; lemmas elliptic, 
thin-membranous, brownish, scabrous, 5- to 7-nerved, not keeled on back; awned or acuminate; palea as long as the lemma; 

stigma laterally exserted; stamen 1, the anther linear; ovary glabrous; caryopsis ellipsoidal, plump.—Two species in e. Asia. 

1. Chikusichloa aquatica Koidz. Tsuxusutcaya. 
Tufted perennial with short-branched rhizomes and ascending 
innovations; culms 100-120 cm. long, erect; leaf-blades thin 

and firm, 30-70 cm. long, 8-12 mm. wide, long-acuminate, 
vivid green, scabrous; ligules truncate, 2-3 mm. long; panicles 
erect, 40-50 cm. long, about 20 cm. wide, rather open, the 

numerous very slender branches fasciculate, capillary, ascend- 

ing to spreading; spikelets 3 mm. long, ellipsoidal, scabrous, 
with a terminal erect awn 5-6 mm. long; pedicels very slender, 
elongate, jointed about the middle, the upper part scabrous, 
falling with the spikelet, forming a stipe 5-6 mm. long; 
anther 1.3-1.5 mm. long——Aug—Oct. Honshu (Uzen and 
Yamato Prov.), Kyushu; very rare ——China. 

47. ZIZANIA L. 

Large, stout, aquatic perennials or annuals, with flat or slightly involute leaf-blades and monoecious spikelets in panicles; 
spikelets rather large, 1-flowered, jointed at base and readily deciduous from the pedicels, somewhat angular, not flattened, 
scabrous; glumes wholly reduced; lemma thinly membranous, 5-nerved, awned from the apex or awnless; callus short; rachilla 
not prolonged; palea 3-nerved, the marginal nerves closely aligned to the marginal nerves of the lemma; stamens 6; caryopsis 
cylindrical ——Three or four species, in e. Asia and N. America. 

Maxomo Zoku 
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1. Zizania latifolia Turcz. Limnochloa caduciflora 
Turcz. ex Trin. in syn.; Z. caduciflora (Turcz.) Hand.—Mazz.; 
Hydropyrum latifolium Griseb.; Z. aquatica sensu auct. Japon., 
non L.; Z. aquatica var. latifolia (Turcz.) Komar—Ma- 
KoMo. Stout aquatic perennial with thick creeping rhi- 
zomes; culms 1-2.5 m. long, glabrous; leaf-blades glaucous- 
green, 50-100 cm. long, 2-3 cm. wide, short-acuminate with a 
short caudate tip, tapering to the base, the midrib beneath 
thickened in lower part; sheaths spongy-thickened, obtuse on 
back; ligules white, elongate-deltoid, acute; panicles at length 

48, LOPHATHERUM Brongn. 
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exserted, 40-60 cm. long, narrowly pyramidal, the branches 
ascending, scabrous, subverticillate, with a tuft of long white 

hairs in axils, pedicels short, the staminate spikelets on the 
lower part, lanceolate, 8-12 mm. long, usually purplish, acute 

or short-awned, stamens 6, the anthers linear, 6-10 mm. long; 

pistillate spikelets on upper part pale green, linear, 18-25 mm. 
long, very scabrous; awns erect, 2-3 cm. long, scabrous.—— 
Aug—Oct. Ponds and riverbanks; Hokkaido, Honshu, Shi- 

koku, Kyushu; very common.—Formosa, Ryukyus, Indo- 

china, China, Korea, and e. Siberia. 

Sasa-KusA ZOKU 

Tall perennials with flat, broadly lanceolate to ovate-oblong leaf-blades; spikelets subsessile, on one side of racemelike panicle 
branches, with 1 perfect floret and few short-awned sterile lemmas in a group at the summit of the rachilla; spikelets more or less 
laterally flattened, falling entire; glumes chartaceous, short; lemmas ovate, chartaceous, rounded on back, 5- to 7-nerved, the 
fertile lemma awnless, the sterile ones short-awned; callus short, fused with the rachilla, glabrous; palea membranous, 2-keeled; 

stigma with short branchlets——Few species, in se. Asia, China, and Japan. 

1A. Spikelets lanceolate to narrowly so, scarcely flattened; fertile lemma narrowly oblong, not bowed out on back, not keeled; caryopsis 

apathy Geillostss -dodbacoggeceboovos dnocodeo IC OseIo ODS SAE eh aichsdete te patedece cinerea peyote Cale naliosers okenete treteiate 1. L. gracile 

1B. Spikelets narrowly ovate, distinctly flattened; fertile lemma broadly ovate, obtuse and bowed out on back; caryopsis oblong. 

1. Lophatherum gracile Brongn. L. elatum Zoll. & Mo- 
ritzi; Acroelytrium japonicum Steud.; L. japonicum (Steud.) 
Steud.; L. pilosulum Steud.; L. humile Miq.; L. annulatum 
Fr. & Sav. Sasa-Kusa. Erect, tufted perennial, some of 

the roots often slenderly tuberous; culms 40-80 cm. long; leaf- 
blades green, flat, broadly lanceolate, 10-30 cm. long, 2-5 cm. 
wide, short-acuminate, glabrous or sparsely pilose, reticulate 
beneath, rounded to a short petiolelike base; sheaths glabrous 
or often pilose around the mouth; ligules short, truncate; pani- 
cles long-exserted, 15-30 cm. long, the branches distant, single 
or in pairs, angular, simple, spikelike, glabrous or sparingly 
pilose; spikelets 7-8 mm. long, green, glabrous or sparsely 
pilose, with a tuft of short hairs at base; fertile lemma awn- 

49. PHRAGMITES Adans. 

2. L. sinense 

less; palea subhyaline, 2-keeled; sterile lemmas 3-6, the awns 
1-1.5 mm. long, forming a minute I-sided tuft; caryopsis 3.5 
mm. long——Aug.—Oct. Woods; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu; locally abundant, and very vari- 
able——Ryukyus, Formosa, s. Korea, China, India, and 

Malaysia. 
2. Lophatherum sinense Rendl. To-sasa-xusa. Al. 

lied to the preceding; spikelets 7-8 mm. long, green, lustrous, 
distinctly flattened, narrowly ovate; glumes with obtuse keel, 
scabrous above; fertile lemma ovate to broadly so, rather acute, 

bowed out on back below the middle; anthers 1.5-2 mm. long; 

caryopsis glabrous——Aug—Oct. Honshu (Kinki Distr. and 
westw.), Shikoku, Kyushu; rare-——China. 

Yosu1 Zoku 

Tall leafy perennials with creeping rhizomes and long stolons; blades flat; panicles large, the branches ascending, rather 
densely spiculose; rachilla with copious long silky hairs, disarticulating above the glumes and at the base of each segment be- 
tween the florets, the segments forming plumelike points below the florets; lowest floret usually staminate; glumes delicately 
membranous, unequal; lemmas much longer than the glumes, delicately membranous, 3-nerved, glabrous, loosely involute above 
as if short-awned at apex; palea short, 2-keeled; stamens 3; caryopsis glabrous, rather plump.——Few species. 

1A. Stoloniferous, hirsute on nodes; first glume 1/2—3/5 as long as the lowest lemma, gradually narrowed to tip; upper leaf-sheaths usually 
Gli ping Fein clinica GBA EEA te EIS coos coe so sog0nosouddasoboocenocbagdododdubUCedD DN adaaDAUAG 1. P. japonica 

1B. Rhizomatous, also with long stolons; first glume less than half as long as the lowest lemma; sheaths usually not purplish. 
2A. Spikelets 12-17 mm. long; glumes 4-5, 6-8 mm. long; panicles 15—40 cm. long. ..........000 eee cece ee eeeeee 2. P. communis 
2B. Spikelets 5-8 mm. long; glumes 3—4 mm. long; panicles 30-70 cm. long. ........ 2.0 ecee eee ee eee cece eee cree 3. P. karka 

1. Phragmites japonica Steud. P. prostrata Makino; P. 2-3 mm. long; anthers about 1.5 mm. long—Aug.—Oct. 
communis var. pumila Hack., excl. syn. TsuRU-YOSHI, JI- 

sHIBARI. Tall robust stoloniferous perennial with glaucescent 
leaves, the stolons hairy on the nodes; culms 1.5-3 m. long, 
pubescent below the panicle and on the nodes; leaf-blades 
rather coriaceous, glaucous-green, elongate, 2-3 cm. wide, flat, 

gradually narrowed above; sheaths often somewhat purplish; 
ligules a series of hairs; panicles nodding, to 30 cm. long, 
broadly ovate, the branches subverticillate, scabrous, long- 
pilose on axils and on pedicels; spikelets 8-12 mm. long, 3- or 
4-flowered; glumes 1- to 3-nerved; lowest lemma staminate, 

narrowly lanceolate, 6-10 mm. long, the fertile lemmas linear- 
lanceolate, 3-nerved; callus with long hairs on both sides; palea 

Sandy places along rivers; Honshu, Shikoku, Kyushu; com- 

mon.—Korea, Ryukyus, Formosa, China, and Ussuri. 
2. Phragmites communis Trin. <Arundo phragmites L.; 

A. vulgaris Lam.; P. longivalvis Steud.; P. communis var. 

longivalvis (Steud.) Miq.; P. nakatana Honda——Y osu, Kita- 
yosuHI, AsHI. Culms 1-3 m. long, leafy, firm, with glabrous 

or sparsely pilose nodes mostly covered by the sheaths, from 
long-creeping rhizomes; leaf-blades 20-50 cm. long, 2-4 cm. 
wide, gradually narrowed and declined in upper half, some- 
times sparingly pilose; panicles broadly ovate, 15-40 cm. long, 
the branches subyerticillate, elongate, sometimes nodding, sca- 
brous, sparsely long-hairy on axils and pedicels; spikelets 
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(10-) 12-17 mm. long, 2- to 4-flowered; glumes unequal; low- 
est lemma 10-15 mm. long, gradually acuminate, the fertile 
lemmas involute at tip and apparently short-awned; anthers 
about 2 mm. long——Aug.—Oct. Gregarious in wet low- 
lands; Hokkaido, Honshu, Shikoku, Kyushu; very common. 
—Widespread in temperate regions. 

3. Phragmites karka (Retz.) Trin. Arundo karka Retz.; 
A. roxburghii Kunth; P. roxburghit (Kunth) Steud.; Sericura 

japonica Steud.m—SEI-TaKA-YosHI, SEIKo-No-yosHI. _— Allied 

50. ARUNDO L. 

GRAMINEAE 

to the preceding; culms taller, 2-4 m. long, as much as 2 cm. 
in diameter at base; leaf-blades more ascending than in P. 
communis, 40-70 cm. long, 2.5-4 cm. wide, firm, flat, usually 
not drooping; panicles 30-70 cm. long, the spikelets 5-8 mm. 
long; lemmas 5-7 mm. long——Aug—Oct. Gregarious in 
wet lowlands; Honshu, Shikoku, Kyushu; locally common. 

—Korea, China, Ryukyus, Formosa, India, Malaysia, Micro- 
nesia, and Australia. 

Dan-cuiku ZoKu 

Stout, robust, tall perennials; culms often biennial or triennial and branched; leaf-blades flat, broadly linear; panicles large, 
spikelets 2- to 5-lowered; florets bisexual, jointed at base; glumes rather unequal, delicately membranous, 3-nerved, shorter than 
to as long as the florets; lemmas lanceolate, acute, delicately membranous, 3- to 5-nerved, with long white hairs on back, the 
lateral nerves ending in minute teeth, the midrib excurrent from apex into a short, erect awn; callus minute, short-hairy, rarely 
glabrous; rachilla with short internodes; palea shorter than the lemma, 2-keeled; stamens 3; ovary glabrous———A few species, 
in tropical and warmer regions of the Old World. 

1. Arundo donax L. A. benghalensis Retz.; A. bifaria 
Retz.; 4A. donax var. benghalensis (Retz.) Makino—Dan- 
CHIKU. Stout perennial with thick, short, branched rhi- 

zomes; culms 2-4 m. long, terete, 2-4 cm. in diameter, smooth, 

glabrous; leaf-blades flat, 50-70 cm. long, 2-5 cm. wide, 
glaucous-green, rather thick, gradually narrowed to tip, 
rounded at base; ligules truncate, 1-2 mm. long, short-ciliate; 
panicles erect, 30-70 cm. long, whitish with a purple hue, 
slightly lustrous, the branches scabrous; spikelets 8-12 mm. 
long, 3- to 5-flowered; glumes equal, narrowly lanceolate, 

dl. PHAENOSPERMA Munro 

acuminate, 3-nerved, slightly longer than the florets; lemmas 
lanceolate, 7-10 mm. long, 3- to 5-nerved, with shorter vein- 
lets between the nerves, 2-toothed at apex, with long white 
hairs on back; the awn between the teeth at apex 1-3 mm. 
long, slender, erect; callus broadly ovate, with short hairs 1.5-2 

mm. long on both sides; palea 1/2-2/3 as long as the lemma; 
anthers 2.5-3 mm. long——Aug—Noy. Sand-dunes near sea- 
shores; Honshu (Kanto Distr. and southw.), Shikoku, Kyu- 
shu; common.—Ryukyus, Formosa, China, India, and the 

Mediterranean region. 

TAxkI-K1BI ZOKU 

Rather large perennial, glabrous throughout, with elongate leaf-blades and large, open, erect panicles; spikelets 1-flowered, 
nodding or pendulous on a short jointed pedicel; glumes shorter than the floret, membranous or rather hyaline, not keeled, the 
margins short-connate at base; lemma chartaceous, green, lustrous, awnless, smooth, not keeled on back, convolute while 

young; callus fused with the base of the glumes; rachilla not prolonged; lodicules 3; stamens 3; caryopsis rather large, globose, 
glabrous, exserted from between the lemma and palea, mucronate, with a persistent style-base——One species, in e. Asia. 

1. Phaenosperma globosum Munro. Garnotia japonica 
Hack. TAKLKIBI, KasHIMAGAYA, O-TATSU-NO-HIGE. Rhi- 
zomes short; culms 1-1.5 m. long, erect, smooth; leaf-blades 

rather thin, narrowly lanceolate, 30-50 cm. long, the radical 
to 60 cm. long, 2-3 cm. wide, gradually narrowed to the base, 
petiolate, rather flat, green beneath, glaucous above; ligules 
lanceolate, 5-10 mm. long, smooth; panicles 30-50 cm. long, 
at length open and effuse, the branches single or geminate, the 

base globosely thickened, with 2-8 nearly simple short 
branches; spikelets deciduous from the very short pedicel, 
about 4 mm. long, pendulous, nearly truncate at base; glumes 
hyaline, 1- to 3-nerved, margins connate at base, the lower 

2.5-3 mm., the upper 3.5—4 mm. long; lemmas about 4 mm. 
long, obtuse, lustrous, smooth; caryopsis 2.5-3 mm. long and 
as broad.—Aug.-Oct. Honshu (centr. distr. and westw.), 
Shikoku, Kyushu; rare-—s. Korea, China, and Formosa. 

52. DIARRHENA Beauv. Tatsu-No-HIGE ZOKU 

Erect, slender perennials; panicles open or narrow; spikelets 2- to 4-flowered, cylindric; florets easily deciduous from the joints 
at base; glumes shorter than the lemma, rather obtuse; lemmas ovate, chartaceous, convolute while young, acute to mucronate, 

green, usually smooth, lustrous, 3-nerved and often with a pair of short, accessory nerves outside rather close to the lateral nerve, 
not at all or slightly keeled above; callus short, glabrous; rachilla glabrous; palea 2-keeled; stamens 2; ovary glabrous; caryopsis 
ellipsoidal, exserted between the lemma and palea at maturity, beaked———A few species, in e. Asia and N. America. 

1A. Anthers about 1 mm. long; panicle-branches slender, divaricately branched; lowest lemma about 3 mm. long; palea mostly smooth 
onthe) keelsshplantyslemder sje ye(esescvs cove say spsteiaito sisyss siclieyavs lex naiiezevs ol slayer veh Worcp sre ueaaotele re nencher ches ess er tka Pere ene 1. D. japonica 

1B. Anthers about 2 mm. long; panicle-branches erect to ascending, with few, erect branchlets; lowest lemma 3.5—4.5 mm. long; palea 
scabrouson:theykeels;splantumoresrobustag-\-)1 nie eriilcleleieticioi tet ieticieicic iene oben leek ices cickesesieliartok te rsiereinee ree 2. D. faurier 

1. Diarrhena japonica Fr. & Sav. Onoea japonica Fr. 
& Sav. nom. nud.——Tatsu-Nno-HicE. Culms slender, smooth, 
erect, from short rhizomes, 50-80 cm. long, with short lanceo- 
late innovation-buds covered by coriaceous scales at base; leaf- 

blades flat, narrowly lanceolate, 20-30 cm. long, 8-15 mm. 
wide, narrowed at both ends, glabrous or rarely sparsely pilose 
above, the ligules 0.5-1 mm. long, truncate, thick-membranous; 
panicles exserted, 10-20 cm. long, very effuse and open, the 
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branches single or in pairs, divaricately branched, very slender, 
few-flowered; spikelets green, 1- to 3-flowered, 3-5 mm. long; 
glumes nearly hyaline, 1-1.5 mm. long; lemmas narrowly 
ovate, smooth, glabrous, obtuse; keels of palea mostly smooth; 
anthers about 1 mm. long; caryopsis ovoid, with a whitish, 
mammilliform beak——Aug.—Sept. Mountain woods; Hok- 
kaido, Honshu, Shikoku, Kyushu; rather rare-——Korea 

(Quelpaert Isl.). 
2. Diarrhena fauriei (Hack.) Ohwi. Molinia fauriet 

Hack.; Neomolinia fauriet (Hack.) Honda——Hirona-nuMa- 
cava. Allied to but plants slightly larger than the preced- 

53. MOLINIOPSIS Hayata 
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ing, and the culms stiffer, 60-80 cm. long; leaf-blades flat, 

25-30 cm. long, 7-18 mm. wide, often sparingly pilose above; 
panicles at length exserted, narrow, the branches erect or 
nearly so, stiffer; spikelets 5-7 mm. long, 2- rarely 1-flowered, 
broadly lanceolate while young, narrowly ovate at maturity; 
glumes about 1.5 and 2 mm. long, respectively; lemmas nar- 
rowly ovate, 3.5-4.5 mm. long, smooth, the keels of palea 
scabrous above; anthers about 2 mm. long——Aug.—Sept. 
Mountain woods; Honshu (Shinano Prov.); very rare-— 
Korea, Manchuria, and Ussuri. 

Numacaya Zoku 

Erect perennials, from short, creeping, ligneous rhizomes, a portion of the thickened basal part of culms persistent for several 
years; spikelets 2- to 8-flowered, rather flattened, articulate below the florets; florets bisexual; glumes slightly distant, thinly 
chartaceous, keeled, shorter than the lemmas; lemmas chartaceous, smooth, glabrous, lustrous, convolute while young, acute, 
awnless, not keeled, 3-nerved; callus slightly elongate, with a tuft of hairs; rachilla nearly glabrous; palea as long as the lemma, 
2-keeled, ovate; stamens 3; ovary glabrous; caryopsis oblong——Few species, in e. Asia. Differing from the European Molinia, 
in the hairy callus. 

1. Mboliniopsis japonica (Hack.) Hayata. Molinia ja- 
ponica Hack.; Moliniopsis spiculosa Honda, excl. syn.; Flu- 
minea spiculosa Honda, excl. syn.; Graphephorum nipponicum 
Honda; Moliniopsis nipponica (Honda) Honda——Numa- 
cava. Densely tufted perennial from short rhizomes; culms 
firm, smooth, 30-100 cm. long, the few basal short, thickened 
internodes persistent for several years; leaf-blades linear, 20-50 
cm. long, 2-10 mm. wide, with loosely involute margins, 
glaucous above, obscurely jointed at base with the sheath, the 
sheaths with a ring of short hairs; panicles 10-40 cm. long, 

narrow to open, branches single or geminate, sometimes 
ternate, with few long hairs in the axils while young; spikelets 
8-12 mm. long, lustrous, 2- to 6-flowered; glumes narrowly 
deltoid, acute, 1- to 3-nerved, 3-5 mm. and 4-5 mm. long, 
respectively; lemmas broadly lanceolate, rounded on back, 
45.5 mm. long; callus-hairs about 1 mm. long; anthers 2-3 
mm. long; stigma often purplish——Aug.—Oct. Wet places 
in lowlands to alpine regions, sometimes in sphagnum bogs; 
Hokkaido, Honshu, Kyushu; rather common.——Korea and s. 

Kuriles. 

54. HAKONECHLOA Makino ex Honda = Uranacusa Zoxu 

Tufted perennial with elongate culms, not thickened at base; leaf-blades broadly linear, glaucous above; spikelets in loose 
panicles, 5- to 10-flowered, slightly flattened; glumes thinly chartaceous, 1- to 3-nerved, acute, scarcely keeled, slightly distant; 
lemmas convolute when young, chartaceous, lustrous, narrowed into a slightly bidentate apex, the midnerve excurrent between 
minute teeth into an erect awn about 3 mm. long, the internerves glabrous, the margins appressed-pilose; rachilla elongate, pilose, 
disarticulating at the base of each segment, forming a hairy stipe below the floret; palea slightly shorter than the lemma, 
sparsely long-pilose on the margins; stamens 3; ovary glabrous; stigma deep yellow or deep purple when dried; caryopsis oblong, 

scarcely flattened——One species in Japan. 

1. Hakonechloa macra (Munro) Makino. Phragmites 
macra Munro——Urauacusa. _—_ Creeping rhizomes and sto- 

1-2 cm. long; glumes broadly lanceolate, acute, 3-4 mm. and 
4-5 mm. long, respectively; lemmas broadly lanceolate, 6-7 

lons covered with short, lustrous, rather coriaceous, white 

scales; culms slender, 40-70 cm. long, ascending to spreading, 
smooth; leaf-blades broadly linear, 10-25 cm. long, 4-8 mm. 
wide, flat or with loosely involute margins, glabrous, glaucous 
above, narrowed at both ends; sheaths sometimes dull purplish 

with a minute ring of short hairs on the collar; ligules nearly 
obsolete; panicles open, ovate, 5-15 cm. long, the branches 
geminate, scabrous; spikelets yellowish green, linear-oblong, 

55. ERAGROSTIS Beauv. 

mm. long, the awn slender, erect, 1/2-4/5 as long as the 
lemma; rachilla joints about 2 mm. long, densely clothed with 
white hairs 1-1.5 mm. long; anthers 2-3 mm. long; caryopsis 
about 2 mm. long, glabrous, with a shallow groove on ventral 
side at base. Aug—Oct. Wet rocky cliffs in mountains; 

Honshu (Tokaido Distr. from Sagami to Kii Prov.); rather 
rare. Variegated forms are cultivated as ornamental pot-plants. 

SuzUMEGAYA ZOKU 

Glabrous to pilose annuals or perennials with linear, flat or involute leaf-blades and paniculate inflorescence; spikelets few- 
to many-flowered, flat; florets bisexual; rachilla articulate below the florets, sometimes not disarticulate until after the fall of the 
lemmas and paleas with the caryopsis; glumes 2, shorter than the floret; lemmas membranous or chartaceous, ovate, rather acute 

to obtuse, imbricate, folded, glabrous or very rarely puberulent, 3-nerved, entire, awnless, sometimes falling with the caryopsis; 
palea attached to the persistent rachilla with slightly curved keels; stamens 3 or fewer; ovary glabrous; caryopsis ellipsoidal, not 
adherent to the lemma and palea——More than 100 species, chiefly in warm-temperate and tropical regions. 



172 GRAMINEAE 

1A. Spikelets less than 2 mm. long; florets 0.7—0.8 mm. long; rachilla jointed, deciduous; anthers 1/6-1/4 as long as the lemma; culms 
strict; panicles narrow and elongate, 10-60 cm. long. ...... oie aahe ciate SReURE shorn oy atc cteutenshaveseioccla a ate easel See o ware 1. E. japonica 

1B. Spikelets more than 2 mm. long; florets 1 mm. long or more; rachilla rather persistent. 

2A. Spikelets, pedicels, sheaths and underside of leaf-blades sometimes, at least in part, with glandular depressions. 
3A. Annuals; anthers less than 1 mm. long; lemmas rather obtuse. 

4A. Spikelets about 2.5 mm. wide; lemmas and glumes with few glands on the keel. ......................5 2. E. cilianensis 
4B. Spikelets 1.5—2 mm. wide; lemmas and glumes with obscure glands or glandless. ...............-+eeeseeees 3. E. poaeoides 

3B. Perennial; anthers about 1 mm. long; spikelets without glands. ............... 00. c eee e cece cece eeeeneeeeee 4. E. ferruginea 
2B. Spikelets and other parts not glandular. 

5A. Annuals; spikelets less than 1.5 mm. wide. 
6A. Mouth of leaf-sheaths and axils of panicles with tufts of few long hairs. ..............c cee eeeeeeeeeeeeeeeeae 5. E. pilosa 
6B. Leaf-sheaths, axils of panicles and other parts without long hairs. ............... eee e cece cece eeeeees 6. E. multicaulis 

5B. Perennials; spikelets 1.5-2 mm. wide, 5-20 mm. long. 
7A. Spikelets dull green to brownish, not purplish, lateral ones on short to rather long, ascending pedicels. ..... 7. E. bulbillifera 

7B. Spikelets dull grayish purple, lateral ones on short appressed pedicels. .............--- +e eeeeee cette cere 8. E. aquatica 

1. Eragrostis japonica (Thunb.) Trin. Poa japonica 
Thunb.; E. tenella sensu auct. Japon., non Beauv.; E. aurea 

Steud.; E. interrupta var. tenuissima sensu Matsum. & Hayata, 
non Stapf——KocoME-KAZE-KUSA. Annual; culms erect, 
branched at base, 50-120 cm. long; leaf-blades 10-20 cm. long, 
2-5 mm. wide, glabrous; panicles straight, 20-60 cm. long, 
sometimes shorter, narrow, erect, the branches single, nu- 

merous, 3-6 cm. long, slender, branching from base; spikelets 
rather densely arranged, ovate or broadly so, 1-1.5 mm. long, 
1-1.2 mm. wide, rather flat, 3- to 5-flowered, pale green and 
slightly red-tinged; glumes 1l-nerved, obtuse, about 0.5 mm. 
long; lemmas elliptic, very obtuse, about 0.7 mm. long; palea 
as long as the Jemma, obtuse, the keels scaberulous; caryopsis 
ellipsoidal, nearly terete, smooth, about 0.3 mm. long—— 
Aug.Sept. Honshu, Shikoku, Kyushu——s. Korea, China, 
Ryukyus, and Formosa. 

2. Eragrostis cilianensis (All.) Lutati. Poa cilianensis 
All.; Briza eragrostis L.; Poa megastachya Koeler; E. major 
Host; E. megastachya (Koeler) Link——Suzumecaya. 
Tufted annual; culms 20-60 cm. long, usually ascending at 
base, with a ring of glands below each node; leaf-blades flat or 
loosely involute, 10-20 cm. long, 2-6 mm. wide, green, with 
indistinct glands beneath, on the margin, and on the back of 
the sheath, long-hairy at the mouth; panicles 5-20 cm. long, 
the branches single, spreading, with few long hairs on the 
axils; pedicels with a prominent gland; spikelets 5-15 mm. 
long, 2.5-3 mm. wide, 10- to 30-flowered, pale lead-green; 
glumes about 2 mm. long; lemmas ovate, rather obtuse, 2-2.5 

mm. long, smooth; palea about 4 as long as the lemma; 
caryopsis broadly ovate, 0.6 mm. long——Aug.—Oct. Waste 
grounds and along roadsides; Honshu, Shikoku, Kyushu; 
rather common. Widespread in warm-temperate and tropi- 
cal regions. 

8. Eragrostis poaeoides Beauv. ex Roem. & Schult. 
Poa eragrostis L.; E. eragrostis (L.) Beauv.; E. minor Host 
—K 0-SUZUMEGAYA. Smooth, rather tufted annual; culms 

rather slender, 10-40 cm. long, often with a ring of glands 
below each node; leaf-blades 3-10 cm. long, 2-5 mm. wide, 
often sparsely pilose; panicles ovate, 5-20 cm. long, the 
branches spreading; pedicels with a nodelike sessile gland on 
upper half; spikelets 3-8 mm. long, 1.2-1.7 mm. wide, pale 
green to lead-green, 5- to 12-flowered; glumes acute; lemmas 
ovate, rather obtuse, smooth, 1.7-2 mm. long; caryopsis el- 
lipsoidal, slightly laterally compressed ——Aug.—Oct. Waste 
grounds and along roadsides; Honshu, Shikoku, Kyushu; 
rather common.—Widespread in warm-temperate and tropi- 
cal regions. 

4, Eragrostis ferruginea (Thunb.) Beauv. Poa fer- 
ruginea Thunb.; P. barbata Thunb.; E. orientalis Trin.; E. 
pogonia Steud.; E. thunbergi Koidz., non Franch., 1892-— 
KaZzE-KUSA. Tufted perennial; culms 30-80 cm. long; leaf- 

blades rather firm, 30-40 cm. long, 2-6 mm. wide, with loosely 
involute margins, long white hairs on upper side near base, 
and a ring of short hairs around the mouth outside; panicles 
narrowly ovate, 20-40 cm. long, the branches rather numerous, 
spreading, scabrous, glabrous, with a sessile, yellowish gland 
on pedicels above the middle; spikelets lanceolate to narrowly 
oblong, flat, 6-10 mm. long, acute, 5- to 10-flowered, dull 
purplish, rarely pale green; glumes narrowly lanceolate, acute, 
I-nerved, the first 1-2 mm., the second 2-2.5 mm. long; 
lemmas membranous, lustrous, narrowly ovate, 25-3 mm. 
long, rather acute, slightly shorter than the palea; anthers 
0.8-1.2 mm. long; caryopsis slightly compressed laterally, el- 
lipsoidal, about 1 mm. long-———Aug.—Oct. Waste grounds and 
along roadsides; Honshu, Shikoku, Kyushu; common— 
Korea, Manchuria, China, and the Himalayas. 

5. Eragrostis pilosa (L.) Beauv. Poa pilosa L.; P. ver- 
ticillata Cav.; E. verticillata (Cav.) Beauv.; E. filiformis Link 
——O-niwa-Hoxori. Annual; culms erect from ascending 
base, tufted, slender, 30-70 cm. long; leaf-blades 10-20 cm. 
long, 2-4 mm. wide with loosely involute margins; sheath gla- 
brous, with long hairs at the mouth; panicles 10-25 cm. long, 
narrowly ovate, the branches single or subverticillate and rather 
many, spreading, with long hairs in axils; spikelets lanceolate, 
rather flat, 3-5 mm. long, 0.7-1 mm. wide, 5- to 10-flowered, 
lead-green, often tinged with reddish purple; glumes broadly 
lanceolate, l-nerved, rather obtuse, the first 0.5-0.7 mm., the 
second about 1.5 mm. long; lemmas ovate, rather acute, 

3-nerved, about 1.5 mm. long, deciduous with the palea; 
anthers about 0.25 mm. long; caryopsis 0.6 mm. long, smooth. 

Aug.—Oct. Honshu, Shikoku, Kyushu; very common in 
lowlands.—Widespread in warm-temperate and tropical re- 
gions. 

6. Eragrostis multicaulis Steud. Glyceria aitroides 
Steud.; E. pilosa var. nana Miq.; E. pilosa var. imberbis 
Franch.; E. pilosa var. condensata Hack.; E. damiensiana (E. 
Bonn.) E. Bonn. ex Thell.; E. peregrina Wieg.; E. niwa- 
hokori Honda—Ntwa-Hoxort. _ Allied to the preceding 
but smaller; culms 7-30(-50) cm. long; leaf-blades and sheaths 
glabrous, smooth; panicles 6-10 cm. long, without long hairs 
in the axils; spikelets ovate to oblong, rather dense, 4- to 
8-flowered, 2-3.5 mm. long, 1-1.5 mm. wide; stamens 2 or 3; 

anthers elliptic, about 0.25 mm. long——Aug.—Oct. Waste 
grounds and cultivated fields; Hokkaido, Honshu, Shikoku, 
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Kyushu; very common.—Sakhalin, Korea, Ussuri, Amur, 

China, Ryukyus, Formosa, Malaysia; naturalized in Europe 
and America. 

7. Eragrostis bulbillifera Steud. E. brownii sensu Miq., 
non Nees; E. bahiensis sensu auct. Japon., non Schrad.; E. 

atrovirens sensu auct. Japon., non Trin——ItTo-suZUMEGAYA. 
Perennial with short rhizomes and lanceolate, short innova- 

tions; culms 30-60 cm. long, slender but rather stiff, smooth; 
leaf-blades 10-20 cm. long, 1-3 mm. wide, with loosely in- 
volute margins, rather firm, nearly glabrous, with long hairs 
near base, the ligules very short; panicles broadly ovate, 10-20 
cm. long, 8-12 cm. wide, the branches with a few hairs in the 
axils, branchlets short, ascending or nearly erect; spikelets lead- 
green to brownish green, dull, linear, 5-10 mm. long, 1.7-2 
mm. wide, 15- to 25-flowered; glumes rather equal, 1.2-1.5 
mm. long, acute; lemmas ovate to broadly so, about 2 mm. 
long, rather acute, deciduous; palea at length deciduous, 
slightly shorter than the lemma; anthers less than 1 mm. long; 

56. ELEUSINE Gaertn. 
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caryopsis ellipsoidal, about 0.6 mm. long, lustrous——Aug.— 
Oct. Grassy places and waste grounds in lowlands; Honshu 
(Tékaidé and westw.), Shikoku, Kyushu; rare——Ryukyus, 
Formosa, China, and Indochina. 

8. Eragrostis aquatica Honda. Numa-Kaze-Kusa. 
Somewhat resembles the preceding; culms 30-50 cm. long; 
leaf-blades 5-20 cm. long, 2-4 mm. wide; sheaths sparsely 
long-hairy near the mouth; panicles 10-20 cm. long, loosely 
spiculose, the branches slender but rather stiff; pedicels short, 
appressed to the branches or branchlets; spikelets linear, 8-15 
mm. long, 1.3-1.5 mm. wide, flattened, grayish brown to 
purplish, dull, rather densely (5-)10- to 20-flowered; glumes 
lanceolate, acute, 1-1.5 mm. and 1.5-2 mm. long respectively; 

lemmas deciduous, ovate, 1.7-2 mm. long, acute, rather weakly 
but distinctly 3-nerved; palea persistent at first, 1.2-1.5 mm. 
long; anthers less than 1 mm. long; caryopsis oblong, less than 
1 mm. long——Aug.—Noy. Honshu (w. distr.) ; rare. 

O-nr-sHisa ZOKU 

Annuals; leaf-blades linear, inflorescence digitate, with few branches, somewhat laterally flattened; spikelets densely arranged 
in 2 rows on one side of the branches, nearly sessile, 3- to many-flowered, jointed below the florets; florets bisexual; glumes 2, 
shorter than the lemmas, keeled; lemmas narrowly oval to ovate, keeled, rather obtuse, with 3 closely parallel nerves, glabrous, 
awnless; rachilla glabrous; palea 2-keeled, slightly shorter than the lemma; caryopsis with a thin, loose pericarp, or with a naked 
seed early breaking away from the pericarp, dark brown, with fine oblique cross lines ——Few species, in warm-temperate and 

tropical regions. 

1. Eleusine indica (L.) Gaertn. Cynosurus indicus L.; 
E. japonica Steud.; E. indica var. oligostachya Honda— 
O-HI-sHIBA. Annual; culms tufted, 30-80 cm. long, smooth; 

leaf-blades green, slightly folded or flat, 15-40 cm. long, 3-7 
mm. wide, usually sparingly long-hairy near base; ligules less 
than 1 mm. long, hyaline, denticulate; branches of digitate 
inflorescence 2-6, very rarely solitary, ascending, 7-15 cm. 
long, 3-4 mm. wide, the rachis about 1 mm. wide, glabrous 
except the axils; spikelets laterally flattened, pale green, ovate, 
4-5 mm. long, 4- to 5-flowered, slightly lustrous; glumes lan- 
ceolate, obtuse, with a scabrous, rather acute keel on back, the 

first 15-2 mm. long, the second slightly longer with 1 or 2 

57. KENGIA Packer 

pairs of short lateral nerves; lemmas broadly lanceolate, 3-3.5 
mm. long, acutely keeled on back; anthers elliptic, about 0.7 
mm. long; caryopsis ovoid, 1.5 mm. long, with 3 obtuse angles, 
enclosed in a loose paricarp—Aug.—Oct. Waste grounds 
and cultivated fields; Honshu, Shikoku, Kyushu; one of the 
most common weeds in Japan——Widespread in warm tem- 
perate and tropical regions. 

Eleusine coracana (L.) Gaertn. Cynosurus coracanus L.; 
E. indica var. coracana (L.) Fiori——Sutxoxu-81z. _ A stout 
grass with branches about 1 cm. wide, brownish when mature, 

and with larger seeds ——Rarely cultivated on sterile soils. 

CHOsEN-GARIYASU ZOKU 

Somewhat tufted perennials with many-noded culms and short, flat to involute leaf-blades; inflorescence often cleistogamous 
within the sheaths; panicles rather few-flowered, with few, ascending to spreading, simple branches; spikelets short-pedicelled, 
slightly flattened laterally, 2- to 10-flowered, articulate below the florets; florets bisexual; glumes shorter than the lemma, mem- 

branous, 1- to 5-nerved; lemmas lanceolate, thinly chartaceous, 3-nerved, slightly keeled, pilose toward the margin, nearly entire 
or with 2 minute teeth at apex, awnless or with a short straight apical awn; callus obtuse, short-hairy; rachilla scabrous; palea 
as long as the lemma, 2-keeled; caryopsis lanceolate, glabrous, nearly terete——Few species, in temperate regions of Asia and e. 
Europe. 

1. Kengia hackelii (Honda) Packer. Cleistogenes 
hackelii (Honda) Honda; C. serotina var. aristata (Hack.) Y. 
L. Keng; Diplachne serotina var. chinensis Maxim., pro parte; 
D. serotina var. aristata Hack.; D. hackelii Hondo——Cnosen- 

GARIYASU. Erect perennial with short rigid rhizomes and 
small, ovoid, rather flattened, rigid innovation-buds covered at 
base with few, yellowish, lustrous scales; culms 40-100 cm. 

long, smooth, sometimes with a cleistogamous inflorescence 
within the upper sheath; leaf-blades flat or with loosely in- 
volute margins, somewhat spreading, linear, 4-10 cm. long, 
3-6(-10) mm. wide, gradually acute, sometimes with a few 
long hairs on both sides; sheaths short, sparsely long-hairy near 

the mouth and on upper margin; ligules very short, minutely 
ciliate; panicles 4-8 cm. long, more or less one-sided, with 2 

or 3 nearly simple, ascending branches; pedicels short, ap- 
pressed to the branches; spikelets narrowly lanceolate, 2- to 
4- sometimes 1-flowered, lead-green with reddish purple mark- 
ings; glumes unequal, membranous, I-nerved, the first nar- 

rowly ovate, obtuse, about 1 mm. long, the second broadly 
lanceolate, acute, 1.5-2 mm. long; lemmas lanceolate, 4-5 
mm. long, with a slender awn 2-4 mm. long in cleistogamous 
florets, the awn longer than the lemma; anthers 1.5-2 mm. 
long in chasmogamic florets—Aug.—Oct. Honshu, Shi- 
koku, Kyushu. Korea and China, Ussuri, and Mongolia. 
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58. DIPLACHNE Beauv. Hamacaya Zoxu 

Culms sometimes branched; leaf-blades linear, with involute margins; inflorescence a panicle or compound spike; spikelets 
short-pedicelled, somewhat laterally flattened, narrowly oblong, 3- to 8-flowered, rather densely arranged in 2 rows on the 
branches, articulate below the florets; glumes membranous, slightly folded, unequal, I-nerved, shorter than the lemmas; lemmas 

oblong, keeled, chartaceous, 3-nerved, 2- to 4-toothed at apex, the midrib often shortly excurrent at apex; callus short; rachilla 
glabrous; palea as long as the lemma, 2-keeled; stamens 3; ovary glabrous; caryopsis free within the lemma and palea-—— 
Cosmopolitan, with many species in warmer and tropical regions. 

1. Diplachne fusca (L.) Beauv. Festuca fusca L.; 
Bromus polystachyus Forsk.; Leptochloa fusca (L.) Kunth; D. 
fascicularis sensu auct. Japon., non Beauv.; Leptochloa fascicu- 
laris sensu auct. Japon., non A. Gray; D. polystachya (Forsk.) 
Backer——Hamacaya, MiTsuBAGAYA, TAKAO-BARENGAYA. An- 

nual; culms erect or decumbent, branched at base, 30-60 cm. 
long; leaf-blades rather flat, 20-30 cm. long, 2-5 mm. wide, 
glaucous-green; ligules hyaline, 3-4 mm. long, denticulate, 

smooth, glabrous; panicles 15-25 cm. long, narrowly ovate, 
rather dense, pale green, sometimes lead-gray, rarely dull red, 
the branches 5-10 cm. long, numerous, nearly simple; pedicels 

59. LEPTOCHLOA Beauv. 

short, appressed to the branch; spikelets lanceolate, 7-10 mm. 

long, densely 8- to 14-flowered; glumes unequal, broadly lan- 
ceolate, acuminate, the lower about 2 mm., the upper 3-3.5 
mm. long; lemmas narrowly oblong, minutely appressed- 
puberulent on the margin below the middle, the midrib ex- 
current into an awn I-2 mm. long; anthers elliptic, about 0.3 
mm. long; caryopsis lanceolate, biconvex, about 2 mm. long. 
—Near seashores; Honshu (Ise, Totomi, and Kazusa Prov.), 
Kyushu (Chikuzen Prov.) ; rare-——Formosa, China, Malaysia, 
India, Australia, and Africa. 

AzEGAYA ZOKU 

Annuals or perennials; leaf-blades linear; panicles with an elongate axis and nearly simple branches; spikelets sessile or short- 
pedicelled, crowded in 2 rows on side of the rachis, 2- to 7-flowered, rather flat, articulate below the florets; florets bisexual; 
glumes 2, membranous, 1-nerved; lemmas small, membranous, obtuse or nearly so, folded, usually awnless, 3-nerved, appressed- 
puberulent; callus minute; rachilla glabrous; palea 2-keeled; caryopsis smooth, glabrous, ovate, obsoletely rugose——Widespread 
in temperate and warmer regions. 

1A. Leaf-sheaths glabrous; spikelets 5- to 7-flowered, 2.5—3 mm. long; lemmas 1-1.2 mm. long. ................-...-+ 1. L. chinensis 

1B. Leaf-sheaths sparsely papillose-pilose with long hairs; spikelets 2- or 3-flowered, about 1.5 mm. long; lemmas 0.6-0.8 mm. long. 

1. Leptochloa chinensis (L.) Nees. Poa chinensis L.; 
L. eragrostoides Steud.; L. tenerrima sensu auct. Japon., non 
Roem. & Schult——Azrcaya. Annual; culms ascending 
from branching base, 30-70 cm. long; leaf-blades membranous, 
green and slightly glaucous, 7-15 cm. long, 3-8 mm. wide, 
rather flat; ligules about 1 mm. long; panicles at length ex- 
serted, narrowly ovate, 15-40 cm. long, the branches rather 

numerous and simple, irregular on the main-axis, spreading, 
4-10 cm. long, filiform, compressed-triangular, scabrous, spike- 
let-bearing from near base; spikelets short-pedicelled, appressed 
or erect, pale green and slightly reddish; glumes broadly lan- 
ceolate, acute, the first l-nerved, 0.7-1 mm. long, the second 
3-nerved, 1.2-1.5 mm. long; lemmas membranous, 1-1.2 mm. 
long, obtuse to rather rounded at apex, with sparse, short, ap- 
pressed hairs; anthers minute, 0.15-0.2 mm. long; caryopsis 
ellipsoidal, 0.8 mm. long, dorsiventrally slightly compressed, 
with obsolete, linear-lanceolate areolae caused by minute 

60. TRIPOGON Roth 

2. L. panicea 

longitudinal striations and short transverse lines connecting 
them.—Aug.-Oct. Honshu, Shikoku, Kyushu; rather com- 
mon.— China, Formosa, Malaysia, India, and Australia. 

2. Leptochloa panicea (Retz.) Ohwi. Poa panicea 
Retz.; L. filiformis sensu auct. Japon., non Beauv.—ITo-AzE- 
caya. More slender than the preceding; culms 50-100 cm. 
long from ascending base; leaf-blades 10-20 cm. long, 3-6 mm. 
wide, flat, thin, with spreading, long, whitish hairs callose at 

base; sheaths sparingly long-pilose; ligules hyaline, truncate, 
0.5-1 mm. long; panicles at length exserted, 20-30 cm. long, 
the branches spreading, slender, 5-10 cm. long; spikelets about 
1.5 mm. long, rather flat; glumes unequal, l-nerved, mem- 

branous, broadly lanceolate, 0.7-1 mm. long; lemmas ovate, 

0.6-0.8 mm. long, white puberulent; anthers about 0.1 mm. 
long, elliptic; caryopsis ovoid, obsoletely rugulose, about 0.5 
mm. long—Kyushu; rather rare-——Ryukyus, China, For- 
mosa, and tropical Asia. 

TorikocusA ZOKU 

Densely tufted perennials; leaf-blades very narrow, often filiform with involute margins; culms slender, often delicate; in- 
florescence a simple terminal spike; spikelets somewhat flattened laterally, in 2 rows on one side of the axis, nearly sessile, 3- to 
10-flowered, jointed below the florets; glumes 2, unequal, I-nerved or the upper 3-nerved, narrow, rather membranous; lemmas 
3-nerved, thinly chartaceous, narrow, truncate, keeled, the midrib excurrent into a straight or geniculate awn, the lateral nerves 

ending in a short tooth or mucro; callus obtuse, short-hairy; rachilla glabrous; palea as long as the lemma, 2-keeled; stamens 3; 
caryopsis glabrous——With more than a dozen species in warm regions. 

1A. Glumes I-nerved; lemma with a geniculate awn extending from the midrib; anthers 1-1.5 mm. long. .............. 1. T. japonicus 
1B. Glumes unequal, the first 1-nerved, the second 3-nerved; lemma with a short straight awn extending from the midrib; anthers 0.7-1 

anny Veo oe eas 8i Saks vetnk stl se ovoh a eka sal Se Fase rake fa atadae tats Jes neltarapteletaheneiia ae aneeevsuotcradaheratc te aaa eesarate 2. T. chinensis var. coreensis 
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1. Tripogon japonicus (Honda) Ohwi. T. longeari- 
status Honda var. japonicus Honda——Fuxuropacaya, _ Rhi- 
zomes short; culms 15-25 cm. long, densely tufted, slender, 
smooth, with old sheaths bearing intravaginal innovations 
from the base; leaf-blades narrowly linear or subulate, in- 
volute or with involute margins, the radical to 20 cm. long, 
with long white hairs near base on upper side; ligules very 
short; spikes at length exserted, erect, 10-15 cm. long, nar- 
row; spikelets in 2 rows on the axis, secund, sessile, ap- 
pressed, linear-oblong, 6- to 8-flowered, 5-7 mm. long, pale 
lead-green, lustrous; glumes lanceolate, 1-nerved, the first acute 
to mucronate at apex, nearly 3 mm. long, the second gradually 
narrowed to tip, ending in a short awn about 1 mm. long; 
lemmas narrowly oblong, 2.5-3 mm. Jong, obtuse with 2 
hyaline teeth at apex; awn 4-5 mm. long, geniculate; anthers 
1-1.5 mm. long—Honshu (Hitachi and Shimotsuke Prov.) ; 
very rare. 

2. Tripogon chinensis Hack. var. coreénsis Hack. T. 
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strict perennial; culms 20-30 cm. long, with few nodes at 
base, striate, very slender but rather stiff, glabrous, simple; 
leaf-blades filiform, 3-5 cm. long, 0.5-0.7 mm. wide, scarcely 
thicker than the culms, erect, tightly convolute to loosely in- 
volute, smooth outside, long-pilose around the mouth inside 
and often sparsely so or glabrous on margin; ligules very short, 
hyaline, 0.5 mm. long; spikes solitary on the top of the culms, 
7-10 cm. long, about 2 mm. across; rachis slender, smooth; 

spikelets sessile, nearly cylindric, 3- or 4-flowered, 4-6 mm. 
long, 1.2 mm. wide, lead-green; glumes linear-lanceolate, acu- 

minate, scarious, scaberulous above; lemmas narrowly oblong, 

about 3 mm. long, smooth or obsoletely punctate, shallowly 
bifid, with 2 hyaline, semirounded erose tips, the lateral nerve 
excurrent as a minute mucro, the midnerve excurrent as an 
erect scaberulous delicate awn 1-2 mm. long; callus with hairs 
about 1/6-1/5 as long as the lemma; rachillajoints slender, 
glabrous, about half as long as the lemma Oct. Kyushu 
(Hirado Isl. in Hizen); very rare—Korea. 

coreénsis (Hack.) Ohwi——Nezumicaya. Densely tufted, 

Gy6crsHiza Zoku 61. CYNODON L. C. Rich. 

Firm, low perennials with long stolons, short leaves, and digitate inflorescence; spikelets nearly sessile, in 2 rows on one side of 
flattened simple branches of the inflorescence, strongly laterally flattened, 1-flowered, awnless, articulate below the floret; glumes 
2, I-nerved, folded, acute, shorter than the lemma, unequal or barely so, membranous; lemmas ovate, strongly folded, flattened, 

3-nerved, chartaceous, smooth, pubescent on the keel; rachilla prolonged behind the floret as a bristle, glabrous; palea 2-keeled, 

lanceolate, as long as the lemma; stamens 3; ovary glabrous——Few species, widely distributed, chiefly in Africa and 

Australia. 

ascending, about 2 mm. long, slightly shorter than the lemma; 
lemmas ovate, folded, obtuse or mucronate, 2.5-3 mm. long, 

the keel slightly curved, appressed-pubescent; anthers 1-1.5 
mm. long——June-Aug. Sunny places; Hokkaido, Honshu, 
Kyushu, Shikoku; common.——wWidespread in all temperate 
and tropical regions. 

Var. nipponica Ohwi. O-cydcr-sHBa. A robust phase 
with spikes 5-10 cm. long; spikelets 3-3.5 mm. long——Hon- 
shu and westward; connected by intermediates with the typi- 
cal phase. 

1. Cynodon dactylon (L.) Pers. Panicum dactylon L.; 
Capriola dactylon (L.) O. Kuntze——Gy6cr-sHiBa. Culms 
rather firm, 15-40 cm. long, from axils of long creeping, leafy 
stolons; leaf-blades pale green, rather flat or with involute 
margins, 5-8 cm. long, 1.54 mm. wide, short-linear, sparsely 
long-pilose especially near the very short ligule; inflorescence 
digitate; spikes 3-7, ascending to spreading, 2.5-5 cm. long, 
sessile; spikelets 2-3 mm. long, rather dense, appressed to the 
axis, pale green, sometimes with a pale reddish hue; glumes 
unequal, lanceolate, I-nerved, acute, the first incurved and 
appressed to the lemma, about 1.5 mm. long, the second 

62. CHLORIS Sw. 

Annuals or perennials; leaf-blades flat, sometimes folded; inflorescence digitate, the branches 2-8; spikelets sessile, rather 
flattened, with 1 fertile floret and 1 to few sterile ones above, articulate below the fertile floret; glumes 2, narrow, acute, mem- 

branous, folded, keeled; lemmas chartaceous, usually 3-nerved, broadly ovate, folded, pubescent on the keel and marginal 
nerves, 2-toothed at apex, awned from between the teeth; sterile lemmas usually truncate at apex, often awned; callus short- 
hairy; rachilla glabrous; palea slightly shorter than the lemma, 2-keeled; stamens 3; caryopsis glabrous, smooth, the hilum 
minute-——About 40 species, chiefly in the Tropics. 

O-HIGE-sHIBA ZOKU 

purple; glumes narrowly lanceolate, the first 1.5 mm. long, the 
second awn-pointed, 3-4 mm. long; lemma obtuse, 3.5-4 mm. 

1. Chloris virgata Sw.  C. caudata Trin——O-nicE- 
SHIBA, Rather stout, firm annual; culms 30-50 cm. long; 
leaf-blades 10-25 cm. long, 4-7 mm. wide, flat; ligules nearly 
obsolete; uppermost sheath slightly inflated, elongate, the blade 
short; branches of inflorescence about 10, sparsely pilose, erect 
or ascending, 3-7 cm. long, sessile; spikelets numerous on one 
side of the branches, dense, pale green and sometimes dull 

63. COELACHNE R. Br. 

long, whitish hairy on upper margins, the keel obtuse, pubes- 
cent, bowed out about the middle; the awn delicate, erect, 10-15 

mm. long; anthers 0.3 mm. long; sterile floret single, clavate, 

1.5-2 mm. long, long-awned. Naturalized (?); Kyushu; 
very rare-——China, Korea, centr. Asia, Africa, and America. 

Hrnazasa Zoku 

Delicate grasses with flat, lanceolate, short leaf-blades, and open to narrow, small panicles; spikelets pedicelled, or 1- or 2- 
flowered, the lower bisexual, the upper, when present, pistillate; glumes 2, hyaline, with 1-3 obscure nerves, not keeled; lemmas 



176 GRAMINEAE 

longer than the glumes, scarcely keeled, hyaline, glabrous, awnless, nearly nerveless; callus and rachilla glabrous; palea as long 
as the lemma, with 2 faint keels; loosely involute; stamens 2 or 3; caryopsis lustrous, slightly dorsiventrally flattened, glabrous, 
the hilum minute——Two or three species, in e. and s. Asia, Australia, and Africa. 

1. Coelachne japonica Hack. C. pulchella sensu auct. 
Japon., non R. Br.—Htnazasa. Annual; culms 5-20 cm. 

long, smooth, from a decumbent or ascending base, branching 
below, with puberulent nodes; inflorescence scarcely exserted 
from the sheaths of the upper nodes; leaf-blades flat, soft-her- 
baceous, spreading, lanceolate, 1-3 cm. long, 2-6 mm. wide, 

short-acuminate, glabrous, nearly rounded at base, the nerves 

prominent on upper surface; sheaths short, sparsely short- 
pubescent near the apex; ligules wanting; panicles short-ex- 
serted, open, loose, ovate, 15-30 mm. long, 1-2 cm. wide, the 

64. SPOROBOLUS R. Br. 

branches few, spreading; spikelets 1 to 3 on the branches, usu- 
ally pale green, about 2.5 mm. long; glumes rather persistent, 
membranous, glabrous, not keeled, the first ovate, with a 
nearly rounded summit, about 0.7 mm. long, obsoletely 1- 
nerved, the second obsoletely 3-nerved, with few short bristles 

on upper part of the nerves; lemmas about 2.5 mm. long; 
stamens 2, the anthers about 0.25 mm. long, elliptic; caryopsis 
thick-lenticular, ovate, glabrous, lustrous, the hilum indistinct. 

——Aug.—Oct. Wet places; Honshu, Kyushu; rather rare. 

NEzuMI-No-0 Zoku 

Annuals or perennials; leaf-blades often involute, long-linear to short-linear; panicles sometimes effuse, usually contracted; 

spikelets 1-flowered, nearly terete, bisexual; glumes thinly chartaceous to membranous, |-nerved, sometimes faintly so, lustrous, 

the first usually somewhat shorter than the floret; lemmas usually glabrous, loosely involute, awnless, 1-nerved; rachilla not 
produced; palea with 2 faint keels; stamens 2 or 3; caryopsis with the pericarp early deciduous, exposing the seed, falling free 
at maturity——Many species in warm-temperate and tropical regions. 

1A. Low annual 5-20 cm. high; leaves chiefly cauline; leaf-blades narrowly lanceolate, long-ciliate, the cilia callose at base; spikelets brown. 

1. S. japonicus 
1B. Tall perennial 20-80 cm. high; leaves chiefly basal; leaf-blades linear, elongate, glabrous or sparsely hairy above; spikelets lead-sfay to 

purple-tinged. 
2A. Plant tufted, without creeping rhizomes; panicles 15-40 cm. long; first glume about 1%, the second 4 to 3% as long as the lemma. 

2. S. elongatus 
2B. Plant with extensive creeping rhizomes; panicles 4-8 cm. long; glumes and lemmas about equal in length. ........ 3. S. virginicus 

1. Sporobolus japonicus (Steud.) Maxim. Agrostis lose; spikelets 2-2.5 mm. long, at first lanceolate, obovate when 
japonica Steud.; S. ciliatus sensu auct. Japon., non Presl; S. 
ciliatus var. japonicus (Steud.) Hack.; S. pilzferus sensu auct. 
Japon., non Kunth——Hice-suiza. Small erect tufted an- 
nual; culms 5-30 cm. long, simple or branching at base, genic- 
ulate and ascending at base, glabrous; leaf-blades flat or with 
loosely involute margins, narrowly lanceolate, 4-10 cm. long, 
2-5 mm. wide, spreading, papillose-pilose toward the base, 
long-ciliate, the cilia callose at base; ligules a series of dense, 
short hairs; panicles erect, linear, 3-7 cm. long, about 5 mm. 
wide, the branches erect, short, glabrous, rather thick; spike- 

lets 2-2.2 mm. long, at first broadly lanceolate, becoming 
ovoid in maturity, lustrous, deep-brown; first glume about 1.5 
mm. long, acute, involute, the second slightly shorter than the 
floret, narrowly ovate; lemma ovate to narrowly so, obtuse; 
stamens 3, the anthers elliptic, about 0.3 mm. long; caryopsis 
ovoid, 2/3-3/4 as long as the lemma—Aug.—-Oct. Wet 
places; Honshu, Shikoku, Kyushu; rather common.—China. 

2. Sporobolus elongatus R. Br. S. indicus sensu auct. 
Japon., non R. Br.; Cinna japonica Steud.; Agrostis fertilis 
Steud.—NeEzuMLNo-0. Tufted perennial; culms erect, 30- 
80 cm. long, firm, glabrous; leaves chiefly radical, the blades 
firm, linear, 20-60 cm. long, 1.5-5 mm. wide, loosely involute 
or with involute margins, gradually acuminate, glabrous or 
with short hairs above; sheaths white-hairy near the summit; 
ligule a ring of short hairs; panicles narrow and rather spike- 
like, rarely slightly interrupted, erect, 15-40 cm. long, 5-10 
mm. wide, the branches numerous, appressed, densely spicu- 

65. MUHLENBERGIA Schreb. 

mature, lustrous, pale lead-green; glumes unequal, the first 
ovate, obtuse, 1/4-1/3 as long as the spikelet, the second 
broadly lanceolate, rather obtuse, 1-1.5 mm. long, 1/2=2/3 as 
long as the spikelet; lemma narrowly ovate, 2-2.2 mm. long, 
the nerve faint, smooth, obtuse; stamens 3; anthers 0.5-0.7 mm. 
long, pale yellow. Sept—Noyv. Waste grounds, riverbanks, 
and sunny places in lowlands; Honshu, Shikoku, Kyushu; 
very common.—Warmer parts of Asia and Australia. 

Var. purpureosuffusus Ohwi.  S. indicus var. purpureo- 
suffusus (Ohwi) T. Koyama——Mourasaki-NEZzuUMLNo-0. 
Plant larger with an elongate inflorescence and pale reddish 
purple spikelet——Grows with the typical phase. 

83. Sporobolus virginicus (L.) Kunth. Agrostis virgi- 
nica L.; Vilfa virginica (L.) Beauv.—Sonare-sHIBa. 
Rather firm, glabrous perennial with much-branched creeping 
rhizomes; culms 10-40 cm. long, erect from ascending base, 
many-noded; leaf-sheaths short, usually 3-5 cm. long, over- 

lapping, slightly pilose on the mouth, blades loosely involute, 
nearly smooth, 3-5 cm. long, 1-3 mm. wide or somewhat more 
than 10 cm. long in the innovation shoots, gradually narrowed 
to a fine point, ligule a hairy rim; panicle linear, spikelike, 
erect, pale, 4-8 cm. long, spikelets broadly lanceolate, about 
2.5 mm. long, barely acute, glumes lanceolate, the first a little 
shorter than the second, lemma acute, palea as long as the 

lemma.—Oct. On seashores; Kyushu (Mageshima near 
Tanegashima) ; rare-——Pantropic. 

NEZzUMIGAYA ZOKU 

Annuals or perennials; culms usually slender; leaf-blades linear, usually flat; panicles narrow or sometimes open; spikelets 
1-flowered, bisexual, somewhat laterally flattened, articulate below the floret; glumes 2, rather equal, membranous, shorter than 
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the lemma; lemma broadly lanceolate or narrowly ovate, slightly keeled, 3-nerved, chartaceous or rather membranous, pube- 
scent toward the margins below, with a straight awn between 2 minute teeth at apex; callus short, usually short-hairy; rachilla 
not produced; palea as long as the lemma, 2-keeled; caryopsis narrow, terete, smooth, glabrous———Many species, chiefly in 
America, but a few in e. Asia, India, and Malaysia. 

1A. Culms creeping and branching at base, without elongate rhizomes; glumes 14-3 as long as the lemma; anthers 0.7—1 mm. long. 
1. M. japonica 

1B. Culms erect from base, with elongate rhizomes covered with smooth, lustrous, whitish, bladeless scales. 

2A. Glumes ovate, obtuse or nearly so, often denticulate at summit, %—% as long as the lemma; anthers 0.7-1 mm. long; culms 

50-120 cm. long; awns 8-10 mm. long. ................ RUD DEUR OOH Ge CUM OTCOOSET s ROOE Sones seer hen oe 2. M. longistolon 
2B. Glumes lanceolate, acuminate or very acute, entire, 3/5—4/5 as long as the lemma. 

3A. Spikelets 2.5-3 mm. long; glumes 3/5—2/3 as long as the lemma; culms much-branched in upper part; scales on rhizomes rather 
soft, appressed, scarcely inflated on back; anthers 0.5-0.7 mm. long. ..........-.0ceeeeeee eect eee e een eneees 3. M. ramosa 

3B. Spikelets 3-4 mm. long; glumes 2/3-4/5 as long as the lemma; culms not or scarcely branched in upper part; scales on rhizomes 
coriaceous, inflated on back; anthers 0.8-2 mm. long. 

4A. Spikelets 3-3.5 mm. long; anthers about 1 mm. long; leaf-blades 3-7 mm. wide; rhizomes, including the scales, 3-4 mm. 

across; panicle-branches ascending. .............+++ BRD OS OEE OG 70 BOS LO ATER CIOS MICRO to AAC rer 4. M. curviaristata 

4B. Spikelets 4—-4.5 mm. long; anthers 1.5-2 mm. long; leaf-blades 2-4 mm wide; rhizomes about 2 mm. in diameter; panicle- 

branches appressed to the axis. 2... 5.....-:0scsnce- 

1. Muhlenbergia japonica Steud. Nezumicaya.  Slen- 
der, loosely tufted perennial; culms 15-40 cm. long, ascending 
to erect from creeping, branching base; leaf-blades soft, thin, 
glaucous-green, 5-15 cm. long, 2-4 mm. wide, gradually nar- 
rowed to the apex; sheaths rather flat; ligules very short, 
ciliolate; panicles somewhat exserted, nodding or erect, 8-15 
cm. Jong, lanceolate, rather dense, pale lead-green, with a 
purplish glaucous hue, the branches single, slender, scabrous; 
spikelets 2.5-3 mm. long; glumes broadly lanceolate, 1.5-2 
mm. long, acute, white with a green keel; lemmas rather acute, 

with a delicate erect awn 4-8 mm. long; stamens 3——Aug.— 
Oct. Woods in lowlands and low mountains; Hokkaido, 

Honshu, Shikoku, Kyushu; common.——Ussuri, China, and 

Korea. 
2. Muhlenbergia longistolon Ohwi. M. Auegelii sensu 

auct. Japon., non Trin———O-nEzuMicayYA. Rhizomes to 15 

cm. long, 3-4 mm. in diameter, with white, coriaceous, lus- 

trous scales; culms erect, 50-120 cm. long, slightly flattened, 
sparingly branched; leaf-blades 10-20 cm. long, 3-8 mm. wide, 
flat; panicles slightly nodding, 10-30 cm. long, pale green with 
a purple hue, the branches ascending, scabrous; spikelets lan- 
ceolate, about 3 mm. long; glumes membranous, white, ob- 
tuse, obscurely dentate, faintly nerved, the first 0.5-0.7 mm., 
the second 0.7-1 mm. long; lemma pale lead-green, the awn 
straight, delicate, 8-10 mm. long; caryopsis lanceolate, 1.5-2 
mm. long, free within the lemma and palea, not adherent —— 

Aug.-Sept. Woods in mountains; Hokkaido, Honshu, Shi- 
koku, Kyushu; rather common.—Korea, China, and Amur. 

3. Muhlenbergia ramosa (Hack.) Makino. M. japonica 
var. ramosa Hack.; M. incumbens Honda KK IDACHI-NO- 

NEZUMIGAYA. Rhizomes to 10 cm. long, with rather char- 
taceous, appressed, not inflated scales; culms erect or declinate 
above, 40-100 cm. long, freely branching above; leaf-blades 8- 
15 cm. long, 2-5 mm. wide; panicles 10-15 cm. long, narrow, 
rather densely spiculose, the branches single or geminate, 

ay opaedee feces cis Syex spnael teerare ope’ sydvabainy ak eh afersveraqenetensy itr aleve 5. M. hakonensis 

nearly erect; spikelets 2.5-3 mm. long; glumes broadly lanceo- 
late, 1.5-2 mm. long, I-nerved, acute; awn of the lemma 5-8 

mm. long; anthers 0.5-0.7 mm. long; caryopsis narrowly ob- 
long, 1-15 mm. long, the hilum punctate——Aug.—Oct. 
Woods in low mountains; Honshu (centr. distr. and westw.), 
Kyushu. 

4. Muhlenbergia curviaristata (Ohwi) Ohwi. M. 
ramosa var. curviaristata Ohwi—KosHino-NEZUMIGAYA. 
Rhizomes about 10 cm. long, 3-4 mm. in diameter, covered 
with coriaceous, white, ovate, slightly keeled, inflated scales 
about 5-10 mm. long; culms erect, 60-100 cm. long, simple 
or sparingly branched near the middle; leaf-blades 10-15 cm. 
long, 3-7 mm. wide; panicles 15-35 cm. long, the branches 2- 
to 4-nate, ascending; spikelets lanceolate, 3-3.5 mm. long; 
glumes 2/3-4/5 as long as the spikelets, very acute; lemma 
acuminate, the awn 3-4 mm. long, slightly curved at tip; 
anthers 0.8-1.2 mm. long——Aug.—Oct. Woods in moun- 
tains; Honshu (Japan Sea side of centr. distr.) ; rather rare. 

Var. nipponica Ohwi. MryaMA-NEZUMIGAYA. Phase 
with erect awns 5-10 mm. long—Hokkaido, Honshu (Ta- 
jima Prov. and eastw.).——s. Kuriles. 

5. Muhlenbergia hakonensis (Hack.) Makino. M. 
japonica var. hakonensis Hack—Tacut-nezumicaya. Rhi- 
zomes to 10 cm. long, about 2 mm. in diameter, covered with 
rather coriaceous, many-nerved, inflated, white scales; culms 

erect, slender, 40-80 cm. long; nearly simple; leaf-blades 10-20 
cm. long, 2-4 mm. wide; panicles linear, erect, 10-15 cm. long, 

5-10 mm. wide; the branches single or geminate, appressed; 
spikelets rather few, narrowly lanceolate, 44.5 mm. long; 
glumes narrowly lanceolate, 3-3.5 mm. long, acuminate; awn 
of the lemma 6-10 mm. long, slender, erect; anthers 1.5-2 

mm., rarely 1.3 mm. long; caryopsis narrowly lanceolate, about 
2 mm. long——Aug.-Sept. Woods in mountains; Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu; rather rare —— 
Korea (Quelpaert Isl.). 

66. LEPTURUS R. Br. Harsnisa Zoku 

Rather small, firm annuals or perennials; leaf-blades linear, flat or involute, ligules short; inflorescence a simple terminal 
cylindrical spike; spikelets sessile, solitary, alternate, embedded in the hollows on opposite sides of the jointed spike, the axis 
disarticulate at the joints at maturity; lower glume suppressed except in the terminal spikelet, upper glume well-developed, 

longer than the florets, narrow, acute to acuminate or awned, rigid, with 5-9 nerves; florets 1 or 2, the upper fertile or fre- 
quently reduced; lemmas membranous or hyaline, finely 3-nerved. Few species in the tropical and warm regions of the 
Old World. 



178 

1. Lepturus repens (G. Forst.) R. Br. Roztboellia re- 
pens G. Forst.; Monerma repens (G. Forst.) Beauv ——Hat- 
sHipa. | Firm perennial with extensively creeping stolons; 
culms 15-30 cm. long or sometimes more, erect or ascending, 
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linear, 5-15 cm. long, gradually narrowed to a fine point, usu- 
ally loosely involute, glabrous, pale green; spikelets 7-15 mm. 
long, the upper glume linear-lanceolate, gradually narrowed 
to tip, rigid——Oct. Seashores, Kyushu (Tanegashima) ; 
rare. Africa, India to Malaysia, North Australia, Polynesia, 

and Japan. 
branched below; leaf-sheaths 2-5 cm. long, usually overlap- 
ping, the ligule truncate, short, ciliolate, the blades fragile, 

Su1Ba Zoku 67. ZOYSIA Willd. 

Perennials with long rhizomes and stolons; leaf-blades short, linear to subulate; inflorescence a spikelike raceme, branchlets 
short; spikelets 1-flowered, bisexual, laterally compressed, articulate above the pedicel, glabrous; first glume usually wanting, 
rarely developed as a small hyaline membrane, the second coriaceous, strongly flattened, lustrous, oblong, awnless; lemma small, 
membranous, included within the second glume, faintly 3-nerved, smooth, glabrous; palea usually obsolete; caryopsis smooth, 
glabrous; styles slender, sometimes colored, protruding above the glumes and lemma—Few species, in e. Asia, Australia, and 

Africa. 

1A. Plants stoloniferous; spikelets 2.5—3.5 mm. long, 0.8-1.5 mm. wide. 
2A. Spikelets ovate, 2—2.5 times as long as wide; leaf-blades 2-5 mm. wide. ...........--.-.--- esses essere eee eee 1. Z. japonica 
2B. Spikelets narrowly oblong, 3-4 times as long as wide; leaf-blades less than 1 mm. wide. ...........-...---.----- 2. Z. tenutfolia 

1B. Stolons absent; spikelets 4-8 mm. long, 1.2—2.2 mm. wide. 
3A. Spikelets 121.5 mm. wide, lanceolate. 2.5.5. -5. 00-2 c eee ee ee ee nee le oe ae eee nes = 3. Z. sinica 
3B. Spikelets 1.8-2.2 mm. wide, narrowly oblong. ...........0seceee eee e reece teen teeter et eee teens 4. Z. macrostachya 

1. Zoysia japonica Steud. Z. pungens sensu auct. Ja- 
pon., non Willd.; Z. pungens var. japonica (Steud.) Hack.; 
Osterdamia japonica (Steud.) Hitchc——Sursa.  Stolons 
elongate, with shoots at the nodes; culms 10-20 cm. long, 
erect, firm, leafy only near base; leaf-blades 5-10 cm. long, 2-5 
mm. wide, flat or with loosely involute margins, sparsely long- 
pilose while young; racemes long-exserted, 3-5 cm. long, linear- 
lanceolate; spikelets obliquely oblong-ovate, about 3 mm. long, 
1.2-1.5 mm. wide, lustrous; second glume coriaceous, smooth, 
glabrous, rather obtuse or with a mucro about 1 mm. long, 
faintly 5-nerved; lemma slightly shorter than the second 
glume, folded, lanceolate, chartaceous, rather obtuse, I-nerved; 
anthers about 1.5 mm. long——May-June. Sunny slopes in 
mountains and hills; Hokkaido, Honshu, Shikoku, Kyushu; 
common and frequently cultivated as a lawn grass——Korea 
and China. 

2. Zoysia tenuifolia Willd. Z. pungens var. tenuifolia 
(Willd.) Dur. & Schinz; Osterdamia tenutfolia (Willd.) O. 
Kuntze——Korarsuiza. Much slenderer than the preced- 
ing; culms 7-20 cm. long; leaf-blades filiform-subulate, invo- 
lute or strongly folded, 0.3-0.7 mm. wide, ascending to erect, 

long-hairy at the mouth; racemes 1-3 cm. long, 2-4 mm. wide, 
exserted, pale yellow; spikelets rather few; second glume 
broadly lanceolate, rather acute, coriaceous, 2.5-3.5 mm. long, 

about 0.7 mm. wide, faintly 5-nerved, rarely with a mucro at 
apex; lemma lanceolate, 2-2.5 mm. long, rather obtuse, 

1-nerved, keeled; anthers about 1 mm. long——Honshu, Shi- 
koku, Kyushu; possibly not indigenous; widely cultivated as 
a lawn grass in southern countries——Ryukyus, Formosa, 
China, and s. Asia. 

8. Zoysia sinica Hance var. sinica. Z. matrella var. 
macrantha Nakai; Z. sinica var. macrantha (Nakai) Ohwi; 
Osterdamia liukiuensis Honda; Z. liukiuensis (Honda) Honda 

—Ko-onrsuipa, O-ari-suipa. Spikelets slightly shorter 
than in var. nipponica, 4-5 mm. long—Sandy seashores; 
Kyushu (Tanegashima).—Ryukyus, Formosa, and China. 

Var. nipponica Ohwi. Z. simica sensu auct. Japon., non 
Hance——NaGAMI-NO-ONI-SHIBA, Rhizomatous; culms erect 
or ascending, rather slender, firm, 10-25 cm. long; leaf-blades 
ascending or nearly erect, flat or involute, 3-7 cm. long, 2-3 
mm. wide, long-hairy at the mouth; racemes slightly exserted, 
linear-lanceolate, 3-5 cm. long, 4-7 mm. wide, densely flow- 
ered; spikelets lanceolate, appressed, 5-7 mm. long, 1.2-1.5 
mm. wide; second glume coriaceous, lustrous; lemma 3-4 mm. 

long, lanceolate; anthers linear, 15-2 mm. long—Sand 

dunes near seashores; Honshu (Kanto Distr. and westw.), 
Shikoku, Kyushu; rather common.—Korea and Manchuria. 

4, Zoysia macrostachya Fr. & Sav. Osterdamia macro- 
stachya (Fr. & Sav.) Honda——Onrsuiwa. Rhizomes long- 
creeping; culms 10-20 cm. long; leaf-blades firm, short-linear 
or narrowly lanceolate, spreading, nearly flat to involute, 3-5 
cm. long, 2-4 mm. wide, long-hairy at the mouth; uppermost 
sheath slightly inflated above; racemes partly enclosed within 
the sheath, 3-4 cm. long, 6-8 mm. wide, densely flowered; 

spikelets rather appressed, narrowly oblong; second glume 
6-8 mm. long, 1.8-2.2 mm. wide, biconvex; lemma oblanceo- 

late, about 4 mm. long, rather acute, folded; stamens 3, the 

anthers 22.5 mm. long; caryopsis obovate-oblong, slightly 
less than 2 mm. long, somewhat laterally flattened, glabrous, 

the hilum linear—June-Aug. Sand dunes along seashores; 
Hokkaido (sw. distr.), Honshu, Shikoku, Kyushu; common. 
—Ryukyus. 

Zoysia hondana Ohwi. Z. sinica var. robusta Honda 
Suna-suipa. An alleged hybrid of Z. japonica and Z. macro- 

stachya. 

68. ARUNDINELLA Raddi Topa-sH1BA ZOKU 

Rather small to stout grasses; leaf-blades linear; panicles narrow to open; spikelets pedicelled, acute to acuminate, articulate 
above the pedicel, 2-flowered, commonly geminate on branchlets, the lower floret sterile; first glume short, awnless, the second 
acuminate or with a short, erect awn, rather large, few-nerved; sterile lemma awnless, rather thin, with a hyaline palea; fertile 
lemma membranous or chartaceous, smaller, entire or with 2 minute awnlike points, the awn terminal, slender, geniculate, 
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sometimes wanting; palea membranous to chartaceous; stamens 3; styles divided from base, the stigma feathery; caryopsis 
oblong, free but closely packed within the lemma and palea——About 50 species, in tropical and subtropical regions of Asia and 
America. 

1. Arundinella hirta (Thunb.) C. Tanaka var. hirta. 
Poa hirta Thunb.; Agrostis ciliata Thunb.; Arundinella ano- 

mala Steud.; Arundinella murayamae Honda; Arundinella 

oleagina Honda; Arundinella smaragdina Koidz.; Agrostis 
thunbergit Steud.; Panicum mandshuricum Maxim., incl. var. 
pekinense Maxim—Ke-topa-suipa. _— Tufted, rather stout, 
strongly pilose throughout, with firm creeping rhizomes; 
culms 30-120 cm. long, erect, sometimes scarcely pilose; leaf- 
blades linear, somewhat spreading, 15-40 cm. long, 5-15 mm. 
wide, flat or involute; ligules very short, long-ciliate; sheaths 
usually longer than the internodes, often pilose; panicles 8-30 
cm. long, dense to rather loose, the branches short to elongate, 
sometimes spikelike, usually hairy in the axils; spikelets usu- 
ally geminate, pedicelled, green and often dull purplish, some- 
times glaucescent, ovate to narrowly so, 3.5-4.5 mm. long; 
glumes acuminate, firmly membranous, the first slightly 
shorter than the spikelet, 3-nerved, sometimes with 1 or 2 

69. PSEUDORAPHIS Griff. 

pairs of accessory short nerves, the second longer, 5- to 
7-nerved; sterile lemma slightly shorter, but similar to the 
second glume, with a hyaline palea and stamens; fertile lemma 
2.5-3 mm. long, awnless or rarely with a short, straight awn 
from the entire apex and a tuft of hairs at base 1/4-1/3 as 
long as the lemma.—Aug.—Oct. Lowlands and mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; very common and 
variable-——Ussuri, Manchuria, and China. Varieties based on 

pubescence are as follows: 
Var. hondana Koidz. Onrtopa-sH1Ba. 

typical phase, the spikelets pilose. 
Var. ciliata Koidz. Usucs-ropa-suiea. Plant thinly pilose. 
Var. riparia (Honda) Ohwi. A. riparia Honda—Micrwa- 

Topa-sHiBA. | Culms usually geniculate at base; fertile lemma 
with the awn about 3 mm. long, slightly geniculate——Hon- 
shu (Doro-kyo in Kii) ; rare. 

Similar to the 

UxKrsuipa ZoKU 

Glabrous grasses of wet places or in water; leaf-blades flat, linear to lanceolate; panicles simple, with rather numerous sub- 
equal branches, the very slender main axis and the branches ending in a bristle; spikelets 1 to few, not or obsoletely jointed 
at base, nearly sessile; first glume minute, the second gradually narrowed to tip, flat, many-nerved; sterile lemma slightly shorter 
than the glumes, acute, with a palea and 3 stamens; fertile lemma still shorter, chartaceous or herbaceous with a pistil and 2 
sterile stamens.——Few species, in e. Asia, India, Malaysia, and Australia. 

1. Pseudoraphis ukishiba Ohwi. Chamaeraphis depau- 
perata sensu Hack., non Nees nec Balansa; C. spinescens var. 
depauperata sensu auct. Japon., non Hook. f. UKI-SHIBA, 
Rather soft, glabrous perennial; culms tufted, about 20 cm. 
long in terrestrial plants, greatly elongate in water, ascending 
at base, leafy; leaf-blades thin, flat, glaucous-green, linear, 3-5 
cm. long, 2-4 mm. wide, abruptly acuminate; ligules truncate, 
about 1 mm. long, ciliolate; panicles racemose, 3-6 cm. long, 
terminal, soon appearing lateral by the elongation of the lateral 
bud, often reflexed from the base, partly enclosed in the upper- 

70. PENNISETUM L. C. Rich. 

most sheath, the axis smooth, the branches numerous, simple, 
ascending, scabrous, about 2.5 cm. long with 1 spikelet slightly 
below the middle; spikelets nearly sessile, appressed to the 
branchlet, lanceolate, 4-5 mm. long, gradually acuminate; first 
glume nearly truncate, about 0.7 mm. long, the second longer, 

7-nerved, membranous, pale green, loosely flowered; sterile 
lemma slightly shorter than the glumes, glabrous; fertile 
lemma ovate, 1.2 mm. long, smooth——June—Aug. Ponds 
and wet places; Honshu, Shikoku, Kyushuu—-s. Korea and 
China (?). 

CHIKARA-SHIBA ZOKU 

Annuals or perennials; culms often branched; leaf-blades linear, flat or involute; spikelets 1-3, in involucrate fascicles on a 
thick axis, forming a feathery or bristly spike, deciduous together with the involucre, the involucre of separate or partly con- 
nate, simple or branched, sometimes pinnate bristles; first glume small, the second sometimes as long as the spikelet; sterile 
lemma usually staminate and paleate, membranous to chartaceous; fertile lemma chartaceous, bisexual, paleate; stamens 3; 
styles 2 or fused at base; caryopsis dorsally compressed, the hilum small——About 130 species, in warmer and tropical regions. 

1A. At least the inner involucral bristles pinnate at base; culms often branched, bearing few spikes. ........ 1. P. orientale var. triflorum 
1B. Involucral bristles scabrous, not pinnate; culms simple. 

2A. Leaf-sheaths slightly compressed; leaf-blades loosely involute to flat, 2-6 mm. wide, firmly herbaceous; pedicels of involucre 
spreading, 2-3 mm. long; second glume 3.5-4 mm. long, about half as long as the spikelet, 3- to 6-nerved. .. 2. P. alopecuroides 

2B. Leaf-sheaths terete; leaf-blades tightly convolute, terete, about 1 mm. in diameter, coriaceous; pedicels of involucre ascending, 

0.7—1 mm. long; second glume about 1.5 mm. long, 1%4—% as long as the spikelet, nerveless. ..........---++- 3. P. sordidum 

1. Pennisetum orientale L. C. Rich. var. triflorum 
(Nees) Stapf. P. triflorum Nees——Epa-UcHI-CHIKARA-SHIBA. 

unequal, 4-13 mm. long, the longest to 20 mm. long, the inner 
pinnate at base; spikelets about 5 mm. long; glumes mem- 

Tufted perennial, about 80-120 cm. high; culms glabrous, 
puberulent above, branching below; leaf-blades flat, slightly 
pilose, 40-60 cm. long, 9-15 mm. wide, acuminate; spikes 
cylindric, 15-25 cm. long, about 15 mm. wide, densely flow- 
ered, dull purpurascent, the involucre much-spreading, with 
3 or 4 spikelets; pedicels about 1 mm. long, villous; bristles 

branous, lanceolate, acuminate, the first 1/4 as long as the 
spikelet, nerveless, obtuse; sterile lemma as long as the fertile. 
—aAug-Nov. Naturalized; Honshu (near Tokyo); rare. 
—N. Africa, Asia Minor, and India. 

2. Pennisetum alopecuroides (L.) Spreng. Panicum 
alopecuroides L.; Cenchrus purpurascens Thunb.; Pennisetum 
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japonicum Trin.; Pennisetum purpurascens (Thunb.) Kuntze, 
non HBK.—CuixKara-sHizA. Tufted, stout perennial 30- 
80 cm. high; culms erect, densely white-pubescent in upper 
part; leaf-blades 30-60 cm. long, 5-8 mm. wide, gradually 
acuminate, glaucous and scabrous above, often loosely con- 
volute, long-hairy near the mouth; ligules very short, ciliolate; 
sheaths slightly keeled, smooth; spike terminal, solitary, cylin- 
dric, 10-15 cm. long, about 2 cm wide; involucres with 1 

spikelet, the pedicels 2-3 mm. long, the bristles 5-30 mm. long, 
unequal, scabrous; spikelets about 7 mm. long, lanceolate or 
broadly so, acute; glumes rather chartaceous, the first minute, 

the second about half as long as the spikelet, narrowly oblong, 
acute; sterile lemma as long as the fertile, both broadly lan- 
ceolate and acute———Aug—Nov. Grassy places and waste 
grounds in lowlands; Hokkaido (sw. distr.), Honshu, Shi- 
koku, Kyushu; very common. Korea, China, Formosa to 

Philippines. Our material consists of three phases based on the 
color of the involucral bristles:——Forma purpurascens 
(Thunb.) Ohwi. Cxrkara-sHIBA. Bristles dark purple; 
the commonest form.—Forma viridescens (Miq.) Ohwi. 

71. SETARIA Beauv. 
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Gymnothrix japonica var. viridescens Miq.—Ao-cHiKaRa- 
SHIBA. Bristles pale green——Forma erythrochaetum 
Ohwi. BENI-CHIKARA-SHIBA. Bristles red. 

3. Pennisetum sordidum Koidz. Swima-cH1KARA-SHIBA. 
Glabrous, densely tufted perennial; culms 40-60 cm. long, 
smooth, covered by the leaf-sheaths; leaf-blades often exceed- 
ing the culms in length, strongly convolute, 1-1.5 mm. wide, 
3-4 mm. wide when flat, scabrous above, gradually narrowed 
to a filiform tip, hairy at the mouth; sheaths terete; ligule a 
series of fine hairs; spikes 8-12 cm. long, dense, the axis sca- 
brous, bearing ascending involucres, each with 1 spikelet; 
bristles unequal, scabrous, whitish, 1-2 cm. long; pedicels 0.7-1 
mm. long, hairy; spikelets lanceolate, about 6 mm. long, acu- 
minate; first glume small, ovate, 1/5-1/4 as long as the spike- 
let, nerveless, the second 1/4-1/3 as long as the spikelet, 
about 1.5 mm. long; sterile lemma acuminate, 3- to 5-nerved; 
fertile lemma as long as the sterile one, awn-pointed ——Oct— 
Nov. Near seashores; Kyushu (s. distr.)——Bonins, Ryu- 
kyus, and Amami-Oshima. 

Enoxoro-cusa ZOKU 

Annuals or perennials, with flat or plicate leaf-blades and simple or branched culms; panicle open or contracted, often cylindric 
and spikelike, the branchlets ending in a bristle; spikelets ovate, obtuse, jointed at the base; glumes membranous, the first small, 
the second usually shorter than the floret; sterile lemma membranous, paleate or almost epaleate, sometimes staminate; fertile 
lemma coriaceous, ovate, usually rugulose, sometimes smooth; stamens 3; styles not connate——-About 100 species, widespread 
in warmer regions. 

1A. Panicles loose and open, with rather distant branches, the bristles sparse, the axis visible; leaf-blades 1.5-7 cm., rarely 5-17 mm. 
wide. 

2A. Leaf-blades plicate, 1.5—7 cm. wide; tufted perennials; florets finely rugose. 
3A. Leaf-blades 3-7 cm. wide; florets ovate, slightly rugulose. . coh ne Sake RRR ooh ee AU ES Bopodooooododccag | wb AAAHe 
3B. Leaf-blades 1.5—3 cm. wide; florets narrowly ovate, distinctly rugulose. ...........0..cees sees eee eeeeeeeeeees 2. S. plicata 

2B. Leaf-blades flat, not plicate, 5-15 mm. wide; perennials with much-elongated rhizomes; florets smooth. ........ 3. S. chondrachne 

1B. Panicles cylindric, spikelike, the branches and branchlets very dense, concealing the axis; leaf-blades flat or slightly folded, 3-30 mm. 
wide. 

4A. Palea of sterile floret lanceolate, nerveless, hyaline, much smaller than the fertile floret, or obsolete; leaf-sheaths ciliate. 

5A. Spikelets 2—2.7 mm. long; second glume nearly as long as the floret; floret not visible. ...................---0--- 4. S. viridis 
5B. Spikelets about 3 mm. long; second glume 24-3 as long as the floret; floret naked on back; leaf-blades usually pilose above. 

5. S. faberi 
4B. Palea of sterile floret nearly as large as the floret, ovate, hyaline, sometimes brown-tinged, often staminate, 2-keeled; leaf-sheaths 

not ciliate. 

6A. Spikelets about 3 mm. long, somewhat whitish; bristles golden-yellow; plants annual. .........................- 6. S. glauca 
6B. Spikelets 2—2.8 mm. long; bristles brown, brownish purple or rarely golden-yellow or whitish; plants annual. .. 7. S. pallidefusca 

1. Setaria palmifolia (Koenig) O. Stapf. Panicum palmt- 
folium Koenig; P. plicatum Willd., non Lam. SASA-KIBI. 
Large, tufted, strigose-hirsute perennial 80-200 cm. high; leaf- 
blades oblanceolate or lanceolate, plicate, 30-60 cm. long, 3-7 

cm. wide, scabrous, hirsute or nearly glabrous, sessile or gradu- 
ally narrowed to a petiolelike base; ligules very short, long 
bristly-hairy; sheaths and sheath-margins long bristly-hairy; 
panicles 20-40 cm. long, somewhat nodding at maturity; 
branches rather spikelike, nearly simple or short-branched, the 
branchlets partly ending in a short bristle; spikelets ovate, 
green, about 3 mm. long, abruptly acuminate; first glume 
2/5-1/2 as long as the spikelet, the second slightly shorter than 
the spikelet, 7-nerved, ovate; sterile lemma largest, 5-nerved, 

acuminate; floret nearly as long as the sterile lemma, trans- 
versely finely rugose, lustrous, mucronate——Aug.—Nov. Kyu- 
shu (s. distr.)——Tropical Asia, including the Ryukyus and 
Formosa. 

2. Setaria plicata (Lam.) T. Cooke. Panicum plicatum 
Lam.; P. excurrens Trin.; S. excurrens (Trin.) Miq.; P. pau- 
cisetum Steud.; S. excurrens var. pauciseta (Steud.) Ohwi—— 
Ko-sasa-KIBI. Nearly glabrescent tufted perennials; culms 
80-130 cm. long, glabrous; leaf-blades thin, narrowly lanceo- 
late, plicate, glabrous, 20-30 cm. long, 1-3 cm. wide, acumi- 
nate, the lower ones narrowed to a petiolelike base; sheaths 

hairy on mouth and margins; panicles 20-30 cm. long, loosely 
branched, scabrous, the branches slender, spikelike, ascending; 
spikelets green, sometimes slightly purplish, ovate-oblong or 
narrowly ovate, 3.3-3.5 mm. long, acute; first glume ovate- 
rounded, about 1/3 as long as the spikelet, the second 2/3-3/4 
as long, oblong, obtuse, 5- to rarely 7-nerved; sterile lemma nar- 
rowly ovate, 3.3-3.5 mm. long, rather acute, 5- rarely 7-nerved; 
fertile lemma as long as the sterile, lustrous, ovate-oblong, acute, 

distinctly rugulose——Sept—Oct. Kyushu=—Ryukyus, For- 
mosa, s. China, India, and Malaysia. 
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8. Setaria chondrachne (Steud.) Honda. Panicum 
chondrachne Steud.; P. matsumurae Hack.; S. matsumurae 

(Hack.) Hack——Inu-awa. Rather glabrous perennial; 
rhizomes elongate, covered by coriaceous, short scales; culms 
50-80 cm. long, branching below, glabrous; leaf-blades thin, 
flat, broadly linear, 20-40 cm. long, 5-15 mm. wide, acuminate, 

scabrous; ligules very short, ciliolate; sheaths ciliate; panicles 
15-30 cm. long, narrow, linear to narrowly lanceolate, sca- 

brous, the branches short, spreading, loosely flowered; spikelets 

ovate, 2-2.2 mm. long, acute, green or yellowish green; first 
glume 2/5-1/2 as long as the spikelet, the second 2/3 as long, 
5-nerved, ovate, acute; sterile lemma 5-nerved, acute; fertile 

lemma as long as the sterile one, 2-2.2 mm. long, narrowly 
ovate, mucronately acute, smooth and lustrous——Aug.—Oct. 
Thickets and woods in lowlands; Honshu (Uzen, Kanto, 
Etchu Distr. and westw.), Shikoku, Kyushu; rather common. 

—s. Korea and China. 
4. Setaria viridis (L.) Beauv. Panicum viride L.; S. 

italica subsp. viridis (L.) Thell——Enoxorocusa. Weedy 
annual; culms erect, glabrous, branching at base, 20-70 cm. 
long; leaf-blades linear to broadly so, 5-20 cm. long, 5-15 
(rarely to 20) mm. wide, glabrous, flat, the sheaths and ligules 
ciliate; panicles cylindric, terete, spikelike, nearly erect, 2-5 
cm. long, pale green, sometimes purpurascent, the axis spread- 
ing-hairy, the bristles numerous, densely arranged, spreading, 
short, scabrous, 6-8 mm. long; spikelets about 2 mm. long, 
ovate, obtuse; first glume 2/5-1/3 as long as the spikelet, the 
second nearly as long, ovate, obtuse, 5-nerved; sterile lemma 

similar, slightly longer than the second glume, the fertile 
lemma ovate-elliptic, as long as the sterile, obtuse, minutely 
rugulose; anthers dark brown——Aug—Nov. Waste grounds 
and cultivated fields; Hokkaido, Honshu, Shikoku, Kyushu; 

very common.—wWidespread in temperate and subtropical 
regions. 

Var. pachystachys (Fr. & Sav.) Makino & Nemoto. Pamni- 
cum pachystachys Fr. & Sav., pro parte; S. pachystachys (Fr. & 
Sav.) Fr. & Sav. ex Matsumura——Hama-ENokoro. A 
shorter and more branched annual; blades slightly thicker; 

panicles 1-4 cm. long; spikelets and bristles very dense and 
numerous, the latter rarely purpurascent; anthers yellowish 
brown.—Grassy places near seashores; Hokkaido, Honshu, 

Shikoku, Kyushu; very common. 

5. Setaria faberi Herrm. S. autumnalis Ohwi——Axt- 

72. SACCIOLEPIS Nash 
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No-ENOKoROGUsA. _— Similar to but larger than the preceding 
species; culms 40-100 cm. long, branching below, slightly sca- 
brous above; leaf-blades flat, 10-30 cm. long, 8-20 mm. wide, 

often pilose above, the sheath-margins and ligules ciliate; pani- 
cles cylindric, spikelike, contracted, 5-10 cm. long, nodding, 

green, sometimes slightly purpurascent, the bristles numerous; 
spikelets densely arranged, ovate to broadly so, obtuse, 2.8-3 
mm. long; first glume about 1/3 as long as the spikelet, the 
second 2/3-3/4 as long, broadly ovate; sterile lemma as long 

as the spikelet; fertile lemma ovate, rather obtuse, punctate 

and minutely rugulose, rather lustrous. Sept—Nov. Waste 
grounds and thickets; Hokkaido, Honshu, Shikoku, Kyushu; 

very common; grows in more shaded places than the preced- 
ing species ——China; naturalized in N. America. 

6. Setaria glauca (L.) Beauv. Panicum glaucum L.; P. 
lutescens Weigel; S. lutescens (Weigel) F. T. Hubb.; S. pumila 
sensu auct., non Roem. & Schult——Kuin-ENoKoro. Smooth, 
nearly glabrous annual; culms 20-50 cm. long, branching at 
base, puberulent below the panicle; leaf-blades linear, 10-25 
cm. long, gradually acute, smooth, glabrous except for a few 
long hairs near the mouth; ligule a series of short hairs; 
sheaths slightly flattened, glabrous; panicles cylindric, spike- 
like, erect, 3-10 cm. long, golden-yellow, the axils pilose-sca- 
brous, with the bristles spreading, scabrous, 7-10 mm. long; 
spikelets broadly ovate, rather acute, 2.8-3 mm. long, whitish; 

first glume 3-nerved, about half as long as the spikelet, the 
second 3/5-2/3 as long, broadly ovate, 5-nerved; sterile lemma 
as long as the floret, 5-nerved; fertile lemma broadly ovate, 
finely rugulose, rather obtuse, lustrous——Aug.—Oct. Waste 
grounds and cultivated fields in lowlands; Hokkaido, Honshu, 
Shikoku, Kyushu; common northw.—Cosmopolitan in tem- 
perate areas. 

7. Setaria pallidefusca (Schumach.) Summerh. & C. E. 
Hubb. Panicum pallidefuscum Schumach.; S. geniculata 
sensu Ohwi, non Beauv. Ko-TsUBU-KIN-ENOKoRO. Similar 

to the preceding; panicles slightly narrower, with slightly 
shorter bristles; spikelets pale green, 2-2.8 mm. long; bristles 
brown to purplish brown, rarely golden-yellow or white-——— 
Aug.Oct. Waste grounds and cultivated fields in lowlands; 
Honshu, Shikoku, Kyushu; common and more variable than 

the preceding ——Warmer parts of Africa, Asia, and Northern 
Australia. 

Numenricusa Zoku 

Annuals or perennials; leaf-blades linear, flat or involute; culms often branched at base; panicles dense and spikelike, green or 

purplish; spikelets small, deciduous from the apex of the short thickened pedicel, ovate to broadly lanceolate, terete or some- 
what laterally compressed, slightly gibbous on one side at base; glumes prominently nerved, fragile, membranous; first glume 
small, the second saccate at base; sterile lemma erect, with a reduced palea within; fertile lemma rather small, crustaceous, 

smooth, ovoid, lustrous, substipitate; stigma long; hilum minute——About 30 species, widespread in wet places in warm- 
temperate and tropical regions. 

1. Sacciolepis indica (L.) Chase. Panicum indicum L.; 
Aira spicata L.; S. spicata (L.) Honda——Hat-numeri. Gla- 
brous, soft annual; culms tufted, erect, smooth, 10-40 cm. 

long, from a branching, ascending or decumbent base; leaf- 
blades linear, 4-10 cm. long, 2-4 mm. wide, glabrous; ligules 
very short, hyaline; sheaths rather short, glabrous; panicles 
spikelike, long-exserted, erect, cylindric, 1-6 cm. long, pale 
green, 4-6 mm. across, densely flowered, the axis smooth; 

pedicels short, slightly dilated and concave at apex; spikelets 

about 3 mm. long, acute, numerous, narrowly conical-ovoid, 

slightly oblique, often sparsely white-pilose; first glume ovate, 
about half as long as the spikelet, the second longer, narrowly 
ovate-oblong, prominently several-nerved; sterile lemma slightly 
shorter, not inflated at base; fertile lemma crustaceous, lus- 

trous, narrowly ovoid-oblong, rather acute, pale yellow, about 
1.5 mm. long: Aug.—Oct. Wet paddy fields and river- 
banks; Honshu, Shikoku, Kyushu; common.—India, China, 

Malaysia, Korea, Ryukyus, Formosa, and Australia. 
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Var. oryzetorum (Makino) Ohwi. Panicum indicum vax. 
oryzetorum Makino; P. oryzetorum (Makino) Makino; S. 
oryzetorum (Makino) Honda; S. angusta sensu auct. Japon., 
non Stapfi——Numericusa. Culms erect, 30-60 cm. long; 

leaves 10-20 cm, long, 3-6 mm. wide; spike purplish, 3-12 cm. 
long, erect, densely flowered—Paddy fields and along river- 
banks; Honshu, Shikoku, Kyushu; common.—Ryukyus, For- 
mosa, and China. 

73. PANICUM L. Kier Zoku 

Annuals or perennials; leaf-blades linear or short linear, sometimes convolute; culms sometimes stout; panicles usually loose 

and open, much branched; spikelets pedicellate, lanceolate to broadly ovate, terete or slightly compressed; glumes membranous, 
the first usually shorter than the spikelet; sterile lemma similar to the second glume, often paleate and staminate; fertile lemma 
coriaceous, usually lustrous, smooth or rarely rugulose; stamens 3——About 500 species, widely distributed in warm-temperate 
and tropical regions. 

1A. Spikelets about 2 mm. long; culms much branched; panicles very loose and open; annual. ...................... 1. P. bisulcatum 
1B. Spikelets 2.5-3 mm. long. 

2a eNS ANOTAIE BOE Be eg Aral AIT S Che SPORE EPOROIER EG Glo cH con ORES EROTIC CRG Moe Ooo Soe hme ee oe Boe 2. P. dichotomiflorum 
2B Perennial mwithycreepingy rhizomese- |e crac eat rie eeitieraice coe recite ence creer en erate nee ore 3. P. repens 

1. Panicum bisuleatum Thunb. P. acroanthum Steud. 
—Novka-k1s1.  -Glabrous, slender, soft annual; culms 30- 
120 cm. long, erect, from a decumbent weak base, much 
branched, straggling, glabrous; leaf-blades linear, flat, slightly 

scabrous, 5-30 cm. long, 4-12 mm. wide; ligules hyaline, trun- 
cate, to 0.5 mm. long, glabrous; sheaths smooth, ciliolate; pani- 

cles large and effuse, loose, rounded-ovate, erect, 12-30 cm. 
long and as wide, the branches very slender, much branched, 
spreading, intricate, very loosely spiculose; spikelets pedicelled, 
elliptic, deep-green and purplish, rather acute, 1.8-2 mm. long; 
first glume deltoid, acute or rather obtuse, 1/3-2/5 as long as 
the spikelet, the second and sterile lemma longer, elliptic, 
sometimes short-puberulent, weakly 5-nerved, thinly mem- 
branous; fertile lemma elliptic, 1.5-1.8 mm. long, obtuse, lus- 
trous, smooth, gray-brown when mature-——July—Oct. Wet 
lowlands; Hokkaido, Honshu, Shikoku, Kyushu; very com- 

mon. Ussuri, Korea, Manchuria, China, Formosa, and 

India. 
2. Panicum dichotomiflorum Michx. O-Kusa-x181. 

Rather large tufted annual; culms 40-100 cm. long, branched, 
glabrous, erect from an ascending base; leaf-blades linear, 20- 
40 cm. long, 8-15 mm. wide, flat or sometimes with loosely 
involute margins, glabrous; ligule a series of short hairs; 
sheaths glabrous, often somewhat purplish; panicles rather 
spherical, the branches spreading, rather slender, elongate, 

74. DIGITARIA Hall. 

scabrous; spikelets loosely arranged, on rather long pedicels, 
ovate-oblong, acute, slightly compressed, about 2.5 mm. long, 
pale green, often purplish, glabrous; first glume truncate or 
obtuse, 1/5-1/4 as long as the spikelet, the second and sterile 
lemma longer, acute, 5- to 7-nerved, membranous; fertile 
lemma oblong, rather obtuse, smooth, lustrous, 1.7-2 mm. 
long.—Sept—Oct. Naturalized in waste grounds; Honshu. 
—N. America. 

3. Panicum repens L. Harxist. Rather firm, pale 
green perennial; rhizomes stout, long-creeping; culms 40-100 
cm. long, erect, usually simple, glabrous; leaf-blades linear, 
with involute margins or nearly flat, coarsely and sparsely 
pilose above, 8-20 cm. long, 5-8 mm. wide; ligules hyaline, 
truncate, ciliolate; sheaths ciliate; panicles at length exserted, 

erect, 15-25 cm. long, the branches elongate, ascending at 
anthesis, scabrous, 10 to 15 cm. long; spikelets on upper part 
of branches and branchlets pedicelled, pale green above, about 
3 mm. long, scarcely lustrous, narrowly ovate-oblong; first 
glume truncate, 1/5-1/4 as long as the spikelet, the second and 
the sterile lemma equal, larger, weakly 7-nerved, acute, thick- 
membranous; fertile lemma white, lustrous, ovate-oblong, 
rather acute, nearly 2 mm. long——Sept—Oct. Grassy places 
especially near seashores; Shikoku, Kyushu—Ryukyus, For- 
mosa, and in all warm and tropical regions. 

Me-Hr-sHiBA ZoKU 

Perennials and annuals with linear, usually flat, membranous leaf-blades; inflorescence digitate, the branches usually simple, 
in fascicles, terminal on the culm or slightly distant, the rachis slender, angular or flat, often narrowly wing-margined; spikelets 
usually geminate, rarely solitary, lanceolate to ovate, dorsally compressed, unequally pedicellate or nearly sessile, usually puberu- 
lent; first glume abaxial, minute or absent, the second membranous; sterile lemma nearly as long as the fertile, membranous, 5- 
to 9-nerved, with a minute palea; fertile lemma lanceolate to ovate, chartaceous with membranous margins.——More than 
100 species, in warm-temperate and tropical regions. 

1A. Spikelets lanceolate, 2.2-3 mm. long, acuminate; pedicels triangular; fertile lemma chartaceous, usually pale, acuminate. 

2A. Perennial; racemes or branches of inflorescence erect, fasciculate even after anthesis; spikelets 2.2-2.5 mm. long; culms long- 
decumbent}islender}!from shortirhizomes: <2)s)e.eceyene/eloteuss sce in iniala tele! reierepoloere oie ere tial aueucis ecisiaeleleisieisieiaietkebiceieieee 1. D. henryi 

2B. Annuals; racemes spreading after anthesis; spikelets 2.5—3 mm. long; culms erect from a decumbent base, without rhizomes. 

3A. Plant slender, nearly glabrous; culms often purplish; leaf-blades 4-7 cm. long; rachis of racemes smooth on margins; first glume 
Glove) {va oor WENT Soh pos oops obo doosodbodUonsnodepeaodcoon ducade dd ddodsasgouopbuddacccooudoadD 2. D. timorensis 

3B. Plant usually pilose; culms usually green; leaf-blades 8-20 cm. long; rachis of racemes scabrous on margins; first glume minute 

butsdistinctys specs cae Sayeed cscs creyotavel a oy aterenatarobalanwles ete beiaca leilese keretstatel aya, se eletapet ol tmerehe sa cseee Sle eae 3. D. adscendens 
1B. Spikelets ovate-elliptic, 1.5-2.5 mm. long; pedicels terete; fertile lemma usually black or dark brown, barely acute. 

4A. Spikelets 1.5—2 mm. long, rather flat on the outer face; hairs of spikelets crisped, not thickened at tip. ............ 4. D. violascens 
4B. Sipkelets 2-2.5 mm. long, rather convex on the outer face; hairs of spikelets at least somewhat thickened at tip. .. 5. D. ischaemum 
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1. Digitaria henryi Rendle. Syntherisma henryi (Ren- 
dle) Newbold; Panicum henryi (Rendle) Makino & Nemoto 
—HENRI-ME-HI-SHIBA. Culms few, erect, slender, gla- 
brous, 10-20 cm. long, from a long-creeping, branching base; 
leaf-blades membranous, green, flat, linear, 4-7 cm. long, 3-5 
mm. wide, short-acuminate, glabrous except for a few long, 
spreading hairs on margins near base; ligules hyaline, 1.5-2 
mm. long, glabrous; sheaths smooth, glabrous, rather short; 

racemes 3-6, short, erect, pale green, 5-8 cm. long, slender, 
the rachis scabrous on margins; spikelets broadly lanceolate, 
acute, long-pubescent on both sides, 2.2-2.5 mm. long; first 
glume minute, deltoid, the second linear-lanceolate, 1/2-2/3 

as long as the spikelet, pubescent; sterile lemma broadly lan- 
ceolate, acute, 7-nerved, the midrib somewhat distant from the 
others, glabrous on the margins, long-pubescent on both faces; 
fertile lemma very slightly shorter than the sterile one, lanceo- 
late, short-acuminate, whitish——Sept—Nov. Grassy places 
near seashores; Kyushu (s. distr.); rather rare-——Ryukyus, 
Formosa, and s. China. 

2. Digitaria timorensis (Kunth) Balansa. D. chinensis 
auct, non Hornem.; Panicum sanguinale var. timorense 

(Kunth) Hack.; P. timorense Kunth——Ko-Mr-HI-sHIBA. 
Deep green slender annual, nearly glabrous throughout; culms 
long-creeping, branching, erect in upper part, smooth, often 
purplish; leaf-blades thin, flat, broadly linear, 4-7 cm. long, 
4-10 mm. wide, with few long hairs near the base; ligules 
1-1.5 mm. long; sheaths smooth, usually glabrous; racemes 
2-4, digitate, slender, spreading, the rachis 4-7 cm. long, 
smooth on margins; spikelets lanceolate, 2.8-3 mm., rarely 
2.5 mm. long, acuminate, green; first glume nearly absent, the 

second membranous, lanceolate, 3-nerved, pubescent, 3/5-2/3 

as long as the spikelet; sterile lemma lanceolate, acuminate, 
5-nerved, pubescent toward the margin; fertile lemma herba- 
ceous, lanceolate, acuminate, pale green, as long as the sterile 
one-—July-Oct. Shaded places near dwellings; Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu; rather com- 
mon.—s. Korea, Ryukyus, Formosa, China, Indochina, 
Malaysia, and Micronesia. 

3. Digitaria adscendens (HBK.) Henr. Panicum 
adscendens HBK.; D. marginata Link; D. sanguinalis var. 
marginata (Link) Fern.; P. sanguinale sensu auct. Japon., 
non L.; Syntherisma sanguinalis sensu auct. Japon., non Dulac 
——Me-ursuipa. _ Diffuse, hirsute or rarely glabrescent an- 
nual; culms erect, 30-80 cm. long, ascending to creeping from 
branching base, glabrous; leaf-blades flat, linear, 8-20 cm. long, 

5-12 mm. wide, glabrous to sparingly hairy, often somewhat 
glaucous; ligules hyaline, 1-3 mm. long, glabrous; sheaths 
mostly hirsute; racemes 3-8, ascending to spreading, pale 
green, often somewhat purplish, 5-15 cm. long; rachis scabrous 
on margins; spikelets appressed, about 3 mm. long, rather acu- 

75. PASPALUM L. 
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minate, lanceolate; first glume deltoid, minute, the second 

lanceolate, 3/5-2/3 as long as the spikelet, 3-nerved, acumi- 
nate, pubescent; sterile lemma longer, broadly lanceolate, 
membranous, pubescent especially toward the margins; fertile 
lemma lanceolate, herbaceous, acuminate, lead-gray to white, 

as long as the sterile one——July-Nov. Waste grounds and 
cultivated fields; Hokkaido, Honshu, Shikoku, Kyushu; very 
common and variable——Widespread in warmer regions. 
Many specimens with long-ciliate spikelets often considered to 
be D. fimbriata Link. Kusuice-mMe-HI-sHipa, but this variant 
scarcely merits nomenclatural recognition. 

4, Digitaria violascens Link. Panicum  violascens 
(Link) Kunth; Paspalum chinense Nees ex Hook. & Arn.; 
Paspalum filiculme Nees ex Miq.; D. ischaemum var. astatica 
Ohwi; Syntherisma ischaemum sensu auct. Japon., non Nash; 

D. ropalotricha sensu auct. Japon., non Buse; D. filiculmis 

(Nees ex Mig.) Ohwi——Akt-ME-HI-sHIBA. Glabrescent, 
tufted annual; culms 20-50 cm. long, erect from a short de- 
cumbent or ascending base, glabrous; leaf-blades flat, 6-12 cm. 
long, 5-8 mm. wide, slightly glaucescent above, slightly sca- 
brous, glabrous or often with a few, spreading, long hairs near 
the base; ligules hyaline, pale-brown, 1-1.5 mm. long; 
sheaths glabrous; racemes 4-10, digitate, ascending, 4-10 cm. 
long, densely flowered; rachis less than 1 mm. wide, scabrous 
on margins; spikelets ovate-elliptic, rather acute, 15-2 mm. 

long, white-green and sometimes slightly reddish purple 
tinged; first glume usually wanting, rarely hyaline and trun- 
cate, early withering, the second slightly shorter than the spike- 
let, 3-nerved, puberulent; sterile lemma 7-nerved, ovate-elliptic, 
grayish crisped-puberulent between the nerves; fertile lemma 
as long as the sterile one, ovate, coriaceous to herbaceous, dark 
brown, rather acute——Aug.—Oct. Grassy waste places and 
cultivated fields; Hokkaido, Honshu, Shikoku, Kyushu; very 
common and variable——China, Formosa, Ryukyus, Korea, 

and S. America (naturalized). 
Var. lasiophylla (Honda) Tuyama. Syntherisma ischae- 

mum var. lastophylla Honda——ARaGE-AKI-ME-HI-SHIBA. 
Plant slender, erect, with 1-3 erect racemes and hairy leaf- 
blades. 

Var. intersita (Ohwi) Ohwi. D. ischaemum var. intersita 
Ohwi——Usuce-aki-Me-Hi-sHipa, Similar to the preceding 
variety but less hairy. Both varieties grow in rather wet places. 

5. Digitaria ischaemum (Schreb.) Schreb. ex Muhl. 
Panicum ischaemum Schreb.; D. humifusa Pers.; Syntherisma 
glabra Schrad.; D. glabra (Schrad.) Beauy—K11a-MeE-HI- 
supa. Similar to the preceding; spikelets slightly longer, 
2-2.5 mm. long, somewhat convex on the upper side; second 
glume and sterile lemma puberulent, at least some of the hairs 
clavately thickened at tip——Aug.—Sept. Hokkaido, Honshu; 
rare-——Widespread in temperate regions. 

SUZUME-NO-HIE ZOKU 

Perennials or annuals with digitate or racemose inflorescences; spikelets geminate, densely arranged in 2 rows on one side 
of the rachis, 1-flowered, ovate to rather orbicular, plano-convex; first glume wanting, the second next to the rachis, similar to 
the sterile lemma, 3- to many-nerved, rounded on the back; sterile lemma flat; fertile lemma coriaceous, broadly ovate to 
nearly orbicular, usually smooth, rounded on back——About 200 species in warm-temperate and tropical regions, especially 

abundant in America. 

1A. Spikelets oblong, acute, more than twice as long as broad; racemes 2. 
2A. Spikelets puberulent, about 3 mm. long; fertile lemma nearly as long as the spikelet; leaf-blades flat. ..........++ 1. P. distichum 

2B. Spikelets glabrous, 3.5—4.5 mm. long; fertile lemma distinctly shorter than the spikelet; leaf-blades tapering to an involute point. 
2. P. vaginatum 
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1B. Spikelets broadly elliptic to rather orbicular, slightly longer than broad. 

3A. Spikelets with hairs 1-2 mm. long on margins. 
4A. Racemes 3-7, spreading; spikelets 3-3.5 mm. long; culms usually geniculate at base. ......-.-.-.-.---++----- 3. P. dilatatum 
4B, Racemes 10-20, ascending; spikelets 2-3 mm. long; culms erect. .....-..- 0.0 eee eee e eee e eee eee teens 4. P. urvillet 

3B. Spikelets glabrous or minutely pubescent. 
5A. Leaf-blades with spreading hairs; spikelets rather loosely arranged on the rachis; fertile lemma pale when mature. 5. P. thunbergi 

5B. Leaf-blades usually glabrous, if pubescent, spikelets closely arranged on the rachis. 

6A. Spikelets glabrous or nearly so; racemes 2-10; florets brown at maturity. ...................-..+-.--.---- 6. P. orbiculare 

6B. Spikelets puberulent; racemes 7-20; florets pale at maturity. ..............-0s see see ce eee eee ee eee ene 7. P. longifohum 

J. Paspalum distichum L. Kisuw-suzuME-No-HIE. 
Culms 20-40 cm. long, glabrous, from a long-creeping base; 
leaf-blades soft, linear, 5-10 cm. long, 3-7 mm. wide, glabrous, 
pale green; ligules hyaline, truncate, minutely lacerate on mar- 
gin, 2-3 mm. long, glabrous; sheaths smooth, long-ciliate; 

racemes 2, geminate, ascending, at length spreading, 3-6 cm. 

long; rachis 1.5-2 mm. wide, flat; spikelets nearly sessile, pale 

green, oboyate-oblong, acute, about 3 mm. long, loosely 

puberulent; first glume wanting, the second as long as the 

spikelet, 4(-6)-nerved, membranous; sterile lemma simulating 

the glumes, 3(-5)-nerved, acute, the fertile lemma nearly as 

long, rather coriaceous, pale, acute and with few minute hairs 

at apex——July-Sept. Wet places near seashores; Honshu 

(Kinki Distr. and westw.), Shikoku, Kyushu——Tropical re- 

gions of Asia and America. 
2. Paspalum vaginatum Sw. SAwA-sUZUME-NO-HIE. 

Perennial, glabrous except for white hairs at mouth of sheaths; 

culms erect from an ascending base, rather thick, smooth; 

leaf-blades soft, linear, almost filiform, 6-15 cm. long, strongly 

involute, smooth, 2-3 mm. wide when flat, nerves not promi- 

nent; ligules truncate, 0.5-1 mm. long, hyaline, entire; sheaths 

slightly folded, smooth; racemes 2 or 3, erect; rachis 1.5-2 mm. 

wide; spikelets very short-pedicelled, appressed, ovate-oblong, 

35-45 mm. long, acute, pale yellow, slightly lustrous, gla- 

brous; second glume thinly membranous, acute, as long as the 

spikelet, with a pair of weak nerves close to the margins; 

sterile lemma similar, with a distinct midnerve; fertile lemma 

slightly shorter than the spikelet, slightly flattened, pale, acute, 

with few fine hairs at apex——June-Sept. Kyushu (Yaku- 

shima)———Ryukyus, Formosa, and in tropical regions gen- 

erally. 
8. Paspalum dilatatum Poir. Surma-suZUME-NO-HIE. 

Culms 80-100 cm. long, tufted, erect, glabrous; leaf-blades 

linear, 20-40 cm. long, flat, slightly scabrous and with long 
hairs near the mouth, gradually narrowed to both ends, 
glaucous; ligules 2-4 mm. long, glabrous, truncate; sheaths 
glabrous; racemes 5-10, spreading, 5-10 cm. long, with a tuft 
of long hairs in the axils; rachis rather slender; spikelets short- 
pedicelled, ovate-orbicular, 3-3.5 mm. long, acute, pale green, 
sometimes slightly dull reddish, rounded at base, with ascend- 
ing to appressed white hairs on margin; second glume mem- 
branous, resembling the sterile lemma; fertile lemma orbicular, 
rounded at apex, about 2 mm. long——Naturalized; Honshu. 

——N. America. 
4, Paspalum urvillei Steud. TAacHt-suzuME-No-HIE. 

Culms densely tufted, 75-100 cm. long, erect, glabrous; leaf- 
sheaths usually coarsely hirsute, the blades linear, 15-40 cm. 

76. ERIOCHLOA HBK. 

long, 3-15 mm. wide, flat, pilose at base; ligules 3-5 mm. long; 
inflorescence 10-40 cm. long; racemes 10-20, rather crowded, 
ascending, to 15 cm. long; spikelets 2-3 mm. long, broadly 
ovate, abruptly acute, pale green or slightly purplish; upper 
glume and lower lemma fringed with long silky hairs— 
Naturalized in Kyushu (Kokura City); rare-——S. America, 
S. Africa, Australia, and warmer parts of Asia; naturalized in 

N. America. 
5. Paspalum thunbergii Kunth. P. mollipilum Steud. 

—SuzuME-No-Hiz. Tufted, hirsute perennial; culms 40-90 
cm. long, erect, with pilose nodes; leaf-blades flat, linear, 10-30 
cm. long, 5-8 mm. wide, pilose; ligules membranous, trun- 

cate, 1-2 mm. long; sheaths rather elongate, pilose, the radical 

slightly folded; racemes 3-5, 5-10 cm. long, with a tuft of 
long hairs in the axils; spikelets short-pedicelled, broadly 
elliptic or nearly orbicular, 2.5-2.7 mm. long, rounded and 
short-mucronate at apex, glabrous or with minute, spreading 
hairs near margins; second glume and sterile lemma alike, 

3-nerved, thinly membranous, pale green; fertile lemma orbicu- 
lar-elliptic, coriaceous, slightly lustrous, rounded to very obtuse, 
pale———Aug.—Oct. Waste places and cultivated fields in low- 
lands; Honshu, Shikoku, Kyushu; common—Ryukyus, 
China, and Korea. 

6. Paspalum orbiculare Forst. P. scrobiculatum var. 
orbiculare (Forst.) Hack.; P. thunbergit var. minor Makino 

SuzuME-No-KoBlE. Rather tufted perennial; culms usu- 
ally erect, 30-80 cm. long; leaf-blades flat, linear, 15-30 cm. 
long, 5-10 mm. wide; ligules truncate, 0.5-1.5 mm. long, 
glabrous; sheaths slightly folded or nearly terete, usually with 
a few long hairs on the mouth; racemes 2-10, 3-10 cm. long, 

densely flowered, ascending, with a few long hairs in the axils; 
spikelets pale green, elliptic to broadly so, or obovate-elliptic, 
22.5 mm. long, glabrous or spreading-puberulent on the mar- 
gins, rounded to very obtuse; second glume and sterile lemma 
thinly membranous, 3-nerved; fertile lemma as long as the 
sterile one, coriaceous, lustrous, brown when mature-— 

Aug—Oct. Lowlands; Honshu (Tokaidé and westw.), Shi- 
koku, Kyushu-——Ryukyus, Formosa, China, and in tropical 
regions generally. 

7. Paspalum longifolium Roxb. NacaBa-suzUME-NO- 
HIE. Rather glabrous, tufted perennial; culms erect, 80-130 

cm. long, ascending and branching at base; leaf-blades 10-20 
cm. long, 5-8 mm. wide; racemes 7-20, loosely arranged, 
spreading to ascending, 5-8 cm. long; spikelets geminate, in 
2 rows on one side of the rachis, obovate, 2-2.5 mm. long, 
pale green, with spreading, minute hairs——Naturalized; 
Honshu.—India, s. China, Philippines, and Malaysia. 

Naruxosiz Zoku 

Usually villous or pubescent perennials or annuals, with linear, flat to involute leaf-blades and a racemose inflorescence; 

spikelets short-pedicelled or sessile, in 2 rows on one side of the raceme, solitary or rarely geminate, slightly dorsally compressed, 

ovate-elliptic or ovate, soft-pubescent; first glume reduced to a ring with the pedicel, adaxial; second and the sterile lemma 

alike, membranous, the latter usually paleate, sometimes staminate; fertile lemma coriaceous, often short-pointed at apex. 

About 20 species, in warm-temperate and tropical regions. 
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1. Eriochloa villosa (Thunb.) Kunth. Paspalum villo- 
sum Thunb.; Panicum tuberculiflorum Steud ——NarvxkoBlE. 

Tufted, villous perennial; culms 50-100 cm. long, villous; 

leaf-blades flat, linear, 10-25 cm. long, 7-15 mm. wide; ligules 

very short, ciliate; racemes 4-7, loosely arranged on the axis, 
2-5 cm. long, white-villous, spreading, rachis about 1 mm. 
wide, 3-angled; spikelets slightly compressed, broadly ovate, 

77. OPLISMENUS Beauv. 
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4.5-5 mm. long inclusive of the basal ring, acute; second glume 
and sterile lemma as long as the spikelet, broadly ovate, rather 
acute, membranous, softly pubescent, pale, with 5, green, weak 
nerves; fertile lemma as large as the sterile one, subobtuse, 

coriaceous, punctate, yellow.—July-Oct. Grassy places in 
lowlands; Honshu, Shikoku, Kyushu; rather common.— 

Ussuri, China, Manchuria, and Korea. 

Cuiyimizasa ZoKU 

Annuals or perennials with rather broad, lanceolate leaf-blades; panicles spikelike or with racemosely arranged simple 
branches; spikelets ovate, short-pedicelled; first glume abaxial, membranous, 3- to 5-nerved, apically awned, the second similar, 
usually awnless; sterile lemma longer, 5- to 7-nerved, sometimes paleate and staminate; fertile lemma ovate, awnless, rather 
coriaceous to chartaceous, smooth——NMore than a dozen species, widespread in all warm-temperate and tropical regions. 

1A. Branches of inflorescence not elongate, rarely to 1.5 cm. long, very slender and densely flowered. ...........--- 1. O. undulatifolius 

1B. Branches (racemes) of inflorescence elongate, 2—5(—7) cm. long, rather thick, loosely flowered. ..........-.-20005 2. O. compositus 

1. Oplismenus undulatifolius (Arduino) Roem. & 
Schult. Panicum undulatifolium Arduino; P. hirtellum sensu 
Thunb., non L—Ke-cyijrizasa. Coarsely pubescent 
perennial; culms 10-30 cm. long, branching and long-creeping 
at base; leaf-blades flat, broadly lanceolate to narrowly ovate, 
3-7 cm. long, 1-1.5 cm. wide, acuminate, slightly oblique and 
cuneate to obtusely rounded at base; ligules very short; sheaths 
short; panicles simple and spikelike, exserted, erect, linear or 
lanceolate, 6-12 cm. long, loosely and interruptedly racemose, 
the branches 6-10, very short, rarely to 15 mm. long, slender, 
densely flowered; spikelets short-pubescent, narrowly ovate, 
about 3 mm. long, acute, subsessile; first glume broadly lan- 
ceolate, obtuse, about half as long as the spikelet, with a 
straight, antrorsely scaberulous awn, the second narrowly 
ovate, about 2/3 as long as the spikelet, long-awned, 3-nerved; 
sterile lemma as long as the spikelet, broadly ovate, acute with 
a short awn, 5- to 7-nerved; fertile lemma pale, smooth, lus- 
trous, acute, about 2.7 mm. long——Aug.—Oct. Woods in 

lowlands; Hokkaido, Honshu, Shikoku, Kyushu; very com- 

mon and variable——Korea, China, India to s. Europe. 
Var. japonicus Steud. Panicum japonicum Steud.; O. ja- 

ponicus (Steud.) Honda; O. tsushimensis Honda—Ko-cut- 
jimizasa. — Glabrescent. Nearly as common as the typical 
phase. 

78. ECHINOCHLOA Beauv. 

Var. microphyllus (Honda) Ohwi. 0. microphyllus 
Honda——Cuaso-cuiyimizasa. Plant smaller and less pilose; 
leaf-blades 1-3 cm. long; branches of the inflorescence very 
short with a few spikelets. 

2. Oplismenus compositus (L.) Beauv. Panicum 
compositum L.; O. polliniaefolius Honda——Epa-ucHI-cHIjI- 
mizasa. __ Larger than the preceding; culms 20-40 cm. long, 
long-creeping and loosely branching at base; leaf-blades flat, 
broadly lanceolate to semi-ovate, 3-10 cm. long, 1-2 cm. wide, 

acuminate, sometimes pubescent; ligules very short, truncate; 
sheaths glabrous to pilose; panicles exserted, 10-20 cm. long, 
the racemes 6-10, loosely arranged on the axis, ascending to 
spreading, 3-8 cm. long, loosely spiculose, the rachis tri- 
angular; spikelets green, rarely slightly dull purplish, nar- 
rowly ovate, 3-3.5 mm. long, usually glabrous; awn slightly 
thicker than in the preceding species ——Oct—Nov. Woods 
in lowlands and mountains; Honshu (Izu Isls.), Kyushu; rare. 

Ryukyus, Formosa, s. China, and in tropical regions gen- 
erally. 

Var. patens (Honda) Ohwi. O. patens Honda——Osa- 
cHijimizasa. _ Plant stouter, glabrescent; leaf blades 10-15 
cm. long, 2-3.5 cm. wide; spikelets slightly larger; fertile 
lemma terminated with an apical straight mucro—Kyushu 
(Yakushima) ——Ryukyus and Formosa. 

Hie Zoxu 

Annuals or perennials, usually rather stout; leaf-blades linear, flat; panicles pyramidal, with spikelike branches densely 
spiculose on one side; spikelets ovoid, subsessile, acuminate or awned, spinulose-scabrous; glumes and sterile lmma membranous, 
the first smaller, acuminate, the second nearly as long as the spikelet, inflated, 5- to 7-nerved, awned or acuminate; sterile lemma 
similar to the second glume, sometimes rather coriaceous and lustrous, often long-awned, sometimes paleate and staminate; fer- 
tile lemma ovate, smooth, lustrous, coriaceous, acute, convex on back——More than a dozen species, in the warmer regions of 

the world. 

1. Echinochloa crusgalli (L.) Beauy. var. crusgalli. 
Panicum crusgalli L.; E. crusgalli (L.) Beauv.; E. caudata 
Rashev.; E. crusgalli var. caudata (Rashev.) Kitag.; Oplisme- 
nus crusgalli (L.) Kunth——Inupie. Coarse annual; culms 
80-120 mm. long, rather thick, branching at base; leaf-blades 

linear, flat, 30-50 cm. long, 1-2 cm. wide, scabrous, scarcely 
thickened on margin; ligules wanting; sheaths smooth, often 

reddish in lower ones; panicles exserted, more or less nodding, 
10-25 cm. long, rather densely branched, the branches (ra- 
cemes) to 3-5 cm. long, ascending, sessile; spikelets 3-4 mm. 

long, densely arranged on branches, ovoid, often long-awned, 
pale green and often dull purplish, short bristly on nerves; 
first glume about 2/5 as long as the spikelet, deltoid, the sec- 

ond as long as the spikelet, short-awned; sterile lemma mem- 
branous, with a straight scabrous awn 2-4 cm. long, or awn- 

less; fertile lemma ovate-elliptic, acute, pale yellow, lustrous, 

smooth, 3-3.5 mm. long——Aug—Oct. Wet paddy fields 
and ponds; Honshu, Shikoku, Kyushu; very common and 
variable——Widespread in all warmer regions.——Forma 
kanashiroi Ohwi. Leaf-blades and sheaths pilose. 

Var. praticola Ohwi. Panicum crusgalli var. muticum 
sensu auct. Japon., non Wirtgen——HIME-INUBIE. An awn- 

less, more slender plant——July. Very common in (not 
wet) lowlands; Hokkaido, Honshu, Shikoku, Kyushu-—— 

Formosa, Ryukyus, to Korea. 
Var. formosensis Ohwi. E. crusgalli var. kasaharae Ohwi 
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——Hime-ta-tnusiz. Intermediate between the typical phase 
and the following variety; leaf-blades narrower; spikelets pale 
green; first glume about 2/5 as long as the spikelet; sterile 
lemma thickened, lustrous, glabrous, at least on the back—— 

Honshu, Shikoku. Formosa, China, and India. 
Var. oryzicola (Vasing.) Ohwi. E. oryzicola Vasing.; E. 

crusgalli var. hispidula Wonda, excl. syn—Ta-1nusiz. 

79. BRACHIARIA Griseb. 

GRAMINEAE 

Culms nearly erect from base; leaf-blades thickened on mar- 

gins, scabrous; panicles usually pale green, erect, spikelets about 
5 mm. long, awnless or short-awned; first glume 1/2-3/5 as 
long as the spikelet; sterile lemma often thickened and coria- 
ceous, glabrous, lustrous——Aug.—Oct. Wet places; common 
in paddy fields; Honshu, Shikoku, Kyushu; a troublesome 

weed.—China, Korea, and India. 

Nixvu-xin1 Zoku 

Perennials or annuals; leaf-blades linear to lanceolate, usually flat; racemes loosely arranged on axis of inflorescence; spikelets 
geminate or solitary, short-pedicellate, in 2 rows on rachis, oblong to elliptic or ovate; first glume adaxial, usually short, the sec- 
ond and the sterile lemma similar, membranous, 5- to 7-nerved; fertile lemma oblong or elliptic, coriaceous, sometimes mu- 

cronate, usually rugulose. About 50 species, chiefly in Africa, few in Asia and America. 

1. Brachiaria villosa (Lam.) A. Camus. Panicum villo- 
sum Lam.; P. coccospermum Steud——Bir6v0-x181. ‘Tufted, 
densely pubescent annual; culms erect, branching at base, 
pubescent, 15-20 cm. long; leaf-blades lanceolate to broadly 
linear, flat, 3-5 cm. long, 5-8 mm. wide, silvery-green, short- 
acuminate, rounded at base; ligule a series of short hairs; 
sheaths rather short; inflorescence exserted, erect, slightly one- 
sided, 4-6 cm. long, the branches 6-10, ascending, to 2-3 cm. 
long; spikelets short-pedicelled, appressed to the rachis, ovate- 

elliptic, 2.5-2.7 mm. long, acute, pubescent, pale green, be- 
coming pale yellow at maturity; first glume deltoid, 2/5 as 
long as the spikelet, acute, the second nearly as long as the 
spikelets, acute, 7- rarely 5-nerved, membranous; sterile lemma 
as long as the spikelets, acute, 5-nerved; fertile lemma slightly 
shorter, pale yellow, rather acute, narrowly ovate, finely 
rugulose, not lustrous——Honshu, Shikoku, Kyushu; rare. 
—Ryukyus, Formosa, China, Malaysia, and India. 

80. ISACHNE R. Br. Cuicozasa ZOKU 

Small or rather large perennials or annuals; culms often branching at base; leaf-blades lanceolate to narrowly ovate, usually 
with raised parallel nerves; panicles loose to contracted; spikelets ovate, obovate, or globose, 2-flowered; florets all bisexual; first 
and second glumes alike, membranous, nearly as long as the florets; lemmas nearly alike, usually coriaceous to chartaceous, 
elliptic to orbicular, often puberulent——About 60 species, widespread in warmer regions of the world, abundant in tropical 

Asia. 

1A. Culms 20-50 cm. long, erect; leaves broadly linear; spikelets often dull purplish; pedicels with a sessile, obsolete gland. .. 1. I. globosa 

1B. Culms 5-20 cm. long, long-decumbent at base; leaves broadly lanceolate; spikelets pale green; pedicels glandless. 

2A. Spikelets about 1.5 mm. long; plant very small, 5-10 cm. high, delicate; glumes glabrous at base, scabrous and with a few short 
icles Woneiel Gldh coon dnaccovoceocgadanachoubodoapasuuoUDODQGO DOGO GGSbSODNDDGOUNEOCOGDoNnODODES 2. I. nipponensis 

2B. Spikelets about 2 mm. long; plant rather firm, 10-20 cm. high, with thicker leaves, glumes uniformly scabrous. .... 3. 1. kunthiana 

1. Isachne globosa (Thunb.) O. Kuntze. Milium ong, with pubescent nodes; leaf-blades membranous, flat, 
globosum Thunb.; I. australis R. Br.; Panicum lepidotum 
Steud.; Helopus globosum Steud.; Eriochloa japonica Kunth 
ex Steud. Cuicozasa. Perennial; culms erect, ascending 

or shortly decumbent at base, 30-60 cm. long, glabrous; leaf- 
blades firmly membranous, flat, broadly linear, 4-7 cm. long, 
3-7 mm. wide, gradually acuminate, scabrous, with slightly 
thickened margins, nerves not prominently raised; ligule a 
series of short hairs; sheaths rather short, glabrous; panicles 
erect, open, 3-6 cm. long, the branches slender, elongate, 
loosely branching, the pedicels with a pale yellow, obscure 
gland, thickened at apex; spikelets broadly obovate to obovate- 
globose, 2-2.2 mm. long, rounded at apex, pale green, some- 
times slightly purplish, slightly lustrous; glumes equal, broadly 
elliptic, obtuse, weakly nerved, smooth or slightly scabrous 

above, firmly membranous; lemmas as long as to slightly 
longer than the glumes, elliptic, unequal, somewhat coria- 
ceous, pale yellow, rounded at apex, glabrous to puberulent on 
margin.—June-Aug. Wet places; Hokkaido, Honshu, Shi- 
koku, Kyushu.—Ryukyus, Formosa, China, se. Asia, Ma- 

laysia, Micronesia, and Australia. 
2. Isachne nipponensis Ohwi. J. myosotis sensu auct. 

Japon., non Nees——Hat-cuicozasa. Slender, delicate peren- 

nial; culms erect, long-creeping at base, glabrous, 5-10 cm. 

broadly lanceolate, 15-30 mm. long, 4-8 mm. wide, short- 

acuminate, cuneate at base, sparsely long-pilose on both sides, 
many-nerved; sheaths 7-15 mm. long, long-ciliate; ligule a 
series of short hairs; panicles loosely flowered, broadly ovate, 
3—5 cm. long, the branches slender, ascending; spikelets green, 
about 1.5 mm. long, broadly elliptic to nearly globose; glumes 
equal, 3- to 7-nerved, rounded at apex, with few bristles of 
unequal length on upper half; lemmas equal, elliptic, 1.2-1.3 
mm. long, loosely puberulent——Sept—Oct. Wet places; 
Honshu (Kanto Distr. and westw.), Shikoku, Kyushu; rather 
rare.——-s. Korea. 

8. Isachne kunthiana (Wight & Arn.) Nees. Panicum 
kunthianum Wight & Arn.; I. schmidtii Hack.; I. commelini- 
folia Warb.; I. firmula sensu auct. Japon., non Buse; J. myo- 

sotis var. nudiglumis Hack.; I. kunthiana var. nudiglumis 
(Hack.) T. Koyama——Arsusa-Hal-cuicozasa. Culms long- 
creeping, 10-20 cm. long, and glabrous; leaf-blades herbaceous, 
broadly lanceolate, 3-6 cm. long, 6-15 mm. wide, gradually 
acute, obtuse at base, often puberulent beneath, thickened on 

margins, with raised closely parallel slender nerves above; 
ligules nearly reduced to a series of fine hairs; sheaths rather 
short, ciliate; panicles at length exserted, open, 3-4 cm. long, 
the branches rather thick, ascending, few-flowered; spikelets 
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short-pedicelled, elliptic, grayish green, 2-2.3 mm. long, 
rounded at apex, dull; glumes alike, thick-membranous, with 
9-11 raised, prominently scabrous nerves; lemmas alike, 
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ceous, rounded at apex, sparsely puberulent on margins——— 
Reported to occur in Kyushu=—Ryukyus, Formosa, s. China, 

Indochina, Malaysia, and Micronesia. 

broadly ovate-elliptic, rather prominently compressed, coria- 

81. SPINIFEX L. TsuKI-IGE ZOKU 

Stout dioecious perennials; culms rather woody; leaf-blades linear, pungent; inflorescence capitate, the branches radiate, sessile, 

pungent, each with one pistillate spikelet, the staminate spikelets several, 2-flowered, subsessile, the glumes 5- to 7-nerved, shorter 

than the florets, chartaceous; pistillate spikelets solitary at base of long naked branches, the glumes and sterile lemmas alike or the 

first somewhat longer; sterile lemma sometimes paleate; fertile lemma 5- to 7-nerved, involute, acute.——Several species, of 

sandy seashores in Australia, Malaysia, Polynesia, India, and e. Asia. 

1. Spinifex littoreus (Burm. f.) Merr. Stipa spinifex L.; 
Stipa littorea Burm. f£.; Spinifex squarrosus L—Tsvxvice. 
Stout perennials; culms decumbent and branching at base, 
30-50 cm. long; leaf-blades crowded at the nodes, coriaceous, 
subulate-linear, 5-20 cm. long, 2.5-3 mm. wide, glabrous, spine- 
pointed, terete with a groove above, smooth but scabrous on 

margin, pale green, often glaucous; ligules very short, densely 
white-hairy; sheaths often crowded and overlapping, glabrous, 
at first ciliate; staminate inflorescence 4-8 cm. across; racemes 

many, ending in a spine; staminate spikelets alternate on upper 

82. DIMERIA R. Br. 

half of the raceme, 8-12 mm. long, the glumes herbaceous, 
nerved, acuminate; pistillate spikelets single, near the base of 

long spinelike branches of the inflorescence; glumes many- 
nerved; fertile lemma rather coriaceous, broadly lanceolate, 
about 10 mm. long, slightly shorter than the sterile lemma, 
acuminate, glabrous, few-nerved only in upper part—July- 
Aug. Sandy seashores; Kyushu (Yakushima and Tanega- 
shima); very rare-——Ryukyus, Formosa, s. China, Malaysia, 
and India. 

Karmata-GAyA Zoku 

Slender annuals or perennials; leaf-blades linear, acute; racemes 1 to several, digitate; rachis persistent; spikelets alternate, in 2 
rows on one side of a continuous rachis, solitary, sessile, lanceolate, laterally flattened, deciduous from the base; glumes folded 
and flattened, the first narrowly linear; sterile lemma hyaline; fertile lemma hyaline, keeled, 1-nerved, 2-toothed, usually awned; 

palea minute or wanting; stamens 2; caryopsis linear; laterally compressed.t—About 20 species, Madagascar to India, e. Asia, 

Malaysia, and Australia. 

1. Dimeria ornithopoda Trin. var. tenera (Trin.) 
Hack. D. tenera Trin.; Andropogon stipaeformis Steud.; D. 
stipaeformis (Steud.) Miq.; D. higoensis Honda; D. miki 
Honda; D. neglecta Tzvel—K artmata-GayA. Annual; 

culms erect or from ascending base, cespitose or solitary, 7-40 
cm. long; leaf-blades linear, the margins often slightly re- 
curved, 4-7 cm. long, 3-5 mm. wide; ligules ovate, obtuse, 

hyaline, glabrous, 1-2.5 mm. long; sheaths rather short, gla- 
brous or sparsely long-hairy, smooth; inflorescence terminal 
and from axils of upper leaves; racemes 1-5, commonly 2 or 
3, erect, sessile, 2-8 cm. long, pale green to pale brown; rachis 

83. ECCOILOPUS Steud. 

not jointed; spikelets compressed, appressed to the rachis, 
nearly sessile, lanceolate, acute, 2.5—4 mm. long, with a tuft 
of very short hairs at base; first glume linear-lanceolate, mem- 
branous, with a scabrous, purplish keel, the second as long, 
lanceolate; fertile lemma hyaline, about 2/3 as long as the 
glumes, 2-toothed, l-nerved, the awn between the teeth, 2-10 
mm. long, geniculate and twisted, minutely scabrous-—— 
Aug-—Oct. Wet places in lowlands; Hokkaido, Honshu, Shi- 

koku, Kyushu; common.—India, Malaysia, and Australia. 
—Subvar. microchaeta Hack. HtmMe-KaRIMATA-GAYA. 
Awnless——Occurs with the species. 

AxBuRA-sUSUKI ZOKU 

Rather tall tufted perennials; leaf-blades linear, often petiolate and sagittate at base; panicles exserted; racemes pedunculate, 
with a jointed persistent rachis; spikelets geminate, lanceolate to ovate, nearly terete, with a tuft of short hairs at base, deciduous 
from the pedicels; glumes nearly equal, herbaceous, nerved; sterile lemma paleate or epaleate; fertile lemma hyaline, bifid, the 

awn perfect or imperfect—Several species, in e. Asia. 

1. Eccoilopus cotulifer (Thunb.) A. Camus. <Andro- 
pogon cotulifer Thunb.; Spodiopogon cotulifer (Thunb.) 
Hack.; E. andropogonoides Steud—Axura-susuk!. _ Tall 
tufted perennial; culms erect, simple, 80-120 cm. long, rather 
stout, resinously lustrous below the panicle; radical leaf-blades 

fiat, linear, 40-60 cm. long, 1-1.5 cm. wide, acuminate, grad- 
ually narrowed to the petiole, sparsely pilose or glabrous; lig- 

ules 2-4 mm. long, appressed-pubescent dorsally; sheaths 
smooth, the upper cauline not petiolate; panicles 20-30 cm. 
long, nodding; racemes loosely arranged, rather many, pendul- 
ous or nodding on rather long, nearly smooth, slender pedun- 

cles, 3-5 cm. long, sometimes branched at base, loosely spic- 
ulose; rachis persistent, with a tuft of short hairs at each node; 
joints and pedicels slightly thickened above; spikelets equal, 
lanceolate, terete, about 6 mm. long, scabrous, acuminate, 

white-pilose, pale green, rarely dull purple; glumes herbaceous, 
with raised nerves; fertile lemma with an exserted awn.— 

Sept—Oct. Grassy places and thickets in low mountains; Hok- 
kaido, Honshu, Shikoku, Kyushu; common and variable—— 
Korea, Formosa, China, and India-——Forma sagittiformis 

Ohwi. Radical leaves with blades sagittate at base. 
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84. IMPERATA Cyr. Cuicaya Zoku 

Perennials with long-creeping rhizomes; culms erect; panicles dense, with an elongate continuous axis; racemes numerous, 
rather short, the rachis persistent, not disarticulating; spikelets alike, geminate, lanceolate, awnless, long-sericeous, deciduous 

from pedicels of various length; glumes membranous; sterile lemma epaleate, hyaline; fertile lemma hyaline; palea nerveless; 

stamens | or 2——About 10 species, in warm-temperate to tropical regions. 

1. Imperata cylindrica (L.) Beauv. var. koenigii 
(Retz.) Durand & Schinz. Saccharum koenigi Retz.; I. Roeni- 
git (Retz.) P. Beauv.; 7. arundinacea var. koenigi (Retz.) 
Benth.; J. pedicellata Steud——Cuicayva, FUsHIGE-CHIGAYA. 
Rhizomes elongate; culms 30-80 cm. long, rather slender, firm, 
long-hairy on nodes; leaf-blades flat, linear, 20-50 cm. long, 

7-12 mm. wide, acuminate, gradually narrowed to a petiole- 
like base, scabrous; ligules truncate, very short; sheaths smooth 
or often long-pilose; panicles spikelike, nearly erect, silvery 
white, 10-20 cm. long, cylindric, the racemes less than 3 cm. 

long, sparsely long-hairy; spikelets lanceolate, 3.5-4.5 mm. 
long, glabrous, terete, acute, with a tuft of silvery white hairs 

85. MISCANTHUS Anderss. 

about 12 mm. long at the base; glumes lanceolate, acuminate, 
membranous, few-nerved; stamens 2, 2.5-3 mm. long; stigma 
blackish purple, lanceolate in outline-———May-June. Waste 
grounds in lowlands; Hokkaido, Honshu, Shikoku, Kyushu; 
very common.—In temperate regions——Forma pallida 
Honda. JI. cylindrica var. genuina sensu auct. Japon., non 
Durand & Schinz——Kenasuicuicaya. Culm-nodes gla- 
brous; common within our area——China, Korea, and Man- 

churia. 
Imperata cylindrica var. major (Nees) C. E. Hubb. The 

tropical phase, which differs from ours in the larger panicles 
with smaller, narrower stigmas. 

Susux1 Zoku 

Robust perennials; leaf-blades elongate-linear; racemes few to rather many on the short axis of the panicle; rachis slender, 
many-jointed; perfect spikelets usually awned, the secondary spikelet and its pedicel usually wanting, or the pedicel (rarely a 
spikelet) developed only at the lower joints of the articulate rachis; perfect spikelet bisexual, usually awned, lanceolate, deciduous 
from the pedicel; callus-hairs longer or shorter than the spikelets; glumes chartaceous; sterile lemma hyaline, epaleate; fertile 
lemma hyaline, 2-toothed; palea short, nerveless, stamens 2 or 3——About 20 species, in India, e. Asia, Malaysia, and Polynesia. 

1A. Rhizomes elongate; spikelets dull gray-brown, usually awnless; callus-hairs 2—4 times as long as the spikelet, silvery white; plants gre- 
TATLOUS). AM WEEIPIACESag Ae cysistetehatar ates tovetel ed araocneronaanstiars calenstoaits she llc towelth ueheyatelane anerensin tele pk preteen cur eaetats 1. M. sacchariflorus 

1B. Rhizomes short, thick; spikelets usually awned, sometimes awnless; callus-hairs nearly as long or shorter than the spikelet, white to 
purplish; plants growing in dry fields. 

2A. Infloresence paniculate, the axis elongate, much longer than the racemes. ................0...00eeeeeeeeeeeeee 2. M. floridulus 
2B. Inflorescence corymbose, the axis shorter than or slightly longer than the racemes. 

3A. Leaf-blades linear, very long, usually coriaceous or thick-herbaceous; racemes usually many. ................... 3. M. sinensis 

3B. Leaf-blades, at least some of cauline ones, narrowly lanceolate, herbaceous; racemes usually 2-12. 

4A. Spikelets awned; first glume gradually narrowed above and bidentate at apex; leaf-blades pilose beneath. 

5A. Awn perfect, about 15 mm. long; racemes 2—5; leaf-blades 8-12 mm. wide. ........................ 4. M. oligostachyus 

5B. Awn imperfect, 5-8 mm. long, slightly exserted; racemes 6-10; leaf-blades 1-2 cm. wide, rounded at base. 
5. M. intermedius 

4B. Spikelets awnless; first glume acute, bidentate; leaf-blades usually glabrous. ...........................-- 6. M. tinctortus 

1. Miscanthus sacchariflorus (Maxim.) Benth. Impe- 
rata sacchariflora Maxim.; I. eulalioides Mig.; Triarrhena 
sacchariflora (Maxim.) Nakai; M. ogiformis Honda——Oct. 
Stout, coarse perennial with stout rhizomes; culms 1-2.5 m. 

long, glabrous; leaf-blades flat, linear, 40-80 cm. long, 1-3 cm. 
wide, acuminate, rather firm, glabrous except at base above, 
very scabrous on margins, glaucescent beneath; ligules very 
short; sheaths glabrous or the lower coarsely hairy; panicles 
large, open, exserted, 25-40 cm. long, rather digitately many- 
racemed, the central axis densely pubescent at the base; 

racemes nearly sessile, often branched at base, 20-40 cm. long, 

slender; spikelets 5-6 mm. long, lanceolate, acuminate; callus- 

hairs 10-15 mm. long; glumes lanceolate, herbaceous, pale 
grayish brown, with hyaline margins, sparsely long-hairy, the 
first 2-keeled; fertile lemma awnless or with a short, included 
awn.—Sept.—Oct. Wet places in lowlands; Hokkaido, Hon- 
shu, Shikoku, Kyushu; common.—Manchuria, Ussuri, 

Korea, and n. China. 

2. Miscanthus floridulus (Labill.) Warb. Saccharum 
floridulum Labill.; M. formosanus A. Camus; M. japonicus 
Anderss———Toxtiwa-susuki. _ Robust, tufted, evergreen per- 

ennial; culms 1-2.5 m. long, stout, smooth; leaf-blades elon- 

gate, 1.5-3 cm. wide, pale glaucous-green, scabrous on mar- 

gin, pubescent above near base; ligules truncate, to 2 mm. 
long; sheaths smooth; panicles pyramidal, 30-50 cm. long, 

erect, white, the axis nearly reaching to the summit of the 

panicle, puberulent-scaberulous, with axillary tufts of hairs; 
racemes numerous, nearly sessile, branched at base, slender, 

10-20 cm. long; spikelets on pedicels of various length, 
obliquely spreading, lanceolate, 3-3.5 mm. long, acute, with a 
tuft of hairs 4-6 mm. long at base; glumes herbaceous, gla- 
brous; awn of fertile lemma 8-10 mm. long—TJuly—Aug. 
Lowlands; Honshu (s. Kanto, Tokaido Distr. and westw.), 
Shikoku, Kyushu——Ryukyus, Formosa, and the Pacific 
Islands. 

8. Miscanthus sinensis Anderss. Susux1. Tufted 
stout perennial, with thick, short rhizomes; culms 1-2 m. 

long; leaves radical and cauline, the blades flat, 1-2 cm. wide, 
much-elongate, pale green beneath, coarsely scabrous on mar- 
gins, midrib thickened toward base; panicles corymbose, 20-30 

cm. long, the axis short, less than half as long as the racemes; 

racemes rather numerous and dense, 15-30 cm. long; spikelets 
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geminate, ascending or obliquely spreading, lanceolate, 5-7 
mm. long, acuminate, yellowish, awned, with a tuft of white 

or purplish hairs 7-12 mm. long, pedicellate; glumes rather 
coriaceous, acuminate, with hyaline apex and margins; awn 

of fertile lemma 8-15 mm. long——Aug.—Oct. Slopes in low- 
lands and mountains; Hokkaido, Honshu, Shikoku, Kyushu; 
common and variable——s. Kuriles, Korea, China, Ryukyus, 
and Formosa-—Cyv. Gracillimus. M. sinensis var. gracilli- 
mus Hitche———Ito-susux1. A narrow-leaved cultivated 
phase——Cy. Zebrinus. M. sinensis forma zebrinus 
(Nichols.) Nakai; Eulalia japonica zebrina Nichols.; M. 
sinensis var. zebrinus (Nichols.) Beal——Takanoua-susvKI. 
Cultivated phase with narrow, very scabrous, intermittent 
transverse whitish bands across the leaf blades. 

Var. condensatus (Hack.) Makino. M. condensatus 
Hack.; M. Aidakanus Honda—Hacnij6-susuK1. Stouter; 

leaf-blades 1.5-4 cm. wide, glaucous beneath, less scabrous, 
panicles much denser——Near seashores, sometimes in moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu; rather common. 
— Korea, China, Indochina, and the Pacific Islands. 

4, Miscanthus oligostachyus Stapf. M. matsumurae 
Hack——Kart-yasu-Mopoxi. Tufted perennial; culms 60- 
80 cm. long, with pilose nodes; leaf-blades flat, linear to 

broadly so, 20-40 cm. long, 8-12 mm. wide, scabrous on mar- 
gins, sparsely long-pilose especially beneath; ligules semi- 
rounded, obtuse, glabrous, membranous, 2-3 mm. long; 

sheaths rather short, glabrous, striate; panicles corymbose, the 
axis very short; racemes 2-5, erect, 7-12 cm. long, green or 
purplish; spikelets erect, lanceolate, 7-8 mm. long, acuminate, 

sparsely long-hairy; callus with a tuft of hairs 3-5 mm. long; 
glumes herbaceous, acuminate, scabrous; awn of fertile lemma 

86. SPODIOPOGON Trin. 
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about 15 mm. long——Aug.—Oct. Mountains; Honshu, Shi- 
koku, Kyushu. 

5. Miscanthus intermedius (Honda) Honda. M. longi- 
berbis var. intermedius Honda; M. tinctorius var. intermedius 

(Honda) Ohwi——O-nicENAGA-KARI-YASU-MODOKI. Rhi- 
zomes short; culms tufted, 120-180 cm. long, rather stout; 
leaf-blades flat, narrowly to broadly lanceolate, 40-60 cm. long, 
1-2 cm. wide, long-acuminate, glaucescent beneath, sparsely 
pilose, rounded at base; ligules truncate, brownish, 1-2 mm. 
long; sheaths smooth, short-pubescent above; corymbs ex- 
serted, with a very short axis; racemes 6-10, erect, 10-15 cm. 

long; spikelets erect to ascending, 7-8 mm. long, acuminate, 
with a tuft of hairs 5-7 mm. long at base; first glume grad- 
ually narrowed, 2-costate at tip, sparsely white-pilose; awn of 
fertile lemma imperfect, slightly exserted, 5-8 mm. long— 
Aug.Sept. Mountains; Honshu (Japan Sea side of centr. 

and n. distr.). 
6. Miscanthus tinctorius (Steud.) Hack. M. steboldu 

Honda; Saccharum tinctorium Steud.; Imperata tinctoria 
(Steud.) Miq—Karryasu. Tufted perennial; culms 80- 
100 cm. long; leaf-blades flat, broadly linear, 20-40 cm. long, 
8-12 mm. wide, glabrous, scabrous on margins, pilose on both 

sides near base, midrib rather slender; ligules semirounded or 
truncate, 2-3 mm. long; sheaths sometimes sparsely pilose; 
corymbs exserted, erect, with a very short axis; racemes 2-12, 

10-15 cm. long; spikelets 5-6 mm. long, acute, with a tuft of 
hairs at base about half as long as the spikelet, awnless; glumes 
rather coriaceous, brownish, acute, long-pilose, the first bi- 
dentate, scabrous on the 2 ribs above——Aug.—Oct. Moun- 

tains; Honshu (centr. distr.). 

O-aBURA-SUSUKI ZOKU 

Rather coarse perennials; leaf-blades linear to narrowly lanceolate; racemes 1-3, peduncled; rachis articulate at nodes; spikelets 
geminate, ovate, terete, the first pedicelled, deciduous from apex of the pedicel, the second nearly sessile, deciduous with the 

joint and pedicel; glumes coriaceous, nerved, acute, the first scarcely keeled, the second nearly as long; sterile lemma hyaline, 

paleate and staminate; fertile lemma hyaline; stamens 3——NMore than a dozen species, widespread in temperate regions. 

1A. Leaf-blades linear, 25-40 cm. long, pilose to glabrous; rachis with 3 to 5 joints and 7 to 11 spikelets. .............--. 1. S. stbiricus 
1B. Leaf-blades lanceolate to linear-lanceolate, less than 20 cm. long, thinly membranous, glabrous except at the mouth; rachis with 1 or 2 

joints andsitoaspikeletssr. cremmyesictereyseeresvarets ete eleisteredelererarerers 

1. Spodiopogon sibiricus Trin. Andropogon sibiricus 
(Trin.) Steud——O-asura-susuxi. Perennials with elon- 
gate, rather thick rhizomes covered with small scales; culms 

erect, 80-120 cm. long, glabrous; leaf-blades flat, linear to 
linear-lanceolate, usually 25-40 cm. long, 1-1.5 cm. wide, 
pilose or glabrescent, narrowed to the obtuse base; ligules 
hyaline, 1-1.5 mm. long, brownish; sheaths shorter than the 
leaf-blades; panicles erect, 15-25 cm. long, the axis and 
branches terete, smooth, resinously lustrous in life, the 
branches erect or ascending, to 4-6 cm. long, usually slightly 
branched, often falsely verticillate; racemes linear, 2—3.5 cm. 
long, erect, the joints and pedicels 2-3 mm. long, thickened 
above with a tuft of spreading hairs about 1 mm. long at apex; 
spikelets narrowly ovate, terete, 4.5-5.5 mm. long, acute, with 

spreading hairs about 2 mm. long, pale green, awned; glumes 
rather coriaceous, with raised nerves; awn of fertile lemma 
perfect, 7-12 mm. long——Aug.—Oct. Slopes in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; rather common.— 
Korea, Manchuria, China, and Siberia. 

Safe ei ey otal be o/ais oneastonerd ste betes teckel eave a ieiefelevesseleie wis] © 2. S. depauperatus 

2. Spodiopogon depauperatus Hack. Mryama-apura- 
SUSUKI. Glabrous or glabrescent perennial with short rhi- 
zomes; culms 60-80 cm. long, with few, short, sheathing 
leaves at base; cauline blades lanceolate to linear-lanceolate, 

completely flat, usually glabrous, membranous, 15-20 cm. long, 
1-1.5 cm. wide, cuneate at base; ligules semirounded to trun- 
cate, glabrous, 0.5-1.5 mm. long; sheaths shorter than the 

blades, glabrous; panicles exserted, 8-12 cm. long, the branches 
falsely verticillate or solitary, sometimes slightly branched, 
glabrous, ascending, to 2-3 cm. long; racemes 6-8 mm. long, 
with 3 to 5 spikelets, the joints and pedicels 2-3 mm. long, 
thickened above, with a tuft of spreading, white or reddish 
hairs less than 1 mm. long; spikelets narrowly ovate, 4-5 mm. 
long, acute, terete, nerved, sparsely white-pilose; glumes firmly 
herbaceous, pale green, or slightly purplish, scaberulous, the 
first 2-denticulate, the second awn-pointed; awn of fertile 
lemma perfect, 7-8 mm. long—June-Aug. Mountains; 
Honshu (Japan Sea side of centr. and n. distr.) ; rather rare. 
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87. SACCHARUM L. SATO-K1BI ZOKU 

Usually stout, tufted perennials; culms terete, solid; leaf-blades linear, with a thick midnerve; panicles large, dense, with an 
elongate axis, pubescent; racemes slender, many-jointed, on numerous branches of panicles; spikelets geminate, one sessile, the 
other pedicellate, perfect, awnless, disarticulating below the spikelets; callus hairs long; glumes hyaline at tip, the first narrow, 
the second 1- to 5-nerved; sterile lemma hyaline, epaleate; fertile lemma hyaline, obtuse, sometimes reduced; palea minute, 
nerveless——Less than 10 species, in warmer regions of Malaysia, e. Asia, India, and N. Africa. 

1. Saccharum spontaneum L. var. arenicola (Ohwi) 
Ohwi. Saccharum spontaneum sensu auct. Japon., non L.— 
Wase-opanA. ‘Tufted perennial; culms erect, firm, to 1.5 m. 
high, 6 mm. in diameter, sheathed at base, long-villous in up- 
per part; leaf-blades coriaceous, linear, 40-60 cm. long, 4-6 
mm. wide, gradually long-acuminate, narrowed at base, with 
recurved margins, glaucous beneath, scabrous on upper sur- 

mouth of sheath long-hairy; ligules 1.5-3 mm. long, ciliate, 
ovate or ovate-deltoid; panicle narrow, erect, about 30 cm. 
long, the branches erect; racemes many-jointed, the joints 4-6 

mm. long, sparsely long-hairy toward the apex; pedicels 2-3 
mm. long; sessile spikelet broadly lanceolate, 4.5-5 mm. long; 
callus with a tuft of silky hairs about 10 mm. long——Aug— 
Sept. Sandy places near seashores; Honshu (s. Kanto and 

face and margins, the midrib thickened toward the base; Tokaido Distr.); locally common.Ryukyus. 

88. MICROSTEGIUM Nees Asuisoso ZoKU 

Slender, branched annuals or perennials, decumbent to ascending at base; leaf-blades thin, lanceolate; inflorescence racemose- 
corymbose; racemes several, rarely solitary, slender, many-jointed; spikelets geminate, one of them pedicelled, the other sessile or 
short-pedicelled, lanceolate to narrowly ovate; callus-hairs short; glumes rather coriaceous to herbaceous, the first sometimes 
with a groove between the 2 keels, the second navicular, with a keel on back; sterile lemma hyaline, sometimes paleate; fertile 

lemma short, hyaline, bidentate, the awn perfect or imperfect; stamens 1-3——About 30 species, in warmer regions. 

1A. Stamens 2; rachilla-joints slender, glabrous except at both ends; keels of the first glume scaberulous; sterile lemma slightly shorter 
than the spikelet. 

2A. One of the pair of spikelets sessile, the other pedicelled. ........... 2... cece eee eee tte e eee 1. M. nudum 
2B. Both of the spikelets pedicelled, the pedicels of different length. .............-0eeeeeeeeeee eect eceeeees 2. M. japonicum 

1B. Stamens 3; rachilla-joints usually ciliate on the angles, gradually thickened above; keels of the first glume scabrous above; sterile 
lemma less than half as long as the spikelet or wanting. 

3A. Cleistogamous spikelets wanting; anthers the same length, linear; spikelets all alike; first glume 2-keeled. .......... 3. M. ciliatum 

3B. Cleistogamous spikelets present; anthers of 2 forms, linear in the chasmogamic spikelets, minute in the cleistogamous; chasmogamic 
spikelets of 2 forms, the pedicelled one compressed laterally, with a keeled first glume. ...... 4. M. vimineum var. polystachyum 

1. Microstegium nudum (Trin.) A. Camus. Pollinia 
nuda Trin.; Leptatherum royleanum Nees; M. mayebaranum 
Honda; P. arisanensis Hayata——MiyaMa-sasacaya. _ Slen- 
der, freely branched perennial without distinct rhizomes; 
culms 20-40 cm. long, erect from a long decumbent base, the 
nodes pubescent; leaf-blades 4-8 cm. long, 7-10 mm. wide, 
glabrous, slightly lustrous; ligules truncate, about 0.5 mm. 
long; sheaths ciliate; inflorescence exserted, the axis 2-3 cm. 

long; racemes 4-7, slender, pale green, 4-8 cm. long, the joints 
6-7 mm. long, very slender, about twice as long as the pedicel, 
with a tuft of short hairs at apex; spikelets geminate, one of 
them sessile, the other short-pedicelled, about 4 mm. long, 
lanceolate, rather acute, minutely scabrous, with a broad, shal- 

low groove above, and a tuft of short hairs at base; awn deli- 

cate, 15-20 mm. long, flexuous——Sept—Oct. Woods in low 
mountains; Honshu (Tokaido Distr. and westw.), Shikoku, 
Kyushu. Formosa, China, Malaysia, India, and the Cau- 

casus. 
2. Microstegium japonicum (Miq.) Koidz.  Pollinia 

japonica Miq.; P. nuda sensu auct. Japon., non Trin.—Sasa- 
Gaya. Very slender, glabrous, freely branching perennial 
without distinct rhizomes; culms smooth, 20-70 cm. long, 

erect from a decumbent base, the nodes glabrous; leaf-blades 

thin, flat, broadly lanceolate to narrowly ovate, glabrous, 3-7 
cm. long, 7-10 mm. wide, abruptly acuminate, acute to 

rounded at the oblique base; sheaths 2—4 cm. long, the upper- 
most longest; ligules very short; inflorescence long-exserted; 
racemes 3 to 6, very slender, spreading to deflexed, sessile, 4-6 
cm. long, many-jointed, green, the joints 3-5 mm. long, 

scaberulous, with a ring of very short hairs at apex; spikelets 
geminate, 3 mm. long, alike, broadly lanceolate, acute, with a 
tuft of short hairs at base, the pedicels 1-1.5 mm. and 2.5-3 
mm. long, respectively; first glume scaberulous, with a broad, 

shallow groove between the 2 slender keels above, the second 
as long, 3-nerved, rather acute; fertile lemma about 2 mm. 

long, with a delicate, minutely scaberulous, flexuous awn 6-8 
mm. long; anthers 2——Aug—Oct. Woods in low moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu; common. 
s. Korea and China. 

Var. boreale (Ohwi) Ohwi. M. boreale Ohwi——Kita- 
SASAGAYA. Culm-nodes short-pubescent——Shaded places in 
mountains; Hokkaido, Honshu (centr. distr. and northw.). 

3. Microstegium ciliatum (Trin.) A. Camus. Pollinia 
ciliata Trin.; P. ciliata subsp. wallichiana (Nees) Hack.; 
P. wallichiana Nees——O-sasacaya. Culms long-decumbent 
and rooting at base, freely branched, slender, 50-80 cm. long, 
green, glabrous; leaf-blades flat, broadly linear, 5-8 cm. long, 
4-7 mm. wide, sparsely pilose above, glabrous beneath, nar- 
rowed at base; ligules ovate-deltoid, obtuse, reddish brown, 

hyaline, glabrous, 2-3 mm. long; sheaths glabrous, often with 
a few long hairs near apex; inflorescence exserted, the axis 
1-3 cm. long; racemes 4-7, ascending, slender, pale green with 
a brown hue, 7-10 cm. long, rather densely flowered; rachis 
joints subterete, 3-4 mm. long, reddish brown ciliate, slightly 
thickened above; pedicels about half as long as the joint; 
spikelets lanceolate, about 3.5 mm. long, those with pedicels 
barely smaller than the sessile ones; first glume with a distinct 
groove between the ciliate keels, second glume awn-pointed; 
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fertile lemma with a delicate awn about 2 cm. long——Oct.— 
Nov. Woods in low mountains; Kyushu (Yakushima and 
Tanegashima).——Ryukyus, Formosa, s. China, Malaysia, and 
India. 

4, Microstegium vimineum (Trin.) A. Camus var. 
polystachyum (Fr. & Say.) Ohwi. Pollinia imberbis Nees; 
M. vimineum var. imberbe (Nees) Honda; P. japonica var. 
polystachya Fr. & Sav. Asuisoso. Slender annual; culms 
40-100 cm. long from a decumbent, branched, rooting base, 

glabrous; leaf-blades thin, flat, lanceolate, 4-10 cm. long, 8-15 

mm. wide, short-acuminate, obliquely cuneate at base; ligules 
truncate, about 0.5 mm. long, puberulent on back; sheaths 

89. EULALIA Kunth 
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pubescent at least on outer margin above, shorter than the 
leaf-blades and internodes of culms; inflorescence at length 
exserted; racemes 1-3, nearly erect to ascending, straight, 
green, 5-7 cm. long, the rachis joints rather thick, 3-angled, 
3.5-5 mm. long, thickened above, short-pilose on the angles; 
pedicels about 2/3 as long as the spikelets; spikelets green, 
5-8 mm. long, the pedicelled ones somewhat flattened laterally, 
the sessile ones with a shallow groove on the face between 
the 2 ciliate keels; awn long-exserted, to 15 mm. long—— 
Sept—Oct. Woods in lowlands and in low mountains; Hok- 

kaido, Honshu, Shikoku, Kyushu; common.——Korea, China, 
Ryukyus, Formosa, Malaysia, India, and the Caucasus. 

Un-nu-KE Zoku 

Erect perennials or annuals; leaf-blades elongate, linear; racemes elongate, many-jointed, long-hairy, sessile on the short axis 
of the inflorescence; spikelets geminate, dorsiventrally slightly compressed, usually awned, the sessile spikelet disarticulating 
with the joint and pedicel; first glume herbaceous to coriaceous, 2-keeled, hairy, the second navicular; sterile lemma hyaline, 
obtuse, usually epaleate; fertile lemma bifid, with a perfect awn from the sinus———About 20 species, in Africa, India, e. Asia, 

Malaysia, and Australia. 

1A. Culms at base covered by the yellow-brown densely villous sheath-bases; nerves between the keels of first glume very weak, not fused. 
1. E. speciosa 

1B. Culms at base not covered by villous sheath-bases; nerves between the keels of first glume distinct, anastomosing above. 

1. Eulalia speciosa (Deb.) O. Kuntze. Pseudopogona- 
therum speciosum (Deb.) Ohwi; Erianthus speciosus Deb.; 
Pollinia tanakae (Makino) Makino; Eulalia tanakae (Makino) 
Honda: UN-NU-KE. Culms tufted, erect, firm, 80-120 cm. 

long, covered at base with yellow-brown densely villous 
sheath-bases; leaves radical and cauline, the blades linear, 

30-50 cm. long, 5-7 mm. wide, though appearing as if 2-3 
mm. in diameter resulting from the loosely revolute margins, 
glabrous or nearly so, often with short hairs near base; ligules 

truncate, short; sheaths white-pilose above; inflorescence ex- 

serted; racemes few, erect, 12-15 cm. long, yellow-brown with 
a purple hue, the joints villous, about 4 mm. long, oblique at 
both ends; pedicels slightly shorter than the joints; spikelets 
lanceolate, about 5 mm. long, rather acute, slightly flattened 

90. POGONATHERUM Beauv. 

2. E. quadrinervis 

above, white-pilose; awn about 2 cm. long——Sept—Oct. 
Honshu (Owari and Mikawa Proy.)——Korea, China, and 
India. 

2. Eulalia quadrinervis (Hack.) O. Kuntze. Pollinia 
quadrinervis WHack.; Pseudopogonatherum  quadrinerve 

(Hack.) Ohwi——Un-nu-KE-MopokI. Culms tufted, 60- 
100 cm. long; leaf-blades rather flat, 20-40 cm. long, 3-8 mm. 
wide, usually white-pilose; ligules short, truncate; sheaths with 
spreading white hairs; racemes 3-7, on a short axis 8-12 cm. 

long, the joints villous with purple-brown hairs; spikelets 
broadly lanceolate, 5-6 mm. long, rather acute, sparsely hairy; 
awn 12-17 mm. long——Sept-Nov. Honshu (Tokaido 
Distr. and westw.), Shikoku, Kyushu—Ryukyus, India, 
and China. 

IracHicAya ZoKU 

Tufted perennials; leaf-blades linear; racemes solitary on the slender culms; rachis slender, articulate, the segments long-ciliate; 
spikelets small, geminate, one of them sessile, disarticulating with the rachis joint and the pedicel, the other short-pedicellate, 
1- or 2-flowered, with a tuft of long hairs at base; first glume membranous, obtuse, ciliate, convex on back, the second navicular, 

awn-pointed; sterile lemma hyaline, sometimes paleate and staminate; fertile lemma hyaline, bifid, with a long awn from the 
sinus; palea nerveless; stamens 1 or 2; sterile lemma wanting in the pedicellate spikelet. 
Polynesia, N. Queensland, and e. Asia. 

1. Pogonatherum crinitum (Thunb.) Kunth. Andro- 
pogon crinitus Thunb.; 4A. monandrus Roxb.; P. sacchar- 
oideum var. monandrum (Roxb.) Hack—lIracuicaya. 
Culms slender, densely tufted, 10-30 cm. long, simple or 
slightly branched at base, glabrous, short-pilose on nodes; leaf- 
blades thin, broadly linear to narrowly lanceolate, 4-6 cm. 
long, 3-5 mm. wide, acuminate, glabrous, often with loosely 
involute margins, minutely papillose-scaberulous; ligules very 

91. SORGHUM Moench 

Few species, in India, Malaysia, 

short, long-pilose; sheaths short, ciliate above; raceme solitary, 

2-3 cm. long, the joints very short, densely white-pilose; spike- 
lets broadly lanceolate, about 1.5 mm. long; second glume 
with a delicate awn about 10 mm. long at apex; awn of fertile 
lemma about 15 mm. long, brown——Aug.—Noy. Rocky 
cliffs and roadbanks in lowlands; Honshu (Kii Prov. and 
Chigoku Distr.), Shikoku, Kyushu; rather common. 
Ryukyus, Formosa, China, India, and Malaysia. 

MoroxkosHi Zoku 

Tall annuals or perennials; leaf-blades flat; panicles large, with an elongate axis and slender fascicled branches of 1 to few 
racemes; joints of racemes rather few; spikelets geminate, one of them sessile and fertile, bisexual, 1-flowered, ovate, compressed 
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dorsally, the other pedicelled and sterile but well-developed; first glume coriaceous; sterile lemma hyaline, epaleate; fertile lemma 
oblong, bifid, usually awned from the sinus; palea small or wanting. 
abundant in Africa. 

1. Sorghum nitidum (Vahl) Pers. var. majus (Hack.) 
Ohwi. Andropogon serratus var. genuinus subvar. major 
Hack.; A. dichroanthus Steud.; S. nitidum var. dichroanthum 
(Steud.) Ohwi; S. dichroanthum (Steud.) Ohwi; A. serratus 
Thunb—Morokosuicaya. Tufted perennial; culms 50- 
120 cm. long, with a ring of long white hairs on nodes; leaf- 
blades flat, linear, 5-10 mm. wide, sometimes loosely involute, 
glabrous or pilose on upper surface, glaucous beneath; ligules 
truncate to semirounded, 1-2.5 mm. long; sheaths pilose 
around mouth and on margin; panicles exserted, 10-20 cm. 
long, the branches very slender, terete, with a single raceme, 
2-6 cm. long, short-pilose in axils, the lower falsely verticillate; 

92. BOTHRIOCHLOA O. Kuntze 

More than 100 species in warmer regions, especially 

racemes rather numerous, 1-1.5 cm. long, few-jointed, the 
joints reddish ciliate; pedicelled spikelets staminate, awnless or 
short-awned, the pedicels similar to and as long as the rachis 
joints; sessile spikelets broadly lanceolate, brown-pilose, acute, 

about 5 mm. long; first glume coriaceous, lustrous, dark 

brown, with a pale green, membranous tip; fertile lemma re- 
duced to a geniculate awn 2-2.5 cm. long——Aug—Oct. 
Thickets and open places in lowlands; Honshu (Kii Prov. 
and westw.), Shikoku, Kyushu——s. Korea, China, and 
Malaysia. The typical phase occurs in warmer parts of Asia 
and Australia. 

MontTsuKIGAYA ZOKU 

Perennials or annuals; leaf-blades linear; panicles often corymbose, simple or branched, bearing 1 to many racemes, the joints 
of racemes few to rather many, with a translucent thin line in the center; spikelets geminate, the pedicelled staminate or neuter, 
without a fertile lemma, awnless; sessile spikelet bisexual, disarticulating with the joint and pedicel; callus short-hairy; first 
glume herbaceous to thick-membranous, 2-keeled, the second navicular; sterile lemma hyaline, nerveless, epaleate; fertile lemma 
small, narrow, with a perfect awn at apex; palea wanting ——About 30 species, in warmer regions. 

1. Bothriochloa parviflora (R. Br.) Ohwi. Holcus 
parviflorus R. Br.; Andropogon micranthus Kunth; Capilli- 
pedium parviflorum (R. Br.) Stapf——Hime-aBuRA-sUSUKI. 
Glabrous to hirsute perennial; culms erect, 50-100 cm. long, 

tufted, often branched at base, with ciliate nodes; leaf-blades 
flat, linear, 8-30 cm. long, 5-8 mm. wide, scabrous; ligules 
truncate, less than 1 mm. long; sheaths glabrous, sometimes 
spreading-hirsute to -villous; panicles exserted, erect, 5-15 cm. 
long, the branches very slender, divaricately forked, with 
short white hairs on axils; racemes peduncled, 5-8 mm. long, 

bearing a few reddish brown spikelets, the joints ciliate; 
pedicelled spikelets lanceolate, staminate, awnless; sessile 
spikelets lanceolate, acuminate, 2.7-3.2 mm. long, bisexual, 
flattened, scaberulous; callus with short, white hairs; first 
glume herbaceous, pale green and purplish, slightly lustrous; 
fertile lemma reduced to a slender, geniculate awn about 18 
mm. long—July-Oct. Open places and thickets in low- 
lands; Honshu (Kanto Distr. and westw.), Shikoku, Kyushu; 
variable——Ryukyus, Formosa, China, Manchuria, Korea, 

India, Malaysia, and Australia. 

93. ARTHRAXON Beauv. Kosunacusa ZoKU 

Low, decumbent annuals or perennials with broad, flat leaf-blades clasping at base, and usually a flabellate panicle; racemes 
few to rather many, on the short axis of the panicle; rachis slender, many-jointed; spikelets geminate, the pedicelled one staminate 
or reduced to a mere pedicel, the sessile one bisexual, usually awned, lanceolate; first glume chartaceous, rounded on back, 5- to 

10-nerved, scabrous, the second keeled, obtuse; sterile lemma short, hyaline, epaleate; fertile lemma hyaline, nearly entire, 

rising from base, awnless; palea wanting or minute; stamens 2 or 3. 

J. Arthraxon hispidus (Thunb.) Makino. Phalaris 
hispida Thunb.; A. ciliaris Beauy.; Pleuroplitis langsdorffu 
Trin.; A. langsdorffianus (Trin.) Hochst.; A. pauciflorus 
Honda; A. kobuna Honda—Kosunacusa. Culms long- 
creeping and branched at base, erect to ascending, 20-50 cm. 
long, slender, leafy, the nodes pilose; leaf-blades flat, narrowly 
ovate, 2-6 cm. long, 1-2.5 cm. wide, short-acuminate, cordate 

and clasping at base, ciliate, glabrous or pilose on both sur- 
faces; ligules truncate, lacerate, 1-2 mm. long; sheaths short, 
ciliate, usually hirsute; inflorescence flabellate, long-exserted, 
with 3 to 20 racemes, these often branched at base, nearly 
sessile, 3-5 cm. long; rachis-joints usually glabrous; spikelets 

‘About 15 species, in warmer parts of Asia and Africa. 

pale green to purple, lanceolate, acute, the strong nerves 
aculeate-scaberous; sterile lemma awnless or with a geniculate 
awn; anthers 0.5-1 mm. long—Sept—Nov. Low mountains 
and lowlands; Hokkaido, Honshu, Shikoku, Kyushu; very 
common and variable-——e. and tropical Asia. 
Arthraxon lanceolatus (Roxb.) Hochst. Andropogon 

lanceolatus Roxb.; Andropogon serrulatus (Link) Link; 
Arthraxon serrulatus Link——Ont-kosunacusa. Culms ap- 
pressed-pubescent; perfect spikelets aculeolate on both sides, 
the pedicelled spikelets well developed, staminate, larger than 
the sessile——-Once found naturalized in Honshu (near 
Otsu in Omi).—China, Malaysia to India and Africa. 

94. CYMBOPOGON Spreng. 

Aromatic perennials, with rather tall, branched culms; racemes geminate, subtended by spathes, aggregate into a compound 
inflorescence; spikelets geminate, the lowermost pair of one or both racemes sterile or staminate and similar to the pedicelled 
spikelets above; sessile spikelets bisexual, dorsally compressed; glumes nearly equal, the first flat, faintly nerved, the upper mar- 
gins keeled; fertile lemma hyaline, 2-lobed, usually with a geniculate awn; palea wanting; pedicelled spikelets awnless; stamens 
3.—About 30 species in tropical and warmer regions. 

OcaRUKAYA ZOKU 
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1. Cymbopogon tortilis (Presl) A. Camus. Anthistiria 
tortilis Presl; Andropogon hamatulus Nees; C. hamatulus 
(Nees) A. Camus; C. tortilis var. goeringii (Steud.) Hand.- 
Mazz.; Andropogon goeringti Steud.; Andropogon nardus 
subsp. marginatus var. goeringti (Steud.) Hack.; C. goeringii 
(Steud.) A. Camus——Ocarukaya. Perennial with short 
rhizomes; culms tufted, erect, rather firm, 60-100 cm. long, 
glabrous; leaf-blades flat, linear, 15-40 cm. long, 3-5 mm. 
wide, with slightly recurved margins; ligules deltoid, 1-3 mm. 
long, glabrous, obtuse to rounded; culm-sheaths rather short; 

95. ANDROPOGON L. 

193 

inflorescence compound, narrow, cylindric, interrupted, erect, 
20-40 cm. long, the branches rather short, the spathes 1-2 cm. 

long; racemes geminate, scarcely exserted from the spathe, 
spreading or reflexed, 15-20 mm. long, pale green to dull 
purplish; pedicelled spikelets broadly lanceolate, 4-6 mm. 

long, staminate, awnless; fertile spikelets broadly lanceolate, 
5-6 mm. long, with an awn about 10 mm. long——Aug.—Nov. 
Open places in hills; Honshu, Shikoku, Kyushu—Formosa, 
Philippines, Indochina, China, and Manchuria. 

Usui-Kusa ZoKU 

Annuals or perennials; leaf-blades linear; racemes 1 to few, digitate, spathed at base, forming a racemose or corymbose in- 
florescence; spikelets geminate, the pedicelled staminate or much reduced, the sessile bisexual, usually awned; callus-hairs short; 
first glume coriaceous or chartaceous, prominently inflexed on margins, 2-keeled, flat or grooved on back, the second navicular, 
often awn-pointed; sterile lemma hyaline, 2-nerved; fertile lemma usually bifid and awned from the sinus, hyaline; palea small 
or wanting ——With about 150 species, widespread in warm-temperate to tropical regions. 

1. Andropogon brevifolius Sw. Schizachyrium brevi- 
folium (Sw.) Nees——Usur-kusa. Slender, erect annual; 
culms 10-40 cm. long, glabrous, branched above and near 
base; leaf-blades soft, thin, flat, broadly linear or linear-oblong, 
2-4 cm. long, 2-5 mm. wide, abruptly acute, nearly glabrous, 
rounded at base; ligules very short; sheaths compressed and 
keeled, glabrous, short; racemes simple, peduncled, terminal 
and axillary from upper culm-nodes, scarcely exserted from 

96. THEMEDA Forsk. 

the sheathed spathe, linear, 1-2 cm. long, the joints thickened 

gradually toward the apex; pedicels slender; sessile spikelets 
lanceolate, about 3 mm. long, the first glume lanceolate; fertile 
lemma hyaline, bifid, awned from the sinus, the awn perfect, 
about 8 mm. long, delicate, geniculate, the pedicellate spikelet 
reduced to an awn about 3 mm. long——Aug—Nov. Wet 
places; Honshu, Shikoku, Kyushu; common.——Widespread 
in warm-temperate to tropical regions. 

MecaruKayA ZoKU 

Rather large annuals or perennials with culms usually branching above; racemes solitary on upper branches, short, spathed at 
base; spikelets geminate, the lower 2 pairs alike, staminate or neuter, forming an involucre, sessile or nearly so, subtending the 
upper spikelets, one of the other pairs of spikelets bisexual, sessile, terete, awned; callus acute, villous; first glume coriaceous, 
involute, the second keeled, with a groove on each side; sterile lemma hyaline, nerveless; fertile lemma small, with a long, thick 
apical awn; palea minute or absent; involucral spikelets flattened dorsally, awnless; first glume herbaceous, 2-keeled; fertile 
lemma with its palea sometimes wanting; pedicelled spikelet similar to the involucral ones but smaller and narrower——About 
10 species, in warm-temperate to tropical regions, 

1. Themeda japonica (Willd.) C. Tanaka. Anthistiria 
japonica Willd.; Themeda forskalit var. major subvar. japonica 
(Willd.) Hack.; T. triandra var. japonica (Willd.) Makino 
—MEGARUKAYA. Culms tufted from short rhizomes, 
erect, 70-100 cm. long, glabrous; leaves radical and cauline, 
the blades flat with recurved margins, 30-50 cm. long, 3-8 
mm. wide, scabrous, glaucous beneath, with long hairs near 
base; ligules hyaline, truncate, lacerate, 1-3 mm. long; sheaths 

slightly compressed, usually with spreading, coarse hairs; in- 
florescence a false panicle, 20-40 cm. long, leafy; racemes soli- 

nate, the first glume herbaceous, oblanceolate, 8-10 mm. long, 
obtuse, sparsely long-hairy on back; sessile spikelet bisexual, 
fusiform-cylindric, 8-10 mm. long inclusive of the rigid, 
oblique callus densely beset with rusty-brown bristly hairs 2-4 
mm. long, the first glume coriaceous, convolute, obtuse, with 
ascending, rigid, short hairs on upper portion, the second 
glume as long as the first; awn of fertile lemma perfect, thick, 
geniculate, about 5 cm. long, with short, soft hairs. Sept— 

Oct. Low mountains and lowlands; Honshu, Shikoku, Kyu- 

shu; common. Korea, Manchuria, China, and India. 

tary, spathed at base; spikelets of the lower 2 pairs alike, stami- 

97. ISCHAEMUM L. Kamo-Nno-HAsHI ZOKU 

Branched annuals or perennials; leaf-blades flat, lanceolate; racemes 2(-10), fasciculate at summit of branches, sessile; rachis 
thickened, 3-angled, flat or slightly concave on the face, the joints disarticulating with the sessile spikelet; spikelets geminate, 
alike or nearly so; pedicellate spikelet bisexual, staminate or neuter, the sessile spikelet bisexual; first glume coriaceous, 2-keeled 
with inflexed margins, flat or convex on face, the second navicular; sterile lemma membranous or thinly herbaceous, paleate and 
staminate; fertile lemma bifid, usually awned from the sinus; palea hyaline; stamens 3——About 50 species, in warm-temperate 

to tropical regions, abundant in s. Asia. 

1A. Culm-nodes glabrous; leaf-blades glabrous or with spreading hairs; spikelets broadly lanceolate to narrowly obovate, narrowly winged. 
1. I. aristatum 

1B. Culm-nodes ciliate; leaf-blades usually appressed-pubescent; spikelets obovate to broadly so, usually broadly winged, commonly long- 
Hairy om tlie) Laces ier ss os cle merrlerar areca NRT are eles teals stream Te rite Sarena lei oro bl ccalalaverei tetera acetate ayerowmmere 2. 1. anthephoroides 
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1. Ischaemum aristatum L. J. crassipes (Steud.) 
Thell.; Andropogon crassipes Steud.; I. sieboldi Miq.; I. 
steboldii var. formosanum Hack.; I. crassipes var. aristatum 
Nakai; /. zhomanum Honda——Kamo-no-HASHI, Culms 
30-70 cm. long, branched and decumbent or ascending at 
base, glabrous; Icaf-blades flat, linear, 15-30 cm. long, 5-10 
mm. wide, narrowed at the ends, glabrous, rarely with spread- 
ing hairs; ligules short, truncate or bifid; sheaths glabrous or 
ciliate; racemes 2, geminate, sessile, erect and appressed to 
each other, 4-7 cm. long, joints of the rachis thick, nearly 
glabrous; spikelets alike, broadly lanceolate to narrowly 
obovate, usually glabrous, 5-6 mm. long, rather acute, awned 
or awnless; first glume narrowly winged at tip—]July—Nov. 
Sandy seashores; Honshu, Shikoku, Kyushu; common and ex- 
tremely variable——Korea, Manchuria, Formosa, and China. 

2. Ischaemum anthephoroides (Steud.) Mig. Rottbo- 
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ellia anthephoroides Steud.; I. eriostachyum Wack.; I. hok:- 
anum Honda; Andropogon anthephoroides (Steud.) Steud. 
— KE-KAMO-NO-HASHI. Culms 30-80 cm. long, from a 

branched, decumbent or ascending base, glabrous, hairy on 
upper parts and nodes; leaf-blades flat, broadly linear, 15-30 
cm. long, 8-12 mm. wide, usually appressed-pubescent on both 
sides; ligules truncate, often bifid, sometimes lacerate; sheaths 
usually appressed-pubescent; racemes 2, geminate, erect and 
appressed to each other, 6-12 cm. long, sessile, with long 
white hairs, the joints thick, 3-angled, white-ciliate on the 
angles; sessile spikelet obovate to broadly so, 7-8 mm. long, 
obtuse, usually hirsute on back; first glume with broad, more 
or less serrulate wings; awn of fertile lemma perfect, ex- 
serted.July-Sept. Sandy seashores; Hokkaido, Honshu, 
Shikoku, Kyushu; common. Korea and China. 

98. 

Rather large, stout perennials; culms leafy; leaf-blades flat, with a thick midnerve; racemes 2 to several, congested, terminal 

on the peduncle, the joints 3-angled, thick; spikelets alike, 2-flwered, the first glume of sessile spikelets coriaceous, lanceolate, 
rather acute, 2-keeled, with inflexed margins, the second navicular; sterile lemma lanceolate, paleate and staminate; fertile lemma 
slightly shorter; pedicelled spikelets acute to acuminate, the first glume with 1 keel——Several species, in e. Asia, India, and the 

PHACELURUS Griseb. Ar-asui Zoku 

Mediterranean region. 

1. Phacelurus latifolius (Steud.) Ohwi. Rottboellia 
latifolia Steud.; Ischaemum latifolium (Steud.) Miq., non 
Kunth, 1829; R. foliata Steud——At-asut. | Rhizomes elon- 
gate, covered with short scales; culms stout, 80-120 cm. long, 
erect, simple, glabrous; leaf-blades flat, broadly linear to nar- 
rowly lanceolate, 20-40 cm. long, 1-4 cm. wide, long-acumi- 
nate, with a rounded base; ligules truncate, 1-2 mm. long, 

ciliolate; sheaths terete, ciliate and pilose around the mouth; 

5-12, rarely reduced to 1, the axis very short, the segments 
3-angled, glabrous, slightly thickened above, nearly as long as 
the pedicel; sessile spikelets appressed in the depression be- 
tween the joint and pedicel, 3-angled, lanceolate, glabrous, 
acute, about 10 mm. long, awnless; first glume nearly coria- 
ceous, inflexed on margins, flat but somewhat concave above 
between the keels—June-Oct. Near seashores; Hokkaido, 
Honshu, Shikoku, Kyushu; rather common and gregarious. 

inflorescence digitate, terminal, exserted, glaucescent, some- _——Korea, Manchuria, and China. 

times dull purplish, erect, sessile, 10-25 cm. long; racemes 

99. HEMARTHRIA R. Br. UsHI-NO-sHIPPEI ZOKU 

Perennials; culms decumbent, often creeping at base, rather slender, compressed, branching toward the ends; leaf-blades flat, 
linear; racemes solitary, compressed, with a narrow spathe at base, the peduncle and rachis obtusely angled; spikelets awnless, 
geminate on the nodes of the thickened rachis, one sessile and perfect, the other pedicelled and sterile, the pedicels thickened, 
appressed and partly adnate to the slightly grooved side of the rachis-joint; racemes compressed-cylindric, persistent until after 
maturity; sessile spikelets narrowly ovate-oblong; first glume coriaceous, flat on back, tapering to a blunt tip, keeled and inflexed 
near the margins; pedicelled spikelet similar, smaller—Several species, in the Tropics and warmer regions. 

1A. Culms long-creeping, rarely ascending or nearly erect at base; leaf-blades 7-15 cm. long, 2-5 mm. wide, slightly narrowed and obtuse 
at apex; sessile spikelets 4-6 mm. long including the basal callus; first glume of sessile spikelets narrowly oblong, abruptly narrowed 
above the middle to the obtuse apex. ..............------- = ope atareidege cotebeP vole lac PANN Ne rciede: fedoras ciescllo foliose st opener 1. H. compressa 

1B. Culms erect or rarely short-creeping at base; leaf-blades 20-30 cm. long, 3-7 mm. wide, gradually narrowed and acuminate at apex; 

sessile spikelets 5-8 mm. long including the basal callus; first glume lanceolate to broadly so, usually gradually narrowed from the 
base\toithe (obtuse: apex. <).)-\<) sis <i. oe 5 eae rcetetetereteeie eres os 

1. Hemarthria compressa (L. f.) R. Br. Rottboellia 
compressa L. £——KoBANO-UsHI-NO-sHIPPEI. Rhizomes well 
developed; culms creeping to ascending at base, erect above, 
glabrous, 70-100 cm. long, branching; leaf-blades glaucous, 
7-15 cm. long, 2-5 mm. wide, slightly narrowed to the obtuse 
apex, glabrous, rather rounded at base; ligules truncate, cilio- 
late, about 0.5 mm. long; sheaths short, ciliate above; racemes 
solitary, peduncled, subulate, slightly curved, 5-8 cm. long, in- 
cluded in the sheath at base; rachis joints 3-3.5 mm. long, the 
spikelets adherent to the rachis joints; first glume of sessile 
spikelets 4-6 mm. long including the basal callus, narrowly 
oblong, narrowed above the middle to the obtuse apex; first 
glume of pedicelled spikelets broadly lanceolate, gradually 

REA eoiacr ooo Suan Se Ge metre crdirence aaa 2. H. sibirica 

narrowed near base to the obtuse apex——July-Sept. Wet 
places in lowlands and near seashores; Kyushu.—Ryukyus, 
China, Formosa, Indochina, and India. 

2. Hemarthria sibirica (Gand.) Ohwi. Roztboellia st- 
birica Gand.; R. compressa var. japonica Hack.; H. japonica 
(Hack.) Roshev.; R. japonica (Hack.) Honda——Usut-no- 
SHIPPEI. Perennial; culms erect, ascending or short-creep- 

ing at base, 80-120 cm. long, branching, glabrous; leaf-blades 
flat, linear to broadly so, glaucous, 20-30 cm. long, 3-7 mm. 
wide; ligules truncate, about 0.5 mm. long, ciliolate; sheaths 
short, glabrous; racemes 5-8 cm. long, narrow, subulate, 
slightly curved; rachis joints 4-6 mm. long, fused with the 

pedicel; sessile and pedicelled spikelets similar in shape; first 
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glume 5-8 mm. long inclusive of the basal callus, lanceolate to 
broadly so, gradually narrowed from base to the obtuse apex. 
—July-Sept. Wet places in lowlands; Honshu, Shikoku, 

100. COIX L. 
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Kyushu; common.—Korea, China, Manchuria, Ussuri, and e. 

Siberia. 

Juzupama Zoku 

Tall, stout annual or perennial; culms branched; leaf-blades rather broad, flat; inflorescences numerous, on long peduncles 
clustered in the axils of the upper leaves, monoecious, the pistillate enclosed in a globose to ovoid, bead-like involucral bract from 
which protrudes a staminate raceme; pistillate spikelets 3 together, 1 fertile, 2 reduced and sterile, the first glume broad, many- 
nerved, the second keeled; fertile lemma and palea hyaline; staminate spikelets geminate or in 3’s, 2-flowered, lanceolate, the 
first glume herbaceous, with a narrow wing on each side, many-nerved, the stamens 3.—Few species, in tropical Asia. 

1. Coix lacryma-jobi L. Juzupama. Perennial; culms 
tufted, branched at base, about 1 m. long, rather thick; leaf- 
blades 30-60 cm. long, 24 cm. wide; involucral bracts ovate, 

hard, lustrous, about 1 cm. long; first glume of staminate 
spikelets herbaceous, oblong, obtuse, pale green—— Frequently 
cultivated and sometimes naturalized in our area. 

Var. mayuen (Romain) Stapf. C. mayuen Romain— 
Hato-mucr. Similar to the typical phase but annual, the 
inflorescence often drooping and with broader bracteal leaves; 
involucral bracts crustaceous, elliptical or oblong——Fre- 
quently cultivated in our area, possibly native of Indochina or 
China. 

Fam. 42. CYPERACEAE Kayatsurt-cusa Ka 

Grasslike or rushlike herbs; culms usually triquetrous, solid; leaves with a closed sheath at base, linear, more or less scabrous; 
flowers in spikelets, hermaphroditic or unisexual, sessile, solitary, subtended by few to many spirally imbricate or distichous 
bracts or scales (squamae) ; perianth wanting or represented by hypogynous bristles or rarely by scales; stamens 1-6, usually 3; 
anthers basifixed, 2-locular, the filaments distinct; ovary 1-locular; style 2- to 3(—4)-fid; ovule 1, anatropous; fruit a small achene, 
lenticular or trigonous in transverse section; seeds with abundant mealy or fleshy endosperm.——Cosmopolitan with about 70 

genera, and about 3,500 species. 

Sedge Family 

1A. Flowers bisexual or sometimes unisexual, not inclosed in a perigynium. 
2A. Spikelets many-flowered; flowers always bisexual. 

3A. Scales distichous; spikelet flat; perianth wanting; style-base continuous with the achene. .............-...-000--00- 1. Cyperus 

3B. Scales spirally arranged, except in some species of Fimbristylis. 

4A.  Style-base not swollen, gradually passing into the achene. 
5A. Perianth-segments 0-6, bristle-shaped, petaloid, or membranous. 

6A. Perianth-segments or at least some of them broadly dilated, petaloid or membranous. 
Wc berianto-serments)2 si planitsaustallyap la Drow Sete reise late iererelcfatereverwieloevoleielovateiovelelevcte/croiceialeveyete etatevelehe| sl <is]aze 2. Lipocarpha 

7B berianth-serments: 65) plants Mairyes ce sie «cere vieysisiel cscs) cjersiepeierw sie cis « sisineivie|e. viele cje soi v/s) eter oe viele ciefois-oiciajelsiels 3. Fuirena 
GBigerenanti-sepments) pristle-shaped sarare Lyn OtI0 Pomaterstetsteteretetsiefe ic atetetera tide lererete(alet cre ctele aicle at efelotobeval=liniateverateleie 4. Scirpus 

5B. Perianth of numerous silky bristles, much-elongate after anthesis. .......-. 2.000 cseeeeeee cece eeeeeeees 5. Eriophorum 
4B. Style-base bulbously thickened, distinct from the achene. 

8A. Perianth wanting; blade of leaves elongate; spikelets 1 to numerous. 
DAC style-baseldecid vous from tne aChenesralstetny-tareicyerevclaielareieyetefeloysereiaeectcustsaiel atneyaveveleveratafale eieloieralerereraetoneis cote 6. Fimbristylis 
OB yStyle-basesmore orlessipersistentionst he ACU CNC: aleisie. «1c ctateione/n ois) Sieerelie s/obaistetelaleye elalaleverefsl elo, sheley eleinievolouelsle/= 7. Bulbostylis 

8B. Perianth of bristles, rarely wanting; achene crowned by a persistent style-base; leaves bladeless; spikelet solitary, terminal. 
8. Eleocharis 

2B. Spikelets few-flowered; flowers bisexual or unisexual. 

10A. Flowers or most of them bisexual. 
11A. Spikelets fertile, except the uppermost. 

12A. Style 3-fid; achenes trigonous; scales distichous. 

ISAS, “Achene noticrowned|iwith7aistyle-base: <:.7. -\s\</.<iiaie iol -tenstit ef ousi ee olajsfevar= & ojatwiace ule fe leYale)a .aveyslclspfoatelels Salele 6 9. Schoenus 
ISB Achene crowned withthe persistent sty le-bases) cies «+ eleleiece,+els,eveeialase sje o1e sere’ ev elo inias'derviess ie ule Sievers eieiere 10. Carpha 

12B. Style 2-fid or scarcely divided; achenes lenticular; scales spirally imbricate. .............-.-eeeeeeee 11. Rhynchospora 
11B. Lower flowers of the spikelet sterile; style of fertile flowers 3-fid; achene trigonous. 

14A. Leaves dorsiventrally flattened; inflorescence corymbose, flat or convex; achenes somewhat drupelike, beakless. . 12. Cladium 

14B. Leaves bilaterally compressed or terete; inflorescence a slender panicle; achenes coriaceous, beaked. .. . 13. Machaerina 

10B. Flowers always unisexual; spikelets often androgynous (i.e., the upper part staminate, the lower pistillate). 

15A. Inflorescence paniculate or globose, composed of rather small spikelets; achene falling separately from the scales. .... 14. Scleria 
15B. Inflorescence glomerate, subsessile, composed of very small spikelets; achene falling with the 2 surrounding scales. 

15. Diplacrum 
1B. Flowers unisexual, the pistillate enclosed in a perigynium (prophyllum). 

16A. Achene surrounded by a perigynium, open on one side at least above the middle. ............ 0.02: ce eee eeeeeeee 16. Kobresia 
168;, -Achene inclosediin.a perigynium,/opentonlysat the tips </.< «i<; tere wicscias wisjeisyura/oas stare) cyo «1s a}eiaie wisyeltls eje.0 wia.vie slevaia © aie 17. Carex 

1. CYPERUS L.  Kayarsuri-cusa Zoxu 

Annuals or perennials; culms erect, leafy only at base; leaves usually elongate, sometimes bladeless, sheathing at base; in- 
florescence simple or compound, umbelliform or capitate, with few to numerous spikelets, usually subtended by 1 to several 
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leaflike bracts; spikes usually peduncled, sometimes sessile; spikelets sessile, 1- to many-flowered; flowers bisexual; scales usually 
2-ranked; perianth none; stamens 1—3; style continuous with the ovary, not enlarged at base, deciduous; stigmas 2 or 3; achenes 

lenticular or 3-angled——About 700 species, mostly in tropical and warm-temperate regions of both hemispheres. 

1A. Stigmas 2; achenes lenticular. 
2A. Achenes dorsiventrally compressed, the ventral surface facing the rachilla. ..............-00 eee eee eee eee cena 1. C. serotinus 

2B. Achenes laterally compressed, the angle facing the rachilla. 
3A. Spikelets many-flowered, not jointed at base. 

4A. Surface cells of the achene longitudinally oblong, thus the achene transversely wrinkled. .................. 2. C. diaphanus 
4B. Surface cells of the achene hexagonal, thus the achene puncticulate. 

5A. Culms decumbent or ascending at base, often producing roots at the nodes; scales distinctly sulcate. .... 3. C. sanguinolentus 

5B. Culms erect; scales not sulcate. 
6A. Scales 3.5—-5 mm. long, with a curved keel. ....... 
6B. Scales 1.5-2.5 mm. long, with a straight keel. 

ae VS ee Lave reaen Steeles eine ee lle ca vaya Voyage feraceate rast opeseuenes alors 4. C. unioloides 

7A. Spikelets usually almost erect, gradually tapering to the apex, partially tinged with dark red; achenes narrowly oblong, 
SUBbtrUNCATEN jsieus aisjsinpeyeley- isieieys <poreyaisisteereretods 6 a ciaeshasregeptaelone tes Redeiataae Paetehskeus oral secchsconcieneteis ep orate 5. C. polystachyos 

7B. Spikelets usually spreading, linear (parallel-sided), brownish or dark brown; achenes oblong-obovate, not truncate. 
6. C. globosus 

3B. Spikelets 1-Alowered, jointed at base, in a dense terminal globose head; rhizomes long-creeping. ............... 7. C. brevifolius 
1B. Stigmas 3; achenes trigonous (Nos. 25-28, sometimes the stigmas 2 and achenes lenticular). 

8A. Rachilla articulate; spikelets hardly flattened. 
9A. Rachilla articulate only at base; spikelets 4-5 mm. long. ............ 2. eee eee ec eee e eet ee ee eee eens 8. C. cyperoides 
9B. Rachilla articulate below each scale; spikelets 1-1.5 cm. long. .........--.--eeeeee cece ete eee ee tees 9. C. odoratus 

8B. Rachilla not articulate; spikelets usually flattened. 
10A. Spikelets spicate, the rachis distinct. 

11A. Rhizomes long-creeping; culms not tufted. 
12A. Culms long-leaved at base; subtending bracts longer than or nearly as long as the inflorescence. 

13A. Rachis hispid; scales broadly ovate, 2 mm. long; plant of wet places. ...........--.---+--------sees 10. C. pilosus 
13B. Rachis not hispid; scales narrowly ovate, 3-3.5 mm. long; plant of sandy places. ...................- 11. C. rotundus 

12B. Culms with bladeless or short-bladed sheaths at base; subtending bracts shorter than the inflorescence. 

11B. Rhizomes thick and very short, or absent; culms tufted. 

.. 12. C. monophyllus 

14A. Culms stout, thickened at base; perennials or apparently annuals. 
15A. Scales elliptic or ovate, acute or mucronate; achenes elliptic or narrowly ovate. 

16A. Spikelets scarcely flattened, 4-6 mm. long; scales acute. ...........0 esses eee eee ee etree eee eeeees 13. C. ohwit 
16B. Spikelets compressed, 5-8 mm. long; scales with a short recurved mucro at apex. .... .. 14. C. exaltatus var. iwasaku 

15B. Scales narrowly oblong, obtuse; achenes narrowly oblong. .....-...------eee eee eee eee eee ees 15. C. glomeratus 
14B. Culms slender, not thickened at base; annuals or biennials. 

17A. Scales 1-1.5 mm. long, rounded and emarginate or mucronate, nearly as long as the achene. 
SAR Rachisiciliate;iscalesisanguineous entices eyereiii ier teleeieeieiieiioiacieiee icici eiieeeieieicrs 16. E. orthostachyus 

18B. Rachis glabrous; scales light yellow to reddish brown, mucronate. 
19A, Rachis and rachilla nearly wingless; scales light yellow, minutely mucronate. ...............+.0+-+e0+ 17. C. iria 
19B. Rachis and rachilla winged; scales distinctly mucronate. 

20A. Scales light yellow to tawny with a straight mucro. .............0eeeeeeeeeee eee eee eeees 18. C. microiria 
20B. Scales reddish brown, the mucro of the scale awnlike, more or less recurved. ...............--- 19. C. amuricus 

17B. Scales, including the short awn, 3—3.5 mm. long, rather obtuse, nearly 3 times as long as the achene. .. 20. C. compressus 
10B. Spikelets fascicled or digitate, the rachis wanting; small annuals or perennials. 

21A. Spikelets distinctly compressed; scales acutely keeled, always 2-ranked. 

22A. Achenes nearly as long as the scale, acutely 3-angled; scales dark sanguineous or blackish brown, rounded and slightly 
eMarginate, MOtsMUCrOMAtEs jererece ew lave use axelesoveeetsrercuel aie ommeee re Teterom cairo eisieicieiersie ore eeteiopetcie sheteenons rere 21. C. difformis 

22B. Achenes %4—% as long as the scale, obtusely angled, whitish; scales pale to reddish brown, mucronate. 

23A. Scales obtuse with an extremely short mucro, often partially reddish. 

24A. Scales straight; rachilla quite or almost hidden by the densely imbricate scales. ................--+.++ 22. C. haspan 
24B. Scales ultimately recurved; rachilla distinctly visible. ...........- cece cece cece cece eect eee eeeee 23. C. tenuispica 

23B. Scales rounded or truncate, the midrib pale green, excurrent into a long recurved awn. .............- 24. C. hakonensis 
21B. Spikelets terete or slightly flattened; scales 2-ranked or spiral, obtusely keeled, pale green. 

25A. Achenes ellipsoidal or obovoid, obtusely angled; scales ovate or ovate-orbicular, several-nerved. 
AG Seles Creteountanlkry, Geaikes SoesoccosnsdcodeedandecasodandocdadcacodnaosnoUmesoudeudoson 25. C. nugatensis 
Z6BmScalestovates ratheracutelon eraduallyspointedses serene aries 26. C. nipponicus 

25B. Achenes oblong or lanceolate, acutely angled or winged; scales oblong to lanceolate, hyaline, 3- to 5-nerved. 
27A. Scales 2-ranked, with a smooth or sparsely spinulose mucro; achenes acute but not winged. .... 27. C. extremiorientalis 

27B. Scales spirally arranged or inconspicuously 2-ranked, with a smooth or minutely papillose mucro; achenes narrowly 
WED SECs ee vrevpey aie cls nesatpstcveratsieccheioteuslece castes alps 

1. Cyperus serotinus Rottb. C. japonicus Miq.; Juncel- 
lus serotinus (Rottb.) C. B. Clarke; Duval-jouvea serotina 
(Rottb.) Palla; C. makinoi Nakai——Muzu-cayatsuri. Rhi- 
zomes elongate, terminated by an oblong tuber; culms 50-100 
cm. long, stout, usually smooth; leaves 5-8 mm. wide; 

corymbs compound, large, with 5-8 erect-spreading smooth 

HodosccodndAGUGAodHeOoUNUOdOOSpEShaObOUsOOAED 28. C. pacificus 

rays, subtended by 3 or 4 spreading leaflike bracts; spikes 2-4 
cm. long and as broad, the rachis usually appressed-setulose; 
spikelets 1-2 cm. long, 2-2.5 mm. wide, turgid-biconvex, dark 
sanguineous to pale green; scales broadly ovate, 2-2.5 mm. 
long, obtuse, not keeled, entire, involute; achenes 1.5 mm. 
long, nearly orbicular, biconvex, dorsiventrally compressed, 
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brownish; stigmas 2, rarely 3——Aug.—Oct. Marshy places; 
Hokkaido, Honshu, Shikoku, Kyushu———Korea, Manchuria, 

Formosa, China, India, and Europe. 

2. Cyperus diaphanus Schrad. C. setiformis Korsh.; 
Pycreus setiformis (Korsh.) Nakai; P. gratissimus Kitag.; C. 
latespicatus var. setiformis (Korsh.) T. Koyama——Tacur-caya- 
TsuRI, HurTori-GAYATSURI. Somewhat resembling No. 3; 
culms 10-30 cm. long; leaves very slender, 1-1.5 mm. wide; 
inflorescence of 1 or 2 sessile spikes bearing several spikelets; 
spikelets oblong, mostly flattened, 8-15 mm. long, pale to 
partly sanguineous; scales narrow-ovate, about 3 mm. long, 
obtuse, entire, 3-nerved; achenes 1/3 as long as the scale, 

obovate-orbicular, biconvex, dark brown; stigmas 2——Aug.— 
Oct. Honshu (Aomori); rare——Bonin Isls., Korea, Man- 
churia, Amur, centr. Asia, India, and Malaysia. 

8. Cyperus sanguinolentus Vahl. C. eragrostis Vahl 
non Lam.; Pycreus sanguinolentus (Vahl) Nees; P. eragrostis 
(Vahl) Palla; P. rubromarginatus E. G. Camus——Kawara- 
sucanaA. Culms tufted, 10-40 cm. long, decumbent at base; 
leaves 1-3 mm. wide; inflorescence corymbiform (often a 
head in forma nipponicus T. Koyama); bracts 2 or 3, much 
longer than the inflorescence; spikelets spicate, divergent, com- 
pressed, narrowly oblong, 1-2 cm. long, 2.5-3.5 mm. wide, 
(rarely to 4 mm. wide in forma spectabilis (Makino) Ohwi), 
sanguineous; scales broadly ovate, 2.5-3.5 mm. long, obtuse, 
entire; achenes 2/5-1/2 as long as the scale, biconvex, dark 

brown, broadly obovate; stigmas 2——July-Oct. Wet places; 
Hokkaido, Honshu, Shikoku, Kyushu; common.——Warmer 

parts of the E. Hemisphere. 
4, Cyperus unioloides R. Br. C. angulatus Nees; 

Pycreus angulatus (Nees) Nees; C. tosaensis Makino— 
MucIGARA-GAYATSURI. Culms 30-80 cm. long, slender, stiff; 

leaves 2-3 mm. wide; corymbs simple, with 0 to 4 rays, to 8 
cm. long; bracts 2 or 3, the lowest one much exceeding the 
inflorescence; spikelets compressed, 1-2.5 cm. long, 4-5 mm. 
wide, broadly lanceolate, acute, divergent, pale green to yel- 
lowish brown; scales narrowly ovate, 3.5-5 mm. long, acute; 

achenes to 1.5 mm. long, inflated-biconvex, nearly orbicular, 
dark brown; stigmas 2——July—Oct. Shikoku, Kyushu. 
Pantropic. 

5. Cyperus polystachyos Rottb. Pycreus polystachyos 
(Rottb.) Beauv——Ica-cayatsur1. Rhizomes very short; 
culms tufted, 10-50 cm. long, obtusely 3-angled, stiff: leaves 
1-3 mm. wide; inflorescence simple, corymbose or capitate; 
bracts 3 to 5, much longer than the inflorescence; rays of in- 

florescence to 7 cm. long; spikelets fascicled, nearly erect, 
linear, laterally compressed, 1-2.5 cm. long, 1.5 mm. wide, 
usually somewhat reddish; scales nearly erect, narrowly ovate, 
1.5-2 mm. long, rather obtuse; achenes half as long as the 
scale, narrowly obovate, compressed-biconvex, brown, some- 
what truncate at apex; stigmas 3, rarely 2——Aug—Oct. 
Sandy places near seashores; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu——Widespread in warmer parts 
of the world. 

6. Cyperus globosus All. C. flavidus Retz.; Pycreus 
globosus (All.) Reichenb.; C. nilagiricus Hochst. ex Steud.; 
C. globosus var. nilagiricus (Steud.) C. B. Clarke; C. fuscoater 
Meinsh.——Aze-caratTsurI. Culms slender, obtusely angled, 
smooth, 10-50 cm. long; leaves 1-2 mm. wide; corymbs sim- 
ple, with 1-5 rays to 8 cm. long; bracts 2 to 4, the lower ones 
longer than the inflorescence; spikelets linear, 1-2.5 cm. long, 
2-25 mm. wide, yellowish brown, strongly compressed; 
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scales narrowly ovate, 1.5-2 mm. long, obtuse, entire; achenes 
1/3-2/5 as long as the scale, biconvex, dark brown, obovate; 
stigmas 2——Aug.—Oct. Wet places; Honshu, Shikoku, Kyu- 
shu; common. Korea, Manchuria, China, Formosa, Ma- 

laysia, India, Australia, s. Europe, and tropical Africa. 
7. Cyperus brevifolius (Rottb.) Hassk. var. brevifolius. 

Kyllinga brevifolia Rottb.; K. intermedia var. oligostachya 
C. B. Clarke——Atwa-kucu, Tarwan-HIME-KucU. Rhizomes 
elongate-creeping; culms solitary, erect, rather soft, 7-30 cm. 
long; leaves soft, 2-3 mm. wide; head solitary (very rarely 2 
or 3), globose or ovoid-globose, sessile, 5-10 mm. long, pale 
green; bracts 3, leaflike, elongate; spikelets numerous, jointed 
at base, densely disposed, broadly lanceolate, 3-3.5 mm. long, 
compressed, 1-flowered, acute; scales membranous, pale green 
or with reddish brown flecks, the keel spinulose or sometimes 
smooth, the apex prolonged to a slightly recurved mucro; 
achenes half as long as the scale, obovate, brownish, laterally 

compressed; stigmas 2———July-Oct. Honshu, Shikoku, Kyu- 
shua—Ryukyus, Formosa, China, and other warmer regions. 

Var. leiolepis (Fr. & Sav.) T. Koyama. Kyllinga mono- 
cephala var. leiolepis Fr. & Sav.; K. gracillima Miq.; K. brevi- 
folia var. gracillima (Miq.) Kuekenth.; C. brevifolius var. 
gracillimus (Miq.) Kuekenth.; K. brevifolia var. leiolepis (Fr. 
& Sav.) Hara——Hime-Kucu. Spikelets slightly broader 
than in the typical phase, oblong, distinctly turgid, rather 
obtuse, lustrous, the keel of scale smooth, the mucro not re- 
curved. July-Oct. Hokkaido, Honshu, Shikoku, Kyushu. 

Korea and China. 
8. Cyperus cyperoides (L.) O. Kuntze. Scirpus cyper- 

oides L.; Mariscus sieberianus Nees; C. sieberianus (Nees) K. 
Schum.; C. umbellatus sensu Migq., non alior.; M. cyperinus 
sensu auct. Japon., non Vahl——Inu-Kucu, Kucu. Rhi- 

zomes hard, abbreviated; culms 30-80 cm. long, thickened at 
base; leaves 3-6 mm. wide; inflorescence umbelliform or capi- 

tate, simple, with 5 to 15 rays to 8 cm. long; bracts 4 or 5, 
leaflike, longer than the inflorescence; spikes cylindrical; spike- 
lets spreading, linear-lanceolate, terete or obscurely 3-angled, 

4-5 mm. long, pale green, in part slightly yellowish, acumi- 
nate, 0.5-0.7 mm. wide, 1- or 2-flowered; scales erect, narrowly 

oblong, about 3 mm. long, involute, obtuse; achenes 2/3 as 

long as the scale, narrowly oblong, obtusely 3-angled; stigmas 
3—Aug-Oct. Honshu (Izu Isls. s. Kinki, Chigoku 
Distr.)——s. Korea, China, Ryukyus, Formosa, Malaysia, 

India, Australia, and Africa. 
9. Cyperus odoratus L. C. ferax L. C. Rich.; Maricus 

ferax (L. C. Rich.) C. B. Clarke; Torulinium confertum 
Hamilt.; T. ferax (L. C. Rich.) Urban; C. speciosus Makino, 
non Vahl——Kin-cayaTsur1, MUTSUORE-GAYATSURI. Culms 
(10-) 20-60 cm. long, stout, slightly thickened at base; leaves 
5-10 mm. wide; corymbs frequently compound, large, with 5 
to 10 stiff rays to 15 cm. long, the bracts 5-8, the lower much 

longer than the inflorescence; spikelets spreading, linear, terete, 

1-1.5 cm. long, 1-1.2 mm. thick, more or less flexuous, 5- to 

16-flowered, the rachilla thick; scales loosely arranged, ap- 
pressed, 3 mm. long, elliptic, obtuse, nearly keelless, partly 
yellowish; achenes half as long as the scale, narrowly obovate, 
3-angled, slightly compressed, brownish; stigmas 3—Hon- 
shu (Awa); rare——Ryukyus, Formosa, Indochina, and Ma- 
laysia and the Tropics generally. 

10. Cyperus pilosus Vahl. C. subulatus Steud.; C. 
piptolepis Steud.; C. marginellus Nees——ONI-GAYATSURI. 
Somewhat resembling No. 1, but rhizomes slender, elongate, 
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without a terminal tuber, the spikelets more numerous and 
dense; culms stout, 30-80 cm. long, scabrous above; leaves 5- 
10 mm. wide; spikelets linear, 7-20 mm. long, 2-3 mm. wide, 

often somewhat reddish brown, scales broadly ovate, about 2 

mm. long, acute, 2-nerved on both sides; achenes 3/5 as long 

as the scale, broadly ellipsoidal, 3-angled, brownish, the faces 
slightly concave; stigmas 3.—July—Oct. Wet places; Hon- 
shu (centr. distr. and westw.), Shikoku, Kyushu-—Ryukyus, 
Formosa, China, Malaysia, India, N. Australia, and tropical 
West Africa. 

11. Cyperus rotundus L. var. rotundus. C. laevissimus 
Steud. HHAMA-SUGE. Rhizomes long and slender, firm; 

culms slender, 20-40 cm. long, smooth, the base bulbously en- 
larged and covered with brown fibers; leaves 2-6 mm. wide; 
corymbs simple or compound, with 1-7 rays, to 10 cm. across; 
the bracts 1 or 2, as long as or slightly longer than the inflores- 
cence; spikelets spreading, 1.5-3 cm. long, 1.5-2 mm. wide, 
lustrous, sanguineous, loosely 20- to 40-flowered; scales nar- 
rowly ovate, ascending, 3-3.5 mm. long, somewhat obtuse; 
achenes 2/5 as long as the scale, oblong, compressed-triangular, 
dark brown; stigmas 3.——July—Oct. Abundant in sandy 
places; Honshu, Shikoku, Kyushu———Widely distributed in 
tropical and warm-temperate regions of both hemispheres. 

Var. yoshinagae (Ohwi) Ohwi. C. yoshinagae Ohwi—— 
‘TOSA-NO-HAMA-SUGE. Spikelets lanceolate, short, 2.5 mm. 
wide; scales somewhat densely arrangedShikoku; rare. 

12. Cyperus monophyllus Vahl. C. tegetiformis sensu 
auct. Japon., non Roxb.; C. malaccensis var. brevifolius 
Boecklr.—Snuicuiro-1, Ryukyu-t. Rhizomes stout, long- 
creeping; culms 1-1.5 m. long, 3-angled, 2.5-4 mm. thick 
above, naked, with 2 or 3 bladeless or short-bladed sheaths at 
base; corymbs usually compound, with 5-10 rays to 7 cm. long, 
the bracts 2-4, leaflike, usually shorter than the inflorescence, 
to 7 cm. long; spikelets linear, hardly compressed, 1-3 cm. 
long, 1-1.5 mm. thick, light ferruginous, loosely 20- to 40- 
flowered; scales oblong, 2=2.5 mm. long, very obtuse, nearly 
erect, not keeled; achenes slightly shorter than the scale, com- 
pressed-trigonous, linear-oblong; stigmas 3——Aug.—Oct. Oc- 
casionally cultivated, also wild in the warmer parts; Honshu, 

Shikoku, Kyushu-—Ryukyus, Formosa, China, and Indo- 
china. 

18. Cyperus ohwii Kuekenth. Tsuxusut-0-cayatsurt. 
Coarse herb; rhizomes thick, short; culms stout, 1-1.5 m. long, 
thickened at base; leaves 10-15 mm. wide; corymbs large, 10- 
20 cm. long and as broad, compound to decompound with 
erect to spreading rays to 7 cm. long, the bracts 3-5, leaflike, 
much longer than the inflorescence; spikes cylindrical, bearing 
numerous densely arranged spikelets; spikelets obliquely 
spreading, 4-6 mm. long, slightly compressed, light yellowish; 
scales elliptic, about 2 mm. long, acute; achenes %4 as long as 
the scale, grayish brown, concave-convex; stigmas 3.——Sept.— 
Oct. Kyushu (Fukuoka Park)—Indochina and Malaysia. 

14. Cyperus exaltatus Retz. var. iwasakii (Makino) T. 
Koyama. C. iwasakii Makino; C. exaltatus sensu auct. Japon., 

non Retz.; C. tokiensis C. B. Clarke——Kan’ENn-GAYATSURI. 
Culms loosely tufted, stout, 80-120 cm. long; leaves 8-15 mm. 
wide; corymbs large, decompound, 10-30 cm. long and as 
broad, with 5-10 stiff rays to 20 cm. long, the bracts 4 or 5, 
leaflike, much longer than the corymb; spikes 10-15 mm. thick, 
cylindric, very dense with numerous spikelets; spikelets 
spreading, 5-10 mm. long, flattened, often yellowish brown in 
front; scales ovate, 1.7-2 mm. long, the keel green, ending in 
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a recurved awnlike mucro; achenes half as long as the scale, 
elliptic, stramineous; stigmas 3——Sept—Oct. Swamps and 
shallow ponds in lowlands; Honshu (Hitachi and Tokyo). 
—Korea.—The typical phase occurs in se. Asia. 

15. Cyperus glomeratus L. Chlorocyperus glomeratus 
(L.) Palla——Numa-cayatsurt. Annual or sometimes a 
short-lived perennial; culms loosely tufted, 20-70 cm. long; 
leaves 2-8 mm. wide; corymbs rather large, simple or com- 
pound, 3-10 cm. long, with 3-5 rays to 10 cm. long, the bracts 
3 or 4, leaflike, much exceeding the inflorescence; spikes ob- 
long-cylindric, very dense, with numerous spikelets; spikelets 
ascending to nearly erect, linear, compressed, 5-10 mm. long, 
1.5 mm. wide, ferrugineous; scales narrowly oblong, slightly 
obtuse, somewhat acutely keeled; achenes half as long as the 
scale, narrowly oblong, 3-angled, slightly compressed, grayish 
brown; stigmas 3——Swampy places; Honshu (Kanto and 
Yechigo Distr.)——Korea, China, Amur, Manchuria, Ussuri, 

India, and Europe. 
16. Cyperus orthostachyus Fr. & Sav. C. truncatus 

Turcz., non L. C. Rich.; C. fimbriatus sensu Miq., non Nees; 
C. truncatus var. orthostachyus (Fr. & Sav.) C. B. Clarke —— 
UsHi-kucu. Annual; culms tufted, soft, 20-70 cm. long; 
leaves soft, 2-6 mm. wide; corymbs large, compound, 5-20 
cm. long, with 5-7 oblique, spreading to ascending rays to 20 
cm. long, the bracts 3-5, the lowest one longer than the in- 
florescence; spikelets linear, slightly compressed, 5-10 mm. 
long, 1.5 mm. wide, dark reddish purple; scales broadly ellip- 
tic, 1.2 mm. long, rounded-truncate, entire; achenes slightly 
shorter than the scale, obovate, 3-angled, dark brown; stigmas 
3.—Aug.—Oct. Wet places; Hokkaido, Honshu, Shikoku, 
Kyushu; common.—Korea, China, Manchuria, Ussuri, and 
Dahuria. 

17. Cyperus iria L. C. paniciformis Fr. & Sav.; C. iria 
var. paniciformis (Fr. & Sav.) C. B. Clarke——Kocome-cAya- 
TsurI. Annual; culms loosely tufted, 20-60 cm. long; leaves 
2-6 mm. wide; corymbs simple or compound, to 15 cm. long, 
with 3-5 rays, the bracts 4 or 5, the lower 2 or 3 longer than 
the inflorescence; spikelets spreading or ascending, numerous, 
densely 10- to 30-flowered, linear, 5-10 mm. long, 1.5-2 mm. 
wide, compressed, yellowish; scales broadly obovate, 1-1.5 mm. 
long, emarginate and minutely mucronate, the midrib green; 
achenes slightly shorter than the scale, obovate, 3-angled, 
brownish; stigmas 3.—Cultivated fields and wastelands; 
Honshu, Shikoku, Kyushu; common.—Ryukyus, Formosa, 
Korea, China, Indochina, Malaysia, India, Africa, and Aus- 

tralia. 
18. Cyperus microiria Steud. C. textori Miq.; C. iia 

var. microiria (Steud.) Fr. & Sav.; C. japonicus Makino, non 
Miq.; C. amuricus var. textori (Miq.) Kuekenth.; C. amuricus 
var. japonicus Kuekenth., excl. basionym; Chlorocyperus fran- 
chettit Palla——Kayatsuricusa, KI-GAYATSURI. Annual, 
somewhat resembling No. 17; leaves 2-5 mm. wide; spikelets 
linear, 7-12 mm. long, 1.5 mm. wide, yellowish, often slightly 
reddish brown; scales 1.5 mm. long, rounded at apex with the 
green excurrent midrib ending in a distinct erect mucro; 
achenes slightly shorter than the scale; stigmas 3——Aug.— 
Oct. Waste grounds and cultivated fields; Honshu, Shikoku, 
Kyushu; very common.—kKorea, Manchuria, and China. 

19. Cyperus amuricus Maxim. C. amuricus var. japont- 
cus Miq.; C. krameri Fr. & Sav.; C. textori var. laxa Fr. & Sav.; 

C. pterygorrhachis C. B. Clarke ex Lév.; C. amuricus var. 
pterygorrhachis (C. B. Clarke) Ohwi——Cua-cayatsuri. An- 
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nual, resembling No. 18; culms 20-60 cm. long; spikelets lin- 
ear, compressed, 7-12 mm. long, 1.5-2 mm. wide, reddish 
brown; scales broadly obovate, 1.5 mm. long, rounded, the 
midrib green, excurrent as a slightly recurved awnlike mucro. 
—Aug—Oct. Cultivated fields and waste grounds; Honshu, 

Shikoku, Kyushu; rather common.—Korea, Ussuri, Amur, 
China, and Formosa. 

20. Cyperus compressus L. Kucu-cayatsurt. An- 
nual; culms tufted, 10-40 cm. long; leaves 1-3 mm. wide; in- 
florescence simple, to 10 cm. long, with 1-5 ascending rays 
about 5 cm. long, rarely the rays abbreviated and the inflores- 
cence capitate, the bracts 2 or 3, longer than the inflorescence; 
spikelets linear, 1-2.5 cm. long, 2.5-3 mm. wide, strongly com- 
pressed, pale and somewhat yellowish at maturity, slightly 
lustrous; scales broadly ovate, 3-3.5 mm. long, obtuse, incon- 

spicuously several-nerved, the keel thick, green, with a slightly 
recurved awnlike mucro about 0.7 mm. long at apex; achenes 
1/3 as long as the scale, lustrous, 3-angled; stigmas 3——-Aug. 
-Oct. Waste grounds, roadsides, seashores, quite common; 
Honshu (Kanto Distr. and westw.), Shikoku, Kyushu-— 
Ryukyus, Formosa, China, India, and throughout the Tropics. 

21. Cyperus difformis L. Tama-cayatsuri. Soft an- 
nual; culms tufted, 15-60 cm. long; leaves 2-5 mm. wide; in- 
florescence a simple or compound corymb to 7 cm. across, with 
1-6 rays to 5 cm. long, or sometimes capitate, the bracts 2 or 
3, the lowest longer than the inflorescence; spikelets very 
densely disposed in subglobose spikes, linear, 3-10 mm. long, 
1 mm. wide, compressed or slightly turgid, dark reddish 
brown to pale green, dull; scales obovate-orbicular, 0.5 mm. 
long, entire, rounded-emarginate, the keel rather acute, green; 

achenes nearly as long as the scale, 3-angled, pale, obovate; 
stigmas 3—Aug—Oct. Common in wet places or in paddy 
fields; Hokkaido, Honshu, Shikoku, Kyushu=——Ryukyus, 
Formosa, Korea, China, India, Malaysia, Australia, s. Europe, 
and Africa. 

22. Cyperus haspan L. Ko-aze-cayatsurt, Mizu-Ha- 
NABI. Rhizomes elongate, slender; culms solitary, nearly 
naked, 20-60 cm. long; leaves flaccid, short, often bladeless, 
2-6 cm. long; corymbs compound or simple, to 15 cm. across, 
with many spreading slender rays, the bracts 1 or 2, leaflike, 
longer or shorter than the inflorescence; spikelets digitate in 
groups of 4 or 5, linear, flat, 5-15 mm. long, 1.5-2 mm. wide, 
sanguineous; scales oblong to narrowly so, about 1.5 mm. long, 
emarginate and mucronulate with the green midrib ending as 
an erect slightly excurrent mucro; achenes 1/3 as long as the 
scale, white, 3-angled, elliptic; stigmas 3——Aug—Oct. 
Swampy places and rice paddies; Honshu, Shikoku, Kyushu. 
—Ryukyus, Formosa, China, Indochina, India, Malaysia, and 
Australia. 

23. Cyperus tenuispica Steud. C. flavidus sensu auct. 
plur., non Retz.; C. pseudohaspan Makino——Htme-caya- 
Tsur1, Mizu-wanazi. Closely akin to the preceding, but 
rhizomes absent; culms tufted, flaccid; leaves 2-4 mm. wide; 
spikelets 3-8 mm. long, 1-1.5 mm. wide; scales oblong to ob- 
long-lanceolate, nearly 1 mm. long, obtuse and emarginate, 
with a green keel excurrent as a slightly recurved mucro; 
achenes 2/5-1/2 as long as the scale, white, broadly obovate, 
obtusely 3-angled; stigmas 3——Aug—Nov. Wet places; 
Honshu, Shikoku, Kyushu——Ryukyus, Formosa, s. Korea, 
China, Indochina, India, Malaysia, tropical Australia, and 
tropical Africa. 
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24, Cyperus hakonensis Fr. & Sav. C. trinervis var. 
flaccidus Kuekenth., pro parte——Hrna-cayatsurt. Small 
green annual; culms flaccid, tufted, 5-25 cm. long; leaves usu- 
ally reduced to short-bladed or bladeless hyaline sheaths; 
corymbs simple or subcompound, rather loose, with 3-5 short 
rays, rarely to 10 cm. long, the bract solitary, decurrent on the 
culm, nearly as long as the inflorescence; spikelets digitate, in 
groups of 2-6, strongly flattened, light green, 5-12 mm. long, 
2 mm. wide; scales spreading, broadly ovate, 1 mm. long, the 
keel conspicuous, more or less winglike, excurrent at apex as a 
recurved awn 1/5-1/4 as long as the scale; achene 1/3 as long 
as the scale (including the awn), broadly obovate, 3-angled, 
light yellow; stigmas 3—Aug—Oct. Wet grassy places in 
low grounds; Honshu, Shikoku, Kyushu——Korea and 

China. 
25. Cyperus niigatensis Ohwi. Nucata-cayarsurt. 

Annual; culms tufted, about 10 cm. long; leaves 1-2 mm. 

wide; inflorescence capitate, globular, 1-1.5 cm. wide, the 
bracts 4 or 5, spreading, to 10 cm. long; spikelets numerous in 
the head, ovate, 2-3 mm. long, 1.5 mm. wide, slightly flat- 

tened, obtuse, yellowish green; scales ascending, 2-ranked, 
ovate-orbicular, obtuse, entire, hyaline, 5- to 7-nerved; achenes 
1/2-2/3 as long as the scale, obovate, brownish, obtusely 
angled, lunate in cross section, the midrib sometimes slightly 
conspicuous; stigmas 2 or 3——Honshu (Niigata). 

26. Cyperus nipponicus Fr. & Sav. var. nipponicus. 
C. michelianus var. nipponicus (Fr. & Sav.) Kuekenth.; Jun- 
cellus nipponicus (Fr. & Sav.) C. B. Clarke; J. pygmaeus sensu 
auct. Japon., pro parte, non C. B. Clarke; Dichostylis nipponica 
(Fr. & Sav.) Palla——Ao-cayatsurt, O-TAMA-GAYATSURI. Soft 
green annual; culms 5-25 cm. long; leaves 1-2.5 mm. wide; 
inflorescence capitate, globose, dense, 1-2.5 cm. across, occa- 
sionally umbelliform with 1-5 rays to 5 cm. long, the bracts 
leaflike; spikelets slightly flattened, lanceolate or narrowly 
ovate, 3-7 mm. long, 1.5-2 mm. wide, pale green; scales 2- 
ranked, dense, ovate, 1.7-2 mm. long, several-nerved, hyaline, 
obtuse with a broad tip; achenes 2/5-1/2 as long as the scale, 
obovate to elliptic, Junate in cross section, obtusely angled, 
light brown; stigmas 2 or 3——Aug.—Oct. Honshu, Shikoku, 

Kyushu.— Korea, China, and Manchuria. 

Var. spiralis Ohwi. Scirpus stauntoniit C. B. Clarke; C. 
stauntonit (C, B. Clarke) Ohwi——O-suro-cayatsuri. Spike- 
lets not flattened, obscurely angled; scales spirally arranged. 
— Honshu, Shikoku.——China. 

27. Cyperus extremiorientalis Ohwi. Juncellus pyg- 
maeus sensu auct. Japon., non C, B. Clarke——Hime-ao-caya- 

TSURI. Soft green annual; culms 3-15 cm. long; leaves 1-2 

mm. wide; inflorescence capitate, globose, 1-1.5 cm. in di- 
ameter, densely many-spiculose, the bracts leaflike, longer than 
the inflorescence; spikelets mostly flat, lanceolate to broadly so, 
2-6 mm. long, 1-1.3 mm. wide, acute, pale green; scales 
broadly lanceolate, 1.5-2 mm. long, 2-ranked, hyaline, faintly 
3- to 5-nerved, very obtuse and mucronate, the mucro ex- 

tremely short, erect, sparsely spinulose or smooth; achenes 
1/2-2/3 as long as the scale, narrowly oblong, planconvex, 
light brown, acutely angled; stigmas 2——Aug—Oct. Hon- 
shu, Shikoku. 

28. Cyperus pacificus (Ohwi) Ohwi. C. michelianus 
sensu auct. Japon., non Link; Scirpus michelianus sensu auct. 
Japon., non Roem. & Schult.; C. michelianus var. pactficus 
Ohwi; Isolepis micheliana sensu auct. Japon., non Roem. & 
Schult. SHIRO-GAYATSURI. Soft green annual; culms 3- 
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20 cm. long; leaves 1-2 mm. wide; inflorescence capitate, 

globular, 5-15 mm. in diameter, the bracts 3-6, 4-10 cm. long; 
spikelets numerous, dense, 3-5 mm. Jong, 1.5 mm. wide, some- 
what compressed; scales spirally arranged or inconspicuously 
2-ranked, broadly lanceolate, 1.5 mm. long, hyaline, slenderly 
3- to 5-nerved, scarcely keeled, very acute and mucronate at 
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tip, the mucro extremely short, erect or nearly so, smooth or 
bearing a few papillose processes; achenes 3/5-1/2 as long as 
the scale, narrowly ovate-oblong, unequally biconvex, acutely 
angled and narrowly winged——Aug.—Oct. Hokkaido, Hon- 
shu (Kinki Distr. and eastw.)——Korea. 

2. LIPOCARPHA R. Br. Hinjrcayatsuri Zoku 

Annuals or perennials; culms leafy only at base; leaves elongate, linear; spikelets several, many flowered, in a headlike cluster; 

inflorescence terminal, subtended by leaflike bracts; flowers bisexual; scales spirally imbricate; perianth-segments (or prophylla) 
2, hyaline, one of them placed between the scales of the spikelet and the achene, the other between the achene and the axis 

(rachilla) of the spikelet; stamens 1 or 2; style continuous with the ovary, scarcely enlarged at base, deciduous; stigmas 2 or 3; 
achenes narrowly oblong, beakless, surrounded by the perianth-segments——About 15 species, in tropical to warm-temperate 
regions. 

1. Lipocarpha microcephala (R. Br.) Kunth. Hypae- 
lyptum microcephalum R. Br.; L. zollingeriana Boecklr.; Cy- 
perus zollingerianus (Boecklr.) T. Koyama; Isolepis squarrosa 
sensu Miq., non Roem. & Schult—Htnjr-cayatsurt. Flac- 
cid green annual; culms tufted, erect, obtusely 3-angled, 
smooth; leaves 1-2 mm. wide, often filiform; head solitary, 

small, 5-8 mm. across, deltoid, usually composed of 3 spikelets, 
the bracts 2, divergent to reflexed, leaflike; spikelets ovoid- 

3. FUIRENA Rottb. 

globular, obtuse, 3-5 mm. long, sessile; scales numerous, 
broadly oblanceolate, 1-1.3 mm. long, pale green, sometimes 
brown-flecked, with an apical recurved short awn-like mucro; 
achenes 1 mm. long, lanceolate, obtusely angled, light yellow, 
covered by 2 hyaline scales; stigmas 3——Aug.—Oct. Wet 
places and waste grounds in lowlands; Honshu, Shikoku, Kyu- 
shu. Korea, Manchuria, China, Formosa, India, Malaysia, 

and Australia. 

Kuro-TAMA-GAYATSURI ZOKU 

Hairy annuals or perennials; culms nodose; leaves slender, flat; inflorescences terminal and lateral, short-peduncled; spikelets 

hairy; flowers bisexual; scales spirally imbricate; perianth of 3 stipitate, cordate or elliptic scales with as many alternating short 
bristles; stamens 3; style continuous with the ovary, scarcely thickened at base, deciduous; stigmas 3; achenes 3-angled, beakless. 
— About 30 species, in tropical and subtropical regions of the E. and W. Hemispheres, one in our area. 

1. Fuirena ciliaris (L.) Roxb. Scirpus ciliaris L.; F. 
glomerata LLam.m KuR0-TAMA-GAYATSURI. Annual; culms 
10-40 cm. long, with 2 or 3 nodes; leaves flat, short-linear, 

5-15 cm. long, 3-7 mm. wide, flaccid, short-pointed, the ligule 
ferrugineous, 1-2 mm. long; inflorescences 1-2; spikelets 3-10, 
oblong, 4-7 mm. long, 3 mm. wide, dark gray-green; scales 
elliptic, 1.5 mm. long, loosely pilose, grayish, hyaline, rounded 
at apex, the awn about 1 mm. long, recurved; achenes acutely 

4. SCIRPUS L. 

3-angled, obovate-orbicular, about 0.7 mm. long, light brown, 
mucronate; perianth-segments 6, the inner 3 nearly as long as 
the achene, squarrose, long-stiped, glabrous, the outer 3 
bristle-shaped, very short———Wet places and paddy fields; 
Honshu (Shimosa Prov. and Chugoku Distr.), Shikoku, Kyu- 
shu. s. Korea, Ryukyus, Formosa, China, India, and Ma- 
laysia. 

Horarvu-1 Zoku 

Perennials, rarely annuals, usually glabrous, sometimes small, sometimes stout; culms naked or with a few nodes; leaves linear, 

sometimes reduced to a truncate sheath; inflorescence terminal or pseudolateral, headlike, corymbose, or somewhat umbelliform, 
subtended by 1-several bracts, sometimes consisting of a solitary spikelet; spikelets usually many-flowered; flowers bisexual; scales 
spirally arranged (or all except the lowest) 1-flowered; perianth of 0-8 usually scabrous bristles or rarely of flat, smooth, elongated 
fibers; stamens 1-3; style continuous with the ovary, not enlarged at base, deciduous; stigmas 2 or 3; achenes obovate, lenticular 
or 3-angled——Cosmopolitan, with about 200 species. 

1A. Inflorescence terminal; bracts several or none, sometimes 1. 

2A. Bracts none or 1, scalelike; spikelet solitary, terminal. 

3A. Leaves bladeless or nearly so. 
4A. Culms nearly terete, smooth; basal sheaths coriaceous, lustrous; perianth-segments of bristles, hardly exceeding the achene. 

1. S. caespitosus 
4B. Culms sharply 3-angled, scabrous on the angles; basal sheaths hyaline, dull; perianth-segments filiform, silky, elongate after 

anthesissmlchwexceedinpathelachene storicm=9 lon o-n-eeeeeet eee reat eiteereere Gere creer 2. S. hudsonianus 
3B. Leaves, at least some of them, with elongate blades. ......... 2.000 eecccc ress cece eee e eects ences ecees 3. S. pseudofluitans 

2B. Bracts several, flat, leaflike; culms more or less leafy, tall, stout; leaves linear. 

5A. Spikelets several to numerous, small; achenes 0.7—1.3 mm. long. 
6A. Stigmas 3; achenes compressed-triangular to trigonal. 

7A. Culms slenderly striate, distinctly 3-angled above, often scabrous on the angles; leaf-sheaths loosely surrounding the culm; 
spikelets dark gray. 

8A. Culms 50-120 cm. long; cauline leaves at least 20 cm. long; scales less than 2 mm. Jong. 
9A. Spikelets 5-7 mm. long, solitary or few together; bristles frequently prominently flexuous. 
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10A. Bristles slightly longer than the achene, retrorsely scabrous nearly to the base; rays of inflorescence and branchlets 
scabrous near tip; sterile shoots not elongate. .........00ecceeeeee eee eneeee 4. S. sylvaticus var. maximouwiczit 

10B. Bristles prominently flexuous, 3-4 times as long as the achene, with spreading to ascending spines only on apical 
part; rays of inflorescence and branchlets smooth; sterile shoots much elongate. ..............++++ 5. S. radicans 

9B. Spikelets 2-2.5 mm. long, densely congested in groups of 8—40; bristles erect, shorter than the achene. 
6. S. atrovirens var. georgianus 

8B. Culms 15-40 cm. long; cauline leaves 3-7 cm. long; scales 3.5—-4 mm. long. ............000000eeee 7. S. maximowiczit 
7B. Culms smooth, lustrous, stiff, obtusely 3-angled; leaf-sheaths tightly surrounding the culm. 

11A. Leaves not septate-nodose, prominently scabrous on margin; rays of inflorescence smooth or slightly scabrous at tip; 
spikelets dark gray. 

12A. Cauline leaves 4-8 mm. wide; scales lanceolate, 0.7 mm. wide at base. ...........-.eeeeeeeeee 8. S. mitsukurianus 

12B. Cauline leaves 3-6 mm. wide; scales ovate or narrowly so, 1-1.3 mm. wide at base. 

13A. Lateral inflorescence with 5-10 capitate clusters of spikelets, the terminal twice compound, with slender rays. 
9. S. karuizawensis 

13B. Lateral inflorescence with 1 or 2 capitate clusters of spikelets, the terminal once-compound, with 3-6 stiff rays. 

10. S. fuirenoides 
11B. Leaf-sheaths and under surface of the blade septate-nodose; rays and branchlets of inflorescence prominently scabrous; 

spikelets reddish brown. .............--.--- 
6B. Stigmas 2; achenes biconvex; spikelets reddish brown. 

FOO. COD CORBA OR OO OL. CHOGDeOL Cooma n aor oe 11. S. wichurae 

14A. Sheath of cauline leaves partially brownish; rays and branchlets of inflorescence smooth; spikelets in groups of 4-10, 2.5-3.5 
mm. thick; scales concolorous, l-nerved or very obscurely veined. ............0. eee cece cece eeeee 12. S. ternatanus 

14B. Sheath of cauline leaves pale green throughout; rays and branchlets of inflorescence scabrous at apex; spikelets in groups 

of 2-5, about 1.5 mm. thick; scales rusty brown with a broad green midrib. ...............00+000 13. S. kiushuensis 
5B. Spikelets several, sometimes solitary or numerous, relatively large; achenes 3—4 mm. long. 

15A. Spikelets 1-3; inflorescence simple; scales short-awned; stigmas 2; achenes with more or less concave faces, about 3 mm. 
longs broadlyxobovates Compressed omercsercie sterct votes oletercicieteteiatelovel tere mic aicietetcle oie cleieiters te vereiereietererominteicters 14. S. planiculmis 

15B. Spikelets usually rather numerous; inflorescence compound; scales with a recurved awn; stigmas 3; achenes 3-angled, with 

Mlatifaces.13:5—4immilongw cuneate) ats bases yrs//- <ijacicre eye aetalole rare ote ial eva lava ial aialaiels io stereo sia gee a aieeaeraaiae 15. S. fluviatilis 

1B. Inflorescence appearing lateral, the lowest bract culmlike as a continuation of the culm; spikelets 7-20 mm. long; leaves bladeless, ex- 
cept No. 23. 

16A. Inflorescence usually capitate; scales membranous to more or less coriaceous, faintly nerved; rhizomes almost wanting, except in 
No. 16. 

17A. Rhizomes slender, elongate; culms solitary; spikelets usually 1. .......... cece eee eee eee eeceeeceeeceeees 16. S. lineolatus 
17B. Rhizomes wanting or very short; culms tufted; spikelets 3-12. 

18A. Culms slender, terete or nearly so. 

19A. Achenes 2 mm. long; scales nearly coriaceous. 

20A. Spikelets acute, pale green; bristles 4, much exceeding the achene. ............ 2.00 ccc ceeeeeeeeeees 17. S. wallichit 
20B. Spikelets rather obtuse, more or less stained ferruginous when dried; bristles 5-6, shorter than or slightly longer than the 

Ele nics) BAC GUDAE RECEDES EoOn CC ee DUCTION DON DOOD CACO COR ane Se roe aOOn 18. S. juncoides 
19B. Achenes 1.2-1.5 mm. long, the bristles 1.5 times as long as the achene; scales relatively soft. 

21A. Spikelets 44.5 mm. wide; scales with an insignificant midrib on back; achenes compressed trigonous. .. 19. S. hondoensis 
21B. Spikelets 3-4 mm. wide; scales with a very broad green midrib; achenes planoconvex. .............. 20. S. komarovit 

18B. Culms acutely 3-angled 

22A Culms thick; spikelets long, not angled; achenes indistinctly rugose; style and stigma 4 mm. long; anthers 2.5 mm. long. 

21. S. triangulatus 
22B. Culms relatively slender, the faces distinctly concave; spikelets angled; achenes distinctly rugose; style and stigma 2.5 mm. 

long;/anthers 0:7 mm: long: .2.--....-00+s++-es aieealatatetateyeteteravarwreietaves ore mare eqsth Soverdeeteleyeee trials leretaevatate 22. S. mucronatus 

16B. Inflorescence corymbose, rarely capitate; scales hyaline, emarginate, mucronate, nerveless; achenes usually smooth; rhizomes 
creeping or elongate. 

23A. Radical leaves with an elongate blade, linear, often overtopping the inflorescence. ..........0e0eeeeeeecece 23. S. nipponicus 
23B. Radical leaves bladeless or nearly so. 

24 e-eGulms:acntelyss-angleds rbizomes slender,jelongates . -\ieiseivizisioie sie nisicie slels a niele cers oe «inieisieteinisicis e/tecicieiere nie 24. S. triqueter 
Dabs CUMS IteLete aT MIZOMeS|SDOI ee SCOlbsuatreriaters cine tretororelctereinteranvcilo cove Uri neste etamesarimemercie cerene 25. S. tabernaemontani 

1. Scirpus caespitosus L. Trichophorum caespitosum 
(L.) Hartm.—Mine-narr-t. Rhizomes densely tufted, 
densely covered with coriaceous, decaying sheaths; culms 5-30 
cm. long, terete, erect, leafless, smooth, enveloped by a few 
coriaceous, lustrous, brownish sheaths 7-20 mm. long; spikelet 
solitary, terminal, narrowly ovoid, 3-5 mm. long, 2- to 5- 

flowered, tawny, bractless; achenes broadly obovate, com- 

pressed-trigonous, mucronate; bristles 6, erect, 1.5 times as 

long as the achene, nearly smooth; anthers 3, linear——July- 
Aug. Wet slopes and moors in high mountains; Hokkaido, 
Honshu (n. and centr. distr.) ——Sakhalin, Kuriles, and cir- 
cumpolar. 

2. Scirpus hudsonianus (Michx.) Fern. Eriophorum 
alpinum L.; Trichophorum alpinum (L.) Pers.; S. tricho- 

phorum Asch. & Graebn.; Eriophorum hudsonianum Michx. 
—HIME-waTA-suGE, MIyAMA-SAGI-SUGE. Resembles No. 1, 

but slightly larger; culms slender, 10-30 cm. long, acutely 
angled, scabrous, enveloped in hyaline bladeless sheaths at base; 
spikelet solitary, terminal, broadly lanceolate, 5-7 mm. long, 
narrowly ovoid when mature, bractless, 5- to 10-flowered, red- 

dish brown; achenes 1.3 mm. long, narrowly obovate, com- 

pressed-trigonous, mucronate; bristles 6, filiform, much elon- 
gate and exserted, to 2 cm. long, white, smooth; anthers 
linear—June-July. Sphagnum moors; Hokkaido—n. 
Korea, Kuriles, and circumpolar. 

8. Scirpus pseudofluitans Makino. S. fluitans subsp. 
pseudofluitans (Makino) T. Koyama——Byakko-1. Pale 
green, flaccid; sterile shoots elongate, the branches aggregated, 
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elongate, leafy; leaves smooth, thick, linear, 5-10 cm. long, 
1-2 mm. wide; fertile culms leafless except at base, 5-15 cm. 

tall; spikelet solitary, terminal, oblong, more or less acute, 5-7 
mm. long, bractless, many-flowered, pale green; scales ovate, 

4-45 mm. long, obtuse; achenes narrowly obovate, 1.5 mm. 
long, planoconvex; bristles wanting; stamens 3, the anthers 
linear——Rare, in streams and around springs; Honshu 
(Iwaki Prov.). 

4, Scirpus sylvaticus L. var. maximowiczii Regel. S. 
orientalis Ohwi——Kuro-ABURAGAYA, YAMA-ABURAGAYA. 

Short-rhizomatous; culms 80-120 cm. long, 6- to 8-noded, ob- 
tusely 3-angled at base, acutely angled above, scabrous on the 
angles below the inflorescence; cauline leaves flat, linear, 20-40 
cm. long, 5-10 mm. wide, long-acuminate, the sheaths loosely 
surrounding the culm, 5-10 cm. long; inflorescence a solitary, 

terminal, large, compound umbelliform panicle subtended by 
2-5 leaflike bracts much exceeding the inflorescence, the rays 
numerous, the longer ones to 15 cm. long, scabrous above; 

spikelets solitary or in 3’s, numerous, dark gray, narrowly 
ovoid, 4-7 mm. long; achenes 1 mm. long, pale; bristles 5-6, 
slightly longer than the achene, retrorsely scabrous.—July— 
Aug. Swampy places in woods; Hokkaido, Honshu (n. and 
centr. distr. especially in mountains)——Korea, Sakhalin, 
Manchuria, and Ussuri—The typical phase occurs in Europe. 

5. Scirpus radicans Schk. S. hokkaidoensis Beetle; S. 
sylvaticus var. radicans (Schk.) Willd——Tsuru-apuracaya, 
Ke-nasur-apuracaya. Culms 1-15 m. long, with 7-10 
nodes; leaves 7-10 mm. wide, 20-35 cm. long; inflorescence 
10-20 cm. long and as broad, the rays and branchlets glabrous; 
spikelets solitary on each branchlet, narrowly oblong-ovoid, 
5-7 mm. long; scales dark gray, about 2 mm. long; bristles 6, 
3-4 times as long as the achene, prominently flexuous, nearly 
glabrous; anthers 1 mm. long, otherwise with the characters of 
No. 4.—Swampy places; Hokkaido, Honshu (Uzen); rare. 

Sakhalin, Korea, Siberia, and Europe. 

6. Scirpus atrovirens Willd. var. georgianus (Harper) 
Fern. S. georgianus Harper; S. hattorianus Makino— 
Twakt-apuracayaA. Culms stout, more than 1 m. long, gla- 
brous, leafy; cauline leaves flat, linear, 20-30 cm. long, 8-10 
mm. wide, the sheaths 4-5 cm. long; inflorescence terminal, 
compound, 5-10 cm. long, the lower 2 or 3 bracts longer than 
the others, leaflike, narrow, exceeding the inflorescence, the 

rays smooth, sometimes with short branchlets; spikelets sessile, 
disposed in capitate clusters of 8-10 spikelets, broadly ovoid, 
obtuse, 2-2.5 mm. long, dark gray; scales about 1 mm. long, 
very obtuse; achenes slightly shorter than the scale, ellipsoid, 
pale, compressed-trigonous; bristles 4-5, slender, erect, with a 
few spines at tip; anthers 0.8 mm. long-———Honshu (Iwaki); 
rare-——N. America. 

7. Scirpus maximowiczii C. B. Clarke. Eriophorum 
japonicum Maxim.; S. japonicum (Maxim.) Fern., non Fr. & 
Sav.; E. maximowiczti (C. B. Clarke) Beetlh—Taxane- 
KURO-SUGE, MryAMA-WATA-SUGE. Rhizomes short; culms soli- 
tary, with 1-3 nodes, 15-40 cm. tall; radical leaves flat, broadly 
linear, 3-6 mm. wide, long-attenuate, obtuse at tip, the cauline 

3-7 cm. long, the sheath 3-4 cm. long, loosely surrounding 
the culm at base; inflorescence terminal, compound, 3-5 cm. 
long, nodding on one side, the bracts 1 or 2, short, the rays 
scabrous; spikelets oblong, rarely in capitate clusters of 1-3, 
7-10 mm. long, 3-4 mm. thick, dark gray; scales membranous, 
3.5-4 mm. long, very obtuse; achenes broadly obovate, 1.3 mm. 
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long, the bristles 6, flexuous, 5-6 mm. long, sparsely spinulose 
at tip; anthers 2-3 mm. long—July-Aug. Wet places in 
high mountains; Hokkaido, Honshu (n. & centr. distr.) ——s. 
Kuriles, Sakhalin, Korea, and Ussuri. 

8. Scirpus mitsukurianus Makino. Matsu-Kasa-susuxt. 
Culms 1-1.5 m. long, stout, terete, with 5-7 distant nodes; 
radical leaves shorter than the culm, the cauline 48 mm. 
wide, elongate, long-attenuate, the sheath 3-10 cm. long, 
tightly surrounding the culm; inflorescence of 2-5 interrupted 
subcompound panicles, the terminal one largest, 5-10 cm. 
long, the subtending bracts several, 2 or 3 of them longer than 
the others, longer than the inflorescence; spikelets sessile, 
densely congested in globular-capitate clusters of 10-20, ovate- 
oblong, 4-6 mm. long, dark brownish gray; scales lanceolate, 
3 mm. long, 0.7 mm. wide, acute; achenes obovate, com- 
pressed-trigonous, 1 mm. long, mucronate, pale, the bristles 
5-6, about 5 mm. long, sparsely ascending-spinulose at tip. 
—Aug.—Oct. Swamps in low grounds; Honshu, Shikoku, 
Kyushu. 

9. Scirpus karuizawensis Makino. S. coreanus Palla; S. 
fuirenoides var. jaluanus Komar.; S. jaluanus (Komar.) Na- 
kai; S. fuirenoides var. karuizawensis (Makino) Hara—— 
Hime-MaTsu-Kasa-susuKI. Differs from the following in the 
lateral branches of the panicle with 5-10 clusters of spikelets, 
the terminal panicle decompound, and by the more slender 
rays—Aug.—Oct. Swamps; Honshu (Shinano Prov., Karui- 
zawa) ; rare—Korea and Manchuria. 

10. Scirpus fuirenoides Maxim. Ko-matsu-KAsA-SUSUKI. 
Rhizomes short; culms 80-120 cm. long, stout, with 4 or 5 
nodes; radical leaves linear, the cauline 3-4 mm. wide, gradu- 
ally attenuate; partial panicles 4-6, the lateral composed of 1 
or 2 clusters of spikelets, the terminal with 3-6 stiffly erect 
simple rays, the bracts leaflike, narrow; spikelets sessile, ob- 
long, 5=7 mm. long, 2.5-3 mm. thick, dark grayish brown 
when mature, in globose-capitate clusters of 10-20 spikelets; 
scales ovate-deltoid, 2.5-3 mm. long, 1-1.2 mm. wide, acute; 

achenes obovate, mucronate, compressed-trigonous, about 1 
mm. long, pale, the bristles 6, flexuous, about 5 mm. long, 
sparsely ascending-spinulose at tip—Aug.—Oct. Swamps; 
Honshu, Kyushu. 

JJ. Scirpus wichurae Boecklr. var. wichurae. S. erio- 
phorum sensu auct. Japon., non Michx.; S. cyperinus sensu 
auct. Japon., non Kunth; S. concolor Maxim. -ABURA-GAYA. 

Culms 1-1.5 m. long, stout, obtusely 3-angled, with 5-8 distant 
nodes; cauline leaves flat, 30-40 cm. long, 5-15 mm. wide, 
acute, rather stiff, gradually narrowed at tip; partial panicles 
compound, 1-4, the lateral ones small, the terminal often de- 
compound, the bracts 2 or 3, longer or shorter than the partial 
inflorescence; spikelets peduncled or sessile, sometimes in 
clusters of 2-5 (forma concolor Ohwi. Axura-caya), some- 
times solitary (forma wichurae. Atza-so), oblong or ellip- 
soid, 4-8 mm. long, 3-4 mm. thick, obtuse, reddish brown; 
scales narrow-ovate, 2-2.5 mm. long; achenes compressed- 
trigonous, 0.8-1 mm. long, obovate, pale, mucronate, the 
bristles 6, about 4 mm. long, slender, flexuous, ascending, 
scabrous at tip—Aug.—Oct. Wet places in hills and low- 
lands; Hokkaido, Honshu, Shikoku, Kyushu; common and 

variable. 
Var. asiaticus (Beetle) T. Koyama. S. borealis T. Koyama, 

excl. basionym; S. wichurae var. borealis Ohwi, excl. typus 
—Hice-apura-caya. Lateral partial panicles usually want- 
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ing, the terminal one large, with numerous spikelets; spikelets 
dense, globular; scales ovate to broadly so—Honshu, Shi- 

koku, Kyushu-——Korea, China to the Himalayas. 
12. Scirpus ternatanus Reinw. S. chinensis Munro, non 

Osbeck——O-aBurA-GAYA. Culms stout, 60-100 cm. long, 
leafy; cauline leaves elongate, stiff, 8-15 mm. wide, long- 
attenuate, the sheaths loosely enveloping the culm, usually 
brownish and somewhat lustrous at base; inflorescence termi- 
nal, decompound, very large, with smooth stiff rays to 10 cm. 

long, the bracts 3 or 4, leaflike; spikelets sessile, ovoid, obtuse, 
reddish brown, in clusters of 4-10; scales membranous, 1-1.2 
mm. long, ovate-deltoid, obtuse; achenes slightly shorter than 
the scale, flattened, obovate, pale, the bristles 0-3, slightly 
longer than the achene, erect, slender, ascending-scabrous 
above the middle——Kyushu (Hyuga Prov.; Tanegashima) 
—Ryukyus, Formosa, China, and Malaysia. 

13. Scirpus rosthornii Diels. S. kiushiuensis Ohwi; S. 
ternatanus var. kiushiuensis (Ohwi) T. Koyama——Tsuxkusut- 
aBURA-GAYA. More slender than the preceding; culms 60- 
100 cm. long, glabrous, with 5-7 nodes; cauline leaves flat, 
15-20 cm. long, 6-8 mm. wide, gradually attenuate, the sheaths 
rather loosely enveloping the culm; inflorescence terminal, 
large, to 10 cm. wide, the rays stiff, to 5 cm. long, scabrous in 
upper part; spikelets sessile, oblong, 3-4 mm. long, 1.5 mm. 
thick, in clusters of 2-5; scales ovate-orbicular, 1 mm. long, 
very obtuse, brownish with a broad green midrib; achenes 
slightly shorter than the scale, pale, compressed, 0.7 mm. long; 
bristles none——Aug.—Oct.——s. Kyushu=——China. 

14. Scirpus planiculmis F. Schmidt. S. maritimus var. 
affinis sensu auct. Japon., non C. B. Clarke; S. maritimus var. 
compactus sensu auct. Japon., non Mey.; S. biconcavus Ohwi 
——Ezo-UKI-yacaRA, Ko-UKI-YAGARA. Rhizomes elongate; 

culms 40-100 cm. long, 3-angled, without nodes except at 
base, more or less thickened at base; leaves elongate, flat, 
2-5 mm. wide; inflorescence capitate or with 1 or 2 short rays, 
the bracts 1-3, much longer than the inflorescence, leaflike; 
spikelets 1-6, sessile, ovoid, 8-15 mm. long, 6-8 mm. wide, lus- 
trous, reddish or yellowish brown; scales 3-6 mm. long, ellip- 
tic, hyaline, nerveless on both sides, pubescent, emarginate, 
the midrib prolonged into a slightly recurved awn 1-2 mm. 
long; achenes flattened, broadly obovate, 3 mm. long, tawny 
and lustrous, obtusely angled, the faces more or less concave, 
bristles none——July-Oct. Swampy places especially near 
seashores; Hokkaido, Honshu, Shikoku, Kyushu-——Sakhalin, 
Manchuria, Korea, and Ryukyus. 

15. Scirpus fluviatilis (Torr.) A. Gray. S. maritimus 
var. fluviatilis A. Gray; S. yagara Ohwi; S. fluviatilis var. 
yagara (Ohwi) T. Koyama——Ukr-yacara, Yacara. _— Rhi- 
zomes elongate; culms 70-150 cm. long, stout, 3-angled, leafy 
below, globosely thickened at base; leaves flat, 5-10 mm. wide, 
gradually narrowed upward; inflorescence terminal, usually 
simple, with 3-8 rays to 7 cm. long, the bracts 2-4, leaflike, 
elongate; spikelets oblong, 2 or 3 on each ray, 10-20 mm. 
long, 6-8 mm. across; scales oblong, hyaline, brownish, nerve- 
less, 5-6 mm. long, puberulent, emarginate, the midrib end- 
ing in a recurved awn 2-3 mm. long; achenes obovate, 3.5—-4 
mm. long, cuneate at base, 3-angled, at first whitish, finally 
dark brown, lustrous, with equal flat sides, the bristles 6, 

shorter than the scale, retrorsely scabrous———July—Oct. 
Marshy places and shallow waters; Hokkaido, Honshu, Shi- 

koku, Kyushu.—. Asia, Australia, and N. America. 
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16. Scirpus lineolatus Fr. & Say. Hrme-Hortarv-t. 
Rhizomes slender, elongate, forming a tuber at apex in 
autumn; culms loose, solitary, terete, 7-30 cm. long, soft, 
naked, the basal sheaths 1 or 2, hyaline, bladeless, obliquely 
truncate at apex; spikelet solitary, pseudolateral, 7-10 mm. 
long, 3 mm. across, broadly lanceolate, acute, sessile, tawny to 

reddish brown, more or less lustrous; bract 1, terete, 1-4 cm. 
long, erect, continuous with the culm; scales obtuse, hyaline, 

4-5 mm. long, faintly nerved, oblong; stigmas 2; achenes 
broadly obovate, 2 mm. long, dark brown, lustrous, com- 

pressed, glabrous; bristles 4-5, twice as long as the achene, 
retrorsely scabrous; anthers 2.5 mm. long—July—Oct. 
Marshy places; Hokkaido, Honshu, Shikoku, Kyushua— 

Formosa. 

17. Scirpus wallichii Nees. S. sasakii Hayata——Tat- 
WAN-YAMA-I. Culms tufted, green, slender, 10-40 cm. long, 
obtusely 4- or 5-angled, naked; basal sheaths cylindrical, 
obliquely truncate at tip, bladeless; inflorescence capitate, 
pseudolateral, dense, composed of 2-5 spikelets; bract 1, erect, 
5-13 cm. long, continuous with the culm; spikelets narrowly 
ovoid, 3-17 mm. long, 3-3.5 mm. wide, acute, sessile, pale 
green; scales elliptic, 35-4 mm. long, obtuse; stigmas 2; 
achenes broadly obovate, about 2 mm. long, planoconvex, 
slightly rugose; bristles 4, much longer than the achene, 
retrorsely scabrous——Aug.—Oct. Swampy places; Honshu, 
Shikoku, Kyushu———Korea, China, Formosa, and India. 

18. Scirpus juncoides Roxb. var. hotarui (Ohwi) Ohwi. 
S. hotarui Ohwi; S. juncoides sensu auct. Japon., saltem pro 
parte, non Roxb.—Horaru-1. Rhizomes nearly wanting; 
culms 30-60 cm. long, slender, smooth; basal sheaths obliquely 

truncate at apex, bladeless; inflorescence of 1-3(-5) radiate 
sessile spikelets, pseudolateral, headlike; bract 1, decurrent on 
the culm, erect, 5-8 cm. long, shallowly sulcate in front; 

spikelets ovoid to narrowly ovoid, 8-12 mm. long, 5-6 mm. 
across; scales ovate-orbicular, rounded at apex; achenes dark 

brown, lustrous, compressed-trigonous, broadly obovate, 2 
mm. long, rugose; stigmas 3; bristles shorter or slightly longer 
than the achene, 6, retrorsely scabrous, brownish— Rather 
common in wet places; Hokkaido, Honshu, Shikoku, Kyushu. 

— Korea and Manchuria. 
Var. ohwianus (T. Koyama) T. Koyama. S. ohwianus 

T. Koyama; S. juncoides sensu auct. Japon., pro parte, non 
Roxb.—— INU-HOTARU-I. Culms terete, rather soft, opaque, 
indistinctly obtuse-angled; inflorescence of 3-9(-12) short- 
cylindric spikelets; achenes lenticular, unequally convex; style 
bifid; otherwise with the characters of var. hotarui. Hon- 

shu, Shikoku, Kyushu——Ryukyus, Formosa, and China. 

The typical phase occurs in India. 
Scirpus trapezoideus Koidz. S. juncoides Roxb. var. 

triangulatus (Honda) Ohwi; S. erectus var. triangulatus 
Honda; ? S. quadrangulus Makino—Sutkaku-HoTarv-t, SAN- 
KAKU-HOTARU-I. May be a natural hybrid between Nos. 17 
and 20, distinguished from No. 17 by the distinctly 3-5 angled 
stout culms——Honshu, Kyushu. 

19. Scirpus hondoensis Ohwi. MryaMa-HoTarv-t. 
Rhizomes abbreviated; culms soft, 15-40 cm. long; spikelets 

2-4, broadly ovoid, 5-6 mm. long, 44.5 mm. wide, obtuse, 
light. green; scales somewhat hyaline, 3 mm. long; stigmas 3; 

achenes 1.5 mm. long, compressed-triangular; bristles 5-6, 1% 
times as long as the achene; otherwise with the characters of 
the preceding species. July-Sept. Marshy places on edge 
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of lakes or ponds in high mountains; Honshu (n. and centr. 
distr.). 

20. Scirpus komarovii Roshev. S. supinus var. leio- 
carpus Komar.; S. okuyamae Ohwi——Ko-Horarv-t. Rhi- 
zomes scarcely evident; culms tufted, 20-50 cm. long, soft, 
terete, slender; basal sheaths cylindric, the mouth hyaline- 
translucent, obliquely truncate, sometimes cuspidate; in- 
florescence capitate, pseudolateral, of 3-10 sessile spikelets; 
bract 1, 7-10 cm. long, continuous with the culm; spikelets 
broadly ovoid, 5-8 mm. long, 3-4 mm. wide, obtuse, light 

green; scales elliptic, membranous, 2.5-3 mm. long; stigmas 2; 
achenes broadly obovate, 1.2-1.5 mm. long, flattened, dark 

brown, nearly smooth; bristles 4 or 5, 1% times as long as the 

achene, retrorsely scabrous; anthers 0.3 mm. long—July- 
Sept. Hokkaido, Honshu (Kai, Mutsu).—Korea, Man- 
churia, and Ussuri. 

21. Scirpus triangulatus Roxb., S. mucronatus auct. 
Japon., non L.; S. presi Dietr.; S. mucronatus var. robustus 

Miq.; S. mucronatus var. subletocarpa Fr. & Savy.—Kan- 
GARE-I, | Rhizomes abbreviated; culms tufted, 50-120 cm. 
long, acutely 3-angled, stout, naked; basal sheaths 3-angled, 

obliquely truncate at apex; inflorescence capitate, pseudolateral, 
of 4-20 sessile spikelets; bracts 1, 3-angled, 3-10 cm. long, erect 
or ascending, continuous with the culm; spikelets oblong, 1-2 
cm. long, 4-6 mm. wide, light green to light brown, terete; 
scales oblong or ovate, 4-5 mm. long, somewhat firm; stigmas 
3; achenes 2-2.5 mm. long, compressed-triangular, indistinctly 
rugose or nearly smooth; bristles 5-6, 1.5-2 times as long as 
the achene, retrorsely scabrous; anthers 2.5 mm. long, linear. 
—Aug—Oct. Marshes and ponds; common; Hokkaido, 
Honshu, Shikoku, Kyushu.=——Korea, China, Formosa, Malay- 
sia, and India. 

22. Scirpus mucronatus L. S. abactus Ohwi——Hime- 
KANGARE-I. Smaller than the preceding; culms 40-70 cm. 

long, distinctly concave on the faces, 3-5 mm. wide at top; 
spikelets 5-10, ovoid, 6-10 mm. long, 4-5 mm. wide, slightly 
angled; bract solitary, 3-6 cm. long, erect, or spreading; 
scales ovate-orbicular, 3-5 mm. long, rather loosely imbricate; 
stigmas 3; achenes 2 mm. long, distinctly rugose; bristles 6, 
shorter than the achene, retrorsely scabrous; anthers lanceo- 
late, 0.7 mm. long; otherwise as in the preceding species —— 
Aug.-Oct. Marshy places and shallow ponds; Honshu (Kii 
Proy.), Shikoku, Kyushu; rare——Korea to Europe. 

23. Scirpus nipponicus Makino. S. etuberculatus subsp. 
nipponicus (Makino) T. Koyama; S. depauperatus Komar., 
non Poir.— Suizu1, TE-cGA-NUMAI. Rhizomes slender, 

terminated by a small tuber; culms 40-60 cm. long, 3-angled, 
about 2 mm. wide in upper part, without nodes, smooth, leafy 
at base; leaves slightly longer than the culm, flaccid, 3-angled, 
glabrous, 2-3 mm. wide, subobtuse; inflorescence corymbose, 
pseudolateral, 1-3 times dichotomously branched, with 5-8 

loosely disposed spikelets; bract 1, continuous with the culm, 

5. ERIOPHORUM L. 

CYPERACEAE 

erect, 10-20 cm. long; spikelets narrowly oblong to broadly 
lanceolate, 10-15 mm. long, 5-6 mm. thick, subacute, reddish 
brown; scales thin, narrowly oblong-ovate, 4-5 mm. long, 
obtuse, hyaline; stigmas 2; achenes obovate, biconvex, 2 mm. 
long, dark brown, dull; bristles 4, twice as long as the achene, 
retrorsely scabrous.——July—Oct. Ponds and ditches; Hok- 
kaido, Honshu, Shikoku, Kyushu; rare- ‘Manchuria. 

24. Scirpus triqueter L. S. pollichi Godr. & Gren—— 
SanKaku-I. __ Rhizomes slender, long-creeping; culms rather 
distant, 50-100 cm. long, acutely 3-angled, 2-7 mm. thick at 
base; basal sheaths 3-angled, with short blades 0.5 cm. long; 
inflorescence pseudolateral, umbelliform with a few rays, or 
capitate; bract 1, continuous with the culm, 3-angled, 2-5 cm. 
long; spikelets oblong to ovate, 7-17 mm. long, 5-7 mm. thick, 
obtuse, ferrugineous, in clusters of 2 or 3; scales oblong, 
about 4 mm. long, hyaline, dark brown striate, ciliate, shal- 
lowly bifid, the midrib excurrent into a short, erect mucro; 

achenes broadly obovate, biconvex, 2-2.5 mm. long, nearly 
smooth, lustrous; bristles 3-5, nearly as long as the achene, 
retrorsely scabrous; stigmas 2.——July—Oct. Marshy places 
and shallow ponds; Hokkaido, Honshu, Shikoku, Kyushu; 
common. Ussuri, Korea, Manchuria, China, Ryukyus, Ma- 

laysia, India, and s. Europe. 

25. Scirpus lacustris L. var. creber (Fern.) T. Koyama. 
S. tabernaemontani sensu auct. Japon., non Gmel.; S. validus 
Vahl; S. validus Vahl var. creber Fern.; S. lacustris sensu 
auct. Japon., non L.; S. lacustris var. tabernaemontani (Gmel.) 
Doell; S. ciliatus Steud —Fvuto-. Rhizomes stout, creep- 

ing, short; culms thick, terete, glaucous-green, 1-2 m. long; 
basal sheaths cylindric, with a short subulate blade to 10 cm. 

long; inflorescence pseudolateral, umbelliform, once to twice 
compound, with 4-7 rays; bract 1, continuous with the culm; 
spikelets in groups of 2 or 3 or solitary, ovoid, reddish brown, 
5-10 mm. long; scales membranous, elliptic to broadly ovate, 

about 3 mm. long, ciliate, with reddish brown flecks, shallowly 
bifid and mucronate; stigmas usually 2, rarely 3; achenes 2 

mm. long, biconvex, dark grayish brown, smooth; bristles as 
long as the achene, retrorsely scabrous——July—Oct. Ponds 
and lake margins; Hokkaido, Honshu, Shikoku, Kyushu; 

common.—Sakhalin, Kuriles, Korea to Europe. Very vari- 
able——Forma creber. Kura-FuTo-1. Spikelets usually 
aggregated, dark colored——Occurring chiefly in northern 
areas——Forma luxurians Mig. Namiruto1t. Spikelets 
numerous, usually solitary, light colored, scarcely flecked —— 
Common in central areas——Forma australis Ohwi. Na- 
GABO-FUTO-I. Spikelets densely disposed, 10-15 mm. long, 
light colored, not flecked———Common in southern areas.— 
Cy. Zebrinus.  S. lacustris forma zebrinus Hort. ex Asch. & 
Graebn. Suima-Futo-1. Culms transversely white-banded. 
Cultivated——Cy. Pictus. S. lacustris forma pictus Honda 
——TAatTEJIMA-FUTO-I. Culms longitudinally white-lined. 
Cultivated. 

Wata-sucE ZoKU 

Tufted, rhizomatous or stoloniferous perennials; culms few-leaved; radical leaves slender, elongate, flat or 3-angled; cauline 
leaves usually reduced to a sheath; inflorescence of 1 to several spikelets, simple, terminal, bracteate or not; scales spirally ar- 
ranged, many, the lower one empty; flowers bisexual; perianth of many elongate flat fibrous filaments smooth or nearly so, 
much longer than the scale; stamens 3; achenes obovate, compressed-trigonous, rarely scabrous on margin at tip; style slender, 
continuous with the achene and not thickened at base, the stigmas 3——About 15 species, in the subarctic and cool-temperate 
regions of the N. Hemisphere. 



CYPERACEAE 205 

1A. Spikelets several; cauline leaves with distinct blades; rhizomes long-creeping; anthers 2-3 mm. IES Soancmossodauose 1. E. gracile 

1B. Spikelet solitary, terminal; cauline leaves reduced to an inflated sheath. 
2A. Densely tufted, without stolons; radical leaves compressed, 3-angled, scabrous on margin; anthers 2.5-3 mm. long. 

2. E. vaginatum 

2B. Stoloniferous, hardly tufted; radical leaves terete, sulcate on upper surface, smooth; anthers 0.8-1 mm. long. 

1. Eriophorum gracile Koch. E. coreanum Palla; E. 
gracile subsp. coreanum (Palla) Hult.; Scirpus ardea T. 
Koyama, incl. var. coreanus (Palla) T. Koyama—Sact-suce. 

Scarcely caespitose; rhizomes elongate; culms slender, rather 

soft, 20-50 cm. long, obtusely 3-angled; radical leaves com- 
pressed, 3-angled, sometimes over-topping the culm, abruptly 
obtuse, the cauline 1-2, short, subulate, sheathing at base; in- 

florescence simple, the lowest bracts elongate, 1-2 cm. long; 
spikelets 2-5, oblong in flower, 5-10 mm. long, the peduncle 
papillose-pilose; scales narrowly oblong, obtuse, gray, faintly 
nerved; perianth-segments many, white, linear, elongate after 
anthesis and much exceeding the scale, to 2 cm. long; achenes 

narrowly oblong, sometimes mucronate, 3-3.5 mm. long— 
June-Aug. High moors; Hokkaido, Honshu (Kinki Distr. 
and northeast)——Widely distributed in the cooler regions of 
the N. Hemisphere. 

2. Eriophorum vaginatum L. E. scheuchzeri sensu 
Matsum., non Hoppe; E. fauriei E. G. Camus; E. scabridum 
Ohwi; Scirpus fauriei (E. G. Camus) T. Koyama——Wata- 
SUGE, SUZUME-NO-KE-YARI. Densely caespitose in large 

clumps; culms erect, firm, obtusely 3-angled, 20-50 cm. long; 
basal leaves compressed-trigonous, with acute angles, 1-1.5 
mm. wide, abruptly acute, slightly scabrous on margin, the 
cauline 1 or 2, reduced to a bladeless inflated sheath, blackish 

6. FIMBRISTYLIS Vahl 

3. E. scheuchzeri var. tenuifolium 

above, acute; spikelet solitary, terminal, narrowly ovoid, 1-2 
cm. long at anthesis, nearly globose in fruit; scales numerous, 

imbricate, lanceolate-deltoid, dark gray, gradually narrowed 
and acute, I-nerved; achenes obovate, 2-2.5 mm. long; 

perianth-segments white, flat, filiform, much-elongate, to 2-2.5 
cm. long in fruit; anthers 2.5-3 mm. long—June-Aug. 
High moors; Hokkaido, Honshu (n. and centr. part); rather 
common.—Korea, Kuriles, Sakhalin, Siberia, and Europe. 

8. Eriophorum scheuchzeri Hoppe var. tenuifolium 
Ohwi. Scirpus leucocephalus (Boecklr.) T. Koyama forma 
tenuifolius (Ohwi) T. Koyama——Ezo-wata-suce.  Rhi- 
zomes elongate; culms 10-30 cm. long, rather soft, obscurely 
angled, 1- or 2-leaved at base; radical leaves at length elongate, 
terete, sulcate on upper surface, smooth, 0.7 mm. wide, 
abruptly obtuse; sheaths of cauline leaves tubular, slightly in- 
flated in upper part, sometimes terminated by a short setaceous 
blade; spikelet solitary, terminal, obovoid in flower, 1-1.5 cm. 

long, nearly hemispherical in fruit; scales deltoid-lanceolate, 
gradually narrowed to tip, acute, dark gray, I-nerved; perianth- 
segments white, filiform, much elongate, to 2-2.5 cm. long in 
fruit; achenes obovate, about 2 mm. long, mucronate; anthers 

0.8-1 mm. long——July-Aug. High moors; Hokkaido 
(Mount Daisetsu); rare——The typical phase with larger 
parts, occurs in Europe to Siberia and N. America. 

TEN-TSUKI ZOKU 

Tufted annuals or perennials; culms usually leafless, often more or less bifacially compressed; leaves radical, fascicled, rarely 

bladeless; inflorescence usually umbelliform, sometimes capitate or consisting of a solitary spikelet, usually subtended by a 

leafy bract or bracts at base; spikelets few- to many-flowered; flowers bisexual; scales spirally arranged or 2-ranked; perianth 

none; stamens 1-3; style-base somewhat thickened, articulate with the ovary and deciduous when mature; stigmas 2-3; achenes 

obovate, biconvex or 3-angled, smooth to tuberculate, rarely verrucose——Cosmopolitan, with about 150 species, in tropical and 

warm-temperate regions. 

1A. Spikelets compressed; scales at least in young spikelets distinctly distichous; stigmas 3, styles slender. 
2A. Scales glabrous, lustrous; spikelets 1 or 2, ovoid, 4-6 mm. wide, pale. ......-. 1s eee cence eee rest eects 1. F. monostachya 
2B. Scales puberulent, dull; spikelets many, lanceolate, 2-2.5 mm. wide, reddish brown. ......-+-++s-+eeeeeeeeee seen 2. F. fusca 

1B. Spikelets not compressed; scales wholly spiral; stigmas 2 or 3. 

3A. Achenes narrowly oblong. 
4A. Achenes with clavate marginal tubercles; spikelets pale green; leaves filiform, 0.25-0.5 mm. wide. ..........-. 3. F. verrucifera 

4B. Achenes without processes; spikelets somewhat tawny; leaves 2-2.5 mm. wide. ..........0eeeeeeeeeeeeeeeees 4. F. stauntonit 

3B. Achenes obovoid to broadly so. 
5A. Stigmas 3; achenes trigonous. 

6A. Culms not surrounded at base by a bladeless sheath above the tuft of long-bladed radical leaves; leaf-blades flattened dorsiven- 

trally; spikelets lanceolate or oblong-lanceolate. 
7A. Ligule a dense fringe of short hairs; rather soft herbs with flattened culms. 

8A. Annual herb without rhizomes; scales of spikelets 1.5—2 mm. long; stamens 1 or 2; anthers 0.25 mm. long. 
5. F. autumnalis 

8B. Perennial herb with short rhizomes; scales of spikelets about 3 mm. long; stamens 3; anthers about 1.5 mm. long. 
6. F. complanata 

7B. Ligule absent; rather firm perennial herbs; culms not compressed. 
9A. Rhizomes creeping, covered by short scales; scales of spikelets 5—6 mm. long. ........-..00+eeseeeeeeees 7. F. piterotit 

9B. Rhizomes not creeping, forming a dense tuft; scales of spikelets 1.5-2 mm. long. ........-...++++++0005 9. F. cymosa 
6B. Culms surrounded at base by a bladeless leaf-sheath; leaf-blades laterally compressed, equitant; spikelets subglobose, terete, 

GME wo bdosadoutcoy douadoseUGso sb onddsoocaUDOOUuE Otc EDO SROR OND Goce Jee SOBU BOC CE OD anae 10. F. miliacea 

5B. Stigmas 2; achenes lenticular. 
10A. Scales thinly membranous, ciliate, with a raised green excurrent midrib on back. ..........++eeeeseeeeee 12. F. kadzusana 

10B. Scales chartaceous, not ciliate, the midrib not prominently raised. 

11A. Achenes smooth or nearly so. 
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12A. Spikelets angled; scales more or less keeled. 
13A. Leaves more or less silky hairy beneath; spikelets 6-10 mm. long, about 4 mm. in diameter. ............ 8. F. sericea 
13B. Leaves glabrous; spikelets 3-5(—6) mm. long, about 2 mm. in diameter. ............-+.+2.+---.00--- 9. F. cymosa 

12B. Spikelets terete; scales not keeled on back. 

14A. Culms surrounded at base by a bladeless leaf-sheath; spikelets many to very many, small. ......... 11. F. diphylloides 
14B. Culms not surrounded at base by a bladeless leaf-sheath; spikelets 1 to few. 

15A. Scales 1-nerved, minutely puberulent. ....... 

15B. Scales faintly many-nerved, glabrous. ........ 

11B. Achenes reticulate. 

FEO SE. CO ODOR AD OER Ace rACroor 13. F. ferruginea var. sieboldi 
Pa raid Cucina Gira MRE eterno Peta oot 14. F. subbispicata 

16A. Spikelets 2-7 mm. wide, terete; scales flat or nearly so on back, chartaceous. 
17A. Plants hairy, at least partially. ..............- 
IZA, IDE wes EONS, cacacagoceonsnccassocorscen 

Spikelets about 1.5 mm. wide, angled; scales more or less keeled on back, membranous. 16B. 

on See eee tad. ceheeok eeeesee atte 16. F. dichotoma 

nidee aR eager a eeetelottp es Hyg ste outntereeneieey wees 15. F. longispica 

18A. Style-base with long hairs covering the upper part of the achene; achenes nearly smooth. 

19A. Scales with a long recurved apical awn. ...... 
19B. Scales with a short straight apical awn. ...... 

18B. Style-base without long hairs; achenes smooth. . 

1. Fimbristylis monostachya (L.) Hassk. Cyperus 
monostachyos 1..; Abildgaardia monostachya (L.) Vahl—— 
YARI-TEN-TSUKI. Rhizomes short; culms 15-40 cm. long; 

leaves shorter than the culm, 0.7-1 mm. wide, glabrous; spike- 
let terminal, solitary, very rarely 2, ovoid, more or less com- 

pressed, lustrous, 8-15 mm. long, 4-6 mm. wide, with 1 or 2 
scaly bracts at base; scales 2-ranked or finally partially sub- 
spiral owing to the torsion of the rachilla, pale or grayish 
stramineous, somewhat coriaceous, broadly ovate, 4-6 mm. 
long, acute and mucronate, glabrous, keeled, indistinctly 

3.nerved; achenes 2.5-3 mm. long, pale, broadly obovate, 
coarsely verrucose; anthers 1.5-2 mm. long——Sept. Honshu 

(Sagami and Kii Prov.), Kyushu-——s. Korea, Formosa, 
China, India, Malaysia, Australia, and Africa. 

2. Fimbristylis fusca (Nees) C. B. Clarke. Abildgaardia 
fusca Nees——Onoe-Ten-Tsuki. Culms slender, 20-40 cm. 
long; leaves shorter than the culms, 1-2 mm. wide, slightly 
setulose-scabrous, abruptly pointed at apex; inflorescence usu- 
ally compound, with rather many loosely disposed nearly sim- 
ple spikelets, the bracts setaceous, to 5 cm. long; spikelets 
lanceolate, 7-10 mm. long, 2-2.5 mm. thick, compressed, dull, 
dark brown, subacute, 3- to 8-flowered; scales few, 2-ranked, 
keeled, the lower 2 or 3 small, empty, the middle ones 4-5 
mm. long, gradually narrowed to apex, minutely puberulent; 
achenes broadly obovoid, 1 mm. long, 3-angled, whitish, 
verruculose; anthers linear, about 1.5 mm. long—Sept.—Oct. 
Shikoku, Kyushu; rare. China, India, and Malaysia. 

8. Fimbristylis verrucifera (Maxim.) Makino. Isolepis 
verrucifera Maxim.; F. dipsacea C. B. Clarke var. verrucifera 
(Maxim.) T. Koyama; F. dipsacea sensu auct. Japon., non 
C. B. Clarke——Ao-ren-tsuxi. Culms tufted, 5-15 cm. long, 
soft; leaves 3-5 cm. long, filiform, flaccid, 0.25-0.5 mm. wide; 
inflorescence umbelliform, nearly simple, bearing to 20 spike- 
lets, the bracts 3-10, filiform, the lower 1 or 2 longer than the 

inflorescence; spikelets ovoid-globular to oblong, pale green, 
3-6 mm. long, 2-2.5 mm. across, densely many-flowered; scales 
oblong, thin-membranous, about 1 mm. long, obtuse and 
awned; achenes narrowly oblong, 0.7 mm. long, short-stiped, 
with 4-6 clavate-globular tubercles along the margins, the 
reticulations oblong-hexagonal——Wet places in lowlands; 
Honshu, Shikoku, Kyushu——s. Korea, Manchuria, Amur, 
and Ussuri. 

4, Fimbristylis stauntonii Deb. & Fr. var. stauntonii. 
HATAKE-TEN-TSUKI. Culms many, tufted, slender, 7-40 cm. 

long; leaves shorter than the culm, glabrous, 2-2.5 mm. wide, 

BO OU Rca tioD cid SEAM aacmmnioe citmercacig cee oa 17. F. squarrosa 
«PE eae c ae der amet tars cok aes oie rnyacdin merece euareieerebstaes 18. F. velata 

Pee hash iets hairs Gc aHCE CRS RRR peel IRIN sche oe GSS 19. F. estivalis 

short-ciliate around the mouth of leaf-sheaths; inflorescence 

erect, loosely umbelliform, simple or branched, 5-10 cm. long, 
with numerous spikelets, the bracts 2 or 3, somewhat leaflike; 
spikelets ovoid to oblong, 3-5 mm. long, 2-2.5 mm. across, 
obtuse, light brown; scales thin-membranous, broadly lanceo- 
late, 1.5-2 mm. long, abruptly cuspidate; achenes narrow- 
oblong, obscurely 3-angled or inflated-biconvex, 0.7 mm. long, 
with transversely oblong reticulations; style and stigmas 1.52 
mm. long, persistent, the stigmas spreading, rather con- 
spicuous; stamens | or 2, the anthers 0.3 mm. long——Aug.— 
Oct. Kyushu; rare. Korea, Manchuria, and China. 

Var. tonensis (Makino) Ohwi. F. tonensis Makino—— 
ToneE-TEN-TsUKI. Scales 2-2.5 mm. long; style and stigmas 
2.5-3 mm. long, the stigmas persistent; achenes 0.8-1 mm. 
long——Honshu (Kazusa, Shimosa, Yamato and Settsu); 
rare. 

5. Fimbristylis autumnalis (L.) Roem. & Schult. Scir- 
pus autumnalis L.; F. complanata var. microcarya sensu auct. 
Japon., non C. B. Clarke ——HimeE-nira-TEN-TSUKI, HIME-TEN- 
TsUKI, Kusa-TENn-TsuK1. Culms tufted, 10-30 cm. long, flac- 
cid, rather flat, glabrous; leaves shorter than the culm, flaccid, 
flat, 1.5-2.5 mm. wide, abruptly acute, glabrous, the sheaths 
distichous, keeled, compressed, minutely ciliate along the dorsal 
margin of the mouth; inflorescence umbelliform, compound, 

with many spikelets, the bracts 2 or 3, linear, rather short; 
spikelets rather loosely arranged, lanceolate, angled, 7- to 
16-flowered, 3-6 mm. long, 1.5 mm. wide, brownish red; 
scales membranous, narrowly ovate, 1.5-2 mm. long, acute, 

keeled; achenes 0.7 mm. long, whitish, with transversely ob- 
long reticulations; anthers 0.2 mm. long—July—Oct. Com- 
mon in wet places in lowlands; Hokkaido, Honshu, Shikoku, 

Kyushu.—K orea, Ryukyus, and N. America. 
6. Fimbristylis complanata (Retz.) Link. Scirpus 

complanatus Retz.; F. complanata var. kraussiana sensu auct. 
Japon., non C. B. Clarke——No-TEn-TsuKI, Hira-TEN-TSUKI. 

Rhizomes abbreviated; culms distinctly compressed to ancipital 
above, glabrous, 20-80 cm. long; leaves flat, 1.5-3 mm. wide, 

glabrous, abruptly acuminate, the sheath distichous, minutely 

ciliate along the dorsal margin of the mouth; inflorescence 
umbelliform, compound, 2 to 7(-10) cm. long, the bracts 
linear, shorter than the inflorescence; spikelets numerous, 

broadly lanceolate to narrowly ovate, 5-8 mm. long, 1.5-2 
mm. wide, acute, angled; scales membranous, oblong, about 3 
mm, long, acute, reddish brown, keeled; achenes about 1 mm. 
long, whitish, smooth or sparsely verrucose, the reticulations 
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transversely oblong, not elevated; stamens 3, the anthers linear, 
about 1.5 mm. long——July-Oct. Honshu, Shikoku, Kyushu. 
—Korea, China, Ryukyus, Formosa, India, and Malaysia. 

7. Fimbristylis pierotii Mig. Nowara-ren-rsuxt, Bu- 
ZEN-TEN-TSUKI. Rhizomes rather hard, creeping, to 5 cm. 

long, covered with small deltoid scales; culms solitary, 20-60 
cm. long, slender, glabrous; leaves several, basal, shorter than 

the culm, 1-2 mm. wide, glabrous, the mouth of sheath not 

hairy; inflorescence 2-4 cm. long, with 3-10 loosely disposed 
spikelets, the bracts 2 or 3, subulate or scaly, short; spikelets 
broadly lanceolate, 7-15 mm. long, 3-4 mm. wide, acute, 

brownish; scales narrowly ovate, 5-6 mm. long; achenes about 

1.2 mm. long, whitish, with transversely oblong reticulations, 
the areoles slightly depressed in the center; stamens 3, the 
anthers about 2.5 mm. long, linear—July—Oct. Grassy 
places in mountains; Honshu (Kinki, Chigoku Distr.), Shi- 
koku, Kyushu; rather rare——Korea, Philippines, and India. 

8. Fimbristylis sericea R. Br. Scirpus sericeus Poir.; F. 
velutina Franch——Biropo-TEN-Tsuki. | Rhizomes creeping, 
covered with brown withered leaves; culms 10-30 cm. long, 
firm and thick, appressed-sericeous while very young; leaves 
flat, thick, 1.5-2 mm. wide, slightly shorter than the culm, 
often more or less revolute, the mouth of the sheath not hairy; 
inflorescence simple, umbelliform, with a few rather thick 
spreading rays, the bracts 1 or 2, short; spikelets 3-10, clustered 
at the apices of the rays, narrowly ovoid, 6-10 mm. long, about 
4 mm. thick, grayish brown; scales broadly ovate, 3-4 mm. 
long, keeled, many-nerved; achenes 1.5 mm. long, broadly 
obovate, biconvex, dark brown, the reticulations minute and 
indistinct; stamens 2 or 3, the anthers 1.5 mm. long, linear- 
oblong——Aug.—Oct. Sandy places near seashores; Honshu 
(Hitachi, Etchu and westw.), Shikoku, Kyushu——Ryukyus, 
Formosa, China, Indochina, India, Malaysia, and Australia. 

9. Fimbristylis cymosa R. Br. F. spathacea Roth; F. 
wightiana Nees; Scirpus glomeratus Retz., non L.; F. glo- 
merata (Retz.) Nees——Suio-KaZE-TEN-TSUKI, SHIBA-TEN-TSUKI, 
Rhizomes thick, short, densely covered with withered leaves; 

culms 15-40 cm. long, erect, firm, sulcate, many-leaved at base; 

leaves stiff, flat, 7-20 cm. long, 1.5-3 mm. wide, abruptly 
acuminate, recurved, the mouth of the sheath not hairy; in- 

florescence compound, umbelliform, the bracts 1-3, much 
shorter than the inflorescence; spikelets many to very many, 
short-peduncled or sessile, in small clusters, oblong, 3-5 mm. 
long, 2 mm. thick; scales broadly ovate, ferruginous, obtuse, 
15-2 mm. long; achenes broadly obovate, biconvex, rarely 
3-angled, about 1 mm. long, dark brown, smooth; stamens 1 
or 2, the anthers 0.8 mm. long——Aug.—Oct. Near sea- 
shores; Shikoku, Kyushui—Ryukyus, Formosa, Malaysia, 
India, and Australia. 

Var. depauperata (T. Koyama) T. Koyama. Kuyoxurr 
TEN-TsuKI. Apparently annual; rhizomes wanting; leaves 
softer, fewer, 1 mm. wide; inflorescence with rather few 

loosely disposed spikelets ——Sept—Oct. Near  seashores; 
Honshu (Kadzusa Prov.). 

10. Fimbristylis miliacea (L.) Vahl. Scirpus miliaceus 
L.; F. littoralis Gaudich. HipErI-Ko. Annual or short- 

lived perennial; culms tufted, 10-60 cm. long, compressed- 
tetraquetrous, surrounded at base by a bladeless sheath; leaves 
laterally compressed, distichous, soft, 1.5-2.5 mm. wide, long- 
attenuate, the sheath keeled, strongly compressed; inflorescence 
compound to decompound, loose to rather dense, the bracts 
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24, short, setaceous; spikelets ovoid-globular to globular, 2.54 
mm. long, 1.5-2 mm. across, obtuse or rounded, reddish 

brown; scales ovate, about 1.5 mm. long, obtuse, hyaline, 
somewhat cymbiform; achenes obovate, whitish, lustrous, 0.6 
mm. long, obtusely 3-angled, with transversely oblong reticula- 
tions; stamens 1 or 2, the anthers 0.5 mm. long——July—Oct. 
Common in wet places along rivers or in paddy fields; Hon- 
shu, Shikoku, Kyushu—Pantropic. 

11. Fimbristylis diphylloides Makino. F. brevicollis 
Kuekenth.; F. globulosa var. torresiana sensu auct. Japon., non 
C. B. Clarke; F. campylophylla Tuyama——Kunro-TEn-TsuKI. 
Rhizomes very short or nearly absent; culms 10-50 cm. long, 
slightly compressed, surrounded below by a bladeless sheath; 
leaves flat, 1.5-3 mm. wide; inflorescence simple or subcom- 
pound; the bracts 4-6, erect, 1-2 cm. long; spikelets many, 

ovoid, 4-6 mm. long, 2.5-3 mm. thick, dark brown to reddish 
brown; scales membranous, narrowly ovate, about 2 mm. long, 
obtuse; achenes biconvex, lustrous, stramineous, obovate, 0.8 
mm. long, with distinct, transversely oblong reticulations; 

stamens | or 2, the anthers linear, 0.5 mm. long——Aug.—Oct. 
Honshu (Shimotsuke, Noto and westw., including Sado Isl.), 
Shikoku, Kyushu=——Korea, Ryukyus, and China. 

12. Fimbristylis kadzusana Ohwi. Issun-TEN-TsUKI. 
Annual; culms 4-15 cm. long; leaves few, flat, aggregated at 
the base of culm, 2-6 cm. long, nearly 1 mm. wide, the sheaths 
brown; inflorescence simple, the bracts 1 or 2, scalelike; spike- 
lets 1-3, oblong, chestnut-brown, 5-7 mm. long, dull, obtuse; 

scales thin, membranous, appressed, oblong, slightly ciliate, 
emarginate, the green midrib prolonged into a short upright 
awn; achenes biconvex, broadly obovate, about 1 mm. long, 

dark brown, more or less lustrous, nearly smooth; stamens 3, 
the anthers 0.5-0.8 mm. long——Sept—Oct. Honshu (Kad- 
zusa) ; rare. 

13. Fimbristylis ferruginea (L.) Vahl var. sieboldii 
(Miq.) Ohwi. F. sieboldit Miq.; F. leiocarpa Miq., non 
Maxim,— Iso-YAMa-TEN-TSUKI. Rhizomes hard, short, as- 

cending; culms erect, 15-40 cm. long, firm, slightly thickened 
at base, few-leaved at base; lower leaves bladeless, the upper 
elongate but shorter than the culms, 1-1.5 mm. wide, stiff, 
glabrous; the basal sheaths coriaceous, dark brown; inflores- 

cence simple, the bracts 1-3, linear, the lower one slightly 

longer or as long as the inflorescence; spikelets 1-5, narrowly 
ovoid or narrowly oblong, 7-13 mm. long, about 3 mm. thick, 
acute, terete, dull, dark brown or dark ferrugineous; scales 

very obtuse and short-mucronate, I-nerved, whitish puberulent; 

achenes biconvex, dark brown, nearly smooth, 1-1.2 mm. long; 
stamens 3, the anthers linear, 0.8-1 mm. long——Aug.—Oct. 
Near seashores; Honshu (Kadzusa, Noto Prov. and westw.), 

Shikoku, Kyushu-——Korea, Ryukyus.—The typical phase, 
SHIMA-TEN-TsUKI, with more robust parts and many spikelets, 

is pantropic. 
14. Fimbristylis subbispicata Nees & Meyen var. sub- 

bispicata. F. japonica Sieb. & Zucc.; F. gynophora C. B. 
Clarke; F. crassipes Palla; F. tristachya var. subbispicata (Nees 
& Meyen) T. Koyama -YAMAI. Rhizomes very short or 
nearly absent; culms erect, slightly compressed, 10-60 cm. 
long; leaves rather firm, 0.7-1 mm. wide, abruptly obtuse, 

glabrous; inflorescence of a single spikelet, rarely to 3, the 
bract wanting or 1, short, rarely to 5 cm. long; spikelet oblong 
to ovoid, 8-25 mm. long, 4-7 mm. thick, terete, lustrous, 
yellowish stramineous, partially reddish brown; scales rather 
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firm, not keeled, elliptic, 4-6 mm. long, obtuse and mucro- 
mate; achenes obovate-orbicular, biconvex, dark brown at 
maturity, nearly smooth, distinctly stiped, the body 1-1.2 mm. 
long; stamens 3, the anthers linear, 1.2-1.8 mm. long— 
July-Oct. Rather common in wet places in mountains or in 
lowlands; Hokkaido, Honshu, Shikoku, Kyushu. Korea, 
Manchuria, Ryukyus, Formosa, China, India, and Malaysia. 

Var. pacifica (Ohwi) Ohwi. F. pacifica Ohwi; F. trista- 
chya var. pacifica (Ohwi) T. Koyama——TIso-TEN-TsuKI. 
Plant very slender; spikelet 7-15 mm. long, 2.5-3 mm. wide, 
paler, stramineous; scales membranous, 3—4 mm. long; stamens 
2; otherwise as in the typical phase——Cliffs along seashores 
and in wet places in lowlands near the sea; Honshu (Hachij6 
Isl. in Izu), Shikoku, Kyushu; rare——Ryukyus. 

15. Fimbristylis longispica Steud. F. buergeri Miq.; F. 
koreénsis C. B. Clarke——Nacaso-TEN-TSUKI. Rhizomes 
short-creeping, thick; culms stout, 40-60 cm. long; leaves flat, 
2-4 mm. long, abruptly acute, rather firm; inflorescence com- 
pound, with rather many spikelets, 4-6 cm. long, the bracts 
2-5, much exceeding the inflorescence, to 30 cm. long; spikelets 
rather densely arranged, narrowly ovoid to narrowly oblong, 
7-15 mm. long, 3-4 mm. thick, acute, terete, lustrous, yellow- 
ish brown; scales rather firm, 3.5 mm. long, broadly ovate, 
obtuse, not keeled; achenes obovate-orbicular, biconvex, tawny, 

lustrous, with distinct, elevated, rectangular reticulations; 
stamens 3, the anthers nearly 1 mm. long——Aug —Oct. 
Marine, wet places; Honshu, Shikoku, Kyushu—Korea, 
Manchuria, and China. 

16. Fimbristylis dichotoma (L.) Vahl var. dichotoma. 
Scirpus dichotomus L.; S. annuus All.; S. diphyllus Retz.; F. 

diphylla (Retz.) Vahl——Ten-rsux1. Rhizomes very short 
or nearly absent; culms 15-50 cm. long, compressed, glabrous 
or hairy; leaves flat, 1.5-5 mm. wide, abruptly acute, hairy, 

rarely nearly glabrous, the sheath frequently hairy; inflores- 
cence umbelliform, compound, usually somewhat hairy, the 
lowest bract linear, longer or shorter than the inflorescence; 
spikelets usually rather numerous, ovoid or narrowly so, 5-8 
mm. long, 2.5-3 mm. thick, terete, acute, sessile or short- 

peduncled, fulvous to tawny, frequently somewhat reddish 
brown, lustrous; scales ovate-orbicular, 2-3 mm. long, obtuse 
and often shortmucronate, not keeled, glabrous; achenes 
broadly obovate, 0.8-1.2 mm. long, biconvex, light yellow, with 
elevated, transversely oblong reticulations; stamens 2 or 3, 

the anthers 0.5-0.8 mm. long—Rather wet places in low- 
lands; Hokkaido, Honshu, Shikoku, Kyushu; in all warmer 

regions of the world. Very common and widely variable, the 
following forms noted from this area:——Forma floribunda 
(Miq.) Ohwi. F. diphylla var. floribunda Miqg—Kucu-tEn- 
TsuKI. Robust; spikelets numerous; culms slightly thickened 
at base; nearly glabrous throughout——Forma tomentosa 
(Vahl) Ohwi. F. tomentosa Vahl; F. diphylla var. tomentosa 

7. BULBOSTYLIS Kunth 

CYPERACEAE 

(Vahl) Benth—Ke-ren-tsuxi. Leaf-sheaths densely to- 
mentose, otherwise as in F. floribunda——Forma depau- 
perata (C. B. Clarke) Ohwi. F. diphylla var. depauperata 
C. B. Clarke——Hososa-TEN-TSUKI. Slender; leaves fili- 
form; spikelets few, usually 1 or 2. 

Var. tashiroana (Ohwi) Ohwi. F. tashtroana Ohwi—— 
TsUKUsHI-TEN-TsuKI. Leaves 1-2 mm. wide, glabrous; spike- 
lets narrow, 8-15 mm. long, the lateral ones on long peduncles 
2-7 cm. long; scales oblong, 4 mm. long; achenes obovate- 
deltoid; anthers 1.2-1.8 mm. long——Aug.—Oct. Near moun- 
tain hot springs; Kyushu.—Forma cincta (Ohwi) Ohwi. 
F. tashiroana var. cincta Ohwi; ? F. dichotoma f£. tomentosa 

X F. dichotoma var. tashtroana— £-TSUKUSHI-TEN-TSUKI. 
Leaves hairy, 2-3 mm. wide. 

17. Fimbristylis squarrosa Vahl. Pogonostylis squar- 
rosus (Vahl) BertolAze-TEN-TsuKI. Culms densely 
tufted, slender, 10-20 cm. long, filiform; leaves filiform, with 
slightly involute margins, 0.2-0.8 mm. wide, hairy, acute, the 
sheaths pale, prominently hairy; inflorescence compound, 3-5 
cm. long, the bracts 3-5, the lower 1 or 2 nearly as long as the 
inflorescence; spikelets numerous, densely many-flowered, lan- 
ceolate or broadly so, 4-10 mm. long, 1.5 mm. in diameter, 

acute, ferrugineous; scales thinly membranous, oblong, 1.5-2 
mm. long, keeled, obtuse, with a recurved awn 0.5-1 mm. 
long; achenes light brown, biconvex, obovate, 0.8 mm. long, 
smooth; style with long, pendent hairs at base; stamen 1, the 
anther oblong, 0.2 mm. long——Wet places in lowlands; 
Hokkaido, Honshu; common.—Korea, Manchuria, China, 
India, Africa, and s. Europe. 

18. Fimbristylis velata R. Br. F. squarrosa var. esquar- 
rosa Makino; F. makinoana Ohwi——ME-aze-TEN-TsuKI. AI- 
lied to the preceding; culms 10-25 cm. long; leaves and leaf- 
sheaths hairy; spikelets lanceolate, 4-7 mm. long, 1-1.5 mm. 
wide, acute; scales thinly membranous, oblong, 1.5-2 mm. 
long, the awn straight, 1/10-1/5 as long as the body of the 
scale, smooth; achenes 0.5 mm. long, smooth, the style-base 
with long, pendant hairs; stamen 1, the anther linear, 0.2 mm. 
long——Aug.-Oct. Wet places in lowlands; Honshu, Shi- 
koku, Kyushu; rather common.—Korea, Manchuria, Ussuri, 

Malaysia, and Australia. 
19. Fimbristylis aestivalis (Retz.) Vahl. Scirpus aesti- 

valis Retz.; F. lecocarpa Maxim.; F. tokyoensis Makino—Ko- 
AZE-TEN-TSUKI. Very closely resembling the preceding; culms 
5-15 cm. long, slender; leaves and leaf-sheaths hairy; spikelets 
lanceolate, 3-7 mm. long, 1-1.5 mm. across, acute; scales ob- 
long or ovate, to 1.5 mm. long, brownish, obtuse and mucro- 

nate; achenes obovate, 0.6 mm. long, lustrous, smooth, stra- 

mineous; style-base often puberulent but not long-hairy; 
stamen 1, the anther small, 0.2-0.3 mm. long. Aug—Oct. 
Honshu; rare. Amur, Formosa, China, Indochina, India, 

Malaysia, and tropical Australia. 

Haracaya Zoxu 

Annuals or perennials; culms slender to capillary; leaves filiform, aggregated at the base of the culm; inflorescence terminal, 
often umbelliform, simple to compound, sometimes capitate, usually with bracts at base; spikelets rather many-flowered; flowers 
bisexual; scales spirally arranged; perianth absent; stamens 1-3; style slender, the base thickened and bulbous, persistent; stigmas 
3; achenes obovate, 3-angled ——In all tropical and warm-temperate regions, with about 90 species. 

1A. Spikelets and scales ferrugineous; scales with a recurved awn; achenes smooth. .............eseeeeeeeeeeeeeeeeeee 1. B. barbata 
1B. Spikelets and scales chestnut-brown; scales entire; achenes undulate-corrugate. ..........000eeeeeenee cere cee eeeeee 2. B. densa 



CYPERACEAE 

1. Bulbostylis barbata (Rottb.) Kunth. Scirpus barba- 
tus Rottb.; Isolepis barbata (Rottb.) R. Br.; Fimbristylis bar- 
bata (Rottb.) Benth——Haracaya. Tufted annual; culms 
numerous, erect, 5-30 cm. long, filiform, glabrous, longi- 

tudinally several-ribbed, leafy only at base; leaves much 
shorter than the culm, filiform, glabrous, narrower than the 
culm; sheaths 5-20 mm. long, ferrugineous, glabrous, with 
few long white hairs on the mouth; inflorescence a dense head 

of 2-15 sessile spikelets, 5-12 mm. across, with few filiform 
bracts at base longer than the inflorescence; spikelets lanceo- 
late, angled, 3-8 mm. long, 2 mm. thick; scales ovate, about 2 
mm. long, with a recurved short awn; achenes obovate-orbicu- 

lar, pale, smooth, 0.6-0.7 mm. long; style-base minute, de- 
pressed—Aug.—Oct. Abundant in waste grounds and culti- 
vated fields; Honshu, Shikoku, Kyushu-——Korea, Ryukyus, 
Formosa, China, India, Malaysia, and Australia. 

2. Bulbostylis densa (Wall.) Hand.-Mazz. var. densa. 
Scirpus densus Wall.; B. trifida Kunth; B. capillaris var. trifida 
(Kunth) C. B. Clarke; B. capillaris sensu auct. Japon., non 

8. ELEOCHARIS R. Br. 
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Kunth—Irto-HANABI-TEN-TSUKI. Annual; culms many, 
tufted, filiform, 5-40 cm. long; leaves aggregated at the base 
of the culm, glabrous, much shorter than the culm, the sheaths 

glabrous, with few long white hairs on the mouth; inflo- 
rescence with few to rather many spikelets, and 1-5 slender 
smooth rays 2-5 cm. long, the bracts setaceous or scaly, short; 
spikelets oblong, 3-5 mm. long, angled, chestnut-brown, the 
lateral peduncled, the terminal sessile; scales ovate, about 2 
mm. long, subacute, keeled; achenes pale, obovate-orbicular, 
0.8 mm. long, 3-angled, inconspicuously undulate-corrugate 
and puncticulate; style-base bulbose——Aug—Oct. Waste 
grounds and cultivated fields; Hokkaido, Honshu, Shikoku, 

Kyushu.—kK orea, Formosa, China, and India. 
Var. capitata (Miq.) Ohwi. Isolepis capillaris var. capitata 

Miq.; B. japonica C. B. Clarke; B. capillaris var. capitata 
(Mig.) Makino—Iro-rEen-rsuki, Kuro-HatacayA. _ Spike- 
lets or nearly all of them sessile, in a head——Aug.—Oct. 
Honshu (centr. distr. and westw.), Shikoku, Kyushu.—Ryu- 
kyus. 

Harri Zoku 

Annuals or perennials, sometimes stoloniferous; culms tufted, naked; leaves basal, bladeless; spikelets solitary, many- to few- 
flowered, terminal, without subtending bracts; scales usually spirally imbricate; flowers bisexual; bristles 6 or fewer or some- 
times absent; stamens 1-3; achenes 3-angled or lenticular, crowned by the thickened style-base; stigmas 2 or 3——Cosmopolitan, 

with more than 100 species. 

1A. Spikelet cylindrical, scarcely broader than the culm; scales herbaceous, appressed. 
2A. Culms sharply 3-angled, not septate; achenes reticulate with raised longitudinal and transverse lines. ............-- 1. E. fistulosa 

2B. Culms terete, septate; achenes not longitudinally lined, the reticulations 4- to 6-angled. 
3A. Scales broadly elliptical, rounded or truncate; base of tubercle (or style-base) indistinctly discoid, thus the tubercle continuous 

with the achene; connective of anther projecting and deltoid at the tip. ..........sseeeeeeeeeeeeeeeeeeeeereee 2. E. dulcis 
3B. Scales narrowly oblong, obtuse; base of tubercle distinctly discoid; connective of anther projecting and linear at the tip. 

3. E. kuroguwat 

1B. Spikelet conspicuously broader than the culm; scales usually membranous, not closely appressed. 

4A. Stigmas 3; achenes 3-angled. 
5A. Achene continuous, not constricted below the style base. 

6A. Body of achene 3 mm. long, tipped by a prominent disc; culms 25-50 cm. tall; spikelets about 10 mm. long. 4. E. margaritacea 

6B. Body of achene 1 mm. long, without disc at tip; culms slender, flaccid, 3-5 cm. tall; spikelets about 3 mm. long. .. 5. E. parvula 

5B. Achene distinctly constricted below the style-base. 
7A. Delicate plant; scales of spikelets few, 2-ranked; achenes with raised transverse lines and longitudinal ribs. 

6. E. acicularis var. longiseta 
7B. Slender to coarse plants; scales of spikelets numerous, spirally ranked; achenes smooth, without raised transverse lines. 

8A. Culms relatively slender, often rhizomatous at base, angled; spikelets 1-2 cm. long; style-base large, spongy. 
9A. Bristles retrorsely spinose; scales more or less coriaceous; culms acutely 4-angled. ...............---- 7. E. tetraquetra 
9B. Bristles plumose; scales soft, obtuse; culms 3-6 angled or nearly terete. ......... 00s eee e eee e eee ete eees 8. E. wichurae 

8B. Culms very slender, not sharply angled, usually densely tufted; spikelets less than 1 cm. long. 
LOAS eStyle-basemnotimore thanyy4. as swide-as the achenes, s/iyepepeistevelessicie.ciaus is svsiciaeleleheietaje sbepeieieysisi cbs /ele,eiiste stele 9. E. congesta 

LOB astyle-baseras) broadias: therachene onsneall yssOmee tanita eleiiedes elastic reisieietitele icine cites 10. E. attenuata 
4B. Stigmas 2; achenes lenticular. 

11A. Spikelets ovoid, 3-8 mm. long; culms slender; achenes lustrous; style-base spongy; tufted. 
12A. Achenes tawny when mature; style-base compressed, lamelliform; spikelets 4-8 mm. long, 3—4 mm. thick. ...... 11. E. ovata 
12B. Achenes black, lustrous; style-base depressed, hardly compressed; spikelets 3-5 mm. long, 2—2.5 mm. thick. 

12. E. atropurpurea 
11B. Spikelets lanceolate to short-cylindric, usually 1-3 cm. long; achenes lusterless, turgid-biconvex; style-base spongy; culms more 

or less stout, rhizomatous. 

13A. Style-base large, spongy, nearly as broad as the achene; only the lowest scale empty. ............+-++++ 13. E. kamtschatica 
13B. Style-base small, much narrower than the achene; lower 2 scales empty. 

14A. Bristles 5-6; culms thick, soft; spikelets ferrugineous. ............-eeeeeecceeecceeeeee 14. E. mamillata var. cyclocarpa 
14B. Bristles 0—4; culms firmer. 

15A. Bristles firm, straight, nearly 3 times as long as the achene, densely retrorse-scabrous; achenes 1-1.2 mm. long; scales fer- 

Si fal | Chane oho b0 06h L CoUS CORES OO COO BR COM oe COCAD HOOT US ACOG DEO EO COCO AOR Re DAAAc 15. E. parvinux 
15B. Bristles slender, 1.5 to 2 times as long as the achene, more or less flexuous, loosely retrorse-scabrous. 

16A. Culms with elevated ribs; scales sanguineous, very obtuse. ...........0ccceeeeeeeeereeeseeeceee 16. E. valleculosa 
16B. Culms almost smooth; scales dark purplish red, obtuse to slightly acute. ...........-.0ceeeeeeeeeee 17. E. intersita 
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1. Eleocharis fistulosa Link ex Spreng. Scirpus acut- 
angulus Roxb.; E. acutangula (Roxb.) Schult.; S. fistulosus 
Poir., non Forsk——Misumr-1. Rhizomes sometimes elon- 
gate; culms soft, acutely 3-angled, 40-80 cm. tall, 25-4 mm. 
thick, smooth, the uppermost sheath 5-10 cm. long, partially 
reddish brown; spikelets 2-3 cm. long, 3-4 mm. thick, cylin- 
dric, rather acute, glaucous-green; scales appressed, broadly 
ovate, 4-5 mm. long, very obtuse; achenes broadly obovate, 
1.5-2 mm. long, light yellow, lustrous, biconvex, the bristles 6, 

retrorsely scabrous, slightly exceeding the style base; stigmas 3. 
—Shallow water on edge of ponds; Honshu (Kii Prov.), 

Kyushu; rare——Ryukyus, Formosa, China, India, and Aus- 
tralia. 

2. Eleocharis dulcis (Burm. f.) Trin. Cyperus dulcis 
Rumph.; Andropogon dulce Burm. f.; Scirpus plantaginoides 
Rottb.; E. plantaginea (Retz.) Roem. & Schult.; S. planta- 
gineus Retz. INU-KURO-GUWAI, SHIRO-GUWAI. Rhizomes 

elongate, usually terminated by a tuber; culms terete, 40-80 
cm. long, 2-5 mm. thick, glaucous-green, smooth, septate- 
nodose within, the sheaths 5-20 cm. long, frequently partially 
reddish; spikelets cylindric, 4 cm. long, 3-4 mm. thick; scales 
broadly elliptic, 5-6 mm. long; achenes obovate-orbicular, 2 
mm. long, tawny, lustrous, smooth, the bristles with short 

spines at tip, the spinulae shorter toward apex, the style-base 
short-deltoid, with a strongly depressed inconspicuous basal 
dise——July-Oct. Shallow water; Honshu (s. part of Kinki 
Distr.), Kyushu; rare——Ryukyus, Formosa, China, India, 
and Malaysia. 

3. Eleocharis kuroguwai Ohwi. Scirpus plantagineus 
sensu Fr. & Sav. non Retz.; E. plantaginea sensu auct. Japon., 
pro parte——Kuro-cuwal. _ Resembles the preceding; spike- 
lets cylindric, 2-4 cm. long, 3-4 mm. thick, pale green; scales 
narrowly oblong, obtuse, 6-8 mm. long; achenes 2 mm. long, 
very abruptly contracted at apex and with a prominent apical 
discoid tubercle, the bristles spinulose at tip, with spinulae 
longer toward the apex; anther connective with a linear mucro 
at apex.—July-Oct. Ponds and ditches; Honshu (Kanto, 
Hokuriku Distr. and westw.), Shikoku, Kyushu——Korea. 

4, Eleocharis margaritacea (Hult.) Miyabe & Kudo. 
Scirpus margaritaceus Hult——SuHtroMi-No-HaRI-l. Rhi- 
zomes short; culms slightly tufted, 25-50 cm. long, sulcate, 
slender, the upper sheaths 3-10 cm. long, stramineous; spike- 
lets narrowly ovoid to broadly lanceolate, 7-12 mm. long, 3-4 
mm. thick, acute to acuminate, dark golden-brown, lustrous; 
scales narrowly ovate, 5-6 mm. long; achenes obovate, obtusely 

3-angled, 3 mm. long, white, narrowed at base, puncticulate, 

with an annular apical disc, the style-base depressed-trigonous, 
the bristles 6, longer than the achene, retrorsely scabrous; 

stigmas 3—June-July. Moors; Hokkaido (Sarobetsu, Ha- 

matombetsu), Honshu (Rikuchu Prov.), Yanagisawa; rare. 
—-s. Kuriles and Kamchatka. 

5. Eleocharis parvula (Roem. & Schult.) Link. Scirpus 
parvulus Roem. & Schult.; S. pollicaris Delile——Cuazo-t. 
Rhizomes extremely slender, terminated by a small tuber; 
culms soft, slender, 3-5 cm. long, light green, the sheaths thin- 

membranous, soon withering, inconspicuous; spikelets ovoid 

to oblong, 3 mm. long, compressed, light green, few-flowered; 

scales ovate, hyaline, lustrous, 1.5 mm. long; achenes obovoid, 

about 1 mm. long, stramineous, smooth, with an indistinct 
apical annular disc, the bristles 4, slender, slightly longer or 
shorter than the achene, minutely retrorsely scabrous.——Shi- 
koku and Kyushu.—Europe, Siberia, and N., Africa. 

CYPERACEAE 

6. Eleocharis acicularis (L.) Roem. & Schult. var. 
longiseta Svenson. E. acicularis sensu auct. Japon., non Roem. 
& Schult.; Scirpus yoRoscensis Fr. & Sav.; E. svensoni Zinserl. 

Matsuza-r. Rhizomes nearly absent; culms filiform to 
capillary, 3-10 cm. long, sulcate, deep green, the sheaths 2-10 
mm. long, often partially reddish; spikelets few-flowered, nar- 
rowly ovoid to broadly lanceolate, 2-4 mm. long, compressed, 
acute, pale green and usually partly sanguineous; scales nar- 
rowly ovate, hyaline; achenes narrowly obovate, 1 mm. long, 

raised-reticulate with several longitudinal ribs and very many 
transverse lines, the style base depressed, triangular, conical, 
the bristles 3-4, unequal, much longer than the achene-—— 
June-Sept. Common in wet places especially in paddy fields; 
Hokkaido, Honshu, Shikoku, Kyushuu——e. Siberia, Man- 

churia, Korea, China, Ryukyus, and Formosa——The typical 
phase, with 1-3 bristles shorter than the achene, occurs in the 
Ryukyus, China, Korea, Manchuria, e. Siberia, and N. Amer- 
ica. 

7. Eleocharis tetraquetra Nees var. tetraquetra. E. 
erythrochlamys Migq.—Ma-sHIKaAkU-1. Rhizomes short; 
culms 30-50 cm. long, firm, acutely 4-angled, 1-2 mm. thick; 

sheaths often somewhat reddish; spikelets narrowly ovoid to 
broadly lanceolate, 8-17 mm. long, 3-5 mm. thick, often 
slightly bent, densely many-flowered, ferrugineous; scales ob- 
long, obtuse, dull, 3-4 mm. long; achenes obovate, 1.5-2 mm. 
long, compressed-trigonous, tawny, nearly smooth, the style 
base compressed, trigonous, spongy, rather large, the bristles 6, 
firm, erect, densely retrorsely spinulose, with spinulae 1 to 2 
times as wide as the bristle—June-Oct. Honshu (Chu- 
goku), Shikoku, Kyushu.—Ryukyus, Formosa, China, India, 
Malaysia, and Australia. 

Var. tsurumachii (Ohwi) Ohwi. E. tsurumachu Ohwi 
Kapo-Hartt. Culms slightly softer, the scales obtuse at 

apex.—Honshu (Hitachi Prov.). 
8. Eleocharis wichurae Boecklr. Scirpus hakonensts Fr. 

& Sav.; E. tetraquetra var. wichurae (Boecklr.) Makino— 
SHixaku-1,  Resembles the preceding; culms rather soft, 30- 
50 cm. long, typically 4-angled, or 3-, 5-, or 6-angled in forms 
(see below), sometimes rhizomatous; scales rather soft, elliptic 
or oblong, very obtuse, ferrugineous-sanguineous; bristles 6, 
as long as the style-base, with long, soft, plumose, whitish, 
spreading to slightly recurved hairs—July-Oct. Common 
in wet places in lowlands and mountains; Hokkaido, Honshu, 
Shikoku, Kyushu.—Korea, Manchuria, and Ussuri. 

Forma petasata (Maxim.) Hara. Scirpus petasatus Maxim. 
Culms 3-angled———Forma teres Hara. Culms nearly terete 
or 5- or 6-angled. 
Eleocharis X yezcensis Hara. E. tetraquetra var. yezoen- 

sis Hara; E. wichurae var. yezoensis (Hara) Ohwi——Hime- 
sHikaku-I. Alleged hybrid of E. congesta X E. wichurae. 
Culms short, slender; scales rounded, hyaline -——Hokkaido 

(Mount Apoi). 
9. Eleocharis congesta D. Don var. japonica (Miq.) T. 

Koyama. E. pellucida Presl; E. afflata Steud.; E. japonica 
Miq.; FE. afflata var. japonica (Miq.) C. B. Clarke; Scirpus 
japonicus (Miq.) Fr. & Sav. Harr-t. Culms 5-40 cm. 
long, often densely tufted, green, capillary or filiform, ribbed, 
0.2-1 mm. wide, the sheaths somewhat reddish; spikelets 

lanceolate to narrowly ovoid, 3-8 mm. long, 1.5-2.5 mm. 
thick, sometimes proliferous at base; scales membranous, 
oblong to elliptic, 1.5-2.5 mm. long, obtuse, reddish; achenes 

obovoid, 0.7-0.8 mm. long, obtusely 3-angled, yellowish 
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green, lustrous, nearly smooth, the style base compressed, 
trigonous, 1/3-1/2 as broad as and 1/5-1/3 as long as the 
achene, the bristles 6, usually slightly longer than the achene, 
retrorsely scabrous—June-Oct. Common in wet places; 

Hokkaido, Honshu, Shikoku, Kyushu-——Korea, Manchuria, 
China, Formosa, and Philippines. 

Var. congesta. E. subprolifera Steud.; E. pellucida forma 
attenuata Ohwi, excl. syn—O-nartt. Plant more robust, 
achenes larger, 1-1.2 mm. long, with firm bristles more or 
less densely scabrous, 1.5 times as long as the achene-——— 
Honshu, Kyushu.——India and Indochina. 

Var. thermalis (Hult.) T. Koyama. E. pellucida var. 
thermalis (Hult.) Hara; Scirpus japonicus var. thermalis 
Hult.; £. japonica var. thermalis (Hult.) Hara—Ezo-1art-1. 
Culms short, spikelets very rarely proliferous, rather loosely 
flowered, scales somewhat keeled, dark sanguineous-fuscous; 
achenes olive-colored, 1.2 mm. long——Hokkaido, Honshu, 
Shikoku, Kyushu; rather rare-——Kamchatka. 

Var. nipponica (Makino) Ohwi. E. nipponica Makino 
——Yarruarrt. Spikelets linear, sharp-tipped, 7-17 mm. 
long, 1.5-2.5 mm. thick; scales more obtuse than in the typical 
phase; achenes 1-1.3 mm. long, the style base ovate-deltoid, 
V,-¥, as wide as the body of the achene——Honshu, Kyushu; 
rare. 

10. Eleocharis attenuata (Fr. & Sav.) Palla var. levi- 
seta (Nakai) Hara. E. leviseta Nakai——Cuosen-HaR1-t. 
Resembles the preceding species; culms 30-50 cm. long, 
densely tufted, ribbed, about 1 mm. thick; spikelets scarcely 
proliferous, ovoid to narrowly so, densely many-flowered, 4-12 
mm. long, 2.5-4 mm. thick; scales membranous, elliptic or 
oblong, about 2 mm. long, rounded at apex, pale and reddish 
ferrugineous; achenes obovate, 1.2 mm. long, tawny, lustrous, 

smooth, obtusely 3-angled, the style base depressed, 2/3 to 
nearly as wide as the body of the achene, rather acute on the 
basal angles, the bristles 6, smooth, about as long as the body 
of the achene-———July-Oct. Wet places; Honshu (Shinano 
Prov.; Kutsukake) ; rare ——Korea. 

Var. attenuata. Scirpus attenuatus Fr. & Sav.; E. pellucida 
forma attenuata (Fr. & Sav.) Ohwi, pro parte; E. leviseta var. 
major (Hara) Hara; E. major Hara——Serl-TaKa-HaRI-l. 
Bristles retrorsely scabrous, usually slightly longer than the 
body of the achene——Wet places; Honshu, Shikoku, Kyu- 
shu=—Ryukyus. 

11. Eleocharis ovata (Roth) Roem. & Schult. Scirpus 
ovatus Roem. & Schult.; S. soloniensis var. nipponica Hara 
——Maku-Ho-HARI-I. Culms slender, tufted, sulcate, 6- 
40 cm. long; sheaths light green, the mouth transversely 
truncate and short-mucronate; spikelets ovoid, densely many- 
flowered, obtuse, 4-8 mm. long, 3-4 mm. thick, ferrugineous; 

scales ovate, 2-2.5 mm. long, obtuse; achenes obovoid, pale, 

tawny, 1 mm. long, lustrous, smooth, turgid-lenticular, the 
style base compressed, deltoid, 1/2-2/3 as wide as the body of 
the achene, the bristles 6, twice as long as the achene, 

retrorsely scabrous, light ferrugineous. July-Oct. Wet 
places; Hokkaido, Honshu (n. and centr. distr.); rather rare. 

—Manchuria, Ussuri, Dahuria, India, and Europe. 
12. Eleocharis atropurpurea (Retz.) Presl. E. atropur- 

purea var. hashimotot Ohwi——Kuro-mino-narr-t. Delicate 
herb; culms tufted, nearly capillary, 5-15 cm. long, green, sul- 
cate, the sheaths 5-15 mm. long, membranous, obliquely trun- 
cate at apex; spikelets ovoid to narrowly so, 3-5 mm. long, 
2-2.5 mm. thick, reddish purple; scales membranous, elliptic, 
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obtuse, 1.5 mm. long; achenes deltoid-obovate, about 0.5 mm. 
long, biconvex, black, lustrous, smooth, cuneate at base, ab- 
ruptly contracted at apex, the style-base minute, depressed, 

1/5-1/4 as wide as the body of the achene, the bristles 4-5, 

delicate, white, longer than the body of the achene, slightly 
scabrous——July—Oct. Rare; Honshu (Omi Prov.), Kyushu. 

Formosa, India, Africa, Europe, and N. America. 

13. Eleocharis kamtschatica (C. A. Mey.) Komar. 
Scirpus kamtschaticus C. A. Mey.; S. sachalinensis Meinsh.; E. 

savatiert C. B. Clarke; E. sachalinensis (Meinsh.) Komar.; 
Scirpus mitratus Fr. & Sav.; E. mitrata (Fr. & Sav.) Makino; 
E. uniglumis sensu auct. Japon., non Schult ——Hime-Har1-t. 
Rhizomes sometimes elongate; culms slender, 20-50 cm. long, 
1-1.5 mm. thick, terete, obsoletely striate, the sheaths 5-10 cm. 
long, somewhat reddish, transversely truncate at apex, some- 
times mucronate; spikelets ovoid to lanceolate, 7-20 mm. long, 
3-5 mm. thick, acute, dark sanguineous and purplish brown; 
only the lowest scale empty and clasping, the others narrowly 
ovate, 4-5 mm. long, erect; achenes tawny, turgid-biconvex, 
1-1.5 mm. long, nearly smooth, dull, the style base large, 
spongy, ovate to deltoid, 1-2 mm. long, nearly as broad as the 
achene, the bristles 5, slender, slightly shorter to as long as 
the achene, retrorsely scabrous, or in forma reducta (Ohwi) 
Ohwi. Kuro-narr-t, the bristles rudimentary or lacking-—— 
July-Oct. Wet places especially near the seacoast; Hokkaido, 
Honshu, Kyushu; rare——Korea, Ussuri, Sakhalin, Ku- 
tiles, Kamchatka, and northern N. America. 

14. Eleocharis mamillata Lindb. f. var. cyclocarpa 
Kitag. E. ussuriensis Zinserl.; E. palustris sensu auct. Japon., 
saltem pro parte maj.; E. mamillata sensu auct. Japon., vix 
Lindb. £ ——O-numa-Hari-t, NumMa-warrt. Rhizomes elon- 
gate; culms soft, terete, 30-70 cm. long, 15-5 mm. thick, 
strongly compressed when dried, the sheaths hyaline, truncate 
at apex, sometimes reddish at base; spikelets lanceolate to 
ovoid, 1-3 cm. long, 3-6 mm. thick, rather obtuse at apex, 
ferrugineous, densely many-flowered; scales broadly lanceolate 
to narrowly ovate, 4-5 mm. long, slightly obtuse to acute; 
achenes yellow to tawny, turgid-biconvex, slightly lustrous, 
obovate-orbicular, 15-2 mm. long, nearly smooth, the style 
base depressed-deltoid, spongy, half as wide as the achene, the 
bristles 5-6, twice as long as the achene, retrorsely scabrous. 

July-Oct. Shallow ponds and wet places; Hokkaido, 
Honshu, Kyushu; rather common.——Korea, Manchuria, and 

Ussuri. The typical phase is widely distributed in the north- 
ern part of the N. Hemisphere. 

15. Eleocharis parvinux Ohwi. Ko-rsupu-NUMA-HARI-I. 
Resembles the preceding, but smaller; culms 30-60 cm. long, 
1-2 mm. thick; spikelets ellipsoid to broadly lanceolate, 7-15 
mm. long, 3-4 mm. thick, ferrugineous; scales many, mem- 

branous, erect, deltoid-lanceolate, 3-4 mm. long, acute; achenes 

obovate, inflated-biconvex, 1-1.2 mm. long, the style-base del- 
toid, half as broad as the achene or narrower, the bristles 4, 

pale, rather firm, nearly 3 times as long as the body of the 
achene, not flexuous, somewhat densely scabrous——July—Oct. 

Wet places and shallow ponds in lowlands; Honshu (Kanto 
Distr.). 

16. Eleocharis valleculosa Ohwi. Sujir-numa-Hari-t. 
Rhizomatous; culms 30-50 cm. long, rather firm, slender, dis- 

tinctly several ribbed, 1-2 mm. thick, the sheaths 5-10 cm. 

long, hyaline, frequently somewhat reddish; spikelets narrow- 
ovate to lanceolate, 7-15 cm. long, 3-3.5 mm. thick; lower 2 

scales empty and clasping, the others fertile, oblong, erect, 34 
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mm. long, reddish brown, obtuse; achenes 1-1.3 mm. long, 
turgid-biconvex, yellowish, the style-base depressed, spongy, 
1/3 as broad as the achene, the bristles 4 in forma setosa 

Kitag., slender, ferrugineous, retrorsely scabrous, often flexu- 
ous, longer than the style base, sometimes none in forma val- 
leculosa.— July-Oct. Wet sandy places; Honshu (Kai, 
Ugo), Kyushu; rare——Korea, Manchuria, and China. 

17. Eleocharis intersita Zinserl. E. palustris sensu auct. 
Japon., pro parte, non Roem. & Schult ——Kuro-NUMA-HARL-I, 
NuMa-Hari-t. Rhizomatous; culms terete, 30-60 cm. tall, 

9. SCHOENUS L. 
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15-3 mm. thick; spikelets narrowly to broadly ovate, rarely 
broadly lanceolate, 7-15 mm. long, 3-5 mm. wide; scales 
narrowly ovate, 3-4 mm. long, dark purplish red, subacute to 
obtuse; achenes tawny, obovate or broadly so, 1.2-1.7 mm. 
long, turgid-biconvex, the style base deltoid, 1/3 to 1/2 as wide 
as the achene, the bristles 4, slender, ferrugineous, retrorsely 
scabrous, longer than the style base, more or less flexuous——— 
July-Oct. Marshy places and shallow ponds in mountains; 
Hokkaido, Honshu (n. distr.)——Sakhalin, Kuriles, Man- 
churia, and e. Siberia. 

Nocusa Zoku 

Culms solitary or tufted, few-leaved; radical leaves aggregated, slender, rather stiff, sheathing at base; spikelets narrow, 2- to 
5-flowered, in a fascicle or panicle; flowers bisexual; scales 2-ranked, few, deciduous, the lower smaller and empty, the rachilla 
slightly flexuous, rather thick; bristles 6 to few or 0; stamens 3; achenes somewhat sunken in the rachilla, 3-angled, ovate, 
beakless; style deciduous from the achene, hardly thickened at base; stigmas 3——Australia, s. Asia, and Africa. 

1. Schoenus apogon Roem & Schult. S. albescens (Fr. 
& Say.) Matsum.; Chaetospora albescens Fr. & Sav.; C. japon- 
ica Fr. & Sav.mNocusa. Culms tufted, many, slender, 

erect, 10-15 cm. long, smooth, 1- or 2-leaved; radical leaves 
erect, aggregated, about 0.5 mm. wide, the sheaths somewhat 
sanguineous, the mouth glabrous; corymbs 2 or 3, small, um- 

belliform or capitate, bearing 2-10 spikelets, the bracts seta- 

ceous or leaflike, sheathing below; spikelets compressed, lance- 
olate, 4-6 mm. long, acute, stramineous, usually somewhat 

dark red-tinged, somewhat lustrous, with 5 or 6 scales; 
achenes about 1 mm. long, obovoid-globular, whitish, turgid, 
3-angled, minutely reticulate, the bristles 6, nearly 2 mm. long, 
antrorsely scabrous, caducous——Honshu, Shikoku, Kyushu; 

rather rare—Ryukyus, Malaysia, and Australia. 

10. CARPHA Banks & Soland. Inu-Nocusa Zoku 

Low perennials; leaves basal; inflorescences corymbose or nearly capitate, with numerous spikelets, the terminal large, the 
lateral smaller; bracts 1 or 2, leaflike; spikelets narrow, 3- to 6-scaled, 1- or 2-flowered; flowers bisexual; scales firmly mem- 
branous, 2-ranked, the lower 2 or 3 empty, the fertile scales larger; bristles 6, usually plumose, scabrous at tip; stamens 3; style 
thickened at base and continuous with the 3-angled achene; stigmas 3——NMainly Australian. 

mm. long, 1-flowered, with 4 or 5 scales; scales stramineous, 

the fertile prominently awned at apex; bristles 6, slightly 
longer than the achene, antrorsely scabrous; achenes oblong, 
3-angled, ferrugineous, minutely reticulate throughout——Re- 
ported in Kyushu (Nagasaki) by Kuekenthal. 

1. Carpha aristata Kuekenth. Inu-nocusa. Roots 
fibrous; culms slender, leafy, 40 cm. long; leaves about 6, 
shorter than the culm, soft, 1.5—2 mm. wide, the sheaths long, 
inflated; inflorescence divided in 2 parts, spikelike, oblong, 8- 
12 mm. long; spikelets rather numerous, oblong-lanceolate, 5 

11. RHYNCHOSPORA Vahl Mixazuxicusa Zoku 

Perennials; culms solitary, more or less leafy; leaves radical and also often cauline, linear; inflorescence simple or compound, 

the partial inflorescence 1 to several, terminal and lateral, capitate, corymbose, or fascicled; spikelets lanceolate, brown or whitish, 
few-scaled and few-flowered; scales 1-nerved, membranous, the lower empty; flowers bisexual, perianth usually of 6, sometimes 

rather many, smooth or scabrous bristles; achenes biconvex, beaked at apex with a thick persistent style-base; stigmas 2, some- 

times almost undivided; stamens 2 or 3——Fifty to sixty species, mostly in tropical and temperate regions of both hemispheres, 
a few in cooler zones. 

1A. Spikelets in dense globose heads. 
LAmeteadtsolitany stern thal peavey farsi sete) aiess ey siinevpaieusente tensa fevaNsteget aye tsps Sue lease seth se APACE Siah a eve Steet shs keke s MRC Le PTE eR 1. R. rubra 

2Breubleads:2—5 iN salOOse SPIKE tye sveysrey= 4 cvsas. 5 ivy 5,5 is ee tse rs tese wove ev eyel av onaneT epee rerheeeeer aie AE aceon Oar ereUNEne Teves ca relents ee neosene Tees 2. R. malasica 

1B. Spikelets in densely to loosely corymbose partial inflorescences. 
3A. Scales dark brown; bristles 6. 

4A. Spikelets 7-9 mm. long; bristles 2—4 times as long as the achene. 
5A. Bristles 2 or 3 times as long as the achene, antrorsely scabrous. ..........00-. 20 eee eee e eect e eee eee eee 3. R. chinensis 
5B. Bristles 3—4 times as long as the achene, minutely retrorsely scabrous or nearly smooth. ...................- 4. R. fauriet 

4B. Spikelets 3-6 mm. long; bristles about as long as the achene. 
6A. Corymbs rather large, nodding, with numerous spikelets, the branches slightly curved and elongate. .......... 5. R. brown 

6B. Corymbs small, erect, with rather few spikelets, the branches erect and short. 

Ae Achenessnarrowlysoblong splantiolemountans: eee een entree aeeeeiaeeineeneecier 6. R. yasudana 
7B. Achenes obovate; plants of lowlands. 

S Au Achenessnarrowlysobovatemithembristlesmslenders eee nite eileen aster aiae 7. R. fujiana 

8B. Achenes broadly obovate, the bristles rather stout and firm. .......---0--e cece eee eee eee eee 8. R. faberi 
3B. Scales white to pale brown, smooth, lustrous; bristles 9-15. ......... 2... eee eee cece ete eee eset tees 9. R. alba 
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1. Rhynchospora rubra (Lour.) Makino. Schoenus 
ruber Lour.; R. wallichiana Kunth—Ica-kusa. Rather 

firm perennial; culms 20-40 cm. long, slender, obtusely angled, 
erect, smooth, rather firm, leafy only at base; leaves stiff, 1.5-3 
mm. wide; inflorescence a solitary, terminal, globular head 15 
mm. across, with numerous sessile spikelets; involucral bracts 

leaflike, spreading or reflexed; spikelets 6-7 mm. long, some- 
what distichously 5-6 scaled, tawny-stramineous; achenes ob- 
ovate, dark brown, 1.5-1.8 mm. long, smooth, short-setulose on 
upper margin, the beak small, conical, the style long, un- 
divided; bristles 6, half as long as the achene, antrorsely 
scabrous——Aug.—Oct. Wet sunny grassy places; Honshu 
(Kadzusa Prov. and westw.), Shikoku, Kyushu——Ryukyus, 
Formosa, China, Indochina, India, and Malaysia. 

2. Rhynchospora malasica C. B. Clarke. R. nipponica 
Makino—Mixuricaya. Rhizomes elongate, the sterile inno- 
vations elongate; culms 40-100 cm. long, stout; leaves on the 
upper 2/3 of the culm, flat, rather firm, deep green, 5/8 mm. 
wide; basal sheaths bladeless, rusty-brown; heads 5-8, in an 
interrupted spike, globose, 1.5 cm. across, with numerous ses- 
sile spikelets; lower bracts leaflike, sheathless; spikelets lanceo- 

late-ovoid, lustrous, acuminate, 6-7 mm. long, 1-flowered, red- 

dish stramineous; achenes broadly obovate, shining, 2 mm. 
long, smooth and often minutely wrinkled, the beak slender, 
the style slender, the stigmas 2 mm. long, 2-cleft; bristles 6, 
smooth, twice as long as the achene——Sept—Oct. Marshy 
places; Honshu (Tokaido, Kinki Distr.), Kyushu; rare-—— 
Ryukyus, Formosa, and Malaysia. 

8. Rhynchospora chinensis Nees & Mey. R. glauca var. 
chinensis (Nees & Mey.) C. B. Clarke; R. japonica Makino; R. 
longisetigera Hayata——INU-NO-HANA-HIGE. Culms slender, 
30-60 cm. long, smooth, very loosely few-leaved; leaves 2-3.5 
mm. wide; corymbs 3-5, erect, interrupted, the peduncles un- 
equal; spikelets broadly lanceolate, 7-8 mm. long, with 4 or 5 
scales, usually 2-flowered, dark brown; achenes broadly ob- 
ovate, glabrous, 2-2.2 mm. long, with inconspicuous transverse 
wrinkles, the beak slightly shorter than the achene, deltoid, 

flattened, glabrous; bristles 6, slender, 4-5.5 mm. long, an- 
trorsely scabrous———July-Oct. Wet and swampy places; 
Honshu (centr. distr. and westw.), Shikoku, Kyushu-———Ko- 
rea, Ryukyus, Formosa, China, India, and Malaysia. 

4. Rhynchospora fauriei Franch. O-1INU-No-HANA-HIGE. 
Rhizomes abbreviated; culms 20-60 cm. long, slender, smooth, 

very loosely few-leaved; leaves 1.5-2.5 mm. wide; corymbs 2 
or 3, the branches short; spikelets broadly lanceolate, 7-8 mm. 
long, dark reddish brown; achenes broadly obovate, glabrous, 
2 mm. long, faintly transversely wrinkled, the beak slightly 
shorter than the achene, deltoid, glabrous; bristles 6, slender, 

3-4 times as long as the achene, retrorsely scabrous.——July- 
Oct. Wet places; Hokkaido, Honshu (Mimasaka Prov. and 
eastw.), Kyushu. 

5. Rhynchospora brownii Roem. & Schult. R. glauca 
sensu auct. Asiat., non Vahl——Tora-No-HANA-HIGE. Culms 
slender, 60-80 cm. long, very loosely few-leaved; leaves chiefly 
radical, rather firm, 1.5-2.5 mm. wide; corymbs 2-3, the 
branches to 4 cm. long, nodding; spikelets narrowly ovate, 
dark brown, 34.5 mm. long, few-flowered; achenes 2 mm. 

12. CLADIUM R. Br. 
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long, broadly ovate, glabrous, faintly transversely rugose, the 
beak about half as long as the achene, compressed, deltoid; 
bristles 6 or 7, reddish brown, slightly shorter than the achene, 
antrorsely scabrous——Aug.—Oct. Wet places; Honshu (s. 
part of Kinki, Chagoku Distr.), Shikoku, Kyushu-—Ryu- 
kyus, Formosa, and widely distributed in tropical and sub- 
tropical regions of the Old World. 

6. Rhynchospora yasudana Makino. R. franchetiana 
C. B. Clarke, pro parte——MtyaMa-INU-NO-HANA-HIGE. Mostly 
tufted; culms slender, 15-30 cm. long; leaves 1-2 mm. wide; 
corymbs 4-6, narrow, short, erect, with a few spikelets; spike- 
lets lanceolate, dark brown, 5-6 mm. long; achenes narrowly 
oblong, 2-2.5 mm. long, light tawny, nearly smooth, the beak 
nearly 2 mm. long, glabrous; bristles 6, slightly longer than 
the achenes, erect, slender, retrorsely scabrous——High moors 
and wet slopes in high mountains; sw. Hokkaido, Honshu 
(Mount Hyonosen in Tajima Prov. and eastward). 

7. Rhynchospora fujiiana Makino. R. fauriei var. 
leviseta C. B. Clarke; R. franchetiana C. B. Clarke, pro parte; 
R. coreana Palla——Ko-1nu-No-HANA-HIGE. Tufted in small 
clumps, often forming a large colony; culms slender, 30-100 
cm. long, few-leaved; radical leaves linear, 1-1.5 mm. wide; 
corymbs 4-5, interrupted, dense, with a few spikelets; spikelets 

lanceolate, 5-6 mm. long, dark reddish brown; achenes broadly 
obovate, 2 mm. long, faintly transversely wrinkled, the beak 
slightly shorter than the achene; bristles 6, slightly longer than 
the achene, smooth. ‘Wet places in lowlands; Hokkaido, 

Honshu, Shikoku, Kyushu; common. The following are based 
on variations of the bristles: Forma scabriseta (Makino) 
T. Koyama. R. fujiiana var. scabriseta Makino. Bristles an- 
trorsely scabrous——Forma retrososcabra ? (Takeda) T. Ko 
yama. R. fujiiana var. retrososcabra ? Takeda. Bristles re- 
trorsely scabrous—K rea. 

8. Rhynchospora faberi C. B. Clarke. R. miyakeana 
Makino; R. umemurae Makino; R. hattoriana Makino; R. 
breviseta Palla; R. umemurae var. yakushimensis Masam.; R. 
yakushimensis Masam. ITO-INU-NO-HANA-HIGE, HIME-INU- 

NO-HANA-HIGE. _— Slender, loosely tufted herb; culms 10-40 
cm. long, filiform; leaves 0.5-1 mm. wide, nearly filiform; 
corymbs 3-4, small, very distant, with 2-5 spikelets: spikelets 
narrowly ovate, dark brown; achenes broadly obovate, 1.5-2 

mm. long, transversely wrinkled, dark reddish brown, the 
beak elongate-deltoid; bristles 6, slightly longer than the 
achene, retrorsely scabrous.—July-Oct. Wet places in low- 
lands; Hokkaido, Honshu, Shikoku, Kyushu; common. 
Korea, China, and Ussuri. 

9. Rhynchospora alba (L.) Vahl. Schoenus albus L.; 
R. alba var. kiushiana Makino——MiKazvkicusa. Slen- 
der herbs; culms 10-60 cm. long, smooth; leaves filiform, in- 

volute, 0.5-1.5 mm. wide; corymbs 1-3, loosely arranged, 

small; spikelets lanceolate, whitish, 4-6 mm. long; achenes 

obovate, 2-2.5 mm. long, with faint transverse wrinkles, the 

beak half as long as the achene, compressed, glabrous; bristles 
9-15, longer than the achene, retrorsely scabrous, with minute 

ascending ciliae near base——July—Oct. Wet places and bogs; 
Hokkaido, Honshu, Kyushu (rare).——Europe, Asia, and e. 
N. America. 

Hiro-mMoto-susukK1 ZOKU 

Rather large perennials; culms usually sparsely leafy; radical leaves narrow, dorsiventrally compressed, usually thick and 
rigid, the ligule inconspicuous; inflorescence a compound panicle, the partial inflorescences corymbose, flat or convex at apex; 
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spikelets few-scaled, 1- to 7-flowered, the lower scales small and empty, the upper gradually enlarged, the uppermost empty or 
sterile; achenes 3-angled, coriaceous or spongy, drupe-like, glabrous, beakless; stigmas 3——Few species, mainly tropical. 

1. Cladium chinense Nees. C. japonicum Steud.; C. 
mariscus sensu auct. Japon., non R. Br.; C. jamaicense sensu 
auct. Japon., non Crantz——Hiro-morTo-susuKI, SHISHI-KIRI- 
GAYA. Culms stout, 1-2 m. long, with several nodes, ob- 

tusely 3-angled, smooth, sometimes with axillary tufts of leaves 
at nodes; leaves flat, with loosely incurved margin below, 8-10 
mm. wide, very coarse and firm, coarsely serrulate-scabrous on 
margins, caudately acuminate in a long, subulate, somewhat 

3-angled apex; partial inflorescences 5-7, corymbose, 4-8 cm. 

13. MACHAERINA Vahl 

across, with very numerous, dense spikelets; spikelets oblong 
when mature, brown, 3 mm. long; scales broadly ovate, obtuse, 
about the 7 lower ones small and empty, the 3 upper large and 
nearly equal; achenes broadly ovoid, 2.5 mm. long, tawny, 
truncate, excavated at base——Aug.—Oct. Wet places near 

the seacoast; Honshu (Awa and Noto Proy. and westw.), 
Shikoku, Kyushu——Ryukyus, Formosa, s. Korea, China, 
India, Malaysia, and Australia. 

ANpPERA-I ZOKU 

Moderate to large perennial herbs, often with long stolons; culms obscurely trigonous, leafy at base; leaves slender, terete or 
laterally flattened, rarely bladeless, long-sheathing; ligule almost wanting; inflorescence a slender compound panicle, partial 

panicles spicate or paniculate, not corymbose, with many spikelets; spikelets bisexual, with 2-ranked few scales, the lower scales 
small and empty, the upper (usually 1) perfect; achenes obscurely trigonous, coriaceous, glabrous, crowned by a conical or 
sometimes depressed usually hispidulous beak; stigmas 3; hypogynous bristles 3 or none——About 70 species, chiefly in Oceania. 

J. Machaerina nipponensis (Ohwi) Ohwi & T. Ko _leaves sheathlike, 10-15 cm. long, with a subulate apex; in- 
yama. M. rubiginosa var. nipponensis T. Koyama; Cladium 
nipponense Ohwi; C. glomeratum sensu auct. Japon., non R. 
Br.; Chapelliera glomerata sensu Franch. & Sav., non Nees 

—NEBIKicusA, ANPERA-I. Rhizomes elongate; culms 60- 

100 cm, long, smooth, nearly terete, 1-leaved near the middle; 
leaves radical, fascicled, smooth, linear, 3—4 mm, across, gradu- 

florescences 3-5, loosely disposed in slender compound pan- 
icles, bearing fascicles of 5-8 spikelets, the bracts nearly blade- 
less; spikelets 5-6 mm. long, red-brown, 6- to 7-flowered; 
achenes oblong, obtusely 3-angled, glabrous, with a densely 
hairy style-base—June-Oct. Wet places; Honshu (Tokaido 
and westw.), Shikoku, Kyushu.—Ryukyus and (?) China. 

ally narrowed to the obtuse apex, somewhat cinereous; cauline 

14. SCLERIA Berg. SHinyucayaA Zoku 

Usually perennial; culms stout to slender, 3-angled, leafy; leaves linear, sheathing at base, the ligule usually distinct; spikelets 
unisexual or androgynous, in several terminal and lateral paniculate partial inflorescences, few-scaled; pistillate spikelets 
1-flowered; achenes globular, sometimes obscurely 3-angled, rugose, clathrate or smooth, usually lustrous, glabrous or puberulent; 
hypogynium (disc surrounding ovary at base) attached below the achene, 3-lobed or rarely entire, usually depressed; achene 
with attached hypogynium falling from the receptacle—More than 100 species, in all tropical regions. 

1A. Rhizomes stout, short-creeping; partial inflorescences large, with many spikelets; achenes nearly smooth. 
2A. Hypogynium orbicular or very obscurely 3-lobed; leaf-sheaths wingless or 3-winged. ..........-----+eeeeeeeees 1. S. terrestris 
2B. Hypogynium distinctly 3-lobed, the lobes ovate-deltoid, acute; leaf-sheaths always 3-winged. ..................-.++ 2. S. levis 

1B. Rhizomes absent; partial inflorescences smaller, 1-3 cm. long, with few spikelets; bracts nearly erect; achenes reticulate. 
3A. Hypogynium 3-lobed, the lobes acute. 

4A. Achenes with surfaces of the reticulation dull, the depressed pits lustrous; leaf-sheaths wingless. .............. 3. S. mikawana 
4B. Achenes wholly lustrous; leaf-sheaths 3-winged. ........ ondadaooddonn dononnssdoondob pooh aanooeoaduedse 4. S. parvula 

3B. Hypogynium 3-lobed, the lobes very obtuse; leaf-sheaths wingless. ..............eeeee cece eee e eee e cece eae 5. S. rugosa 

1. Scleria terrestris (L.) Fassett. Zizania terrestris L.; 
S. elata Thw.; S. doederleiniana Boecklr.; S. luzonensts Palla; 
S. scrobiculata sensu auct. Japon., non Nees & Mey. O-sHIN- 

JucayA. Rather coarse perennial; culms 60-100 cm. long, 
acutely angled, retrorsely scabrous; leaves stiff, 5-12 mm. wide, 
gradually acuminate, scabrous, the sheath winged, or in de- 
pauperate specimens wingless; partial inflorescences 3-5, 4-8 
cm. long, the branches spreading, hispid-scabrous; spikelets 
numerous, 3-5 mm. long; achenes globular, about 2.5 mm. 

across, white to gray, lustrous, loosely and minutely puberu- 
lent; hypogynium appressed, orbicular, scarcely lobed, rather 
thickened on margin——July-Oct. (Kyushu (Yakushima). 
—Ryukyus, Formosa, China, India, Malaysia, and Australia. 

2. Scleria levis Retz. S. hebecarpa Nees; S. zeylanica 
Poir.; S. japonica Steud.; S. pubescens Steud——SuinjucayYa. 

Culms rather stiff, 60-80 cm. long, acutely angled, usually 
retrorsely scabrous on the angles; leaves rather firm, scabrous, 

5-8 mm. wide, gradually acuminate, the sheaths broadly 3- 
winged; partial inflorescences usually 2, sometimes only 1, the 
terminal larger, 4-5 cm. long, with obliquely spreading 
branches; spikelets 3-4 mm. long; achenes globular, white, 
lustrous, sparsely puberulent, about 2.5 mm. across; hypo- 
gynium 3-lobed, the lobes ovate-deltoid, acute, fat——July— 
Oct. Wet slopes; Honshu (Kii Prov.), Shikoku, Kyushu. 
Bonins, Ryukyus, Formosa, China, India, Malaysia, and Aus- 
tralia. 

8. Scleria mikawana Makino——Mixawa-sHINJUGAYA. 
Culms 30-50 cm. long, acutely angled, smooth; leaves 2.5-4 
mm. wide, nearly smooth, glabrous, gradually narrowed and 
obtuse at apex, the sheaths wingless; partial inflorescences 2-3, 
erect, 1.5-3 cm. long, the branches smooth; spikelets 4-5 mm. 
long; achenes white, tawny at maturity, nearly globose, about 
2 mm. across, glabrous, lustrous in the hollows, dull on the 

raised reticulations; hypogynium 3-lobed, the lobes flat, ovate, 
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abruptly narrowed and acute, abruptly thin-margined— 
July-Oct. Wet places in lowlands; Honshu (Kadzusa, Mi- 
kawa, Ogami, and Tamba Prov.) Kyushu; rare-——Africa, 
India, and Malaysia. 

4. Scleria parvula Steud.  S. fenestrata Fr. & Sav.; S. 
tessellata sensu auct. Japon., non Willd.; S. koreana Palla 
Ko-suinyucaya. — Slender, glabrescent perennial; culms 30- 
50 cm., smooth; leaves flat, 3-5 mm. wide, long-attenuate, the 
sheaths broadly winged on the angle; partial panicles 4-6, 
distant, erect, 1.5-3 cm. long, the branches smooth, suberect; 
spikelets 4-5 mm. long; achenes nearly globose, whitish with 
indistinct brown flecks, lustrous, 2 mm. across, glabrous or 
slightly puberulent, with elevated reticulations; hypogynium 
appressed, the lobes ovate-deltoid, abruptly contracted at apex, 
with a projection on the center—July—Oct. Wet places; 
Honshu, Shikoku, Kyushu; rather common.——Korea, China, 

India to Africa. 
5. Scleria rugosa R. Br. var. rugosa. S. pubigera Ma- 

15. DIPLACRUM R. 
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kino; S. onoei var. pubigera (Makino) Ohwi; S. lateriflora 
Boecklr——Ke-suinjucaya. Rather soft perennial; culms 
10-30 cm. long, slightly curved, smooth, densely pilose; leaves 
flat, 2-3 mm. wide, abruptly acute, pilose, the sheaths acutely 
angled, wingless, pilose; partial panicles 3-5, bearing rather 
few spikelets, 7-15 mm. long, on arcuate or declined pedun- 
cles; spikelets 2-4 mm. long; achenes whitish, lustrous, globose, 
1.5 mm. across, glabrous, with coarse somewhat imperfect 
reticulations; hypogynium appressed, the lobes deltoid, very 
obtuse, slightly thickened on margin, flat, with a somewhat 
elevated longitudinal line in the center—July.—Oct. Wet 
places; Honshu (Kadzusa Prov. and westw.), Shikoku, Kyu- 
shu; rare——Ryukyus, Formosa, China, India, Ceylon, Aus- 
tralia, and Malaysia. 

Var. glabrescens (Koidz.) Ohwi & T. Koyama. S. onoei 
Fr. & Sav.; S. onoei var. glabrescens Koidz. MANEKI-SHIN- 
JUGAYA. Nearly glabrous throughout—July—-Oct. Wet 
places; Honshu, Shikoku, Kyushu; very rare.——s. Korea. 

Br. KacasuirA ZoKU 

Small green annuals; culms leafy; leaves short, linear, short-sheathing at base; spikelets minute, in a short-peduncled, axillary, 

densely capitate inflorescence; pistillate spikelets terminal, 2-scaled, 1-flowered, the scales all alike, few-nerved, 3-toothed, the 
style 3-fid, the hypogynium (disc subtending the achene) inconspicuous; staminate spikelets lateral, 1- or 2-flowered, about 
3-scaled, the scales narrow, membranous; stamens 1 to 3; achenes globose, obtusely mucronate, lustrous, falling together with 

the scales ——About 2 species, in tropical regions of Africa, Asia, and Australia. 

1. Diplacrum caricinum R. Br. Scleria caricina (R. 
Br.) Benth.; S. onoei, sensu auct. Japon., non Fr. & Sav.—— 

Kacasuira, HImMe-sHINJUGAYA. Glabrous annual; roots fi- 

brous, purplish; culms simple or branching at base, 5 to 20 cm. 
long, several-leaved; leaves flat, short, broadly linear, 15-25 

mm. long, 2-3 mm. wide, rather abruptly pointed at apex, the 
sheaths 3-10 mm. long; partial inflorescences several, capitate, 

spikelet 2-3 mm. long, short-peduncled, the scales oblong, 5- 
to 8-nerved, 3-toothed at apex, the central tooth longer than 
the others; achenes scarcely 1 mm. long, globose, indistinctly 
3-ribbed, coarsely reticulate, more or less puberulent on the 

net.—July-Oct. Wet places; Honshu (Kadzusa Prov. and 
westw.), Shikoku, Kyushu; rare——Ryukyus, Formosa to 
India, and Australia. 

axillary, short-peduncled, 3-5 mm. across, light green; pistillate 

16. KOBRESIA Willd. Hice-warisuce Zoxu 

Perennials; culms 3-angled; leaves slender; spikelets in a terminal simple or branched spike, 1- to several-flowered, the terminal 
spikelet staminate, the lateral androgynous or pistillate; flowers unisexual, the perianth wanting, the staminate consisting of 3 
stamens and subtending bract (scale); pistillate flowers of a single pistil surrounded by a prophyllum (perigynium) and bract 
(scale); perigynium open on one side at least above the middle; style single, hardly thickened at base; stigmas 2-3; achenes 
biconyex or 3-angled——About 20 species, Europe, Asia, and N, America. 

1. Kobresia bellardii (All.) Degl. K. myosuroides ered, the others androgynous, 2-flowered; scales thin-mem- 
(Vill.) Fiori & Paoletti; Carex myosuroides Vill.; C. bellardii 
All; K. scirpina Willd.; Elyna bellardit (All.) C. Koch— 
Hice-warrsucet. Densely tufted glabrous perennial; culms 
slender, erect, 10-25 cm. long, obtusely angled, smooth; basal 
sheaths broad, lustrous, dark chestnut-brown; leaves as long as 
the culm, filiform, sulcate; spike 1.5-3 cm. long, linear, with 
few loose spikelets; terminal spikelet staminate, several-flow- 

17. CAREX L. 

branous, broadly ovate, obtuse, chestnut-brown, lustrous; peri- 
gynia ovate, 4 mm. long, free on margin, chestnut-brown; 
achenes obovate-oblong, 3 mm. long, brown, lustrous, obso- 
letely 3-angled; stigmas 3—July-Aug. Dry alpine slopes; 
Hokkaido, Honshu (centr. distr.) ; rare———Kuriles, n. Korea, 
Siberia to Europe, and N. America. 

SuceE Zoku 

Perennials (rarely annuals or biennials), commonly with naked culms; leaves usually radical or subradical, narrow, elongate; 
inflorescence often spicate; spikes, unisexual, androgynous (staminate above and pistillate below), or gynecandrous (pistillate 
above and staminate below), the flowers without a perianth, each subtended by a scale; scales spirally imbricate; staminate 
flowers of 2 or 3 stamens; pistillate flower of a single ovary enclosed in a perigynium; style 1, protruding from the beak of the 
perigynium, 2- or 3-fid; achene enclosed in a perigynium, lenticular or trigonous———Cosmopolitan, with about 2,000 species, 
especially abundant in temperate and cooler regions, and in mountains of the Tropics. 
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1A. Spike solitary and terminal. 
2A. Style 2-fid; achenes lenticular; spikes dioecious or sometimes androgynous. 

3A. Leaves 1-1.5 mm. wide; perigynia distinctly longer than the scales, obliquely spreading when mature, with a rather long beak. 
2. C. Rabanovit 

3B. Leaves 0.5-0.7 mm. wide; perigynia as long as the scales, short-beaked, horizontally spreading when mature. .... 3. C. gynocrates 

2B. Style 3-fid; achenes triangular. 
4A. Scales of the pistillate fowers dark brown, lustrous; perigynia brownish or partially so; species of alpine regions. 

5A. Leaves narrow, rather rigid; culms obtusely angled, nearly smooth; perigynia reflexed at maturity. ........ 75. C. pyrenaica 
5B. Leaves flat, rather flaccid; culms sharply angled, scabrous; perigynia nearly erect at maturity. ............ 77. C. hakkodensis 

4B. Scales of the pistillate flowers pale to light yellowish brown or sometimes sanguineous. 
6A. Scales of the pistillate flowers sanguineous; perigynia pubescent; species of woods. 

7A. Spikelets unisexual (plants dioecious); leaves about 1 mm. wide. ..........--...00+- essere rere eee 125. C. grallatoria 

7B. Spikelets androgynous; leaves 1-2.5 mm. wide. ...........e-ceceeee cece ence ee eeeeneeeeeeneeee 126. C. heterochita 

6B. Scales of the pistillate flowers pale or light yellowish brown; perigynia glabrous. 

8A. Perigynia thin-membranous, erect or spreading. 

9A. Spikes loosely flowered; perigynia 5-6 mm. long. ........-..2 2.2 eee eee eee eee ete e eee 155. C. rhizopoda 
9B. Spikes densely flowered; perigynia 1.5—4 mm. long. 

10A. Spikes small, 3-6 mm. long, rather few-flowered; perigynia not inflated; achene compressed-trigonous. 

11A. Leaves involute, less than 1 mm. wide; culms obtusely angled, almost smooth; perigynia 2 mm. long, oval, nerve- 

lesstor nearly sen! (a) sey Ants roe eee tetera dareeetcb ace. un ee ree he UT GPN DM Neth, PoP MER AUC SNe TEIe 9 ctoge edule NOeR 149. C. hakonensis 
11B. Leaves flat, 1.5-3 mm. wide; culms 3-angled, scabrous in the upper part; perigynia 2.5-3 mm. long, narrowly 

ovoid; finely nerves: ciatvy te cies) a veces sete cise sis abeus the ee yetcheeatat oe cpr yt ae el pene ener psi oeTere 150. C. onoet 
10B. Spikes terete or ellipsoidal, 5-20 mm. long, rather many-flowered; perigynia somewhat inflated, loosely enclosing the 

3-angled and not compressed achene. 
12A. Culms densely scabrous on the angles; spikelets pale, 1 or 2 of the scales in lower part often rather elongate and 

somewihatiibracthike:’ iieihtsis Sveyayalisy aja: ei a honey stand, due cue apae qoletere ciate a beuc veneher sleveseletsioterstayanellen-venebnchenels 151. C. fulta 
12B. Culms smooth or slightly scabrous only on the angles in upper part. 

13A. Culms sharply angled, smooth, flaccid; perigynia narrowly ovoid, 3—3.5 mm. long, gradually attenuate above 
intojavratherplon pubeales apy d a i eictone /eicueecaveys tenes Seemeeenencskober eves honcyea hope toler su eee Pegelce renner renee Rea eaTege 152. C. uda 

13B. Culms somewhat obtusely angled; perigynia oval or ovoid, abruptly rather short beaked. 

14A. Spikes 1-2 cm. long; perigynia 1.5-1.8 mm. long. ..............- 0s eee eee eee ee eee ees 153. C. biwensts 

14B. Spikes 5-10 mm. long; perigynia 2.5—4 mm. long. ........----- eee eee eee eee eee ees 154. C. capillacea 
8B. Perigynia subcoriaceous, reflexed when mature, 6—-6.5 mm. long, narrowly lanceolate; sphagnum bogs. .... 188. C. pauciflora 

1B. Spikes 2 to numerous. 

15A. Spikes usually bisexual, sessile, without prophylla at base; bracts not sheathing; style 2-fid, rarely 3-fid. 
16A. Spikes androgynous, rarely unisexual and plants dioecious. 

17A. Style 2-fid; perigynia less than 7 mm. long. 
18A. Rhizomes long-creeping. 

19A. Perigynia wingless. 
20A. Perigynia planoconvex, crescent-shaped in transverse section, margins acute; along sandy coasts or in meadows. 

1. C. arenicola 
20B. Perigynia biconvex, inflated, oblong in transverse section, margins obtuse; moist places. ............ 4. C. disperma 

19B. Perigynia narrowly winged. 

21A. Perigynia slightly pubescent at least when young; pistillate scales yellowish brown or pale; forest species. 

5. C. pallida 
21B. Perigynia glabrous; pistillate scales ferrugineous or reddish brown. 

2ZA-peStoloniferous;awet sare acs a ya1.is soc tayensPocase kena | o-Gushacoheteeey ketene ana lor ake oaalem ay sesuedaspetekere cdsceualepersi sastetere 6. C. pseudocuraica 

22BeeeRhizomatoussectassyativen banks. ceneeemcrcc ee erase eect eer 7. C. lithophila 

18B. Rhizomes short; culms tufted. 

23A. Perigynia membranous, with acute or winged margins, pale to pale brown on both sides. 

24A. Upper half of perigynia prominently winged; bracts foliaceous, elongate; meadows. ..............- 8. C. neurocarpa 

24B. Perigynia not winged or narrowly winged from base to apex. 

25A. Perigynia many-nerved, with several tubercles scattered on the back. ......................-.-0-- 9. C. paxit 
25B. Perigynia smooth on back. 

26A. Longitudinal outer band of leaf-sheaths thinly membranous, transversely wrinkled, projected and longer than 

the mouth of sheath at apex. 
27A. Scales brownish ferrugineous; perigynia slightly scabrous on margins near the tip; culms slender, rigid; grassy 

PIRES | ai ce: says wie lssaudis ongua te ndelesnec oe 3 bongs) erate ee Va a POPS cust one ed on chehe Setst op atele pal ce govee-Pevaleee eters 10. C. laevissima 
27B. Scales pale or tawny; perigynia distinctly scabrous-margined; culms rather stout but soft; swampy areas. 

13. C. stipata 

26B. Outer band of leaf-sheaths not wrinkled, with truncate apex not longer than the mouth of sheath; wet places 
in mountainous regions. 

28A. Culms scabrous on the angles; perigynia lanceolate-ovate, gradually attenuate-beaked. ........ 11. C. albata 
28B. Culms glabrous; perigynia ovate or oval, rather short-beaked. ............ 12. C. nubigena var. franchetiana 

23B. Perigynia coriaceous, lustrous, dark chestnut brown, biconvex, with obtuse margins; swamps. .......... 14. C. diandra 
17B. Style 3-fid; perigynia nearly 10 mm. long; species of dune sands. : 

29A. Culms obtusely angled, smooth or slightly scabrous on one angle; pistillate scales herbaceous, sulfur-colored, central portion 

broad, many-nerved, the midrib projecting as a broad awnlike mucro; perigynia straight, longer than or as long as 

CHES SCALES IT: ce shee tat erevereista(e\s terms ee easter ieee atone leet She leeetaits eee aeRO ERE eT ane eee ee eer ee ae 15. C. kobomugi 
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29B. Culms acutely angled, scabrous on the angles; pistillate scales membranous, chestnut-brown, the central portion green, 
3-nerved, the midrib excurrent as a needlelike, smooth awn; perigynia strongly divergent, usually longer than the scales. 

16. C. macrocephala 

16B. Spikes gynecandrous. 
30A. Stigmas 3; achenes moderately compressed; along roadsides or in fields. ......-- 60sec ee eee eee eee eee e eens 17. C. gibba 

30B. Stigmas 2. 
31A. Perigynia not white-puncticulate, gradually attenuate-beaked. 

32A. Perigynia reflexed when mature, with wingless but sharp margins; swamps. 
33A. Perigynia deltoid-ovate, slightly convex on back, scabrous on the margins near apex. .............4-- 18. C. echinata 
33B. Perigynia lanceolate-ovate, strongly convex on back, nearly smooth on the margins. ...............+ 19. C. omiana 

32B. Perigynia erect at maturity, somewhat winged on the margins; wet meadows or forests. 
34A. Spikes densely aggregated in a terminal hemispherical head; annual or biennial herb with fibrous roots; perigynia 

narrowly lanceolate, long-stipitate, 7-10 mm. long. ........... esse cere ee tenet eee eeee 20. C. cyperoides 
34B. Spikes somewhat loosely disposed; perennials with short rhizomes; perigynia broadly lanceolate to broadly ovate, 

sessile, 3—3.5 mm. long. 

35A. Spikes loosely arranged; bracts conspicuous. 
36A. Lower spikes with a very long leafy bract. 

37A. Perigynia oval, much compressed, with a rather broad beak. ...........0+eseeeeeeeeeeeee 21. C. planata 

37B. Perigynia broadly lanceolate to ovate, with a very narrow beak. 
38A. Leaf-blades 2-4 mm. wide; spikelets 8-10, narrowly oblong, 8-15 mm. long; perigynia 4—-4.5 mm. long. 

22. C. rochebrunit 

38B. Leaf-blades 1-2 mm. wide; spikelets 4-7, ovoid-globose, 4-6 mm. long; perigynia about 3 mm. long. 
23. C. remotiuscula 

36B. Lower 1 or 2 spikes with a short setaceous bract. ........-+--2+-eeeeeeeeeee 24. C. deweyana var. senanensis 
35B. Spikes approximate, usually without elongate bracts. .........esee cece cette een tere e eee enee 25. C. maackit 

31B. Perigynia densely white-puncticulate, not winged on the margins, abruptly beaked or beakless. 
39A. Pistillate scales chestnut-brown, reddish brown, or yellowish brown, or if pale, the perigynia distinctly beaked. 

40A. Pistillate scales chestnut-brown to yellowish brown; perigynia usually smooth. 
41A. Pistillate scales chestnut-brown; perigynia at maturity longer than the scales; culms 20-30 cm. long; grassy slopes 

AM ALBIS HBOS, oassoooocosacoocgshundodueoc onsdGuDAyeOQOoIE PAOD AaDODODGULOURHEOGC 26. C. lachenaliu 

41B. Pistillate scales reddish brown to yellowish brown; swampy areas. 
42A. Culms 20-40 cm. long; leaves glaucous-green and minutely papillose; pistillate scales ovate-orbicular, ferrugineous 

Or MGA? Sap flare EMIS ooocnsaccdgs 90009090 0060005 60 F000 FOO OUR ODONEDOSOn8 27. C. mackenztei 

42B. Culms (20-)40-80 cm, long, slender; pistillate scales brown, ovate; perigynia yellowish green or somewhat 

brownish. 
43A. Culms loosely tufted; leaf-blades 3-4 mm. wide, nearly smooth; perigynia elliptic, longer than scales, the 

SEES leo ay ES] GES codconobonoDDoNOUDOENOSOSO DOCU ADO UOUCUUDOUNUDOOSUOCS 28. C. traiziscana 

43B. Culms densely tufted; leaf-blades 2.5-3 mm. wide, scabrous; perigynia ovate, more or less thickened, as long 

as or slightly shorter than the chestnut-brown scales. .........0-seeeee cess eeeeeeeee 29. C. nemurensis 
40B. Pistillate scales pale or light yellow; perigynia slightly scabrous on the margins at apex; swamps or moist places in alpine 

regions. 
44A. Plants glaucous-green; leaf-blades 1.5—4 mm. wide; perigynia glaucous-green, becoming brownish at maturity. 

30. C. curta 

44B. Plants bright green; leaves 1-2 mm. wide; perigynia light green at first, becoming brownish at maturity. 
31. C. brunnescens 

39B. Pistillate scales pale; perigynia almost beakless, smooth; moist places. 
45A. Culms not slender; leaf-blades 1.5—3 mm. wide; perigynia 3.5-4 mm. long. .............+++05 32. C. pseudololiacea 

45B. Culms slender; leaves 1-2 mm. wide; perigynia 2.5-3.5 mm. long. 
46A. Leaves green, blades flat, 1-2 mm. wide; head 2-3 cm. long, the lower spikes distant; perigynia about twice as 

lonpyas the rscalesswathieleyatedithicky nerves. Wetyereletetele) ate) sits] aletetelo)=}olintelelelelat>!s\ete)otele ele)-sel bial aial=)« 33. C. loliacea 
46B. Leaves glaucous-green, slightly folded, blades 1-1.5 mm. wide; head densely capitate, 5-8 mm. long, composed of 

2 or 3 closely approximate spikes; perigynia as long as the scales, with weak nerves. ........-- 34. C. tenuiflora 

15B. Spikes bisexual or unisexual, peduncled or sometimes sessile with prophylla at base, bracts sheathing at base or not; style 3-fid, 

rarely 2-fid. 
47A. Bracts not sheathing at base; style 2-cleft; achenes compressed. 

48A. Perigynia smooth. 
49A. Stigmas extremely slender and long, persistent on the ripe achene; mountain streams. ................-- 35. C. sadoensis 
49B. Stigmas distinctly shorter than the perigynia, falling off immediately after anthesis. 

50A. Culms aphyllopodic (i.e., the outer sheaths of culm-base bladeless), the outer sheaths cinnamon-colored, membranous, not 
keeled dorsally, nor ventrally reticulate; pistillate scales pale or light yellowish. 

51A. Culms 40-80 cm. long, stout; pistillate scales ovate, acute. .... 2... eee eee eee eens 36. C. shimidzensis 

51B. Culms 20-50 cm. long, slender; pistillate scales obovate, emarginate, short mucronate-tipped. .......... 37. C. incisa 

50B. Leaf-sheaths of culm-base somewhat reddish purple, more often brown and coriaceous, keeled dorsally, fibrously reticulate 
ventrally. 

52A. Rhizomes elongate. 

53A. Leaves with incurved margins. 
54A. Leaves strongly flaccid; culms acutely angled; perigynia faintly nerved; swampy places and paddy fields. 

38. C. thunbergit 
54B. Leaves slightly flaccid; culms obtusely angled; perigynia nerveless; costal swamps. .......... 39. C. subspathacea 
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53B. Leaves with recurved or reflexed margins. 
55A. Perigynia densely puncticulate, nerveless; sheaths of culm-base at least somewhat reddish purple; usually in 

costal swamps. 
56A. Pistillate spikes pendulous on long capillary peduncles. ............-.eeeeeeeeerseeeeees 41. C. lyngbyet 
56B. Pistillate spikes sessile or short-peduncled, erect. ............ 0000s esses er eres reer renee 40. C. ramenskii 

55B. Perigynia smooth or nearly so. 
57A. Leaf-sheaths of culm-base completely bladeless, reddish purple; perigynia with slender nerves. 

58A. Perigynia ovate-oval, abruptly short-beaked; alpine or subalpine regions. .............. 42. C. aphyllopus 
58B. Perigynia narrowly ovate, gradually attenuate-beaked; mountainous areas of Chugoku District. 43. C. impura 

57B. Leaf-sheaths of the culm-base, at least some of them, bladed, light to dark brown, rarely somewhat reddish 

purple; perigynia nerveless. 

59A. Leaf-blades 2-3 mm. wide; perigynia nearly beakless, with entire mouth; wet places in lowlands. 
44. C. cinerascens 

59B. Leaf-blades 3-5 mm. wide; perigynia short-beaked, the beak minutely bidentate; along streams and valleys 
INV MOUNTAINOUS | LEGIONS!) = e/ays) =\) sess (ni s!oses s)he) ale /ale re) atsl efeleletaletater eve atetenstekeretetete eevectatele vere 45. C. heterolepis 

52B. Rhizomes very short; culms tufted. 
60A. Leaf-sheaths of the culm-base not fibrously reticulate, membranous; species of alpine regions in Hokkaido. 

61A. Leaves flaccid; terminal spike usually gynecandrous; perigynia weakly nerved. .............. 46. C. eleustnoides 
61B. Leaves rigid; terminal spike usually staminate; perigynia nerveless. ...........-.....22+2-e008 47. C. bigelowit 

60B. Leaf-sheaths of the culm-base splitting ventrally into reticulate fibers, subcoriaceous dorsally. 
62A. Perigynia not puncticulate, smooth or papillose. 

63A. Perigynia papillose, if smooth spikelets 8-10 mm. wide when mature; species of damp meadows. 

64A. Pistillate spikes short-cylindric, 10-14 mm. wide; perigynia distinctly inflated, loosely inclosing the achene. 
49. C. maximowiczit 

64B. Pistillate spikes cylindric, 5-7 mm. wide; perigynia not inflated and tightly inclosing the achene. 
65A. ‘Terminal spikes gynecandrous; sheaths of the culm-base dark brown. 

66A. Pistillate scales acute or subacute, mucronate; perigynia 4- or 5-nerved on both sides. .. 50. C. subcernua 
66B. Pistillate scales emarginate and short-awned at apex; perigynia nerveless. ...... 51. C. dimorpholepis 

65B. Terminal spikes staminate, rarely androgynous or bearing the pistillate flowers in middle part; lateral 
spikelets pistillate or rarely androgynous; sheaths of the culm-base brown or yellowish brown. 

52. C. phacota 
63B. Perigynia smooth or somewhat sparsely resinous-puncticulate. 

67A. Sheaths of the culm-base brownish, somewhat reddish; perigynia vivid green when dried; bordering streams 

ANGUIMOUMEAUM MTAVADES! cic ities cieiaiclers iauetebetatere ete: amelie wales bec lara asthle pete eeuel oftade este a stents 53. C. otaruensis 

67B. Sheaths of the culm-base dark brown to chestnut brown. 
68A. Perigynia much-inflated, brownish when mature; achene loosely inclosed in the perigynium; spikelets erect. 

54. C. aequialta 
68B. Perigynia tightly inclosing the achene or only slightly turgid, light green or yellowish when dried; spike- 

lets nodding or somewhat pendulous; species of damp forests or on rocks. 

69A. Culms smooth; leaves nearly smooth; perigynia few-nerved and slightly turgid. ...... 55. C. flabellata 
69B. Culms and leaves scabrous; perigynia nearly nerveless and not turgid. .............. 56. C. kiotensis 

62B. Perigynia densely puncticulate; species of sphagnum-moors. 
70A. Perigynia prominently few-nerved, 3.5—4.5 mm. long, grayish green. ..............-- 57. C. middendorffit 
70B. Perigynia nerveless, 2—2.5 mm. long. 

71A. Sheaths of the culm-base dark brown; lowest bract leaflike; pistillate scales broadly lanceolate; perigynia 
turcid wooselyanclosing the achenewnerri arene eee eiiiiieieiere 58. C. schmidnit 

71B. Sheaths of the culm-base dark reddish; lowest bract setaceous or scalelike; pistillate scales oblong; perigynia 
elliptic and tightly inclosing the achene. ............e cee cceee cece ceeeecccssttees 59. C. caespitosa 

48B. Perigynia scabrous on the margins or at least so on beak; sheaths of the culm-base bladeless. 

72A. Sheaths of the culm-base dark brown, splitting ventrally into reticulate fibers; stream sides in mountains. .. 48. C. forficula 
72B. Sheaths of the culm-base reddish purple or sanguineous. 

73A. Perigynia oval, much compressed, thin-membranous, abruptly short beaked; sandy places in subalpine regions. 
60. C. angustisquama 

73B. Perigynia ovate to lanceolate, gradually attenuate-beaked. 
74A. Perigynia narrowly ovate, the long beak bifurcate into 2 long recurved lobes; stigmas very long, persistent; achenes 

tightly inclosed in the perigynium; rocky areas in alpine regions. ...............eeeeeeeeeeeeee 61. C. doenitzit 
74B. Perigynia lanceolate, with a sharply bidentate beak; stigmas not very long, deciduous; achenes small. 

75A. Pistillate spikes oblong-cylindric; perigynia ovate to broadly elliptic, about 5 mm. long, short-stipitate. 
62. C. scitaeformis 

75B. Pistillate spikes ovoid to globose, large; perigynia linear-lanceolate, 12-15 mm. long, with a long, sparsely hairy 
SUDO ACLS 3s fee teal Sccesiee ate sapaasyeReTe OO w alete ode Co ae te tore a a eral SUA tee Ria Reto: 63. C. podogyna 

47B. Lowest bract sheathing at base, or, if bracts not sheathing, then achenes trigonous with a 3-cleft style. 
76A. Tips of perigynia membranous, bidentate or entire. 

774. Lowest bract not sheathing at base, leaflike to scalelike; style 3-fid. 
78A. Perigynia hairy. 

79A. Perigynia nerveless; ligule obsolete. 

80A. Perigynia compressed-trigonous, rounded and not angled dorsally, gradually tapering into a beak; leaves sparsely 
hainy;)stamunatelscales minutely |ciliatesspine torestssi skys eleece neice ieee ice enieeieeioecre 128. C. mira 

80B. Perigynia obtusely, sometimes indistinctly trigonous, not compressed, abruptly beaked; leaves glabrous. 
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81A. Culms rigid, erect, 5-15 cm. long; leaves stiff; pistillate scales ciliolate; perigynia 2 mm. long; gravelly places in 
alpine prepioMsspstelereteletclaintoralstele ale ce aie cfaiaietad oletelelalst ata als 9\pynin)6)/aVelile oisis'eiei)p]aie ale(wleie ia 129. C. melanocarpa 

81B. Culms weak, reclining, often longer, to 50 cm. long; scales not ciliate. 
82A. Scales purple-brown. f 

82AA. Perigynia obscurely angled, globose-obovoid, sparsely hispidulous, often nearly glabrous when mature; alpine 
TITEL OWS SR eer eee eee ta era Pov at etal one taletatbiadevere lo tavoil vferobecmteiel «1s eieva eye/avafevars\ aye 130. C. vanheurckit 

82BB. Perigynia obtusely trigonous, narrowly ovate to elliptic, rarely (in var. lanceata) narrowly lanceolate, 

PUDSSCENE si Hal Pine mVyOCC Saat teretetel tele total otal ate tetetal al etetate’ tplaatetafale)=(ofei=(=1=1-1n\~1a\s1= oln/ele)« 131. C. oxyandra 

S2Bescalesitavmn yhorspalecuerctetetete eters ela aisvete: elecekaletslalele elelmiste leiolelaterelaistelclele} lets c«leirialetaveleleleisisie\elels 13la. C. chinot 
79B. Perigynia conspicuously nerved; ligule prolonged, scarious, dorsally 2-lobed; leaves pilose; forest hillsides. 

127. C. gifuensis 

78B. Perigynia glabrous or scabrous, sometimes densely papillose. 
83A. Perigynia grayish, densely papillose, compressed-trigonous; scales cupreus or dark reddish purple; swamps. 

84A. Pistillate spikes pendulous on long peduncles. 
85A. Perigynia 2.5-3 mm. long, almost beakless; pistillate scales long-acuminate; pistillate spikes 2 or 3. 

133. C. paupercula 

85B. Perigynia 3.5-4 mm. long, short-beaked; pistillate scales sharply mucronate; pistillate spikes 1 or 2. . 132. C. limosa 
84B. Pistillate spikes erect, sessile. 

86A. Plant densely tufted; sheaths of the culm-base chestnut brown; pistillate scales obtuse. ........ 73. C. meyeriana 

86B. Plant long-rhizomatous; sheaths of the culm-base reddish purple; pistillate scales abruptly short-awned. 
74. C. buxbaumit 

83B. Perigynia not grayish, smooth or scabrous. 
87A. Perigynia compressed or compressed-trigonous, loosely inclosing the achene; spikelets or scales usually dark brown 

to dark reddish purple; pistillate spikes 1-3 cm. long. 

88A. Pistillate scales 1-1.5 mm. long, obtuse; perigynia slightly to scarcely compressed. 
89A. Pistillate spikes 6-8 mm. long, elliptic to oblong; perigynia orange-yellow, firm-membranous; alpine regions. 

64. C. lehmannit 

89B. Pistillate spikes 1-2(—4) cm. long, short-cylindric; perigynia light green, thin-membranous; banks along moun- 
tain streams. 

90A. Culms scabrous above; perigynia longer than the scales, ovate to ovate-lanceolate, with a short recurved 
beakerstreani-baniks se hig hemi ounitainis.iimitey-velsteletetsterateleralsy ereleielslelerereteiereieioreistateiste 66. C. augustinowiczi 

90B. Culms smooth; perigynia 2 or 3 times as long as the scales, lanceolate, long-beaked; along streams in low 
STUOLITILAINIS/m opatay etal aroiereremmicheetcteratciatercvetvetet Petcvaauted revert oar ctaletersineiciste: of tev] Wevevererttsy eves 67. C. curvicollis 

88B. Pistillate scales 2-2.5 mm. long, acute to acuminate; perigynia distinctly compressed. 
91A. Terminal spike gynecandrous, if entirely staminate, the perigynia strongly nerved. 

92A. Perigynia thin-membranous, nerveless; species of alpine meadows. 

93A. Sheaths of the culm-base cinnamon colored; spikes with staminate flowers at base; perigynia thin-mem- 
Branous:.. £5 :.. oteterariclow.clelalets <feerolel sic valate a(acavere ul tlnte,otereh aye fauetetchaie orereanteva 68. C. mertensii var. urostachys 

93B. Sheaths of the culm-base purplish red; basal spikes pistillate; perigynia thick-membranous. 

69. C. atrata var. japonalpina 
92B. Perigynia somewhat coriaceous, strongly nerved; sandy seashores. ......-...-.2--eeeeeeees 70. C. gmelinit 

91B. Terminal spike entirely staminate. 
OMAC Perigyniaismootiy onthe MAarpinse yecierc «aisle ais Led Geta s otskoro/< simmatalonsTetanelevs sche SES che re 71. C. flavocuspis 
SFB a benizy niarsetilose-ScaDLous (OMMMA CIS nya eereeLtelereieierekahets ates isieiavene todos rele crs inre reload etavoreraiere 72. C. scita 

87B. Perigynia not compressed; pistillate spikes 1-1.5 cm. long. 

95A. Bracts scalelike; lateral spikes sessile, spreading at right angles; inflorescence a dense panicle 3-8 cm. long; sandy 
Er GAD OR OC OO UE DODOCUB LEC OP OD UCORUO ROOOnEAOL GEOR AO ArT: Clin Ob GRA RCO OR COS 166. C. satsumensis 

95B. Bracts leaflike; lateral spikes nearly erect or on erect peduncles; inflorescence a loose raceme. 

96A. Perigynia brownish or blackish when dried; species of wet places. 

97A. Perigynia nerveless or few-nerved, obtusely angled, beak often reflexed. 

98A. Pistillate scales long-awned at apex, pale; perigynia scabrous. .........--.eeeeeeee 183. C. nemostachys 

98B. Pistillate scales awnless, sometimes cuspidate, often purple-brown on both sides; perigynia smooth. 
184. C. dispalata 

97B. Perigynia distinctly nerved, inflated, loosely inclosing the achene, glabrous. 

99A. Pistillate scales short-awned; leaves whitish beneath; pistillate spikes very densely many-flowered. 
179. C. olivacea var. angustior 

99B. Pistillate scales awnless; leaves pale green beneath; pistillate spikes rather densely many-flowered. 
LOOASPeripyniavl 0-12 mms long soblong-ovoid: isos ciieis civlels seieieiviel« wl ecleis clelviveicle ele 177. C. idzuroet 

LOOB ee beripyinrarabout Gimmie One rOvold-Ovalemniaienicicere is aieinienrulemicleieiciersioisineisicieisieiale 178. C. hymenodon 

96B. Perigynia somewhat lustrous, green when dried, smooth; forests. 

101A. Culm-base dark purplish; terminal spike gynecandrous, clavate; perigynia ascending. .... 65. C. peiktusanit 

101B. Culm-base stramineous; terminal spikes nearly always staminate, linear; perigynia spreading to slightly re- 

curved. 

102A. Leaves whitish beneath; perigynia light green, beak erect to somewhat recurved. 

103A. Pistillate spikes oblong to short-cylindric, 1-3 cm. long; leaves 2-4 mm. wide, slightly whitish be- 
neath. 

104A. Pistillate spikes peduncled; perigynia gradually long-beaked; stigmas slightly longer than the 
perigymlums slender; persistent. ee esis ses Sere aleleeielete » «wie vice vee ve vieilacies 161. C. japonica 
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104B. Pistillate spikes usually sessile; perigynia strongly inflated, abruptly short-beaked; stigmas short, 
deciduousiattersanthesis: css: scievicuederaretereneciereeiaieis cece ieee erat tener tesnees eee 162. C. aphanolepis 

103B. Pistillate spikes cylindric, 3—7 cm. long; leaves 5-10 mm. wide, distinctly whitish beneath. 

163. C. doniana 

102B. Leaves thin, fresh green, somewhat paler beneath; perigynia fresh green, widely spreading or somewhat 
reflexed, beak erect. 

105A. Spikes contiguous or approximate, the lowest one peduncled, the lowest bract leaflike, nearly erect; 

pistillate scales slightly yellowish when immature. ...................-.----- 164. C. planiculmis 
105B. Spikes contiguous to overlapping, sessile, the lowest bract reflexed; pistillate scales pale. 

165. C. mollicula 
77B. Lowest bract sheathing at base; style 2- or 3-fid. 

106A. Style 2-fid; achenes compressed-lenticular. 

107A. Leaves 8-12 mm. wide; spikes light green, unisexual; perigynia glabrous; beak of achenes with an annulate base; 
flowertn plinespringsmseacoastsr stent) iii eileen eee reiterate ete terete ereietrs 114. C. matsumurae 

107B. Leaves 1-4 mm. wide; spikes reddish brown, mostly androgynous; perigynia scabrous; achenes without any ap- 
pendix at apex; flowering in late summer. 

108A, Stigmas much-elongate, 6-8 mm. long, much longer than the perigynia, persistent; pistillate scales narrowly oblong. 
173. C. teinogyna 

108B. Stigmas shorter than the perigynia, deciduous; pistillate scales oblong to ovate. 
109A. Pistillate part of spikelets densely flowered; perigynia strongly nerved, scabrous on both sides. 

110A. Leaves yellowish green to bright green; spikes narrowly cylindric, 2-3 mm. thick, stramineous; perigynia small, 
2.5-2.7 mm. long; open dry woods near the seacoast. ......-..--- eee ee ee eee eee eee ee 168. C. brunnea 

110B. Leaves very stiff, yellowish to dark green; spikes cylindric to oblong, 3.5—4 mm. wide; perigynia 3—3.5 mm. 
long: woods, af inland! hills.” °: SyAes5 oi Yovecayesb sevevetetere terete acute yohetav sever eacycdteleneietercievcveley ae eee 169. C. lenta 

109B. Pistillate part of spikes somewhat loosely flowered; perigynia faintly nerved, scabrous on the margins only. 
111A. Terminal spike staminate, the others androgynous. ...............+2.+eeeeeee eee eee 170. C. autumnalis 

111B. Spikes all androgynous. 

112A. Rather stout herb to 1 m. high; leaves 3-4 mm. wide; perigynia about 1.8 mm. wide, with a very short, 

Tater late styper c-Si sie tanscox siveter cy eet aa Cece cose seein eg ets aca eas toec DP ERE TA Src nee eae 171. C. nachiana 
112B. Slender herb to 40 cm. high; leaves 1-3 mm. wide; perigynia less than 1.5 mm. wide, with an elongate stipe. 

172. C. sacrosancta 

106B. Style 3-fid; achenes trigonous to compressed-trigonous. 
113A. Achenes with an annular or beaklike appendage at apex, not compressed; perigynia membranous, light green, obtusely 

3-angled. 
114A. Perigynia small, 2-5(—6) mm. long; achenes crowned by a sessile annular appendage. 

115A. Perigynia lageniform; annular appendage at apex of achenes sessile, continuous with the achene-body, 0.7 mm. 

wide, concave at apex, the short straight style from the depressed center; forests or grassy places. 

116A. Pistillate scales obtuse, mucronate; perigynia ovoid-fusiform, 3-3.5 mm. long, shallowly constricted above the 

soph tolal (oy rect i tetera Oe GLEE EE eS cece CO ein ae cD a citar cca che ecRS cf os )c)'o CHE ced See 83. C. formosensis 

116B. Pistillate scales not mucronate; perigynia more plump, broader, scarcely constricted above the middle. 
84. C. genkaiensis 

115B. Perigynia ovoid, ellipsoidal, or rhomboidal; appendage of achenes discoid, about ¥% as wide as the body. 

117A. Plants small, low, usually the pistillate spikes densely flowered, oblong or narrowly so, the lowest bract usually 

short-sheathing at base. 
118A. Staminate scales ferrugineous, tawny or reddish brown, awnless. 

119A. Basal sheaths brownish or pale, nearly entire; perigynia pubescent or glabrous. 

120A. Pistillate spikes wholly radical, except the uppermost, hidden in the tuft of leaves. .... 85. C. pudica 
120B. Pistillate spikes wholly cauline, except the lowest one. 

121A. Basal sheaths yellowish brown, lustrous; leaves about 2 mm. wide; staminate spike filiform, in- 

COMSPICMOUS, sa tea\radeneabevaleteen mieuerohe i tedaeet seazousiec tome tes tawewsvevensrcholena ES uncer eee etna 86. C. mitrata 

121B. Basal sheaths brownish to pale; leaves 2.5—4 mm. wide; staminate spike lanceolate, conspicuous. 

122A. Plant tufted; innovations short, ascending, extravaginal; perigynia sparsely puberulent or more 

often nearly glabrous, nerveless, the stipe much thickened, white when mature. 

87. C. subumbellata 

122B. Plant with stolons; perigynia glabrous to sparsely pubescent, the stipe not thickened. 

123A. Plant sometimes stoloniferous, sometimes the perigynia glabrous. ........ 100. C. sachalinensts 

123B. Plant without stolons; perigynia pubescent. 

124A. Pistillate scales pale tawny; perigynia pubescent, strongly nerved; beak conspicuous. 

88. C. nervata 
124B. Pistillate scales castaneous; perigynia sparsely puberulent, faintly nerved; beak very short. 

89. C. caryophyllea var. microtricha 

119B. Basal sheath splitting into brown fibers; perigynia hispidulous, rarely glabrate. ...... 90. C. sabynensis 

118B. Staminate spike pale green; staminate scales entire, acuminate or awned at apex. 

125A. Perigynia pubescent; pistillate scales short-awned. ..............-.0eeeeeeeceeees 91. C. breviculmis 

125B. Perigynia glabrous or nearly so. 

126A. Plant green when dry; lower 1 or 2 spikes always radical; perigynia oblong-fusiform. .... 92. C. jacens 

126B. Plant blackish when dried; spikes all cauline; perigynia broadly ovoid, obtusely angled, transversely 

wrinkled! neanithe: middle: (sitio «tet stents. apatstereiae.vetelo crs os ol aaa oorstetsromercteioee . 93. C. rugata 
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117B. Plants relatively tall and stout, usually the lowest bract long-sheathing at base; pistillate spikes cylindric to 
short-cylindric, rather loosely to densely flowered. 

127A. Staminate scales acuminate to obtuse, sometimes gradually pointed. 

128A. Leaves 0.5—3(—4) mm. wide, not coriaceous. 

129A. Leaves glabrous. 
130A. Basal sheaths castaneous to brown perigynia; pilose. 

131A. Plants densely tufted. 
132A. Pistillate spikes oblong-cylindric, rather densely flowered, the scales brown. .. 94. C. stenostachys 
132B. Pistillate spikes terete, rather loosely flowered, the scales pale. 

133A. Basal sheaths dark brown; perigynia broadly obovoid. ................ 95. C. polyschoena 
133B. Basal sheaths light brown; perigynia oblong-ovoid. ............++++++:- 96. C. clivorum 

131B. Plants with slender long-creeping rhizomes; basal sheaths brownish; pistillate spikes cylindric, 
rathersloosel ya lowered materi teteteterat stake tetetetetteked afore ele alels teley=toletstagei=1-iatetstat 97. C. pisiformis 

130B. Basal sheaths pale, when castaneous the perigynia glabrous or pubescent. 

134A. Leaves mostly flat, 1.5—-4 mm. wide. 

135A. Plants densely tufted. 
SVN, itaoraiarel EDIE, Gacmaoaseoon tsps coarouoneodradacOnno sodanndnGE 98. C. tenuinervis 

136B. Perigynia pubescent. 
137A. Perigynia rhomboid or ovoid-fusiform, about 3 mm. long, twice as long as the scales; 

pistillate scales entire or mucronate at apex; staminate scales connate ventrally, in- 
franc abuilaforin Mpegs sesyexsteysteveters¥e) bonatete ch eieyavsts eyes late a ieiatecoveraya Meters oieteieve 104. C. tristachya 

137B. Perigynia obovate-elliptic, 2 mm. long, nearly as long as the scales; pistillate scales short- 
awned=istaminaterscalesinotsas/aDOVes tmialeyn <= lelctelatvelelsieinictereiatstataiele) ote 99. C. tashiroana 

135B. Plants with creeping rhizomes; perigynia usually glabrous. .............- 100. C. sachalinensis 
134B. Leaves often involute, less than 1 mm. wide; perigynia glabrous. ............ 101. C. fernaldiana 

129B. Leaves, sheaths, or bracts hairy. 

138A. Blades and sheaths hairy; perigynia short-beaked, hairy. .............--+-+-+: 102. C. duvaliana 

138B. Blades and sheaths glabrous; beak of perigynia nearly as long as the body, glabrous. 
103. C. mayebarana 

128B. Leaves 3-10 mm. wide, rather thick and stiff. 

139A. Leaves smooth or nearly so; perigynia ovoid-trigonous or lenticular, thick, with strong elevated nerves. 
115. C. hachijoensis 

139B. Leaves scabrous; perigynia oblong, obtusely 3-angled, thin, faintly nerved. 
140A. Basal sheaths splitting into dark brown fibers. 

140AA. Perigynia pubescent, 3.5—4 mm. long; culms 30-50 cm. long. ...........- 105. C. daisenensis 

140BB. Perigynia glabrous, 3-3.5 mm. long; culms less than 20 cm. long; leaves abruptly acute. 
110a. C. omurae 

140B. Basal sheaths entire or nearly so. 
141A. Basal sheaths purplish brown or reddish fuscous; perigynia oblong to obovate-oblong. 

106. C. dolichostachya 

141B. Basal sheaths castaneous; perigynia obovoid. .............-eseceeeeeecees 107. C. atroviridis 

127B. Staminate scales emarginate and short-awned to abruptly pointed; perigynia spreading or ascending. 
142A. Perigynia pubescent, with a short beak, toothed or nearly entire on the mouth. 

143A. Scales light green. 
144A. Pistillate spikes fastigiate, solitary, simple; perigynia many-ribbed. ........... 108. C. tsushimensis 

144B. Pistillate spikes not fastigiate, binate or ternary; perigynia faintly nerved. .......... 109. C. sociata 

143B. Scales dark brown, yellow-brown or dark reddish purple. 
145A. Perigynia hispidulous, with an erect beak. ..........000..ceeee ee cceeeesces 110. C. oshimensis 
145B. Perigynia sparsely puberulent or nearly glabrous, often with a recurved beak. ...... 111. C. conica 

142B. Perigynia glabrous, often with a scabrous beak, somewhat rigidly 2-toothed at apex. 
146A. Leaves very stiff, many-veined on upper surface. ..........-22220eeeeeeeeeeeeee 112. C. morrow 
146B. Leaves stiff to rather soft, strongly 2-ribbed on upper surface. ..........+.+++00 113. C. foliosissima 

114B. Perigynia rather large, 5-8 mm. long, usually long-beaked; appendage of achene beaklike or annulate, rarely 
nearly wanting. 

147A. Achenes constricted, annulate at apex; pistillate scales mostly pale. 
IA SAVE ea vess aire netics ctyst clay etalaysporerarete oot spaisiararsta\niotinye hele: or-lyeieis own ichele lets terete) evens sie are; wacrerpisisnstete 116. C. laticeps 
UGS Baelcavestelabrotsaueterysicelerebsaieychereeieterteleiertereleveleleteiatver cinta eseieiere stein ntoetelcseleneieinietssoreleicieiele! es 117. C. insaniae 

147B. Achenes not constricted, not annulate; pistillate scales reddish brown to yellowish brown. 

149A. Leaves stiff, 5-10 mm. wide; spikes 3-6, the lateral ones androgynous, short-cylindric, many-flowered. 

118. C. boottiana 

149B. Leaves rather flaccid, 2-3 mm. wide; spikes usually 2, the lateral one entirely pistillate, ovoid to globose, 
FeO were sencter tee polars cfu petaNaityss eteteheae rates steTate pe vvel sekcte aie leuaial abe vale seis rath cuales) cucvers 119. C. longerostrata 

113B. Achenes without any appendage. 
150A. Perigynia appressed-trigonous, usually thinly membranous; scales dark brown or yellowish brown. 

151A. Spikes nodding to pendulous; perigynia strongly lustrous, nearly glabrous; species of gravelly places, alpine. 

152A. Plant loosely tufted; leaves nearly flat, 2-3 mm. wide; spikes sparsely flowered, the pistillate long-peduncled, 
dark reddish brown, 2-3 cm. long, the terminal one staminate. .........--.--..22000- 78. C. stenantha 

152B. Plant densely tufted; leaves folded, scarcely flattened, 1-2.5 mm. wide; spikes densely flowered, the pistillate 

oblong-clavate, 1-2 cm. long, dark brown, the terminal one gynecandrous or staminate. .. 76. C. siroumensis 
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151B. Culms and spikes erect or nearly so; perigynia less lustrous, hairy or slightly so; species of mountains. 
153A. Lateral spikes androgynous, solitary or ternary, 1.5-3 cm. long; forests. ................++++-- 82. C. reinit 
153B. Lateral spikes pistillate, single; rocky places. 

154A. Terminal staminate spike 4-10 cm. long, narrowly linear. ..........-.-+-++ee-eees 79. C. makinoensis 
154B. Terminal staminate spike 0.5-3 cm. long, linear-clavate. 

154AA. Perigynia glabrous except the faintly scabrous beak. ..........2----eeeeeeeseeeee 79a. C. phacodon 

154BB. Perigynia more or less pubescent or hispidulous. 
155A. Culms nearly smooth; sheaths of bract tight around the culm; staminate scales golden-brown; perigynia 

sparsely appressed -bispiduil ous este eletsielelelel siete) etetelelateieleielcleieteleielteteleleietcielstelel=ts 80. C. chrysolepts 

155B. Culms scabrous above; sheaths of bract loose around the culm; staminate scales castaneous; perigynia 

PUPEKTM GodoqooooudodDODdoOOoeS COUo es cOdanoDDOnAabDOGDOGOOoNOnO 81. C. blepharicarpa 
150B. Perigynia scarcely compressed, if distinctly so then with tawny pale scales. 

156A. Sipkes 2-10, in a raceme or spikelike inflorescence. 
157A. Leaves flat, linear-lanceolate, 1—3 cm. wide; lateral spikes always androgynous; species of forests. 

158A. Spikes short-cylindric; pistillate flowers very loose, stigmas long, slender. 
159A. Leaves scabrous on the margins; perigynia glabrous. ..............-.--++s-seeeee 144. C. siderosticta 
159B. Leaves long-ciliate on the margins; perigynia pilose. ..............-.-+-+---- 145. C. ciliatomarginata 

158B. Spikes globose-ovoid; pistillate flowers dense; stigmas short, thickened. .............. 146. C. pachygyna 

157B. Leaves linear to filiform. 

160A. Perigynia hairy, with a thick stipe at base. 
161A. Culms loosely tufted; perigynia acutely trigonous, nerveless or faintly nerved, with an erect beak; 

pistillate scales truncate, obtuse to rounded, sometimes mucronate or short-awned. 

162A. Culms, leaves, and scales pilose; perigynia 2-ribbed; dry rocky places. .............- 120. C. lasiolepis 

162B. Culms, leaves, and scales glabrous. 
163A. Principal leaves cauline; culms 40-50 cm. long, sharply angled, scabrous; perigynia faintly nerved. 

198. C. poculisquama 

163B. Leaves all radical; culms slender, 10-20 cm. long, nearly smooth; perigynia nerveless except for the 

2 ribs. 

164A. Plant wholly greenish except the pale scales. ............--eeeeeeeeeeseee 121. C. hashimotot 
164B. Basal sheaths and scales reddish brown. ...........-ecceeeeccccesseceres 122. C. quadriflora 

161B. Culms densely tufted; perigynia obtusely trigonous, ribbed, with a short recurved beak; pistillate scales 

pointed or gradually acuminate; open woods. 
165A. Leaves filiform, 0.5-1.5 mm. wide, hispidulous-ciliate; culms smooth, 3-6 cm. long, hidden among the 

EEN See Re SS acc Se Roan Guia cen cocoa ce Cease Eea as OG 123. C. humilis 

165B. Leaves linear, 1-2 mm. wide, scabrous; culms slightly scabrous, 10-40 cm. long. .... 124. C. lanceolata 
160B. Perigynia glabrous, smooth or scabrous above, sometimes densely papillose. 

166A. Lateral spikes androgynous. 
167A. Culms 40-80 cm. long; spikes 2—4 cm. long, sparsely flowered; lower bracts elongate, leafy; perigynia 

9-11 mm. long, light green, long-beaked; forests. ..........0e2eeeeecceeeees 157. C. dissttiflora 

167B. Culms 15-30 cm. long; spikes 1-2 cm. long, loosely flowered; perigynia 3 mm. long, gray-green, short- 
beakedsy siichite tok adie have stents wast elon nerordahta aye meee bee bye ss'elers, 9 ovary 143. C. tumidula 

166B. Lateral spikes usually pistillate, seldom gynecandrous. 

168A. Perigynia nerveless or faintly nerved. 

169A. Perigynia minutely puncticulate, dull, glaucous-green. 
170A. Scales or basal sheaths dark reddish brown or cupreous brown. 

171A. Culms long- to short-rhizomatous. 

172A. Basal sheaths light yellowish to pale. 

173A. Pistillate spikes pendulous, rather densely flowered; pistillate scales reddish cupreous; peri- 
gynia ascending, glaucous, abruptly short-beaked; swamps. .............- 135. C. laxa 

173B. Pistillate spikes erect, rather loosely flowered; pistillate scales purplish cupreous. 
174A. Bracts leafy, short-sheathing at base; perigynia erect, glaucous, nearly beakless; peat bogs. 

134. C. livida 
174B. Bracts with short blades, long-sheathing at base; perigynia ascending to spreading, 

abruptly short- to long-beaked; forests or meadows. .... 136. C. vaginata var. petersit 

172B. Basal sheaths at least partially dark purplish brown. 

175A. Blades and sheaths usually hairy; pistillate spikes cylindric, loosely flowered; forests. 
137. C. pilosa 

175B. Blades and sheaths glabrous; pistillate spikes oblong-ellipsoidal; rather densely flowered. 
176A. Leaves of fruiting plants not yet fully elongated, flaccid, abruptly pointed; perigynia ob- 

ovoid, with a deflexed beak sometimes minutely scabrous on keels; Kyushu. 
138. C. kujuzana 

176B. Leaves of fruiting plants fully elongated, as long as or slightly longer than the culm, 
gradually tapering to apex; perigynia ovoid-fusiform, with a smooth, slightly re- 
curved! beak #ETonshutinppert: che: eestcteeic ta tieee ay ar ene ste ote eles 139. C. dissitispicula 

ABE Gulmsttufteds!forests:i hs eaen me cence cee ce ate oe cae ete oe es ante oalons 140. C. filipes 
170B. Scales pale green to pale tawny; basal sheaths pale. 

177A. Pistillate spikes pendulous, the scales ferrugineous, elliptic, rounded and mucronate; wet places. 

141. C. papulosa 
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177B. Spikes erect, the upper contiguous; pistillate scales pale green, ovate; forests or grassy places. 
142. C. parciflora 

169B. Perigynia smooth or scabrous at tip, more or less lustrous, not grayish. 

178A. Perigynia linear-lanceolate, pale green, appressed, 7—8 mm. long; stigmas much-elongate, persistent. 

156. C. bostrychostigma 

178B. Perigynia ovoid, yellowish to somewhat brownish when mature, nearly erect, 3-7 mm. long. 

179A. Perigynia more than 5 mm. long. 

180A. Perigynia about 7 mm. long, loosely inclosing the achene, inflated, scabrous at tip; tufted 

herb with solitary to ternary spikelets at the nodes; leaves 3-6 mm. wide, 174. C. metallica 

180B. Perigynia 5-6 mm. long, tightly inclosing the achene, acutely 3-angled, sparsely pilosulous; 

loosely to scarcely tufted, rhizomatous herb; spikes 3 or 4; leaves 2-3 mm. wide. 
175. C. macrandrolepis 

179B. Perigynia 3-5 mm. long, tightly inclosing the achene. 

181A. Culms 10-25 cm. long, slender; spikes 0.5-2.5 cm. long; perigynia brownish; stigmas de- 

ciduous; species of alpine meadows. 
182A. Terminal spike not exceeding the proximate pistillate one; leaves 1-1.5 mm. wide. 

158. C. capillaris 

182B. Terminal spike long-peduncled, much longer than the proximate one; leaves 2.5-3(—4) mm. 

Sato eS iarito DOCG REL COCO HCO AE COMO OCDIA COCO eGD To Ona a CtoG 159. C. tenuiformis 

181B. Culms 50-70 cm. long; pistillate spikes 2-5 cm. long; perigynia light yellowish green; stigmas 

very long, persistent; open woods in Fagus zone. ...--.-++-+++++-++ 176. C. hondoensis 

168B. Perigynia conspicously many-nerved, dark brown when dried. 

183A. Perigynia compressed-trigonous, prominently papillose; plant wholly glaucous, not reddish when 

living; wet places. .........0seec cece renee ete e tee e ete e ett t teens cee 148. C. maculata 

183B. Perigynia not compressed, glabrous; basal sheaths sanguineous to reddish purple. 

184A. Sheaths and scales sanguineous; perigynia lustrous; terminal spike often gynecandrous, the pistil- 

late bearing few staminate flowers at the base; forests. ..........+++++++0+> 160. C. alliiformis 

184B. Bracts and scales greenish; perigynia dull; plants of grassy places. 
185A. Pistillate scales awned; perigynia spreading, abruptly beaked. 

186A. Perigynia about 3 mm. long, abruptly short-beaked. ..........+.++..-++- 180. C. brown 

186B. Perigynia 5-6 mm. long, long-beaked. .............- esses eee e teens 181. C. transversa 

185B. Pistillate scales entire, mostly obtuse, occasionally slightly acute, awnless; perigynia erect-patent, 
gradually rather long-beaked; open forests. .........+++++-+++++000 147. C. ischnostachya 

156B. Spikes numerous, in compound panicles; cladoprophyllum utricle-shaped. ..........-.-+++-- 167. C. cruciata 

76B. ‘Tips of perigynia firm, sharply bifid or 2-toothed; style 3-fid; achenes trigonous. 

187A. Plants wholly glabrous. 
188A. Perigynia obtusely 3-angled, sometimes slightly inflated. 

189A. Perigynia ovoid to oblong-conical, several-nerved. 
190A. Perigynia thick-membranous, 2.5-3 mm. long; spikes closely contiguous; staminate spike solitary; wet places. 

182. C. viridula 

190B. Perigynia somewhat ligneous, 6-8 mm. long; staminate spikes 2-4, the pistillate usually distant. 
191A. Culms usually 10-20 cm, long; pistillate spikes approximate, the lowest bract short-sheathing; leaves 2-4 mm. 

wide; sandy places along: seacoasts. ......0...0ceceec crest rere r cnet cere entra cseceaes 185. C. pumila 

191B. Culms 30-100 cm. long; pistillate spikes distant; tidal swamps. 
192A. Leaves 1.5-2.5 mm. wide; pistillate spikes 1 or 2, oblong, 1-2 cm. long; bracts sheathless. .. 186. C. scabrifolia 
192B, Leaves 5-10 mm. wide; pistillate spikes 2-4, cylindric, 2.5-5 cm. long; lowest bract often short-sheathing. 

187. C. rugulosa 

189B. Perigynia lanceolate, many-nerved; wet or swampy places. 
193A. Bracts all sheathing; perigynia 10-13 mm. long, with a shallowly 2-toothed beak; pistillate spikes ovoid-globose, 

several-flowered; scales entire, obtuse. .......--+0eeeeeeeeeeeereeeteeeeee 189. C. michauxiana var. asiatica 

193B. Bracts, except the lowermost, not sheathing; perigynia 4-9 mm. long, the beak 2-fid; pistillate spikes oblong to 

cylindric, densely many-flowered; scales awned. 
194A. Pistillate spikes cylindric, 2-5 cm. long, 6-8 mm. across, nodding; perigynia 4-5 mm. long, the beak bifid, with 

CXOCE LECCE Cie a leaaraee Cor eee reel ara esatate ove set oh Site na ae at tegete wei eveteseuelens io ocelsesctaicieiehsiaiein’e ails in oye 190. C. pseudocyperus 
194B. Pistillate spikes oblong, 1.5-3 cm. long, about 15 mm. across, erect-patent; perigynia 6-9 mm. long, the beak with 

FEGULVECITECEL Hs ree eT e eer ci eee oe creTE ae valteveres crore Otte ev trac otierarwlalelnvevalete wte!avetalar wets 191. C. capricornis 

188B. Perigynia oval, strongly inflated, lustrous, loosely inclosing the achenes. 

195A. Perigynia about 10 mm. long, with a long slender beak. ....-...-- 602s eee eee eee eee eee eees 192. C. dickinsit 

195B. Perigynia 5-8 mm. long, with a short or moderately long beak. 
196A. Leaves thick, sulcate above, about 1.5 mm. wide; perigynia short-beaked. ..........-....44+ 193. C. oligosperma 
196B. Leaves rather flat, 3-15 mm. wide, recurved on the margins; perigynia rather long beaked. 

197A. Culms scabrous on the angles; leaves 3-6 mm. wide; pistillate spikes 2 or 3, cylindric, 3-7 cm. long; perigynia 
(Orr, Jentah wee adem dee Suse. ShObbEe 6Cnaore odo e lun Corns Jane suenaDouenenS 194. C. vesicaria 

197B. Culms nearly glabrous; leaves 8-15 mm. wide; pistillate spikes 2 to 5, long-cylindric, 5-10 cm. long; perigynia 
S—GurtitplOURewe detest e einleie percie = viele porepe erelersisterereverens wisiercjertiets srdlalelt/ateiersIniote: areca 195. C. rhynchophysa 

187B. Leaves, culms, bracts or perigynia hairy. 
198A. Longer leaves on the upper half of the culm gradually reduced below into bladeless sheaths; all bracts sheathing; in 

forests. 
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199A. 

199B. 
thedcurlamae syed ieiste Sie S sae erode vrancsvevevete ate 
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Inflorescence spiciform, with at least the lower spikes distant; upper leaves approximate but not overlapping. 
196. C. ligulata 

Inflorescence capitate, with densely fastigiate spikes; longer leaves 8-13 mm. wide, aggregated on the apical part of 
a ARPA a crainsh a avaravey exes asiaretinee ois AMD: Cust tecone 197. C. phyllocephala 

198B. Leaves all radical or culms with only 1 or 2 cauline leaves. 

200A. Perigynia coriaceous; leaves 1.5—3 mm. wide, involute or flat, canaliculate in upper part; peat bogs. 
199. C. lastocarpa var. occultans 

200B. Perigynia thick-membranous or herbaceous; leaves 3-6 mm. wide. 
201A. Bracts sheathing at base; leaves, ligule, and perigynia usually hairy; forests. 

201B. Bracts, except the lowest one, not sheathing. 
..- 200. C. drymophila var. abbreviata 

202A. Leaves glabrous; perigynia hispid; staminate spikes 2—4; wet places along rivers. ............. 201. C. miyabei 
202B. Leaves pilose; perigynia glabrous; staminate spikes always solitary; wet places in woods. .... 202. C. latisquamea 

J. Carex arenicola F. Schmidt. C. chaetorhiza Fr. & 
Sav.; C. yedoensis Boecklr. KuRo-KAWAZU-SUGE. __ Rhi- 

zomes long-creeping; culms distant, 10-30 cm. long, scabrous; 

leaf-blades, 2-3 mm. wide, greenish; spikes several, androgy- 
nous, oval, 5-8 mm. long, densely aggregated into a narrow, 
ovate, bractless head; pistillate scales narrowly ovate, ferru- 
gineous-castaneous, acuminate; perigynia slightly longer than 
the subtending scales, ovoid, 3-4 mm. long, spreading, plano- 
convex, crescent-shaped in transverse section, faintly nerved, 
tightly inclosing the achene, margins acute, spongy-thickened 
at base, the long beak scabrous-margined, the tip membranous. 
——May-June. Sandy grassy places in lowlands; Hokkaido, 
Honshu, Kyushu; common.—Korea, Ussuri, Sakhalin, and 
Kuriles. 

2. Carex kabanovii V. Krecz. C. yezoalpina Akiyama 
——YARI-SUGE. Rhizomes short and slender; culms 12-17 

cm. long, obtusely angled, smooth; leaf-blades short, sulcate, 
1-1.5 mm. wide, rather thick, somewhat obtuse; spike solitary, 
terminal, unisexual or rarely androgynous, 15-25 mm. long, 
somewhat lustrous; pistillate scales ovate, yellowish brown, 

obtuse, I-nerved; perigynia conspicuously longer than the 
scales, about 2.5 mm. long, obliquely spreading at tip, yellow- 
ish brown, faintly nerved, biconvex, gradually rather long 
beaked, the tip hyaline——June-July. High moors; Hok- 
kaido (Daisetsu-zan) ; rare ——Sakhalin. 

3. Carex gynocrates Wormsk. C. dioica var. gynocrates 
(Wormsk.) Ostenf—KancHt-sucE. Rhizomes slender, 
rather short; culms 10-20 cm. long, smooth; leaf-blades thick, 

0.5-0.7 mm. wide, sulcate above; spike solitary, terminal, uni- 
sexual or rarely androgynous, 7-14 mm. long, lustrous; pistil- 
late scales oval, acute, castaneous-cupreous, 3-nerved; perigynia 
nearly as long as the scales, 3 mm. long, deflexed when ma- 
ture, ellipsoidal, biconvex, coriaceous, dark yellowish brown, 

slightly lustrous, smooth or scabrous on the margins above, 
several-nerved on both sides, the beak short, emarginate; 
achenes tightly inclosed, about 2 mm. long; style bifid—June— 
July. High moors; Honshu (Rikuchu Prov., Yakeishi-dake) ; 
rare. Kuriles, Sakhalin, Kamchatka, Siberia, and Canada. 

4, Carex disperma Dewey. C. tenella Schk., non 
Thuill.; C. misera Franch., non Phil.; C. nakau Lév. & Van’t.; 

C. tenella var. brachycarpa Kuekenth.; C. tenella var. nakau 
(Lévy. & Van’t.) Lév.Hoso-sucz. Rhizomes slender, 
elongate; culms 20-50 cm. long, slender, acutely angled, scab- 

rous; leaf-blades thin, 1-1.5 mm. wide; spikelets 3-5, androgyn- 

ous, distant, 2-3 mm. long, few-flowered, ebracteate or the 

lowest one with a setaceous bract; pistillate scales pale, ovate, 

acute; perigynia ovoid, slightly longer than the scales, 2.5-3 
mm. long, pale yellowish, lustrous, biconvex, inflated, faintly 
nerved, subcoriaceous, abruptly attenuate and very short, 
smooth beaked, the mouth entire; achenes tightly inclosed; 

style bifid——June-July. Wet mossy places in woods; Hok- 
kaido; rare——Subarctic regions of the N. Hemisphere. 

5. Carex pallida C. A. Mey. C. siccata sensu auct. 
Japon., non Dewey; C. siccata subsp. pallida (C. A. Mey.) 
Kuekenth.; C. accrescens Ohwi——Usu-1ro-sucE, EZ0-KAWAZU- 

sucE. | Rhizomes slender, long-creeping; culms 30-60 cm. 
long, loose, scabrous, acutely angled; leaf-blades flat, 3-5 mm. 
wide, shorter than the culm; spikes several, unisexual or an- 

drogynous, oblong, 5-10 mm. long, aggregated into a short, 
cylindric, ebracteate spike often interrupted below; pistillate 
scales ovate, acute, yellowish brown, with a broad green mid- 

rib; perigynia longer than the scales, 44.5 mm. long, reflexed 
at tip, flat, ovate, broadly winged and scabrous on the margin, 
sparsely appressed-pubescent, at least while young; style bifid. 
—Coniferous woods; Hokkaido, Honshu (Rikuchu Prov.) 
—s. Kuriles, Sakhalin, Korea, and e. Siberia. 

6. Carex pseudocuraica F. Schmidt. C. curaica var. 
major Boecklr—Tsuru-sucE, TsuRU-KAWAZU-SUGE. Sterile 

culms ultimately leafy, much elongated, decumbent, bearing 
scapes from the nodes the following year; fertile culms solid, 
20-40 cm. long, acutely angled, slightly scabrous above; leaf- 
blades flaccid, 2-4 mm. wide; inflorescence oblong-cylindric, 
15-30 mm. long, ebracteate, the 5-8 loosely aggregated spikes 
androgynous (or unisexual), ovoid, 5-10 mm. long, light 
castaneous; perigynia ovate-elliptic, slightly longer than the 
ovate, acutely pointed scales, compressed, more or less spongy 
toward the narrowly-winged margins, scabrous at tip, short- 
beaked; style bifid—June-July. Swamps; Hokkaido, Hon- 
shu (Mutsu, Yechigo)—s. Kuriles, Sakhalin, Korea, and 
Ussuri. 

7. Carex lithophila Turcz. C. disticha, sensu auct. 
Japon., non Huds.; C. intermedia, sensu auct. Japon., non 
Retz. nec Gooden.; C. distichoidea Lév. & Van’t. -ASAMA- 

SUGE, TAIRIKU-KAWAZU-SUGE. Rhizomes long-creeping; 
culms 20-40 cm. long, acutely 3-angled, very scabrous above; 
leaf-blades flat, 2.5-3 mm. wide; inflorescence dense, 1.5-2 
(-3) cm. long, ovoid to oblong-ovoid, ebracteate, the spikes 
8 to 10, androgynous or unisexual, ovoid, 5-8 mm. long, red- 

dish brown; pistillate scales ovate, reddish brown; perigynia 

slightly shorter than the scales, oval, 4-5 mm. long, com- 

pressed, spongy, several-nerved on both sides, scabrous, winged 

on the margins, short-beaked; style bifid———May-June. Hon- 
shu (Kant6 and ne. Shinano); rather rare. Korea, Man- 

churia, and e. Siberia. 
8. Carex neurocarpa Maxim. Muixosuicaya. Plant 

usually wholly ferrugineous-puncticulate; culms tufted, 30-60 
cm. long, obtusely angled, smooth; leaf-blades flat, 2-3 mm. 
wide; inflorescence dense, ovoid to ovoid-cylindric, 3-6 cm. 

long, with 2 or 3 spreading, elongate, foliaceous bracts at base, 
the spikes numerous, androgynous, ovoid-globose, 4-8 mm. 



CYPERACEAE 

long; pistillate scales membranous, oval, short-awned, fer- 

rugineous-spotted; perigynia longer than the scales, 4 mm. 
long, nearly erect, ovate, slightly turgid, planoconvex, mem- 
branous, many-nerved, with broad serrate wings on upper half, 
beak long, 2-toothed; stigmas 2——May-June. Grassy places 
in lowlands; Honshu (n. and centr. part, including Kinki 
Distr.) ; locally common.——Amur, Korea, and China. 

9. Carex paxii Kuekenth. C. succedanea Nakai; C. ken- 
git Kuekenth.; C. paxii var. succedanea (Nakai) Ohwi 
K1s-No-MINOBORO-SUGE. Rhizomes short; culms tufted, 40- 

60 cm. long, obtusely angled, smooth; leaf-blades 1.5-2.5 mm. 
wide, flat; inflorescence ovate-cylindric, 2-6 cm. long, dense, 
with scalelike bracts, the spikes androgynous, ovate-orbicular, 
4-6 mm. long; scales pale, oval; perigynia longer than the 
scales, spreading, 3.5-4 mm. long, ovate-conic, many-nerved, 
glaucous, greenish yellow, lustrous, planoconvex, with several 

large tubercles on the back, narrowly winged and scabrous on 
the margins, gradually beaked, the tip 2-toothed; achenes 
loosely inclosed, biconvex; style bifid———May. Honshu (Chi- 
goku Distr.) ; rare—Korea and China. 

10. Carex Jlaevissima Nakai. Hime-ixosuicaya. 
Rhizomes short; culms tufted, 15-40 cm. long, acutely angled, 
scabrous above, slender, firm; the blades 2-3 mm. wide; in- 
florescence dense, short-cylindric, 2-5 cm. long, nearly bractless, 
the spikes numerous, usually androgynous, sometimes nearly 
unisexual, oval, 5-8 mm. long; pistillate scales narrowly ovate, 

membranous, brownish ferrugineous, acute; perigynia slightly 
longer than the scales, 3-3.5 mm. long, narrowly ovate, faintly 
nerved, planoconvex, gradually long-beaked, the sharp margins 
usually nearly smooth, sometimes very slightly scabrous near 
the minutely 2-toothed apex; achenes small, about 1.2 mm. 
long, nearly orbicular, biconvex; style slender, brown, bifid.— 

May. Honshu (Bitchu, Settsu); rare ——Korea and Ussuri. 

11. Carex albata Boott. C. nubigena var. albata (Boott) 
Kuekenth——Mrnoporo-sucE. Rhizomes short, tufted; 
culms 20-60 cm. long, scabrous on the angles; leaf-blades 2-3 
mm. wide, rather firm, deep green, sometimes slightly curved 
upward, gradually long-attenuate; inflorescence a terminal 
spike 3-5 cm. long, dense, ovate-oblong, the bracts all scalelike, 
or the lower 1-3 nearly foliaceous; spikes numerous, andro- 
gynous; globular-ovoid, 5-8 mm. long; pistillate scales ovate, 
acute, midrib green; perigynia longer than the scales, 44.5 
mm. long, ovate-lanceolate, nerved, planoconvex, the margins 

acute, slightly winged above the middle, scabrous toward tip, 

gradually long-beaked, the beak flat, 2-toothed; achenes small; 
stigmas rather long, slender. May-July. Wet places in 
mountains; sw. Hokkaido, Honshu (ne. part s. to centr. 
distr.) ; rather common. 

12. Carex nubigena D. Don var. franchetiana Ohwi. 
C. phacoleuca Ohwi; C. fallax var. franchetiana (Ohwi) Ohwi 

‘TsUKUSHI-MINOBORO-SUGE. _ Resembles the preceding, dif- 
fering in the somewhat stouter, glabrous, obtusely angled 
culms, and the shorter bracts not longer than the culm; peri- 
gynia ovate or oval, about 4 mm. long, the beak somewhat 
shorter, the margins scabrous only at tip——Apr.—June. Wet 
places in mountains; Honshu (Chigoku Distr.), Kyushu. 
The typical phase occurs in Formosa to sw. China, India, and 
Malaysia. 

18. Carex stipata Muhl. O-Kawazu-suczr. Rhizome 
short; culms tufted, soft, 30-60 cm. long, scabrous on the 

prominent, acute angles; leaf-blades 3-7 mm. wide, flaccid, 
bright green; inflorescence rather dense, ovoid-cylindric, 3-6 
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cm. long, the bracts scalelike or the lower elongate, to 3 cm. 
long; spikes numerous, androgynous, ovoid-globular, 6-10 mm. 
long; scales pale, l-nerved, acuminate; perigynia longer than 
the scales, spreading, broadly lanceolate, 5 mm. long, thick, 
planoconvex, pale green, nerved, spongy and prominently 
thickened at the base, gradually long-beaked, the margins 
scabrous except at base———June-July. Moors; Hokkaido, 
Honshu (centr. distr. northw.) ——N. America. 

14. Carex diandra Schrank. C. teretiuscula Gooden. 
—kKunrriro-sucz. Rhizomes short-creeping; culms tufted, 
slender, 50-80 cm. long, obtusely angled, scabrous above; leaf- 
blades flat, 2-2.5 mm. wide, scabrous on the margins; inflores- 
cence ovate to oblong, 2-3.5 cm. long, ebracteate; spikes 
numerous, crowded, androgynous, ovoid-globose, 5-7 mm. 
long; pistillate scales oval, acute, castaneous, with whitish, 

somewhat translucent margins; perigynia coriaceous, lustrous, 
longer than the scales, broadly ovoid, 3 mm. long, spreading, 

dark chestnut-brown at maturity, thick-biconvex, indistinctly 

3- to 5-nerved at base, obtusely margined, stipitate, abruptly 
beaked, the beak moderately long, setulose-scabrous on mar- 
gins, the tip almost entire; style bifid——June-July. Swamps; 
Hokkaido, Honshu (Shimokita Penin. in Mutsu and Izunano- 
hara in Shinano Prov.); rather rare———Sakhalin, s. Kuriles, 

and widely dispersed in the cooler regions of the N. Hemi- 
sphere. 

15. Carex kobomugi Ohwi. C. macrocephala sensu 
auct. Japon., pro parte; C. macrocephala var. kobomugi 

(Ohwi) Miyabe & Kudo——Ko6s6-mucer, Fupe-Kusa. Fic. 1. 
Rhizomes stout, extensively creeping, covered with brown fi- 
brous remains of leaf-sheaths; culms stout, stiff, obtusely angled, 
nearly smooth, 10-20 cm. long; leaf-blades rather few, 4-6 mm. 

wide, coriaceous, light green, somewhat lustrous above, prom- 
inently scabrous on the margins; heads much-crowded, usually 

unisexual, ovoid to oblong-ovoid, 4-6 cm. long in the pistillate, 

nearly bractless or with a few short bracts; spikes unisexual 
(rarely androgynous), the pistillate ovoid, about 15 mm. long; 
pistillate scales narrowly ovate, sulfur-yellow, with broad 
herbaceous margins, the broad many-nerved keel prolonged 
into a scabrous, awnlike mucro; perigynia longer than or as 
long as the scales, coriaceous, appressed-erect, ovate, about 10 

mm. long, planoconvex to somewhat concave-convex, rounded 
on the back, many-nerved, with a narrow irregularly serrate 
wing on the margins, the beak long, incurved, bifid at 
tip; achenes compressed-trigonous; stigmas 3. Apr.—June. 
Common on sand dunes along the seacoast; w. Hokkaido, 
Honshu, Shikoku, Kyushu=—Korea, Formosa, Ussuri, and 

Manchuria; introduced in e. N. America. 
16. Carex macrocephala Willd. ex Spreng. C. antheri- 

coides Pres——Ezo-No-K680-MucI. Fic. 1. Resembles the pre- 
ceding, differs in the acutely angled culms distinctly scabrous 
above; head solitary, 4-6 (-8) cm. long; pistillate scales ovate, 
membranous, chestnut-brown, 3-nerved, the green midrib ex- 

current into a needlelike smooth awn; perigynia longer than 
the scales, strongly divergent, many-nerved, conspicuously 
wing-margined, the wings dentate-serrate, the beak much 
longer than in No. 15, and the tip more deeply bifid; achenes 
compressed-triangular; stigmas 3——May-July. Sandy places 
along seacoasts; Hokkaido (except the sw. part).——-s. Kuriles, 
Sakhalin, Kamchatka, and w. coast of N. America. 

17. Carex gibba Wahlenb. Masv-xusa. Rhizomes 
short; culms tufted, 30-70 cm. long, obtusely angled, smooth; 
leaf-blades rather soft, 2-4 mm. wide; heads 4-10 cm. long, 



Fic. 1.—Carex kobomugi Ohwi (1-19). 1, Male plant at anthesis; 2, staminate spikelet with a bract at base; 3, staminate scale; 4, upper 

part of anther; 5, pistillate plant in fruiting stage; 6, part of leaf; 7, upper part of sheath; 8, part of a culm; 9, staminate flower and 

scale; 10, pistillate spikelet; 11, bract of lower spikelet; 12, bract of upper spikelet; 13, pistillate scale; 14, 15, utricles; 16, 17, 

beak of utricles; 18, cross section of utricle; 19, achene. Carex macrocephala Willd (20-29), pistillate plant; 21, part of culm; 22, 

pistillate spikelet with a bract at base; 23, pistillate scale; 24, 25, utricles; 26, 27, beak of utricle; 28, cross section of utricle; 29, achene; 

30, diagram of staminate flower; 31, diagram of pistillate flower. 
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interrupted below, the bracts divergent, elongate; spikes 5-8, 
gynecandrous, oblong or obovoid, 5-10 mm. long, green; 
pistillate scales narrowly obcordate, whitish, nearly truncate at 
apex, the green midrib prolonged into a mucro; perigynia 
nearly orbicular, 3-3.5 mm. long, much longer than the scales, 
planoconvex, nerveless, membranous, winged on margins, 
scabrous above the middle, the beak short, 2-toothed at tip; 

achenes biconvex with a discoid appendage at apex; stigmas 
3.—May-June(-July). Waste grounds and roadsides; Hon- 
shu, Shikoku, Kyushu; very common.—kKorea and China. 

18. Carex echinata Murr. C. stellulata Gooden.; C. 
leersii Willd.; C. muricata sensu auct., non L.; C. basilata Ohwi 
— K ITA-NO-KAWAZU-SUGE. Rhizomes short; culms tufted, 

20-50 cm. long, sharply angled, scabrous above; leaf-blades 1-2 
mm. wide; head loose, the bracts scalelike to setaceous; spikes 
3 or 4, gynecandrous, globose, 4-6 (terminal spike sometimes 
to 10) mm. long; pistillate scales ovate, brownish; perigynia 
about 3 mm. long, about twice as long as the scales, spreading 
to divaricate, deltoid-ovate, planoconvex, brownish when ma- 
ture, scabrous on the acute margins near tip, thickened and 
spongy at base, gradually long-beaked; stigmas 2——June- 
July. Wet places; Hokkaido—kKuriles and Korea, e. Siberia 
to Europe. 

19. Carex omiana Fr. & Say. C. stellulata sensu auct. 
Japon., non Gooden.; C. stellulata var. omiana (Fr. & Sav.) 
Kuekenth——Yacur-Kawazu-sucE. | Resembles the preced- 
ing; culms 30-50 cm. long, nearly smooth; leaf-blades 1.5-2.5 
mm, wide; spikes 3-5 sometimes 2, somewhat approximate or 
rather loose, gynecandrous, globose, the terminal with a 
slightly longer staminate portion than in those of the lateral; 
perigynia nearly twice as long as the scales, 4-5 mm. long, 
strongly spreading to somewhat deflexed, lanceolate-ovate, 
strongly convex on back, faintly nerved, gradually long-beaked, 
minutely bifid at tip, prominently thickened at the spongy 
base; achenes tightly inclosed; stigmas 2——May-July. Wet 
places; Hokkaido, Honshu, Kyushu.—-s. Kuriles. 

Var. monticola Ohwi. Kawazu-sucr. Culms 10-30 cm. 
long; spikes slightly smaller; perigynia 3.5-4 cm. long, broadly 
ovate-lanceolate, with a slightly longer beak——Wet places 
usually in mountains; Hokkaido, Honshu (centr. distr. and 

northw.). 
Var. yakushimana Ohwi. C. ohwii Masam.—Cuazo- 

KAWAZU-SUGE. Culms short, to 10 cm. long, leafblades 

somewhat involute, narrow; perigynia 4 mm. long, nearly 
smooth, short-beaked——Wet places in high mountains; Kyu- 
shu (Yakushima). 

20. Carex cyperoides Murray. Kavya-tsurtsuce.  An- 
nual or biennial with fibrous roots; culms loosely tufted, soft, 
smooth, 15-30 cm. long; leaf-blades 1.5-2.5 mm. wide, gla- 
brous, spikes numerous, densely crowded in a terminal hemi- 
spherical head 15-20 mm. long and as wide, the bracts 2-3, 
leafy, much longer than the inflorescence; pistillate scales lan- 
ceolate, awn-tipped, membranous, pale; perigynia much longer 
than the scales, 7-10 mm. long, erect, narrowly lanceolate, 
scabrous and narrowly winged on the margins, planoconyex, 
pale green, membranous, long-stipitate, with a flat, long, deeply 
bifid beak; achenes small; stigmas 2. ‘Wet sandy soil; Hok- 

kaido, Honshu (Lake Kawaguchi in Kai); rare——Siberia 
and Europe. 

21. Carex planata Fr. & Sav. C. ponmoshirensis Miyabe 
& Kudo——TakaNeE-MASU-KUSA. Rhizomes abbreviated; 

culms densely tufted, to 60 cm. long, obtusely angled, smooth; 
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leaf-blades 1.5-2.5 mm. wide, soft, deep green; spikes 2-5(10), 
pistillate with a few staminate flowers at the base, ovoid to 
ovoid-globular, 6-10 mm. long, loosely aggregated into a 
rather short head 3-8 cm. long, the lower bracts leafy, elongate, 
much longer than the head; pistillate scales pale, membranous, 
ovate; perigynia appressed, much longer than the scales, 
compressed, oval, 4 mm. long, light green, rather broad, the 
wings broad, scabrous-margined, the beak short, rather broad, 
sulcate in front, the tip shallowly bifid; achenes small, tightly 
inclosed; stigmas 2——May-June. Forests; Hokkaido (Ishi- 
kari Prov.), Honshu, Shikoku, and Kyushu. 

22. Carex rochebrunii Fr. & Sav. C. remota sensu auct. 
Japon., non L.; C. remota subsp. rochebrunii (Fr. & Sav.) 
Kuekenth—Yasu-suce. Rhizomes short; culms tufted, 

40-60 cm. long, obtusely angled, smooth; leaf-blades 2-4 mm. 
wide; spikes 8-10, gynecandrous, narrowly oblong, pale, 
densely flowered, 8-15 mm. long, mostly aggregated into a 
slender head 5-10 cm. long, but the lower ones separate, the 
lower bracts elongated, leafy, much longer than the culm; 
pistillate scales pale, membranous, oblong; perigynia longer 
than the scales, 44.5 mm. long, compressed-planoconvex, 

faintly nerved, scabrous and narrowly winged on the mar- 
gins, gradually narrowed into a flat, very narrowly winged 
beak, the tip deeply 2-fid; stigmas 2——May. Forests; Hon- 
shu (Kinki Distr. and eastw.), Shikoku——China, Formosa, 
and Malaysia. 

28. Carex remotiuscula Wahlenb. C. remotaeformis 
Komar.; C. remota subsp. rochebrunii var. remotaeformis 
(Komar.) Kuekenth.; C. rochebrunii var. remotaeformis (Ko- 
mar.) Akiyama——Ito-niki-suce. | Resembles the preceding, 
but more slender; culms tufted, 30-50 cm. long, sharply 
angled, scabrous; leaf-blades thin, 1-2 mm. wide; inflorescence 

often more or less flexuous, 3-10 cm. long; spikes 4-7, 
gynecandrous, ovoid-globose, 4-6 mm. long, pale green, the 
lower ones widely separate; pistillate scales ovate, thin, pale; 
perigynia longer than the scales, nearly erect, about 3 mm. 
long, ovate-lanceolate, planoconvex, faintly nerved, the mar- 
gins narrowly winged, not spongy, gradually long-beaked, 
deeply 2-toothed at the tip; stigmas 2——June-July. Forests; 
Hokkaido, Honshu (Mount Kirigamine in Shinano) ; rare —— 
Korea, Ussuri, and Sakhalin. 

24, Carex deweyana Schwein. var. senanensis (Ohwi) 
T. Koyama. C. senanensis Ohwi; C. deweyana sensu auct. 
Japon., non Schwein.; C. hondae Akiyama——Ho-suce. Rhi- 
zomes short; culms tufted, sharply angled, scabrous; leaf- 
blades 2-4 mm. wide, thin, flat, bright green; inflorescence 
rather dense, looser toward base, the lowest bract setaceous; 
spikes 7-9, gynecandrous, each with a few staminate flowers at 
base, oblong to slenderly so, 3-4 mm. across, pale green; 
pistillate scales membranous, ovate, faintly nerved, acute and 

mucronate; perigynia slightly longer than the scales, plano- 
convex, ovate-lanceolate, thin, faintly nerved, about 4 mm. 
long, gradually long-beaked, scabrous and 2-toothed at apex; 
stigmas 2——June-July. Wet grassy places in alpine and sub- 
alpine zones in the middle part of Honshu. The typical phase 
occurs in N. America. 

25. Carex maackii Maxim. C. nipponica Franch— 
YAGAMI-SUGE. Rhizomes short; sterile culms elongate, 
with nodes and many leaves; fertile culms tufted, 40-60 cm. 

long, acutely angled, scabrous; leaf-blades 2-3 mm. wide, soft, 
flat; head cylindric, 3-5 cm. long, the bract usually small, scale- 

like; spikes several to numerous, approximate, gynecandrous, 
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ovoid-globose, 5-8 mm. long, light green, densely flowered; 
pistillate scales pale, ovate, obtuse, the midrib broad, green; 

perigynia twice as long as the scales, ovate, 3.5 mm. long, 
slightly recurved at tip, concavo-convex, inconspicuously 
nerved, prominently spongy toward the periphery, margins 
scabrous near tip and narrowly winged, the beak distinct, 
minutely 2-toothed at tip; stigmas 2. May-June. Wet 
grassy places along rivers in lowlands; Hokkaido, Honshu, 
Kyushu; locally common. Amur, Ussuri, Korea, and China. 

26. Carex lachenalii Schk. C. dipartita auct.; C. lago- 
pina Wahlenb.—TakaNE-YAGAMLI-SUGE. Rhizomes short; 
culms somewhat tufted, erect, 20-30 cm. long, acutely angled, 
scabrous at tip; leaf-blades 1.5-2.5 mm. wide, deep green; head 
short, the bracts reduced to scales, the spikes 3 or 4, approxi- 
mate or contiguous, gynecandrous or the lateral often pistillate, 
oblong, 5-10 mm. long, dark brown; pistillate scales ovate- 
oval, shining, chestnut-brown; perigynia slightly longer than 
the scales, obovate, 3 mm. long, planoconvex, smooth, light 
castaneous, rather abruptly short-beaked, with an entire 
hyaline tip; stigmas 2——July-Aug. Dry alpine slopes; Hok- 
kaido (Mount Daisetsu), Honshu (Kai and Shinano Prov.) ; 
rare——Korea and n. Kuriles to Arctic regions and high 
mountains of the N. Hemisphere. 

27. Carex mackenziei V. Krecz. C. norvegica Willd. 
ex Schk., non Retz. INoRUGE-SUGE, KARAFUTO-SUGE. Rhi- 

zomes short; culms loosely tufted, 20-40 cm. long; leaf&blades 

2-3 mm. wide, soft, flat, glaucous-green, densely papillose; 
spikes 3-5, mostly gynecandrous, contiguous or the lower 
ones more distant, the terminal sometimes staminate, usually 
clavate, the pistillate oblong, 7-12(-15) mm. long; pistillate 
scales ovate-orbicular, very obtuse, ferrugineous; perigynia as 
large as the scales, oval, 3 mm. long, at first glaucous, becom- 
ing glaucous-brown at maturity, faintly nerved, the margins 
obtuse and nearly smooth, the beak very short with an entire 
tip; achenes tightly invested by the perigynium; stigmas 2. 
—June-July. Salt marshes near seashores; Hokkaido 
(Nemuro); rare, locally abundant—Sakhalin, n. Siberia, n. 
Europe, and Canada. 

28. Carex traiziscana F. Schmidt. Hrrona-Ozenuma- 
SUGE. Rhizomes short; culms loosely tufted, 40-60 cm. long, 
acutely angled, sparsely scabrous in upper part; leaf-blades 3-4 
mm. wide, flat, glaucous-green, nearly smooth; spikes 6 or 7, 
gynecandrous, ovoid-globose, 5-8 mm. long, the upper ones 
approximate, the lower distant, forming a more or less 
flexuous elongate head, the bracts scalelike; pistillate scales 

rather obtuse, red-castaneous, paler toward the margins; 
perigynia longer than the scales, elliptic, 3 mm. long, tawny, 
ferrugineous at maturity, scabrous in upper part, strongly 
compressed, with acute margins, several-nerved, very short- 
beaked and minutely 2-toothed at tip; stigmas 2: June-July. 
Wet grassy places; Hokkaido, Honshu (Ozegahara Moor in 
Kodzuke) ; rare——Sakhalin. 

29. Carex nemurensis Franch. C. traiziscana, sensu 
auct. Japon., saltem pro parte, non F. Schmidt Hosopa-Oze- 

NUMA-sUGE.  Resembles the preceding; culms densely tufted, 
40-70 cm. long, acutely angled, scabrous; leaf-blades 2-3 mm. 
wide, deep green, scabrous on the margin; spikes gynecandrous, 
obovoid to globose-ellipsoidal, 5-7 mm. long, the terminal 
one with a slightly longer staminate portion; pistillate scales 
acute, castaneous, lustrous; perigynia about as long as the 

scales, ovate, nearly 3 mm. long, plano-convex, veiny, pale 
green, becoming dark brown at maturity, slightly scabrous on 
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the margins near tip, abruptly short-beaked and entire at tip. 
—June-July. Sphagnum bogs; Hokkaido, Honshu (Oze- 
gahara in Kotzuke Prov., and Mount Kirigamine in Shinano 
Prov.) ; rather common. Sakhalin and Kuriles. 

30. Carex curta Gooden. C. canescens sensu auct. plur., 
non L. HAKUSAN-SUGE. Rhizomes short; culms some- 

what tufted, 20-60 cm. long, 3-angled, slightly scabrous in 
upper part; leaf&blades 1.5-4 mm. wide, flat, glaucous-green; 
head naked, 2-6 cm. long; spikes 4-7, gynecandrous, oblong 
to nearly globose, 4-10 mm. long, glaucous-green to pale 
green; pistillate scales oval, pale yellowish; perigynia longer 
than the scales, broadly ovate or obovate, 2—2.2 mm. long, 
nearly obtuse, glaucous- or gray-green, becoming brownish at 
maturity, several-nerved, slightly scabrous on margins above, 
the beak very short, 2-toothed; stigmas 2. June-July. Bogs 
and wet meadows; Hokkaido, Honshu (alpine regions of 
centr. distr., and northw.); rather common.—Arctic areas 

and alpine regions of the N. Hemisphere. 

31. Carex brunnescens (Pers.) Poir. C. curta var. 
brunnescens Pers.; C. vitilis Fries; C. laeviculmis sensu auct. 
Japon., non Meinsh.; C. sphaerostachya Dewey; C. brunnescens 
var. sphaerostachya (Dewey) Kuekenth—Hre-Kawazu- 
SUGE. Rhizomes short; culms tufted, slender, 15-40 cm. 

long, acutely angled, slightly scabrous above; leaf-blades 1-2 
mm. wide, bright green, flaccid; spikes 2-5, gynecandrous, or 
the lateral pistillate, nearly globose, 4-7 mm. long, light green, 
sometimes yellowish tawny, lustrous, the lower spikes loose, 
occasionally with setaceous basal bracts; pistillate scales pale or 
light tawny, with a green midrib; perigynia slightly exceeding 
the scales, ovate or ovate-elliptic, about 2 mm. long, indis- 

tinctly nerved, plano-convex, minutely scabrous on the mar- 
gins above, the beak short, shallowly cleft in front, minutely 
toothed at apex——June-July. Wet places in alpine or sub- 
alpine regions; Hokkaido, Honshu (n. and centr. distr.) —— 
Sakhalin, Kuriles, Siberia, Europe, and N. America. 

32. Carex pseudololiacea F. Schmidt. Hr1rona-trron- 
SUGE, O-TSURU-SUGE. Rhizomes short, sparsely branched, 
culms loosely tufted, 20-40 cm. long, acutely angled, slightly 
scabrous below the apex; leaf-blades 1.5-3 mm. wide, glaucous- 

green, flat, soft; head short, ovoid, the bracts scalelike or 
the lowest one often short-setaceous; spikes 3 or 4, gyne- 
candrous, 4-7 mm. long, contiguous; pistillate scales oval, 

acute, pale to slightly tawny; perigynia oblong-elliptic, 3.5—4 
mm. long, much longer than the scales, glaucous-green, 
prominently nerved, thick-membranous, abruptly contracted 
and beakless or nearly so, minutely 2-toothed at tip; stigmas 2. 
—Sphagnum bogs; Hokkaido, Honshu (Mount Azuma in 
Uzen Prov.).——Sakhalin and Kuriles. 

88. Carex loliacea L. Axan-sucze. Tufted; culms 20- 
50 cm. long, slender; leaf-blades 1-2 mm. wide, thin, flat, 
nearly smooth; head solitary, slenderly cylindric, 2-3 cm. long, 
ebracteate; spikes 3 or 4(-5), gynecandrous, obovoid, sub- 
globose at maturity, few-flowered, 3-5 mm. long, the lateral 

shorter than the terminal, the upper ones contiguous, the lower 
distant; pistillate scales pale, obtuse; perigynia about twice as 
long as the scales, ovate-oblong, 2.5-3 mm. long, unequally bi- 
convex, at first glaucous-green, brownish at maturity, rather 
thin-membranous, with elevated thick nerves, obtusely mar- 

gined, beakless, with an entire smooth tip; stigmas 2. 
June-July. Akan volcanic group in Hokkaido; rare—— 
Korea, Sakhalin, Siberia, Europe, and Alaska. 

34. Carex tenuiflora Wahlenb. C. arrhyncha Franch.; 
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C. tenuiflora var. arrhyncha (Franch.) Kuekenth——Ipron- 
sucE. | Culms slender, in small tufts, erect, 20-60 cm. long, 
nearly smooth; leaf-blades 1-1.5 mm. wide, glaucous-green, 
narrow, nearly flat; head densely capitate, deltoid, 5-8 mm. 
long, the bracts scalelike; spikes 2 or 3, gynecandrous, obovoid- 

globose, 3-6 mm. long, few-flowered; pistillate scales obtuse, 
pale, more or less translucent, somewhat lustrous, persistent; 

perigynia ovate, planoconvex, as long as the scales, 3-3.5 mm. 
long, glaucous-green to gray, faintly many-nerved, smooth, 
beakless, with an entire tip; stigmas 2——-May-July. Sphag- 
num bogs; Hokkaido, Honshu (Nikko in Shimotsuke Prov.). 
—Sakhalin, Kuriles, Korea, and widely distributed in the 

N. Hemisphere. 

85. Carex sadoensis Franch. Sapo-sucr. Rhizomes 
creeping; culms 30-70 cm. long, loosely tufted in small clumps, 
3-angled, somewhat scabrous; leaf-blades 3-4 mm. wide, flat, 

soft, somewhat glaucous beneath, the basal leaf-sheaths with 
blades, scarcely filamentous, stramineous, not keeled; spikes 
5-8, contiguous or the upper ones sometimes overlapping, 
erect, the terminal staminate, 2-3 cm. long, the lateral pistil- 
late, cylindric, 3-5 cm. long, usually sessile; lowest bract leaf- 
like; pistillate scales narrowly oblong, dark reddish brown, 
acute; perigynia broader and shorter than the scales, elliptic, 
2-2.5 mm. long, compressed-biconvex, often brown-spotted, 
nerveless, with a rather abrupt, long, sometimes scabrous beak 
minutely 2-toothed at the tip; stigmas 2, very long, slender, 
persistent, reddish brown. May-July. Abundant in wet 
places along mountain streams; Hokkaido, Honshu (n. and 
centr. distr., and on Mount Daisen in Hoéki Prov.) ——s. 
Sakhalin, and s. Kuriles. 

86. Carex shimidzensis Franch. C. nervulosa Franch.; 
C. sorachensis Lévy. & WVan’t——Azuma-NaruKo, Mryama- 

NARUKO. '— Rhizomes short and thick, short-creeping; culms 
loosely tufted, rather thick, 40-80 cm. long; leaf-blades rather 
soft and thin, broadly linear, 4-10 mm. wide, slightly glaucous, 
flat, the basal sheaths bladeless, cinnamon-colored, not keeled, 
soft, not splitting into fibers; terminal spike staminate or 
gynecandrous, the lateral 2-5, approximate, pendulous, terete, 

very densely many-flowered, yellowish green, sometimes the 
lowest one distant and long-peduncled, the lower 1-3 bracts 

leaflike, longer than the culm; pistillate scales ovate, pale, 

acute; perigynia longer than the scales, 2.5-3 mm. long, 
ascending, biconvex, somewhat turgid, glabrous, nearly nerve- 
less, abruptly short-beaked, the beak slightly recurved; stigmas 
2: May-June. Wet mountain slopes; Hokkaido, Honshu, 

kyushu (n. distr.) ——s. Kuriles and Korea (Ullung Isl.). 
37. Carex incisa Boott. C. textori Mig—Kawara- 

suceE, Tanrsuce. Rhizomes loosely tufted, short-creeping; 
culms nodding, 20-50 cm. long; leaf-blades 3-6 mm. wide, 
soft, slightly glaucous, the basal sheaths bladeless or short- 
bladed, not disintegrating into fibers; spikes 4-6, nearly fasti- 
giate, nodding to pendulous, the terminal one staminate or 
gynecandrous, 2-4 cm. long, the lateral pistillate, linear- 

cylindric, pale green, somewhat loosely many-flowered, 3-7 cm. 
long, the lower peduncled, the lowest bract leaflike, slightly 
longer to nearly as long as the culm; pistillate scales obovate, 
pale with brown flecks, emarginate, the broad green midrib 
prolonged into a short mucro; perigynia nearly twice as long 
as the scales, 3 mm. long, nerveless, biconvex, very short- 
beaked with an entire tip; stigmas 2——May-June. Wet 
places in lowlands and low mountains; Hokkaido, Honshu; 

common. 
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38. Carex thunbergii Steud. C. gaudichaudiana var. 
thunbergit (Steud.) Kuekenth——Azer-suce. Rhizomes 
long-creeping; culms 20-80 cm. long, erect; leaves somewhat 
flaccid; basal leaf-sheaths with blades, pale, partially brownish 
or purplish, the upper leaf-blades 15-4 mm. wide, soft, 

glaucous above, with slightly involute margins; staminate 
spikes solitary or sometimes 2, rarely 3, linear, 2-6 cm. long, 
the pistillate 2 or 3, long-cylindric to oblong, 2-5 cm. long, 
erect, usually subsessile; pistillate scales oblong, dark reddish 
purple to purplish brown, paler toward the margins; perigynia 
3-3.5 mm. long, oblong to elliptic, planoconvex, faintly nerved, 
pale green, obsoletely puncticulate, abruptly very short-beaked 
with an entire tip; stigmas 2, rather stout——-May-June. 
Common in rice paddies and in swampy river flats; Hokkaido, 
Honshu. Very polymorphic. 

Var. appendiculata (Trautv.) Ohwi. C. acuta var. ap- 
pendiculata Trautv.; C. semiplena var. tenuinervis Kuekenth.; 

C. vulpicaudata Akiyama——O-aze-sucE, EZO-AZE-suGE.  Rhi- 
zomes rarely creeping; culms densely tufted; leaves less soft. 

May-July. Wet places, especially in bogs; Hokkaido, 
Honshu (Senjogahara in Nikko)——Sakhalin, s. Kuriles, 
Kamchatka, Amur, Ussuri, and n. Korea. 

39. Carex subspathacea Wormsk. C. salina var. minor 
Boott; C. descendens sensu auct. Japon., non Kuekenth— 
HIME-UsHIO-SUGE. Rhizomes long-creeping; culms 3-30 cm. 
long, smooth; basal leaf-sheaths with blades, somewhat 

purplish, the upper leaf-blades 1-2 mm. wide, smooth, soft, 
slightly involute; terminal spike staminate, linear, 5-20 mm. 
long, the lateral 1 to 3, pistillate, erect, approximate, oblong, 

5-15 mm. long, sessile, rather loosely 7- to 15-flowered, the 
lower 1 or 2 bracts leaflike, involute; pistillate scales ovate, 
dark purplish brown, obtuse; perigynia longer than the 
scales, suberect, ovate, 3.5-4 mm. long, thick, planoconvex, 
glaucous-green, nerveless, thick, densely papillose, abruptly 
very short-beaked with a rather firm entire tip; stigmas 2. 
June-July. Salt marshes; Hokkaido.—Kamchatka, Kuriles, 

Sakhalin, and circumpolar areas. 
40. Carex ramenskii Komar. C. salina sensu Ohwi, non 

Wahlenb.—Usuto-sucz, UMIBeE-suce. Rhizomes _ stout, 

creeping; culms 30-50 cm. long, smooth; leaf-blades 2-5 mm. 

wide, flat, the margins slightly recurved; basal leaf-sheaths 
bladeless, somewhat dark reddish purple, not splitting into 
fibers; upper 1 to 3 spikes staminate, linear, the lower 2 or 3 

pistillate, short-cylindric, sometimes with a few staminate 
flowers toward the apex, erect, 2-3 cm. long, sessile or short- 
peduncled, the lower 1 or 2 bracts leaf-like, about as long as 
the inflorescence; pistillate scales narrowly ovate, dark brown- 

ish purple, acute; perigynia slightly longer than the scales, 
broadly ovate, thick plano-convex, glaucous-brown, densely 
papillose, rather thick, inconspicuously nerved, abruptly very 
short beaked, with a firm entire tip; stigmas 2. June-July. 

Salt-marshes; Hokkaido (Nemuro)——Sakhalin and Kam- 
chatka. 

41. Carex lyngbyei Hornem. C. cryptocarpa C. A. 
Mey.; C. prionocarpa Franch.; C. lyngbyei var. cryptocarpa 
(C. A. Mey.) Kuekenth——YaraMe-sucE. Rhizomes thick, 
stout, long-creeping, forming a large mat; culms 30-100 cm. 

long, scabrous on the angles above; leaf-blades 3-8 mm. wide, 
flat, grayish green, somewhat glaucous, the basal leaf-sheaths 
partly reddish or reddish purple, reticulate-fibrous; upper 1 to 

3 spikes staminate, 2-4 cm. long, the lower 2-4 pistillate, 
sometimes androgynous or partially staminate, cylindric, 2-6 
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cm. long, pendulous on long capillary peduncles, the lower 
1 or 2 bracts leaf-like; pistillate scales lanceolate to ovate, 
purplish brown; perigynia shorter than the scales, elliptic, 
3-35 mm. long, unequally biconvex, glaucous, obscurely 
nerved, rather firm, abruptly very short beaked, with an entire 
tip; stigmas 2——Abundant in wet places along seacoasts in 
Hokkaido, and in shallow ponds of subalpine regions in 
Honshu (Echigo, Rikuchu, and Ugo Prov.)——Sakhalin, 
Kuriles to Siberia and N. America. 

42. Carex aphyllopus Kuekenth. Tatryama-suce. 
Rhizomes loosely tufted and short-creeping, forming a large 
loose mat; culms 30-100 cm. long, scabrous on the angles 
above, rather soft; leaf-blades 3-5 mm. wide, soft, flat, the 
basal sheaths bladeless, reddish purple, reticulate-fibrous; 
staminate spikes 1 to 3, broadly linear, the pistillate 2 to 4, 
sometimes with a short staminate portion above, 2—5 cm. long, 
erect or nodding, sessile or peduncled, dark reddish purple, 
the lower 1 or 2 bracts leaf-like, nearly as long as the in- 
florescence; pistillate scales ovate, dark purplish crimson to 
dark blood-red, awnless or sometimes mucronate or awned 
(forma aristata Ohwi. Nacaso-TaTEYAMA-SUGE); perigynia 
about 3 mm. long, broadly ovate-oval, planoconvex, sometimes 
with 2 or 3 very slender nerves on each side, rather abruptly 
short-beaked, subentire; stigmas 2——June-July. Wet sunny 
slopes in high mountains; Honshu (centr. and n. distr. on the 

Japan Sea side); locally common. 
43. Carex impura Ohwi. C. aphyllopus var. impura 

(Ohwi) T. Koyama——Hirvzen-sucz. _ Related to the pre- 
ceding; culms 50-80 cm. long, nearly smooth; basal leaf- 
sheaths brownish red; spikes 4 or 5, approximate, erect, sessile, 
the upper 1 or 2 staminate, brownish purple, the lower 1-3(—4) 
pistillate, short-cylindric, 1-2 cm. long, the lowest bract leaf- 

like; pistillate scales ovate, brownish purple, long-cuspidate; 
perigynia slightly longer than the scales, ovate, 3-5 mm. long, 
brownish, somewhat turgid, faintly nerved, slightly recurved 
toward apex, gradually narrowed to a rather conspicuous 
beak, entire at the tip; stigmas 2——June-July. Honshu 
(Mount Hiruzen in Mimasaka Prov.). 

44, Carex cinerascens Kuekenth. C. micrantha Kue- 
kenth.; C. ouensanensis Ohwi——NuMA-AZE-SUGE. Rhi- 

zomes long; culms loosely tufted, about 60 cm. long; leaf- 
blades rather firm, 2-3 mm. wide, the lower leaf-sheaths 
bladeless, brownish; spikes 3 to 5, the upper ones continuous, 
the terminal staminate, 2-4 cm. long, the lateral pistillate, 
short-cylindric, 1.5-4 cm. long, erect, sessile, the lowest bract 

leaflike, about as long as the inflorescence; pistillate scales 
oblong, obtuse, dark brown, with white margins, 3-nerved; 

perigynia slightly longer than the scales, 2 mm. long, pale 
green, planoconvex, nerveless, nearly beakless, with entire 
mouth; stigmas 2May-June. Wet river banks in low- 
lands; Honshu (Tohoku and Kanto Distr.); rare——Korea. 

45. Carex heterolepis Bunge. C. Jatinervia Lévy. & 
Van’t;. C. periculosa Honda; C. tobae Honda——Yama-Aze- 
SUGE. Rhizomes stout, extensively long-creeping; culms 
20-60 cm. long, acutely angled, the angles scabrous in upper 
part; leaf-blades 3-5 mm. wide, rather firm, the basal sheaths 
(at least the lower ones) bladeless, brownish stramineous, sub- 
rigid, splitting somewhat into fibers; spikes 3 to 7, erect, the 
terminal staminate, the others pistillate, cylindric, contiguous 
to approximate, sessile, 2-6 cm. long, densely many-flowered, 
the bracts leaf-like; pistillate scales oblong, dark brown or 
dark purplish brown; perigynia slightly longer than the scales, 
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2.5-3 mm. long, nerveless, often with yellow resinous spots, 
smooth, abruptly contracted into a short minutely 2-toothed 
beak; stigmas 2——May-June. Wet places along streams in 
low mountains; Hokkaido (sw. distr.), Honshu, Kyushu (an. 
distr.) ; rather common. Korea and n. China. 

46. Carex eleusinoides Turcz. Hime-aze-sucr.  Re- 
sembles somewhat Carex thunbergi; culms 10-30 cm. long; 

leaves flaccid, the blades about 2 mm. wide, the basal sheaths 
in part purplish brown; spikes 3-5, contiguous, short-cylindric 
to oblong, the terminal gynecandrous or staminate, the lateral 
pistillate, 1-1.5 cm. long, the lower 1 or 2 bracts leaf-like, 
usually longer than the culm; pistillate scales oblong, obtuse, 
dark purple; perigynia longer than the scales, 2.5 mm. long, 
oval, pale green, minutely punctate, weakly nerved, short- 
beaked, with an entire tip; stigmas 2——Alpine regions; Hok- 
kaido; rare—n. Kuriles, n. Korea, and e. Siberia. 

47. Carex bigelowii Torrey. C. concolor sensu auct., 
non R. Br.; C. hyperborea Drejer; C. vulgaris var. hyperborea 
(Drejer) Boott; C. rigida sensu auct. plur., non Gooden. 
Oxacuro-suce. Rhizomes ascending; culms 10-30 cm. long, 
acutely angled, smooth; leaves rigid, the blades 3-4 mm. 
wide, flat, somewhat firm, the basal sheaths sometimes blade- 
less, firm, castaneous, shining; spikes 4 or 5, fastigiate, the 
terminal staminate, 10-15 mm. long, the lateral pistillate, ob- 
long, 1-2 cm. long, the upper ones sessile, the lowest one 

short-peduncled, the lowest bract short, leaflike; pistillate scales 
elliptic, dark brown, rounded at the apex, narrowly to 
scarcely white-hyaline on margins; perigynia as large as or 
slightly larger than the scales, obovate, 2.5 mm. long, green, 
becoming brownish at maturity, turgid, densely puncticulate, 

nerveless, abruptly very short-beaked, with an entire tip; 
stigmas 2——Alpine slopes; Hokkaido (Mount Daisetsu); 
rare: n. Korea, Kamchatka, Siberia, n. Europe, and N. 

America. 

48. Carex forficula Fr. & Sav. var. forficula. Tanr 
GAWA-SUGE. Densely tufted in large clumps; culms 30-50 
cm. long, scabrous above on the angles; leaf-blades 2-4 mm. 
wide, rather stiff, the basal sheaths bladeless, dark brown, 
splitting ventrally into reticulate fibers; spikes 3 to 6, erect, 
contiguous except the lower, the terminal staminate, linear, 

the lateral pistillate, erect, cylindric, 2-5 cm. long, sessile ex- 
cept the often short-peduncled lowest one, the lowest bract 
leaflike, longer than the inflorescence; pistillate scales dark 
purplish brown, with a green midrib, 3-nerved, short-mucro- 
nate; perigynia slightly longer than the scales, 3.5-4 mm. 
long, moderately appressed, nerveless, abruptly rather long- 
beaked, coarsely scabrous on the margins, the apex 2-toothed; 
stigmas 2.—May-June. Along mountain streams; sw. Hok- 
kaido, Honshu, Shikoku, Kyushu. Korea and n. China. 

Var. scabrida Kuekenth. C. diamantina Lév. & Van’t— 
O-ranicawa-suce. Spikelets slightly larger; perigynia scat- 
tered-spinose——K yushu (Tsushima). Korea. 

49. Carex maximowiczii Mig. var. maximowiczii. C. 
pruinosa var. picta Franch.; C. pruinosa subsp. maximowiczi 
(Mig.) Kuekenth——Go-so. Tufted, with ascending short 
rhizomes; culms 40-70 cm. long, acutely angled, the angles 
scabrous in upper part; leaves 4-6 mm. wide, rather soft, flat, 
the basal sheaths bladeless, soft, cinnamon-colored, scarcely 
splitting ventrally; spikes 2 to 4, approximate, the terminal 
staminate, linear, ferrugineous, the lateral pistillate, short- 
cylindric, 2-3.5 cm. long, 10-14 mm. wide, the lowest bract 
leaflike, longer than the inflorescence; pistillate scales ovate, 
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obtuse, ferrugineous, hyaline on the margins, with a green 
midrib, mucronate; perigynia longer than the scales, oval- 
elliptic, 3.5-4.5 mm, long, inflated, biconvex, grayish green 
to grayish brown, densely papillose, abruptly very short- 
beaked, entire at tip; stigmas 2——Wet places; Hokkaido, 
Honshu, Kyushu; quite common.——Ryukyus, China, Korea, 

and s. Kuriles. 
Var. levisaccus Ohwi. C. pruinosa var. levisaccus (Ohwi) 

Makino & Nemoto—HosHL-NasHI-c6-so. Perigynia vivid 
green, smooth, not papillose ——Rarely occurs with the typical 

phase. 

50. Carex subcernua Ohwi. TsuKUsHI-NARUKO. 
Culms 40-60 cm. long, tufted, acutely angled, scabrous above 
on the angles; leaf-blades 3-4 mm. wide, firm, the basal 

sheaths (at least the lower ones) bladeless, dark brown, more 
or less fibrous; spikes 4 or 5, contiguous, the terminal 
gynecandrous, about 3 cm. long, the lateral pistillate, with 
few staminate flowers at the base, 2.5-4 cm. long, the lower 
ones distant and peduncled, pendulous, the lower bracts 1 or 

2, leaflike, elongate; pistillate scales oblong, ferrugineous, acute 

or subacute, mucronate; perigynia slightly longer and broader 
than the scales, 3-3.5 mm. long, brownish green, broadly 
elliptic, densely papillose, prominently 4- or 5-nerved, com- 
pressed-biconvex, abruptly very short-beaked, entire at the tip; 
stigmas 2———May-June. Wet places; Kyushu; rare. 

51. Carex dimorpholepis Steud. C. cernua Boott, non 
J. F. Gmel.; C. rubescens Boecklr-——Aze-Naruko. Plant 
densely tufted; culms 40-80 cm. long, acutely angled, scabrous 
on the angles above; leaves with flat blades 4-10 mm. wide, 

the basal sheaths bladeless, dark cinnamon-browa, slightly to 
scarcely splitting into fibers ventrally; spikes 4 to 6, approxi- 
mate, pendulous, cylindric, 3-6 cm. long, peduncled, all or the 
upper ones gynecandrous, the others pistillate, the lower 2 or 
3 bracts leaflike, much longer than the culms; pistillate scales 

narrowly obovate, with short ferrugineous striations, emargi- 
nate, the midrib 3-nerved, prolonged into an erect awn; 
perigynia longer than the scales, broadly ovate, 2.5-3 mm. 
long, compressed, nerveless, densely papillose, brownish when 
dry, abruptly very short-beaked, with a ferrugineous entire tip; 
stigmas 2. May-June. Wet fields in lowlands; Honshu, 
Shikoku, Kyushu; common.—Korea, China, Ryukyus, and 

Indochina. 
52. Carex phacota Spreng. C. gracilipes Miq., pro 

parte; C. faurier Franch.; C. cincta Franch.; C. cincta var. 

subphacota Kuekenth.; C. subphacota (Kuekenth.) Nakai; C. 
shichiseitensis Hayata——Hrme-co-so, Ao-co-so. Tufted 
plant; culms 20-60 cm. long, acutely angled, scabrous on the 
angles; leaf-blades 2-6 mm. wide, cinereous to glaucous-green, 
rather firm, the basal sheaths nearly bladeless, brown to yel- 
lowish, sparingly fibrous; spikes 3 to 5, the terminal usually 
staminate, the lateral pistillate, very often with a short 
staminate portion at apex, cylindric, 2-6 cm. long, erect, 

declinate or sometimes pendulous, approximate to contiguous, 
usually long-peduncled, the lower bracts leaf-like, much longer 
than the culm; pistillate scales narrowly obovate, ferrugineous, 
truncate to emarginate, 3-nerved, the green midrib prolonged 
into a long slightly recurved awn; perigynia nearly twice as 
long as the body of the scales, elliptic, 2.5-3.5 mm. long, com- 
pressed-biconvex, almost nerveless, densely papillose, cinereous- 
green to cinnamon-colored, or becoming dark brown when 
dried, abruptly beaked, very short-emarginate at the tip; 
stigmas 2——May. Wet places in lowlands; Hokkaido, Hon- 
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shu, Shikoku, Kyushu; common.—Korea, Ryukyus, For- 
mosa, China, India, and Malaysia. 

58. Carex otaruensis Franch. C. cardioglochis Lév. & 
Van'’t.; C. mitoensis Ohwi; C. prescottiana var. otaruensis 
(Franch.) Kuekenth——Orarv-suce, Hime-TEKIR1-suGE, Mito- 
sucE. Tufted plant; culms 30-60 cm. long, acutely angled, 
scabrous above on the angles, firm; leaf-blades 3-5 mm. wide, 

rather flat, the basal sheaths bladeless, brownish to reddish, 

conspicuously fibrous-reticulate ventrally; spikes 4 or 5, ap- 
proximate or slightly distant, the terminal staminate, elongate- 
linear, 3-6 cm. long, the lateral pistillate, cylindric, 3-5 cm. 
long, the lower ones nodding to pendulous on long peduncles, 
the lower bracts leaflike; pistillate scales pale, often slightly 
brownish, narrowly oblong, acute; perigynia slightly longer 
than the scales, 2.5-3 mm. long, obovate, biconvex, nerveless, 
vivid green, glabrous, rather abruptly short-beaked with a 
hyaline emarginate tip; stigmas 2—May-June. Bordering 
streams and in mountain ravines; Hokkaido (sw. distr.), Hon- 
shu, Shikoku, Kyushu; occasional. 

54, Carex aequialta Kuekenth. C. prescottiana var. 
fuscocinnamomea Kuekenth—Topa-suce, Awa-suce. Rhi- 
zomes relatively thick; culms few, tufted, 30-60 cm. long, 

acutely angled, nearly smooth; leafblades 3-5 mm. wide, 
nearly smooth, glaucous beneath, the basal sheaths bladeless, 
dark brown, fibrous; spikes 3 or 4, contiguous, erect, fastigiate, 
the terminal staminate, linear, ferrugineous, usually shorter 
than the succeeding ones, the lateral spikes pistillate, often 
with a short staminate portion at the apex, cylindric, 3-5 cm. 
long, the lowest one peduncled, the lowest bract leaflike, much 
longer than the inflorescence; pistillate scales pale ferrugineous, 
narrowly oblong, membranous, rounded or mucronate; peri- 
gyna nearly as long as and much broader than the scales, 
2.5-3 mm. long, much inflated, ovate-orbicular, brownish, 
membranous, faintly nerved, abruptly very short-beaked, en- 
tire at the tip; style flexuous, stigmas 2——Apr.—May. Wet 
river banks; Honshu (Kanto Distr. and Owari Prov.), Kyushu 
(n. distr.) ; rare——China. 

55. Carex flabellata Lév. & Van’t. C. prescottiana sensu 
auct. Japon., non Boott; C. prescottiana var. flabellata (Lév. & 
Van’t.) Ohwi——YaMaA-TEKIRL-SUGE. Rhizomes _ tufted; 
culms 40-60 cm. long, slender, glabrous, acutely angled; leaf 
blades 4-8 mm. wide, cinereous-green, nearly smooth, the 
basal sheaths bladeless, castaneous, fibrous; spikes 3 to 5, nod- 

ding or somewhat pendulous, approximate, the terminal 

staminate, linear, the lateral pistillate, cylindric, 2-5 cm. long, 
the lower slightly nodding on rather long, nearly smooth 
peduncles, the lowest bract leaflike; pistillate scales oblong, 
truncate, pale or somewhat yellowish, the 3-nerved midrib 
prolonged into a short awn; perigynia longer than the scales, 
elliptic, 2.5-3 mm. long, somewhat turgid, biconvex, light 

green or yellowish, few-nerved, abruptly very short-beaked, 
with an emarginate tip. May-June. Wet slopes; Yezo, 

Honshu; rather rare. 

56. Carex kiotensis Fr. & Sav. C. fuscescens Boecklr.; C. 
jizogatakensis Lév. & Van’t.; C. prescottiana var. kiotensis (Fr. 
& Sav.) Kuekenth. & var. fuscescens (Boecklr.) Kuekenth. 
Texirtsuce. Closely resembles the preceding but the culms 
scabrous on the angles, at least in the upper part, and the 

leaves distinctly scabrous, the basal sheaths dark brown; spikes 
5 to 7, 3-10 cm. long, on scabrous peduncles; pistillate scales 
obovate, pale, truncate or rounded, the 3-nerved midrib end- 

ing in a small mucro; perigynia nearly twice as long as the 
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scales, 2-2.5 mm. long, not turgid, nearly nerveless——May- 
June. Wet slopes; Hokkaido, Honshu, Shikoku, Kyushu; 

rather common. 
57. Carex middendorffii F. Schmidt. C. Jevicaulis 

Franch.; C. grandilimosa Akiyama——Tomartsuce, Kuro- 
suGE, HoroMUL-SUGE. Rhizomes ascending, stout, firm, 
branched, tufted; culms stout, rigid, 30-70 cm. long, acutely 

3-angled; leaf-blades firm, conduplicate or flat, 2-4 mm. wide, 

grayish green, the basal sheaths rigid, bladeless, stramineous, 
rarely partly reddish, fibrous; spikes 3-5, the upper 2 or 3 
staminate, clavate or lanceolate, the lower 1 or 2 pistillate or 

with a short staminate part at tip, oblong to ellipsoidal, 1.5-3 
cm. long, only the lowest one long-peduncled and nodding, the 
lowest bract short, leaf-like; pistillate scales narrowly ovate, 
dark purplish brown, rather obtuse; perigynia broadly elliptic, 
35-45 mm. long, grayish green, planoconvex, thick-mem- 
branous, densely punctate, prominently few-nerved, abruptly 
very short-beaked, with a firm, entire tip; stigmas 2. June- 
July. Sphagnum bogs; Hokkaido, Honshu (n. and centr. 
distr.); common.——Kuriles, Sakhalin, Kamchatka, and Us- 

suri. 
Var. kirigaminensis (Ohwi) Ohwi. C. Jeiogona Franch.; 

C. caulorrhiza Lév. & Van’t.; C. semiplena Kuekenth.; C. 
caulorrhiza var. kirigaminensis Ohwi——Ontaze-suce, Kira- 
AZE-SUGE, KIRIGAMINE-SUGE. Differs from the typical phase 
in the erect cylindric spikes 2-4 cm. long, the upper ones ses- 
sile, the lowest one short-peduncled——Occasionally found 

with the typical phase. 
58. Carex schmidtii Meinsh. C. aperia Boott, pro 

parte; C. subvaginata Meinsh.; C. vladimiroviensis Lév: 

“ScCHMIDT”-SUGE, SHUMITTO-SUGE, KOral-AzE-sUGE. Rhizomes 

densely tufted; culms 50-70 cm. long, acutely 3-angled, promi- 
nently scabrous on the angles above; leaf-blades 2-4 mm. wide, 
the basal sheaths bladeless, lustrous, dark brown, fibrous; spikes 

3 or 4, approximate, the upper 1 or 2 staminate, linear, the 
lower 1 or 2 pistillate, cylindric, sessile, 1-3 cm. long, the 
lowest bract leaflike, not longer than the inflorescence; pistil- 
late scales broadly lanceolate, dark castaneous, rather obtuse; 
perigynia broader than and nearly as long as the scales, 2.5 
mm. long, turgid, biconvex, nerveless, minutely punctate, 

brownish, abruptly and very shortly beaked, with an entire 
tip; stigmas 2——Sphagnum bogs; Hokkaido; rare——e. Si- 
beria, n. Korea, Sakhalin, Kamchatka, and Kuriles. 

59. Carex caespitosa L. var. caespitosa. C. usta 
Franch., non Bailey; C. rubra Lév. & Van’t.; C. caespitosa var. 
rubra (Lévy. & Van’t.) Lév.—kKasu-sucz, Kuro-o-suce. 
Plant densely tufted in large clumps; culms rather slender, 
40-70 cm. long, scabrous, acutely angled; leaf-blades rather 
firm, scabrous, 2-3 mm. wide, the basal sheaths bladeless, dark 
reddish, prominently reticulate-fibrous; spikes 2-4, approxi- 
mate toward the top of the culm, the terminal staminate, 

linear, the lateral pistillate, sessile, short-cylindric, 1.5-3 cm. 

long, about 4 mm. thick, erect, the bracts short, the lowest 

setaceous or scalelike; pistillate scales oblong, rather obtuse, 
dark purplish brown; perigynia longer than the scales, elliptic, 
2-25 mm. long, minutely punctate, nerveless, abruptly very 
short-beaked, the tip entire; stigmas 2. June-July. Wet 
places, especially in sphagnum bogs; Hokkaido.—Cooler re- 

gions of Eurasia. 
Var. minuta (Franch.) Kuekenth. C. minuta Franch. 

KURO-ME-SUGE. Basal sheaths dark reddish; pistillate spikes 
shorter, 7-15 mm. long, oblong; perigynia smaller—Wet 
places, especially in sphagnum bogs; Hokkaido.— Sakhalin. 

CYPERACEAE 

60. Carex angustisquama Franch. YAMA-TANUKLRAN. 
Culms tufted, 30-50 cm. long, scabrous above; leaf-blades 3-5 

mm. wide, the basal sheaths bladeless, brownish crimson; 

spikes 4-6, approximate, the terminal staminate or androgy- 
nous, the lateral pistillate or with a few staminate flowers at 
the apex, oblong or ovoid, 1.5-2.5 cm. long, densely many- 
flowered, erect or the lower nodding on a rather long 
peduncle, the lower bracts leaflike; pistillate scales narrowly 
ovate, dark purplish brown, acute; perigynia longer and 
broader than the scales, 4-5 mm. long, oval, much appressed, 
thin-membranous, glabrous, with 2 spinulose-scabrous, slender 
marginal nerves, otherwise nerveless, abruptly and very short- 
beaked, the tip minutely 2-toothed; achenes very small; stigmas 
2—June-Aug. Subalpine regions, especially in wet gravelly 
places in volcanoes; Honshu (n. distr.). 

61. Carex doenitzii Boecklr. var. doenitzii. C. plocamo- 
styla Maxim.; C. dicuspis Franch.; C. dicraea C. B. Clarke; 

C. nagatadakensis Masam. Ko-TANUKLRAN. Rhizomes 
densely tufted, short, firm, ascending, with stout, yellow, 

tomentose roots; culms 30-60 cm. long; leaf-blades 3-5 mm. 
wide, stiffish, glaucous beneath, the basal sheaths bladeless, 

lustrous, dark red or brown, firm, reticulate-fibrous; spikes 2 
or 3, the upper 1 or 2 staminate, linear-clavate, the others 
pistillate or sometimes with a short staminate portion at the 
apex, oblong to narrowly obovate, densely flowered, 1.5-3 cm. 
long, nodding, the lower ones long-peduncled, the bracts 1 
or 2, leaflike, not sheathing at base; pistillate scales lanceolate, 

acute, dark sanguineous, the green, 3-nerved midrib prolonged 
into an erect awn; perigynia shorter than the scales, 4 to 
6(-9) mm. long, erect, narrowly ovate, biconvex, brown- 
striate, sparsely spinulose, gradually long-beaked, scabrous, 
deeply bifid or bifurcate at apex, the lobes short, bristlelike; 
stigmas 2, very long, persistent——June—July. Rocks in 
mountains; Honshu (n. to centr. distr. and s. Kinki), Kyushu 
(Yakushima). Very polymorphic. 

Var. okuboi (Franch.) Kuekenth. C. okuboi Franch. 
SHIMA-TANUKERAN. Spikelets 4-7, contiguous, thick, 1.5—2 
cm. long, sessile——Dry sandy mountain slopes; Honshu 

(Idzu Isls.). 
62. Carex scitaeformis Kuekenth. O-TANUKERAN. 

Plant rather large, tufted; culms stout, 40-70 cm. long, soft; 

leaf-blades broadly linear, flat, rather soft, the basal sheaths 
reddish to cinnamon-colored, sparingly reticulate-fibrous, 
bladeless or nearly so; spikes 4 to 7, the upper 2 or 3 staminate, 
the others pistillate or rarely androgynous, short-cylindric to 
oblong, pendulous or nodding on capillary peduncles, the 
lower 1 or 2 bracts leaflike, not sheathing at base; pistillate 
scales broadly lanceolate, dark purplish sanguineous, acute and 
awned; perigynia ovate or broadly elliptic, appressed, about 
5 mm. long, thin-membranous, rather flat, sparsely setulose on 
the margins, short-stipitate, gradually narrowed into a beak 
with a minutely 2-toothed apex; achenes never maturing; 
stigmas 2.—Rocky places in mountains; Honshu (Japan Sea 
side in n. and centr. distr.); rare. This is probably a natural 
hybrid of C. aphyllopus X C. podogyna. 

63. Carex podogyna Fr. & Sav. C. trichopoda Franch.; 
C. doenitzii var. trichopoda (Franch.) Kuekenth——Tanux1- 
RAN. Culms stout, tufted, 30-100 cm. long; leaf-blades 5-10 

mm. wide, soft, partially cinnamon-colored, the ligules thin, 
the basal-sheaths bladeless, reddish to cinnamon-colored; 
spikes 3-6, somewhat distant, the upper 1-3 staminate, lan- 
ceolate, the others pistillate, pendulous on long capillary pe- 
duncles, ovoid to nearly globose, densely many-flowered, 2-4 
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cm. long, the lower bracts leaflike, not sheathing; pistillate 
scales lanceolate, dark purplish brown, obtuse and_short- 
awned; perigynia longer than the scales, linear-lanceolate, 12- 
15 mm. long, compressed, light green, often dark brown vari- 
egated, thin-membranous, nerveless, long-stipitate, hairy on the 
margins and sometimes sparsely so on the faces, gradually 
long beaked, with a 2-toothed apex; stigmas 2—June-July. 
Wet cliffs and rocky banks of ravines; Hokkaido (sw. distr.), 
Honshu (n. and centr. distr. especially on the Japan Sea side). 

64. Carex lehmannii Drejer. C. hidewoi Ohwi——Sen- 
yo-sucet. Plant loosely tufted, short rhizomatous; culms 
20-30 cm. long, glabrous; leaf-blades 3-4 mm. wide, deep 
green, thin, flat, rather soft, the basal sheaths bladeless, soft, 
dark reddish, somewhat fibrous-reticulate ventrally; spikes 3 
or 4, contiguous, the terminal gynecandrous, the others pistil- 
late, densely flowered, erect, elliptic to oblong, 6-8 mm. long, 
short-peduncled (the lowest one rather long-peduncled), the 
lowest bract leaflike, much longer than the inflorescence, not 
sheathing; pistillate scales small, broadly ovate, dark purplish 
brown; perigynia twice as long as the scales, ellipsoidal, about 
2 mm. long, spreading, inflated, inconspicuously 3-angled, 
orange-yellow, firm-membranous, faintly nerved, abruptly 
short-beaked, with an entire, dark brown tip; stigmas 3, short. 
—July-Aug. Alpine forests; Honshu (Senjo-dake in Kai 
Prov.); very rare——India, w. China, s. Siberia, and n. 
Korea. 

65. Carex peiktusanii Komar. C. hancockiana var. 
peiktusanii (Komar.) Kuekenth——MansHU-KURO-KAWA-SUGE. 
Culms tufted, 40-60 cm. long, rather slender, scabrous above 
on the angles, few-leaved at purplish base; leaf-blades 2-4 mm. 
wide, slightly paler beneath, soft, scabrous on margin, the 
basal sheaths with blades, dark purplish, slightly lustrous, 
sparingly reticulate-fbrous; spikes 3 or 4, nodding, the ter- 
minal gynecandrous, clavate, the lateral pistillate, oblong to 
oblong-cylindric, 10-25 mm. long, on long setaceous peduncles, 
the lowest bract foliaceous, as long as or longer than the in- 
florescence; pistillate scales ovate, ascending, pale yellowish 

brown, membranous, acute and short-awned; perigynia nearly 
equaling the scales, ovoid, 3-3.5 mm. long, ascending, inflated- 
trigonous, pale green, membranous, slenderly nerved, short- 
beaked, the tip ferrugineous, acutely bidentate; achenes loosely 
invested by the perigynium; stigmas 3, short, slender-——July- 
Aug. Calcareous rocks in mountains; Honshu (Mount Toyo- 
kuchi in Shinano Proy.); very rare——Korea and Manchuria. 

66. Carex augustinowiczii Meinsh. C. bidentula 
Franch.; C. soyaeensis Kuekenth.; C. infirma C. B. Clarke; C. 
flaccidior (F. Schmidt) Miyabe & Kudo; C. eleusinoides var. 
flaccidior F. Schmidt——Hiracisut-suce, Ezo-aze-sucr. Rhi- 
zomes densely tufted, short-creeping; culms 30-50 cm. long, 
soft, scabrous above; leaf-blades soft, flat, 2-4 mm. wide, the 
lower basal sheaths bladeless, very short, lustrous, castaneous, 

the upper sheaths stramineous, soft, elongate, bladed; spikes 
4-6, sessile, approximate, the terminal staminate or rarely with 

a few pistillate flowers at the apex, the others pistillate or 
sometimes with a few staminate flowers at base, oblong to 
short cylindric, 1-3 cm. long, erect, the lowest bract leaflike, 
not sheathing; pistillate scales narrowly ovate, dark purplish 
brown or dark sanguineous, rather small; perigynia longer 
than the scales, ovate to ovate-lanceolate, 2.5-3(-4) mm. long, 
somewhat turgid, obtusely 3-angled, pale green, thin-mem- 
branous, faintly several-nerved, with an abrupt, short recurved 
beak, with an entire tip; stigmas 3. June-July. Moist 

mossy rocks along torrents and in ravines in subalpine re- 
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gions; Hokkaido, Honshu (centr. and n. distr.) ——Sakhalin. 
Polymorphic. 

Var. sharensis (Franch.) Ohwi. C. sharensis Franch. 
SHartsucE. — Perigynia 4 mm. long, slightly narrower than 
in the typical phase, with a longer beak. June-July. Hok- 

kaido. 
67. Carex curvicollis Fr. & Sav. C. viridula Fr. & Sav., 

non Michx——Naruko-suce. Plant densely tufted, short- 
rhizomatous; culms 20-40 cm. long, glabrous, slender, nod- 

ding above; leaf-blades soft, thin, flat, 2.5-3.5 mm. wide, the 
basal sheaths pale or the lower ones small, scalelike and dark 
brown; spikes 3-5, the terminal staminate, linear, the lateral 
pistillate, short-cylindric, 15-40 mm. long, sessile, or the 
lowest one peduncled, nodding, the lowest bract not over- 
topping the culm, not sheathing; pistillate scales small, ovate, 
dark brown or dark purplish brown; perigynia 2 or 3 times as 
long as the scales, lanceolate, 4-5 mm. long, obsoletely angled, 
light or pale green, thinly membranous, faintly nerved, 
gradually long slightly recurved-beaked, with an entire mem- 
branous tip; achenes small, obovate-orbicular; style rather long, 
the stigmas short, 3-fid———Along streams in low mountains; 
Hokkaido (sw. distr.), Honshu, Shikoku, Kyushu; common. 

68. Carex mertensii Presc. var. urostachys (Franch.) 
Kuekenth. C. wrostachys Franch.; C. mertensii sensu auct. 

Japon., non Presc. KKINCHAKU-SUGE, IWAKI-SUGE. Culms 

tufted, 30-60 cm. long, nodding above; leaf-blades 4-8 mm. 
wide, soft, flat, the ligule ferrugineous, the basal leaf-sheaths 
bladeless, soft, cinnamon-colored; spikes 5-8, contiguous, nod- 

ding, densely many-flowered, short-cylindric or oblong, 2-3 
cm. long, peduncled, all pistillate but with a few staminate 
flowers at base, the lower 1 or 2 bracts leaflike, longer than 

the inflorescence; pistillate scales narrowly ovate, dark purple, 
gradually narrowed to the short-awned tip; perigynia longer 
than the scales, appressed, 4 mm. long, ovate-elliptic, very 
much compressed, glabrous, thin-membranous, nearly white, 
slenderly 2-nerved on the dorsal side, abruptly very short 
beaked, with a dark-colored entire tip; achenes very small; 
stigmas 3, short—July. Sandy and gravelly slopes in sub- 
alpine regions, especially on volcanoes; Hokkaido, Honshu (n. 
and centr. distr. mainly on the Japan Sea side) ——-s. Kuriles. 
The typical phase occurs in N. America. 

69. Carex atrata L. var. japonalpina T. Koyama. C. 
japonalpina (T. Koyama) T. Koyama——Kurozo-suce. 
Culms 20-50 cm. long, in small loose tufts, slightly nodding 
above; leaf-blades 3-5 mm. wide, the basal sheaths dark 
purplish red; spikes 3 to 5, contiguous, the terminal gynecan- 
drous, the others pistillate, approximate, oblong to narrowly 
so, 10-25 mm. long, nodding, peduncled, the lowest bract long- 

bristleform, as long as the inflorescence; pistillate scales ovate, 
dark brown, acute; perigynia nearly as long as and slightly 
broader than the scales, elliptic, 3-3.5 mm. long, membranous, 
tawny-flecked, nerveless, abruptly short-beaked, slightly emar- 
ginate; achenes loosely inclosed, small; stigmas 3, short—— 
July-Aug. Alpine slopes; Honshu (centr. mountains); very 
rare-———n. Korea. A variable widespread species, Siberia to 

Europe and N. America. 
70. Carex gmelinii Hook. & Arn. Nemuro-suce. Rhi- 

zomes tufted; culms 30-70 cm. long, slender, often nodding 
above; leaf-blades 3-5 mm. wide, the basal sheaths dark 

sanguineous; spikes 3-5, contiguous, oblong to narrowly so, 
1.5-3 cm. long, the terminal gynecandrous, the others pistil- 
late, sessile, or the lower ones peduncled, the bracts nearly 
leaflike, not sheathing; pistillate scales ovate-elliptic, dark 
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brown, the yellowish midnerve excurrent into a short erect 
awn; perigynia somewhat coriaceous, longer than the scales, 
elliptic, 4-5 mm. long, turgid, planoconvex, strongly nerved, 
stramineous to light cinnamon-brown, abruptly very short- 
beaked, with a nearly entire dark colored tip; stigmas 3. 
June-July. Sandy places along seacoasts; Hokkaido, Honshu 
(Mutsu Prov.).—Sakhalin, Kuriles, Ussuri, Kamchatka, and 
n. Korea. 

71. Carex flavocuspis Fr. & Sav. C. gansuensis Franch.; 
C. macrochaeta subsp. flavocuspis (Fr. & Sav.) Kuekenth., 
incl. var. denticulata Kuekenth. and var. platycarpa Kuekenth.,; 
C. tolmiei var. denticulata (Kuekenth.) Ohwi—Mryama- 
KURO-SUGE, CHA-IRO-TANUKL-RAN. Rhizomes short-creeping; 
culms few, 10-50 cm. long, rather stout, glabrous; leafblades 
relatively stiff, glabrous, 3-5 mm. wide, the basal sheaths 
partly dark brown, the lower ones short and nearly bladeless; 
spikes 3-5, approximate, the terminal staminate, the others 
pistillate, oblong to short-cylindric, 1.5-3 cm. long, the lower 
ones peduncled, sometimes nodding, the lowest bract leaflike; 
pistillate scales narrowly ovate, dark brown, awned or pointed; 
perigynium 4-5 mm. long, compressed, elliptic, faintly nerved, 
smooth, somewhat membranous, abruptly very short-beaked, 

the apex entire or minutely 2-toothed—July—Aug. Dry al- 
pine slopes; Hokkaido, Honshu (n. and centr. distr.); rather 
abundant——Kuriles, Sakhalin, and Kamchatka (var. para- 
mushirensis Ohwi). 

72. Carex scita Maxim. Culms loosely tufted, 20-70 cm. 
long; leaf-blades 3-5 mm. wide, the basal sheaths bladeless, 
reddish purple, slightly reticulate-fibrous; spikes 3-6, the ter- 
minal staminate, linear-oblong, the lateral pistillate, short- 

cylindric, 1-3 cm. long, peduncled, usually nodding or 
pendulous, the lower bracts leaflike; pistillate scales broadly 
lanceolate, dark purplish brown, awned; perigynia slightly 
longer than the scales, about 4 mm. long, membranous, brown- 
flecked, compressed-trigonous, several-nerved, setulose-scabrous 
on the margins and nerves; achenes loosely inclosed; stigmas 
3.—Kuriles, Sakhalin, Kamchatka and the Okhotsk Sea re- 
gion. A rather polymorphic species, with the following 
variants in our area: 

Key to Varieties 

1A. Leaves smooth, not papillose beneath; pistillate scales nearly as 
long as the perigynia, gradually narrowed toward the apex. 

2A. Culms glabrous; plants of Honshu. 
3A. Perigynia transversely wrinkled in upper part. .. Var. scita 
3B. Perigynia not wrinkled. ............ Var. brevisquama 

2B. Culms scabrous; plants of Hokkaido. 
4A. Lower spikes distinctly peduncled. ...... Var ritshirensis 
4B Spikes shot-peduncled or sessile. ...... Var. scabrinervia 

1B. Leaves papillose beneath; pistillate scales half as long as the 

perigynia, abruptly contracted toward the apex. 
Var. parvisquama 

Var. scita. MiyaMas-ASHIBOSO-sUGE. Perigynia oblong- 
lanceolate to oblong, the upper part transversely wrinkled, 
the beak erect, somewhat immersed in the upper part of the 
perigynium.—Alpine slopes; Honshu (s. part of centr. 
distr.) ; rather rare. 

Var. brevisquama (Koidz.) Ohwi. C. tenuiseta Franch.; 
C. tenuiseta var. brevisquama Koidz.—Asuisoso-sucE, SHIRO- 
uma-sucE. _ Pistillate scales narrower than in var. scita; peri- 
gynia lanceolate, not wrinkled, the beak gradually narrowed, 
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not immersed July-Aug. Alpine slopes; Honshu (Japan 
Sea side of centr. and n. distr.). 

Var. riishirensis (Franch.) Kuekenth. C. ciliolata Franch.; 
C. riushirensis Franch—RIsHIR1-sucE. Culms slender, 

slightly scabrous above; lower spikes distinctly peduncled; 
perigynia oblong to ovate, not transversely wrinkled, abruptly 
short-beaked——June-Aug. Alpine regions; Hokkaido; rather 
common. Sakhalin, Kuriles, and Kamchatka. 

Var. scabrinervia (Franch.) Kuekenth. C. scabrinervia 
Franch.; C. xanthoathera Franch.; C. urolepts Franch.; C. scita 

sensu auct. Japon., pro parte——SHIKOTAN-sucE. Plant some- 

what stouter; spikes short-peduncled or sessile, the upper 1 or 
2 staminate; perigynia elliptic to broadly so, strongly com- 
pressed——Rocks near seashore; Hokkaido (Rebun Isl. and 
Nemuro).—Sakhalin and Kuriles. 

Var. parvisquama T. Koyama. DatsrN-ASHIBOSO-SUGE. 
Leaf-blades somewhat stiff, densely papillose and whitish be- 
neath, long-acuminate; spikes approximate to contiguous; 
pistillate scales half as long as the elliptic perigynia. Hon- 
shu (Mount Daisen in Hoki Prov.). 

73. Carex meyeriana Kunth. C. funicularis Franch.; 

C. crassinervia Franch—NuMa-KUROBO-SUGE, SHIRAKAWA- 

sucE. Plant very densely tufted; culms 30-50 cm. long, firm, 
slender, scabrous; leaf-blades 1-1.5 mm. wide, firm, glaucous- 
green, conduplicate, the basal sheaths rigid, bladeless, chestnut- 
brown, lustrous, fibrous-reticulate; spikes 2 or 3, on the apical 
part of the culm, the terminal staminate, linear, 2-3 cm. long, 
the others pistillate, nearly globose, approximate, 5-10 mm. 

long, sessile, the bracts usually scalelike, short, not sheathing; 
pistillate scales ovate-oblong, dark purplish brown, obtuse; 
perigynia slightly broader than the scales, ellipsoidal, 3-3.5 
mm. long, compressed-trigonous, cinereous-glaucous, densely 
papillose, several-nerved, abruptly short-beaked, the apex dark 
brown; stigmas 3, relatively thick——May-July. Wet boggy 
places and high moors; Honshu (n. and centr. distr.), Kyushu. 
—kKorea and e. Siberia. 

74. Carex buxbaumii Wahlenb. C. polygama Schk., 
non J. F. Gmel.; C. tarumensis Franch. ‘T ARUMAI-SUGE. 
Rhizomes long-creeping; culms few, 30-40 cm. long, acutely 
angled, scabrous above; leaf-blades grayish green, glaucescent, 
2-3 mm. wide, the basal sheaths bladeless, reddish purple, 

fibrous; spikes 3 or 4, nearly approximate, the terminal 
gynecandrous or staminate or with a few pistillate flowers in 
the middle, the others pistillate, sessile, erect, oblong or short- 
cylindric, 1-2.5 cm. long, densely many-flowered, the bracts 
short; pistillate scales narrowly ovate-lanceolate, dark brown- 
ish purple, abruptly short-awned; perigynia longer than and 
slightly broader than the scales, elliptic, 3 mm. long, glaucous- 
green, densely and minutely papillose, somewhat compressed, 
several-nerved, abruptly very short-beaked, shallowly 2-toothed 
at apex; stigmas 3, rather thick——June-July. Boggy places; 
Hokkaido; rare. s. Kuriles, Europe, N. America, and Aus- 
tralia. 

75. Carex pyrenaica Wahlenb. Kun-suce, SEL-TAKA-KIN- 
SUGE. Rhizomes short; culms densely tufted, 10-40 cm. 
long, obtusely angled, glabrous; leaf-blades 1-1.5 mm. wide, 
glabrous, rather thick; spikes solitary, terminal, androgynous, 
broadly lanceolate at anthesis, oblong when mature, 1-2 cm. 

long, densely rather many-flowered; pistillate scales narrowly 
ovate, deciduous, dark brown, obtuse; perigynia longer than 
the scales, 4-5.5 mm. long including the rather prominent 
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stipe, spreading to reflexed when mature, broadly lanceolate, 
slightly compressed, nerveless, moderately long beaked; stigmas 
3, slender—July-Aug. Alpine slopes; Hokkaido, Honshu 
(n. and centr. distr.) ——Europe, Siberia, and N. America. 
76. Carex siroumensis Koidz. TaKaNe-NARUKO. 

Culms slender, densely tufted, nodding above, 20-30 cm. 
long; leaf-blades 1-2.5 mm. wide, folded, the basal sheaths 
dark brown, sparsely fibrous; spikes 3 or 4, densely flowered, 
contiguous except the rather long-peduncled lowest one, the 
terminal gynecandrous and obovate or staminate and linear, 
1-1.5 cm. long, the others pistillate, oblong-clavate, 1-2 cm. 
long, dark brown, subsessile, the lower bracts bristleform, 
sheathing at base; pistillate scales oblong-ovate, dark brown, 
acute; perigynia nearly twice as long as the scales, 5-6 mm. 
long, broadly lanceolate, membranous, compressed-trigonous, 
frequently brown-flecked, very faintly nerved, sparsely setulose- 
scabrous, with appressed to ascending short hairs, gradually 
tapering at both ends, short-beaked, with a hyaline, shallowly 
2-toothed tip; stigmas 3——July-Aug. Dry rocky places in 
alpine regions; Honshu (centr. distr.) ; rare ——n. Korea. 

77. Carex hakkodensis Franch. Iro-Kin-sucr. Rhi- 
zomes loosely tufted, with short ascending innovations; culms 
densely matted, 10-50 cm. long, slender, acutely angled, very 
scabrous; leaf-blades flat, rather thin and soft, 1.5-3 mm. wide, 

the basal sheaths membranous, not fibrous, pale; spike solitary, 
terminal, usually androgynous, rarely monoecious, usually ob- 
long to narrowly so, the staminate part very short; pistillate 
scales oblong, castaneous, emarginate, the green midrib ex- 
current as a mucro; perigynia 6-8 mm. long including the 
stipe, nearly twice as long as the scales, suberect, moderately 
compressed, tawny, faintly or obsoletely nerved, lustrous, the 
beak very shallowly 2-toothed, with a hyaline tip; stigmas 3. 
—July-Aug. Wet alpine slopes; Hokkaido, Honshu (n. 
and centr. distr.) ; rather rare ——Kuriles. 

78. Carex stenantha Fr. & Sav. var. stenantha. C. 
stenantha var. yatsugatakensis Akiyama——Iwa-suce. Plant 
loosely tufted, with short ascending innovations; culms 
slender, 15-40 cm. long, glabrous, 3-angled, nodding above; 
leaf-blades rather short, flat, 2-3 mm. wide, the basal sheaths 
partially dark red; spikes 3-5, distant, sparsely flowered, the 
lower ones often very long, on filiform peduncles, the terminal 
staminate, linear, 2-3 cm. long, the lateral pistillate, narrowly 
cylindric, long-peduncled, pendulous, dark reddish brown, 
2-3 cm. long, the bracts bristleform, long-sheathing at base; 

pistillate scales oblong, rounded at apex, dark brown; perigynia 
longer than the scales, 6-8 mm. long, erect, membranous, 
lustrous, compressed-trigonous, distinctly but slenderly nerved, 
stramineous and often fuscous in upper part, slightly pubescent 
especially along the margins, short-stipitate, gradually long- 
beaked, with an obliquely truncate, hyaline tip; stigmas 3. 
July-Aug. Rocky and gravelly places in alpine regions; Hon- 
shu (n. and centr. distr.) ; common. 

Var. daisetsuensis Akiyama. C. ktausipalii Meinsh.; C. 
stenantha sensu auct. Hokkaido, non Fr. & Sav. TAISETSU- 

IWA-SUGE. Differs in the broader, oblong-lanceolate pe- 
rigynia with a shorter beak——Alpine regions; Hokkaido. 
—Kuriles and Sakhalin (Mt. Ktausipal). 

79. Carex makinoensis Franch. Iwa-Kan-suce. _ Rhi- 
zomes densely tufted, the neck densely covered with dark 
brown comose fibrous remains of old leaf-sheaths; culms 30-50 

cm. long, slightly scabrous above; leaf-blades 2-3 mm. wide, 
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stiff; spikes 3-5, approximate except the lowest, the terminal 
staminate, narrowly linear, 4-10 cm. long, the lateral pistillate, 
cylindric or short-cylindric, 2-4 cm. long, erect, the bracts 
long-sheathing at base; staminate scales dark chestnut-brown, 
minutely ciliate; pistillate scales yellowish-golden, ovate, acute; 
perigynia longer than the scales, 4-6 mm. long, nearly erect, 
oblong-fusiform, compressed-trigonous, membranous, _ stra- 
mineous, sparsely hairy, nerves slender, the beak acutely 
2-toothed; stigmas 3——Apr—May. Mountains; Shikoku, 
Kyushu.— Ryukyus and Formosa. 

79a. Carex phaeodon T. Koyama. Hasut-Naca-KAN- 
SUGE. Perennial; rhizomes loosely tufted, long-creeping; 
leaves linear, plicate, 3-6 mm. wide, to 25 cm. long, rather 
rigid; basal sheaths short-bladed, light purple-brown to red- 
brown; culms 20-30 cm. long, smooth; spikelets 3-6, the 
terminal staminate, linear-clavate, brownish, 2-3 cm. long, the 
lateral pistillate or sometimes androgynous, oblong-cylindrical, 
10-25 mm. long, about 7 mm. wide, densely many-flowered, 
peduncled, with sheathing bracts; pistillate scales oblong- 
elliptic to oblong-ovate, pale with brownish margins; perigynia 
erect-spreading, oblanceolate or linear-oblong, 4.8-5.3 mm. 
long, trigonous, smooth, thinly membranous, nearly nerve- 
less except for lateral 2 keels, the beak long, with a bidentate 
mouth; achenes tightly inclosed; stigmas 3——Wet rocks 
along streams; Honshu (Suruga Proy.); rare. 

80. Carex chrysolepis Fr. & Sav. var. chrysolepis. C. 
picea var. asensis Lévy. & Van’t.; C. odontostoma var. variegata 
Kuekenth.; C. kiusiuana Ohwi——Ko-1twa-Kan-suce. _ Rhi- 
zomes densely tufted; culms 15-30 cm. long, obtusely angled, 
nearly glabrous; leaf-blades flat, 15-3 mm. wide, the basal 
sheaths pale brown, fibrous when withered; spikes 3 or 4, ap- 
proximate, the terminal staminate, linear-clavate, 1.5-3 cm. 

long, golden-brown, the others pistillate, slenderly oblong, 

erect, 8-20 mm. long, the lower ones usually peduncled, the 

lowest bract short, sheathing at base; pistillate scales narrow- 
ovate, golden-castaneous, truncate and mucronate; perigynia 
4-5 mm. long, nearly erect, oblong to somewhat fusiform, 
membranous, light yellow-green, inconspicuously nerved, 
sparsely appressed-hispidulous, abruptly to gradually rather 
long-beaked, with a 2-toothed apex; stigmas 3——Apr.—June. 
High mountains; Shikoku, Kyushu. 

Var. odontostoma (Kuekenth.) Ohwi. C. odontostoma 
Kuekenth——MryaMa-twa-sucE. Perigynia narrow, 6-7 
mm. long, the beak longer, 2-toothed———Kyushu.—For- 
mosa. 

Var. glabrior (Ohwi) Ohwi. C. odontostoma var. glabrior 
Ohwi; C. glabrior (Ohwi) Akiyama——Kansal-twa-sucE. 
Perigynia extremely narrow, nearly linear, sparsely appressed- 
hirsute only along the margins, the beak very long with a 
deeply 2-toothed apex——Rocky places in high mountains; 

Honshu (Yamato and Tajima Prov.); rare. 

81. Carex blepharicarpa Franch. var. blepharicarpa. 
C. hayatae Lév.; C. yezomontana Akiyama——Su6yjo-suce. 

Rhizomes densely to somewhat loosely tufted, the neck densely 
covered with brown fibers; culms 10-50 cm. long, angled, 

scabrous; leaf-blades rather stiff, 2-4 mm. wide, the basal 

sheaths castaneous or brown; spikes 2-5, approximate or con- 
tiguous, the lower ones distant or rarely the lowest radical, 
the terminal staminate, clavate, 1-3 cm. long, the lateral 
pistillate, oblong or oblong-cylindric, 1-3 cm. long, the bracts 
short, loosely long-sheathing at base; pistillate scales obovate- 
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elliptic, ferrugineous to castaneous, rounded-truncate and 
mucronate; perigynia 4-6 mm. long, fusiform, nearly nerve- 
less, pubescent, the beak very short with a 2-toothed apex; 
stigmas 3——Common in mountains; Hokkaido, Honshu, 
Shikoku, Kyushu. Forma dueensis (Meinsh.) T. Koyama. 
C. dueensis Meinsh.; C. blepharicarpa var. dueensis (Meinsh.) 
Akiyama——TaKaNE-SHOJO-SUGE. A rather dwarf alpine 
phase, with short-creeping, sparsely branching rhizomes form- 
ing a loose tuft. Sakhalin, s. Kuriles, Korea (Utsuryoto 

Isl.). 
Var. stenocarpa Ohwi. C. hirtifructus Kuekenth.; C. 

blepharicarpa var. hirtifructus (Kuekenth.) Ohwi——NacaMr 
sHOyJO-sUGE, TsuxuBa-sucE. Slender plant; perigynia long 
and narrow, long-beaked—Usually in shallow soil over 
rocks; occurs within the area of the typical phase, especially 
common in the southern part. 

82. Carex reinii Fr. & Sav. C. nambuensis Franch.; C. 
ogawae Akiyama——Ko-xan-suce, Nampu-suce. Tufted and 
rhizomatous; culms 30-60 cm. long, glabrous; leaves fascicled, 

the blades 3-5 mm. wide, flat, deep green, stiff, coriaceous, 
lustrous above, the margins prominently antrorsely scabrous 
on the upper half and retrorsely so on the lower half, the 
basal sheaths brown, dark brown fibrous; inflorescence much 
interrupted; spikes 4-10, on simple or forked peduncles, soli- 
tary or ternate at each node, often all androgynous, 1.5-3 cm. 
long, the pistillate slightly shorter than the staminate, few- 
flowered, the bracts short-bladed, long-sheathing at base; pistil- 
late scales ovate, dark brown, obtuse; perigynia 5-6 mm. long, 
twice as long as the scale, obliquely spreading, obovate-fusi- 
form, plano-convex, many-nerved, sparsely hairy, gradually 
narrowed at both ends, with a short, recurved 2-toothed beak; 
stigmas 3—Apr.—May. Woods in hills and low mountains; 
Honshu, Shikoku, Kyushu. 

83. Carex formosensis Lév. & Van’t. C. ligata var. 
formosensis (Lév. & Van’t.) Kuekenth.; C. formosensis var. 
kabashimensis Ohwi; C. shimotsukensis Honda—Tatwan- 
SUGE, O-MIYAMA-KAN-sUGE. | Rhizomes tufted; culms 30-50 
cm. long, obtusely triquetrous, nearly glabrous; leaf-blades 
rather stiff, 2-6 mm. wide, the basal sheaths dark to pale 
brown, sparsely fibrous; spikes 3-7, erect, the terminal stami- 
nate, linear, 1-2 cm. long, the lateral pistillate, short-cylindric, 
1-4 cm. long, loosely flowered, approximate to somewhat con- 
tiguous, the peduncles inclosed in the leaf-sheath and not 

exserted; staminate scales tubular-infundibuliform with the 

margins connate at base; pistillate scales oblong, pale green, 
obtuse and mucronate; perigynia 3-3.5 mm. long, exserted, 
erect, ovoid-fusiform, many-nerved, sparsely pubescent, obtuse 
on the angles, with a shallow constriction above the middle, 

the beak short with an emarginate tip——Apr.—May. Woods; 
Honshu (Mount Takadate in Shimotsuke Prov.), Kyushu. 
—-s. Korea, Ryukyus, and Formosa. 

84. Carex genkaiensis Ohwi. C. formosensis var. vigens 
(Kuekenth.) Ohwi; C. mitrata var. vigens Kuekenth. 
GENKAI-MOEGI-SUGE. Resembles the preceding, the pistillate 
scales not mucronate; perigynia more plump, scarcely con- 
stricted above the middle, with a shorter beak; achenes very 
faintly constricted—Apr.—May. Kyushu (Hizen and Chi- 
kuzen Prov. and Tsushima).—-s. Korea. 

85. Carex pudica Honda. C. iseana Akiyama——Mame- 
suce. Culms tufted, hidden among the leaves, short, to 
about 15 cm. long; leaf-blades rather short, flat, much longer 
than the culms, 2-3 mm. wide, deep green, somewhat soft, 
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nearly glabrous, the basal sheaths stramineous; spikes 2-5, the 
terminal staminate, lanceolate, about 5 mm. long, few- 
flowered, long-peduncled, the lateral pistillate, all radical ex- 
cept sometimes the uppermost one which is often approximate 
to the terminal staminate spikelet, erect, usually oblong, 5-10 
mm. long, peduncled, loosely few-flowered, the bracts leaflike, 
short-sheathing at base; pistillate scales partly reddish tawny, 
obovate, obtuse to nearly rounded and mucronate; perigynia 
longer than the scales, about 3 mm. long, nearly erect, ovoid- 
fusiform, obtusely 3-angled, sparsely puberulent, many-nerved, 
extremely short-beaked, with an entire tip—Apr.—May. 
Wet open woods on hillsides; Honshu (Kinki Distr. eastw. to 
Kanto Distr.) ; uncommon. 

86. Carex mitrata Franch. var. mitrata. C. kingiana 
Lévy. & Van’t——Nuxa-suce. Rhizomes densely tufted, 
forming a large clump; culms 10 to 30 cm. long, slender, 
glabrous; leaf-blades 15-2 mm. wide, yellow-green, some- 
what lustrous, overtopping the culms, the basal sheaths yellow- 
ish brown, lustrous; spikes 3 or 4, erect, approximate to con- 
tiguous, the terminal staminate, filiform, 5-10 mm. long, 
inconspicuous, the others pistillate, 5-12 mm. long, narrowly 
oblong to short-cylindric, the lowest one conspicuously 
peduncled, the bracts bladeless, rather long-sheathing; pistil- 
late scales obovate, usually rounded-truncate at the apex, pale 
or pale brown with pale margins, the midrib usually not 
reaching the apex; perigynia slightly exserted, 2.3 mm. long, 
obovate, faintly nerved, sparsely puberulent to nearly glabrous, 
abruptly short-beaked, entire at apex; stigmas 3.——Apr.—May. 
Woods in low mountains; Honshu, Shikoku, Kyushu; rather 

common.—-s. Korea. 

Var. aristata Ohwi. Nocz-NUKA-SUGE. Lowest bract 
foliaceous; pistillate scales ending in a mucro or short awn. 
With the typical phase. Formosa. 

87. Carex subumbellata Meinsh. var. subumbellata. 
C. depressa var. subumbellata (Meinsh.) Kuekenth—Mr1- 
YAKE-suUcE. Plant tufted, with short ascending extravaginal 
innovations; culms 20-30 cm. long, glabrous; leafblades 2-3 
mm. wide, the basal sheaths brownish, nearly entire; spikes 
3-5, approximate, the terminal staminate, 10 mm. long, the 

others pistillate, oblong-cylindric, 1=2.5 cm. long, the lowest 
one distinctly peduncled and remote from the others, some- 
times radical, the lower 1 or 2 bracts nearly leaflike and rather 
short-sheathing; pistillate scales obovate, castaneous, with a 

green midrib usually prolonged as a short mucro; perigynia 
nearly erect, 3 mm. long, obovate-oblong, sparsely puberulent 
or almost glabrous, with a 2-nerved midrib and a thickened, 
white, prominent stipe when mature, abruptly very short 
beaked, with an emarginate tip; stigmas 3, short—June- 
Aug. Alpine slopes; Hokkaido (Mount Yubaridake) —— 
Sakhalin. 

Var. verecunda Ohwi. C. heribaudiana Lév. & Van't., pro 
parte; C. artinux C. B. Clarke, pro parte-——KuMoMa-sHIBA- 
sucE. | Rhizomes very abbreviated; spikes all contiguous on 
the apical part of the culm, the lowest bract longer than the 
spike. Alpine slopes; Honshu (centr. distr., including 
Iwashiro, Kozuke, and Shimotsuke Prov.) ; rather rare. 

88. Carex nervata Fr. & Sav. C. praecox sensu auct. Ja- 
pon., non Jacq.; C. praecox var. vidalu Fr. & Sav.; C. ho- 
moiolepis Fr. & Sav.; C. vidali Fr. & Say. ex Franch.; C. 

caryophyllea subsp. nervata (Fr. & Sav.) Kuekenth——Suipa- 
sucE. | Rhizomes very loosely tufted, long-creeping; culms 
few, 10-30 cm, long, glabrous; leaf-blades flat, 2-3 mm. wide, 
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much shorter than the culm, the basal sheaths pale, splitting 
into brownish fibers when withered; spikes 2-4, contiguous, 
erect, the terminal staminate, clavate-linear, 10-15 mm. long, 
light greenish yellow, the others pistillate, oblong, 7-12 mm. 
long, short-peduncled, the lowest bract setaceous, usually very 

short-sheathing; pistillate scales obovate, pale to tawny, acute; 
perigynia 2-2.5 mm. long, obliquely spreading, strongly 
nerved, short-pubescent, abruptly short-beaked, emarginate at 
tip; stigmas 3—Apr.—May. Sunny fields in lowlands and 
hills; Hokkaido (rare), Honshu, Shikoku, Kyushu; common. 
—. Korea. 

89. Carex caryophyllea var. microtricha (Franch.) 
Kuekenth. C. verna var. microtricha (Franch.) Ohwi; C. 
microtricha Franch.; C. squamoidea Akiyama——Cua-sHIBA- 

sUGE, HAMA-SHIBA-SUGE. Rhizomes long-creeping, rarely 
loosely tufted, the neck sparsely covered with brown fibers; 
culms 10-40 cm. long, nearly glabrous; leaf-blades rather 
short, 2-3 mm. wide; spikes 2-4, approximate, or the lower 
ones distant, the terminal staminate, clavate-lanceolate, 1-2 cm. 

long, the others pistillate, oblong, 7-20 mm. long, peduncled, 
the lowest bract nearly setaceous, short-sheathing; pistillate 

scales ovate, castaneous, acute to mucronate; perigynia slightly 
longer than the scales, about 3 mm. long, obliquely spreading, 

obovoid, sparsely puberulent, sometimes glabrescent, faintly 
nerved, abruptly short-beaked, with an emarginate tip; stigmas 
3.——May-July. Sunny slopes near the seacoast and in moun- 
tains; Hokkaido, Honshu (n. and centr. distr.) ——Sakhalin, 
Kuriles, Kamchatka, Korea, and widely distributed in the 
northern part of e. Asia. The typical phase occurs in Europe 

and Siberia and is naturalized in N. America. 
90. Carex sabynensis Less. C. pediformis var. obliqua 

Turcz.; C. pediformis var. caespitosa F. Schmidt; C. Ramika- 
wensis Franch.; C. recticulmis Franch.; C. umbrosa subsp. 

sabynensis (Less.) Kuekenth—Kamrxawa-suce.  Rhi- 
zomes tufted; the neck thickly covered with dark brown 
fibers; culms slender, 20-50 cm. long, nearly glabrous; leaf 
blades elongate, 2-3 mm. wide; spikes 2 or 3, erect, approxi- 
mate, the terminal staminate, clavate, 1-1.5 cm. long, the 

lateral pistillate, ovoid to oblong, 5-15 mm. long, the upper 
ones nearly sessile, the lowest bract setaceous, short-sheathing; 

pistillate scales oblong, brown, obtuse or rounded; perigynia 
slightly longer than the scales, about 3 mm. long, obliquely 
spreading, obovoid, faintly nerved, hispidulous, abruptly very 

short-beaked, 2-toothed at apex; stigmas 3, short. May- 
July. Sunny fields or open woods; Hokkaido, Honshu (n. 
distr.) ——e. Siberia, Sakhalin, s. Kuriles, and Korea. 

Var. rostrata (Maxim.) Ohwi. C. pediformis var. rostrata 
Maxim.; C. lucidula Franch.; C. umbrosa subsp. sabynensis 

var. stolonifera Kuekenth.; C. subbracteata Ohwi; C. praesta- 

bilis Ohwi——Tsuru-Kamikawa-suce. Rhizomes _ tufted 
and creeping; leaves elongate and much overtopping the culms 
after howering——May-July. Wet grassy places; Honshu (n. 

and centr. distr.), Kyushu (n. distr.) ——e. Siberia and Korea, 
91. Carex breviculmis R. Br. C. leucochlora Bunge; C. 

lonchophora Ohwi; C. royleana Nees ex Wight; C. langsdorf- 
fit Boott; C. filiculmis Fr. & Sav: Ao-suce. Culms 5-40 
cm. long, slender, tufted; leaves narrowly linear, 1-5 mm. wide, 

shorter than to nearly as long as the culm; spikelets 2-6, erect, 
the terminal staminate, 4-20 mm. long, light green, the others 
pistillate, oblong to short-cylindric, nearly sessile or the lower 
ones short-pedunculate, 5-30 mm. long, densely flowered, the 
lowest bracts leaflike, sheathing at base; pistillate scales ob- 
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ovate, light green, acute or short-awned; perigynia slightly 
longer than the scales, obovoid, green, 1.5-3 mm. long, pubes- 
cent, many-nerved, abruptly short-beaked, minutely 2-toothed 
at tip; stigmas 3——Apr —July. Abundant in open fields; 
Hokkaido to Kyushu.— Korea, China, India, and Australia. 

Var. puberula (Boott) T. Koyama. C. puberula Boott 
—K0-A0-suGE. Plant low; leaves shorter than the culms; 

spikelets rather few-flowered, the lowest one often almost radi- 
cal.—Shady hillsides; Hokkaido, Honshu (centr. part and 
north.). 

Var. discoidea Boott. Carex discoidea Boott; C. aphanan- 
dra Fr. & Sav.; C. perangusta Ohwi; C. leucochlora var. 

aphanandra (Fr. & Say.) T. Koyama——Hime-ao-suce. Plant 
slender, loosely tufted with long slender creeping rhizomes; 
spikelets small, crowded at the top of the culm; bracts barely 
sheathing; perigynia about 1.5 mm. long, less hairy—Hon- 
shu, Kyushu—Ryukyus. 

Var. fibrillosa (Fr. & Sav.) Kuekenth. C. fibrillosa Fr. & 
Sav.; C. breviculmis var. pluricostata Kuekenth.; C. brevi- 
culmis subsp. royleana forma fibrillosa (Fr. & Sav.) Kuekenth.; 
C. tosaensis Akiyama——HamMa-ao-sucE. Plant robust; 
stolons tough, elongate; lowest bracks longer than the in- 
florescence; pistillate spikelets densely many-flowered; pistil- 
late scales easily falling off in fruit; perigynia about 3 mm. 
long, strongly ribbed, yellowish when mature-——Sandy 
coasts; Honshu, Shikoku, Kyushu.—-s. Korea. 

92. Carex jacens C. B. Clarke. C. geantha Ohwi—— 
Hacakure-sucet. Rhizomes very short; culms slender, many, 

tufted, 7-15 cm. long, glabrous; leaf-blades about 2 mm. wide, 
thin, flat, soft, overtopping the culms; spikes 5-7, the terminal 

staminate, pale, 6-7 mm. long, the others pistillate, narrowly 

oblong, 6-10 mm. long, the upper one contiguous, the lower 
1 or 2 always radical or nearly so, the bracts leaflike, sheath- 

ing at base; pistillate scales obovate, pale green, very obtuse 
and mucronate, thin-membranous; perigynia about 3 mm. 

long, nearly erect, oblong-fusiform, thin-membranous, faintly 
nerved, rather abruptly short-beaked, with an emarginate tip; 
stigmas 3. June-July. Coniferous woods; Hokkaido, Hon- 

shu (n. and centr. distr.) ——s. Kuriles. 
93. Carex rugata Ohwi. C. kingiana Léy. & Van’t., pro 

minima parte; C. breviculmis subsp. royleana var. kingiana 
(Lévy. & Van’t.) Kuekenth—Kusa-suce. Soft, green, 
loosely tufted herb, blackish when dried; culms 15-30 cm. long, 

glabrous, soft; leaf-blades soft, thin, vivid green, 2-3 mm. 
wide, the basal sheaths pale; spikes 3 or 4, cauline, the termi- 

nal staminate, few-flowered, nearly sessile, 5-10 mm. long, the 

others pistillate, oblong, 5-10 mm. long, approximate, the 

lower ones distant, the peduncles scarcely exserted from the 
sheaths of short-bladed bracts; pistillate scales pale green, nar- 
rowly obovate, obtuse, the green midrib exserted and mucro- 
nate; perigynia longer than the scales, broadly ovoid, 2.5-3 
mm. long, thin-membranous, several-nerved, with few trans- 
verse wrinkles on the sides, abruptly short-beaked with an 
emarginate tip. Apr-May. Open woods in hillsides and 
low mountains; Hokkaido (rare), Honshu, Kyushu. 

94. Carex stenostachys Fr. & Say. var. stenostachys. 
C. pisiformis sensu auct. Japon., pro parte, non Boott—— 
Nisui-No-Hommonyjrsuce. Densely tufted, forming large 
clumps; culms many, 30-50 cm. long, slender but rather firm, 
slightly scabrous; leaf-blades rather stiff, 2-3 mm. wide, the 

basal sheaths castaneous, entire and scarcely fibrous, rigid; 

spikes nearly always 3, approximate, erect, the terminal 
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staminate, linear, brown, lustrous, 2-3 cm. long, the lateral 
pistillate, oblong-cylindric, 15-2 cm. long, the lowest one 
often separate from the others, the bracts with a short leaflike 
or setaceous blade, sheathing at base, the peduncles scarcely 
exserted from the sheath; pistillate scales obovate, brown or 
brownish, rounded at the apex; perigynia ovate-oblong, 3 mm. 
long, nerved, pubescent, abruptly short-beaked, the tip mi- 
nutely 2-toothed; stigmas 3——Apr—May. Common in open 
woods; Honshu (centr. distr. westw. to Iwami Prov.). 

Var. cuneata (Ohwi) Ohwi & T. Koyama. C. cuneata 
Ohwi——Micut-no-Ku-Hommonyjisuce. Plant more loosely 
tufted, with short ascending rhizomes; culms 15-40 cm. long; 
leaf-blades flat, 2.5-4 mm. wide, the basal sheaths dark brown; 
spikes 4 or 5, all or the lower ones distant, the terminal stami- 
nate, 1.5-2 cm. long, the others pistillate, 1-2 cm. long, the 
bracts short; pistillate scales often mucronate; perigynia as in 
the typical phase———Apr—June. Thickets and thin woods; 
Honshu (Tohoku, n. Kant and Echigo Distr.). 

Var. ikegamii T. Koyama. KosH1-no-HoMMonjI-sucE. 
Intermediate between var. cuneata and the typical phase; rhi- 
zomes densely tufted in large clumps; leaves broader, softer; 
spikes usually 3, the lower ones distant——Japan Sea side of 
centr. Honshu. 

95. Carex polyschoena Lév. & Van’t. C. albomas C. B. 
Clarke; C. pisiformis forma polyschoena (Lév. & Van't.) Kue- 
kenth——Sutro-Hommonjrsucr. Rhizomes densely tufted; 
culms 30-50 cm. long; leaf-blades 15-3 mm. wide, the basal 
sheaths dark brown, somewhat fibrous; spikes 2-4, erect, 1.5- 
2.5 cm. long, the terminal staminate, linear, pale, the others 
pistillate, distant, somewhat loosely flowered, the lowest bract 
leaflike, longer than the spike, sheathing at base; pistillate 
scales pale green, obovate, rounded and short-awned; peri- 
gynia broadly obovoid, 3-3.5 mm. long, suberect, nerved, pubes- 
cent, abruptly short-beaked, obtusely 2-toothed at tip; stigmas 
3——Apr—May. Kyushu (Tsushima)—kKorea and Man- 
churia. 

96. Carex clivorum Ohwi. Yama-o-1ro-sucz. Plant 
densely tufted; culms 20-40 cm. long, slender; leaf-blades flat, 
green, 2-3 mm. wide, the basal sheaths light brown, somewhat 
lustrous, fibrous, the fibers sparsely covering the neck of the 
rhizome; spikes usually 3, distant, the terminal staminate, 
linear, long-peduncled, 2.5-3 cm. long, pale greenish yellow, 
the others pistillate, mostly loosely flowered, 2-3 cm. long, 
broadly linear, the bracts short, rather long-sheathing; pistil- 
late scales narrowly oblong, truncate or emarginate and mu- 
cronate; perigynia longer than the scales, 4 mm. long, sub- 
erect, oblong-ovoid, faintly but distinctly nerved, sparsely 
pubescent, rather long-beaked, minutely 2-toothed at apex; 
stigmas 3——Apr—May. Open woods on hillsides and in low 
mountains; Honshu (Musashi, Kai, Mikawa, Owari, and 
Mino Proy.). 

97. Carex pisiformis Boott. C. amphora Fr. & Sav. 
—HomMonJ[rsucE. Rhizomes long-creeping; culms 30- 
40 cm. long, glabrous, slender; leaf-blades flat, about 3 mm. 

wide, the basal sheaths brownish to stramineous, slightly 
fibrous; spikes 3, distant, the terminal staminate, 2.5-3 cm. 
long, the others pistillate, short-cylindric, peduncled, rather 
loosely flowered, 1.5-2 cm. long, the bracts short, long-sheath- 
ing; pistillate scales obovate, pale green, rounded to truncate 
and mucronate at apex; perigynia slightly longer than the 
scales, 3.5 mm. long, suberect, obovate-ellipsoid, nerved, pu- 
bescent, abruptly short-beaked, the apex 2-toothed; stigmas 3. 
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—Apr.-May. Open woods in hills; Honshu (sw. Kanto 
Distr.) ; rather common. 

98. Carex tenuinervis Ohwi. C. pseudostrigosa Lév. & 
Van’t., pro parte; C. alterniflora var. tenuinervis (Ohwi) 
Ohwi ‘TsURU-NASHI-O-ITO-sUcE. | Rhizomes densely tufted; 
culms 20-30 cm. long, slender; leaf-blades flat, 2-2.5 mm. 
wide, the basal sheaths pale or stramineous; spikes 3, the 
terminal staminate, linear, 2-3 cm. long, pale, the others 

pistillate, broadly linear, 1-1.5 cm. long, erect, somewhat 

loosely flowered, the bracts leaflike, sheathing at base; pistil- 
late scales obovate-elliptic, pale green, rounded and cuspidate; 
perigynia longer than the scales, 2.5 mm. long, nearly erect, 
obovoid, glabrous, faintly nerved, abruptly short-beaked, the 
beak scabrous, minutely 2-toothed; stigmas 3——Apr.—May. 
Kyushu. 

99. Carex tashiroana Ohwi. No-sucz. Rhizomes 
densely tufted; culms 20-30 cm. long, glabrous; leaf-blades 
1.5-2.5 mm. wide; spikes 2 or 3, slightly distant, erect, the 
terminal staminate, 15-2 cm. long, pale green, the others 
pistillate, broadly linear, loosely 5- to 10-flowered, 12.5 cm. 
long, the bracts setaceous, sheathing at base; pistillate scales 
pale, short-awned; perigynia nearly as long as the scales, 2 
mm. long, obovate-elliptic, faintly nerved, short pubescent, ab- 

ruptly short-beaked, the beak recurved, 2-toothed at apex; 
stigmas 3.—Apr. Honshu (Aki Proy.); rare. This may be 
an aberrant form of C. tenuinervis. 

100. Carex sachalinensis F. Schmidt. Rhizomes long- 
creeping; culms slender, 15-30 cm. long, nearly glabrous; leaf- 
blades flat, soft, 2-3 mm. wide; spikes 2-4, distant, erect, the 
terminal staminate, linear, 1-2 cm. long, the others pistillate, 
short-cylindric, on long-exserted peduncles 7-15 mm. long, the 
lowest one sometimes nearly radical, the bracts short, long- 
sheathing at base; pistillate scales obovate, pale, usually mu- 
cronate; perigynia longer than the scales, erect, obovoid to ob- 
ovoid-oblong, usually glabrous, usually with an abrupt erect 
beak, often scabrous on the margins, hyaline and minutely 2- 

toothed at apex; stigmas 3——Very polymorphic, with the fol- 
lowing varieties: 

Var. sachalinensis. C. pseudoconica Fr. & Sav.; C. pist- 
fomis var. sachalinensis (F. Schmidt) Kuekenth.; C. korsako- 
viensis Lévy. GoncEN-sucr. _ Bracts long-sheathing at base, 
with blades shorter than the spikes; perigynia longer than the 
scales, 3 mm. long, erect, glabrous, nerved. May-July. 
Damp woods in mountains; Hokkaido, Honshu (n. centr. 
distr.) ——Sakhalin and s. Kuriles. 

Var iwakiana Ohwi. Ko-1ro-sucr. Closely resembles 
var. sachalinensis but the perigynia distinctly 3-angled, slightly 
hairy Honshu (Iwaki Prov.). 

Var. longiuscula Ohwi. C. nikomontana Akiyama—— 
Mryama-ao-sucz. Spikes loosely flowered; perigynia to 4 
mm. long, gradually long-beaked——Coniferous woods in 
mountains; Honshu (centr. distr.). 

Var. conicoides (Honda) Ohwi. C. conicoides Honda— 
Watarrsucr. Differs from var. arimaensis in the broader 
leaves, 2.5 to 3 mm. wide, and long-sheathing bracts shorter 
than the spikes; plant with long leafy stolons—Apr.—May. 
Kyushu; rare. 

Var. pineticola (Ohwi) Ohwi. C. pineticola Ohwi—— 
Martsu-Kaze-sucr. Akin to var. conicoides; pistillate spikes 
densely flowered and somewhat tawny; perigynia 2.5 mm. 
long and often sparsely pubescent——Pine woods near sea- 
coasts; Honshu (Shimésa Prov.) ; rare. 
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Var. fulva (Ohwi) Ohwi. C. alterniflora var. fulva Ohwi; 
C. heribaudiana Lévy. & Van’t., pro parte; C. artinux C. B. 
Clarke, pro parte——Kr-iro-sucz. _ Plant relatively low and 
small; culms usually 10-20 cm. long; spikes tawny, lustrous. 
— Under shrubs in high mountains; Honshu (Ugo, Shimo- 
tsuke, Yechigo, Kaga, Shinano Prov. and elsewhere). 

Var. arimaensis (Ohwi) Ohwi. C. alterniflora var. arima- 
ensis Ohwi——ARIMA-ITO-SUGE. Plant stoloniferous, with 
short, green leaves; culms low; intermediate between var. 
alterniflora and var. conicoides. ——Honshu (Kinki Distr.). 

Var. alterniflora (Franch.) Ohwi. C. alterniflora Franch.; 
C. pseudostrigosa Lévy. & Van’t.; C. scabroaristata Akiyama 
——O-1To-sucz. | Resembles var. stkokiana; culms usually 
taller; pistillate spikes loosely flowered; scales and sheaths pale, 
not reddish——Woods in hills and mountains; Hokkaido, 
Honshu, Shikoku, Kyushu; rather abundant—Formosa. 

Var. elongatula (Ohwi) Ohwi. C. alterniflora var. elong- 
atula Ohwi——Kuyjt-sucrt. | Resembles the preceding vari- 
ety; rhizomes loosely tufted; perigynia long-beaked——K yu- 
shu (Mount Kuji); rare. 

Var. sikokiana (Fr. & Sav.) Ohwi. C. sikokiana Fr. & 
Sav.; C. tenuissima var. sikokiana (Fr. & Sav.) Kuekenth—— 
BENI-ITO-sUGE, KANSAI-0-ITO-SUGE, SHIKOKU-ITO-SUGE. Culms 

20-50 cm. long; leaf-blades about 2 mm. wide, the basal 
sheaths entire, at least partially reddish; lateral spikes 1.54 
cm. long; the bracts leaflike, slightly longer than the spikes; 
staminate and/or pistillate scales frequently reddish. 
Woods on hillsides and in mountains; Honshu (Kinki Distr.), 
Shikoku, Kyushu, s. Korea. 

Var. aureobrunnea (Ohwi) Ohwi. C. alterniflora var. 
aureobrunnea Ohwi——Cua-1T0-sucE. Basal leaf-sheaths 
yellowish brown, slightly lustrous——Apr—May. Shikoku, 

Kyushu. 

101. Carex fernaldiana Lév. & Van’t. C. mariesii C. B. 
Clarke; C. ischne C. B. Clarke; C. tenuisstma sensu auct. 
Japon., non Boott——Iro-sucr. Closely related to the pre- 
ceding species; rhizomes tufted; culms 15-30 cm. long, capil- 
lary, smooth; leaf-blades 0.3-1 mm. wide, sometimes flattish, 

at least the outer always filiform-involute, the sheaths stramin- 
eous green; spikes 2 or 3, erect, the terminal staminate, linear, 
often slightly brownish, 1-1.5 cm. long, the others pistillate, 
short-cylindric, loosely few-flowered, 7-15 mm. long, on short 

usually included peduncles, the lowest one sometimes slightly 
exserted, the lowest bract somewhat leaflike, longer than the 
spike, long-sheathing; perigynia 2.5-3.5 mm. long, glabrous. 
—AprJune. Woods in hills and mountains; Hokkaido, 

Honshu, Shikoku, Kyushu; rather common. Formosa. 

102. Carex duvaliana Fr. & Sav. C. hololasius Lév. & 
Van't.; C. tenuissima var. duvaliana (Fr. & Sav.) Kuekenth. 
—Ke-sucz. Related to C. sachalinensis var. alterniflora; 
pilose throughout; rhizomes loosely tufted, creeping; culms 
30-50 cm. long, pilose; leaf-blades 1.5-2.5 mm. wide, the basal 
sheaths pale, entire; bracts leaflike, long-sheathing; perigynia 
3-3.5 mm. long, short-beaked——Apr.—May. Thickets in 
hills; Honshu (Kanto Distr. and westw.), Shikoku, Kyushu 
(rare). 

103. Carex mayebarana Ohwi. Ke-Kusa-sucr, Ke- 
HiE-suGE. | Rhizomes slender, creeping; culms 20-30 cm. 
long, glabrous; leaf-blades soft, glabrous, flat, 2-3 mm. wide, 
the basal sheaths pale; spikes 3 or 4, distant, the terminal 
staminate, linear, 1-1.5 cm. long, sometimes with a few pistil- 

late flowers intermixed, the others wholly pistillate, loosely 
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few-flowered, 6-15 mm. long, broadly linear, the bracts leaf- 
like, longer than the spikes, thinly pubescent, long-sheathing, 
the peduncles mostly included in the sheaths of the bracts; 
pistillate scales narrowly oblong, pale, glabrous, mucronate; 
perigynia slightly longer than the scales, about 6 mm. long, 
erect, glabrous, light green, nerveless, the beak nearly as long 
as the body, glabrous, minutely 2-toothed and hyaline at tip; 
stigmas 3——Kyushu, Shikoku; rare. 

104. Carex tristachya Thunb. var. tristachya. C. mon- 
adelpha Boott——Morcrsucr. Rhizomes densely tufted; 
culms erect, 20-40 cm. long; leaf-blades flat, stiffish, 3-5 mm. 
wide, the sheaths pale, splitting into hairlike brown fibers, 
these covering the neck of the rhizome; spikes 3—5, contiguous, 
fastigiate, the terminal staminate, filiform, 1-3 cm. long, the 
lateral pistillate, erect, short-cylindric, 1-3 cm. long, the lowest 

one sometimes remote from the others and long-peduncled, 
the lowest bract bladed, sheathing at base; staminate scales 

small; pistillate scales elliptic, pale green, entire or mucronate 
at the apex, the midrib not reaching the margin; perigynia 
twice as long as the scales, 3 mm. long, erect, rhomboid or 
ovoid-fusiform, about 3 mm. long, puberulent, obtusely 3- 
angled, many-nerved, the beak short, somewhat recurved, 

minutely 2-toothed; stigmas 3, short-——Dry fields and rocky 
slopes in hills and in low mountains; Honshu (Kanto Distr. 
and westw.), Shikoku, Kyushu; common.——Korea and 

China. 
Var. pocilliformis (Boott) Kuekenth. C. pocilliformis 

Boott——K opPu-MOEGI-SUGE. Staminate scales connate ven- 

trally, infundibuliform; perigynia slightly smaller than in the 
typical phase——Honshu, Shikoku, Kyushu.—Ryukyus, 

Formosa, and Malaysia. 
105. Carex daisenensis Nakai. Datsen-suce. Rhi- 

zomes densely tufted, the neck rather densely covered with 
dark brown fibers; culms 30-50 cm. long, slender; leaf-blades 
4-6 mm. wide, flat, stiff; spikes 3 or 4, distant, erect, the termi- 
nal staminate, linear, 2-2.5 cm. long, the lateral pistillate, 
broadly linear, loosely flowered, 1.5-2 cm. long, peduncled, the 

bracts setaceous, sheathing at base; pistillate scales obovate, pale 

green, obtuse, the green midrib sometimes excurrent as a 
mucro; perigynia longer than the scales, 3.5-4.5 mm. long, 
oblong-fusiform, the beak moderately elongate, minutely 2- 
toothed——AprJune. Honshu (Kinki Distr. and westw., 

mainly on the Japan Sea side), Kyushu (n. distr.). 
106. Carex dolichostachya Hayata. C. multifolia 

Ohwi; C. foliosissima Franch., non F. Schmidt—Mryama- 
KAN-sucE. Rhizomes sometimes short-creeping (forma stoloni- 

fera Ohwi): culms many, 20-50 cm. long; leaves densely fasci- 
cled, the blades 3-8 mm. wide, subcoriaceous to rather soft, 

slightly scabrous, flattened, the basal sheaths purplish brown or 
reddish fuscous, more or less lustrous, scarcely fibrous; spikes 
3-5, distant, the terminal staminate, linear, 2-4 cm. long, the 
others pistillate, broadly linear, 1.5-3 cm. long, loosely many- 
flowered, long-peduncled, the bracts long-sheathing, short- 
setaceous; pistillate scales obovate, pale or tawny to purplish 
brown, rounded or truncate at the apex and mucronate; peri- 

gynia longer than the scales, erect, oblong or oboyate-oblong, 
nerved, 3-4 mm. long, usually sparsely pubescent, rather 
abruptly short-beaked, with a minutely 2-toothed, membranous 
apex; stigmas 3——May—July. Woods in mountains; Hok- 
kaido, Honshu, Shikoku, Kyushu; common and variable—— 

Formosa. 

Var. imbecillis Ohwi. Ao-MIyAMA-KAN-SUGE. Plant 
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wholly green, with thinner, softer, broader leaves, stolonifer- 

ous.—K yushu=— Forma pallidisquama (Ohwi) Ohwi. 
C. multiflora var. pallidisquama Ohwi. Pistillate scales pale. 

Forma glaberrima (Ohwi) Ohwi. C. multiflora var. 
glaberrima Ohwi. Perigynia glabrous. 

107. Carex atroviridis Ohwi. C. yakushimensis Masam. 
——YaxkusHima-sucz. Culms to 25 cm. long, tufted, gla- 
brous; leaf-blades 5—6 mm. wide, rather thick, flat, deep green, 
the basal sheaths castaneous, scarcely fibrous; spikes 3-5, the 
terminal staminate, broad-linear, 2-3 cm. long, the others 
pistillate, distant, 1-2 cm. long, on a slightly exserted peduncle, 
the bracts bladeless or with a setaceous blade, long-sheathing; 
pistillate scales obovate, brown, acute; perigynia slightly longer 
than the scales, obovoid, many-nerved, glabrous or sparsely 
short-pubescent, abruptly beaked, the apex 2-toothed; stigmas 
3.—K yushu (Yakushima). 

108. Carex tsushimensis (Ohwi) Ohwi. C. chinensis 
var. tsushimensis Ohwi——TsusHIMA-suUGE. Culms tufted, 

30-40 cm. long; leaf-blades stiff, flat, 2-4 mm. wide, the basal 

sheaths sparingly fibrous; spikes 3 or 4, loosely arranged, the 
terminal staminate, lanceolate, 1.5 cm. long, the others pistil- 

late, erect, with a few staminate flowers at the base, oblong- 
cylindric, 15-25 mm. long, densely many-flowered, on a long- 
exserted peduncle, the bracts short-bladed or setaceous, with a 
long sheath at base; pistillate scales obovate, pale green, trun- 
cate or emarginate, with a scaberulous apical awn, giving a 
comose aspect to the spikes; perigynia longer than the scales, 
2.5 mm. long, obliquely spreading to divergent, broadly rhom- 
boid, 3-angled, many-ribbed, loosely hispidulous, cuneately 
narrowed at both ends, the beak short, erect, emarginate; 

stigmas 3, short—Kyushu (Tsushima); rare. 
109. Carex sociata Boott. C. chinensis sensu auct. 

Japon., non Retz.; C. legendrei Lév. & Van’t.; C. mexa var. 

strictior Kuekenth.; C. ligata var. strictior Kuekenth.; C. atro- 
nucula Hayata; C. uraiensis Hayata——T AsHiro-sucE, KuMIAI- 
SUGE. Rhizomes densely tufted; culms many, 20-50 cm. 
long, obtusely angled; leaf-blades stiff, flat or nearly so, 3-6 
mm. wide, the sheaths pale, often with brown nerves, fibrous 

when withered and old; spikes 4-8, the terminal staminate, 

1.5-3 cm. long, lanceolate, the others pistillate, often with a 

few staminate flowers at base, short-cylindric, densely many- 
flowered, 1.5-3 cm. long, long-peduncled, the lower ones usu- 
ally binate to ternate at each node, the lower bracts leaflike, 
loosely long-sheathing; pistillate scales pale, oblong, short- 
awned; perigynia longer than the scales, 25 mm. long, ob- 
liquely spreading, rhomboid, obtusely 3-angled, faintly nerved, 
puberulent, rather abruptly short-beaked, with a minutely 2- 
toothed hyaline apex; stigmas 3, very slender. Mar.—May. 

Shikoku, Kyushu-—Ryukyus and Formosa. 

Var. uber (Ohwi) Ohwi. C. uber Ohwi——Tsuxusut- 
SUGE. Leaves thin and soft——Shikoku, Kyushu.—Ryu- 

kyus and Formosa. 
110. Carex oshimensis Nakai. OsHima-Kan-suce. Rhi- 

zomes densely tufted; culms 20-50 cm. long, obtusely 3-angled, 
glabrous; leaves fascicled, the blades 3-6 mm. wide, flat, stiff, 
deep green, the basal sheaths splitting into fibers, these thinly 
covering the neck of the rhizome; spikes 3-5, erect, the termi- 
nal (rarely the upper 2 or 3) stamimate, pale to dark brown, 
clavate, 1.5-2.5 cm. long, the others pistillate (sometimes the 
upper ones androgynous), distant, short-cylindric, on long, 
exserted peduncles, 15-5 cm. long, densely many-flowered, 
the bracts short-bladed with inflated sheaths green throughout 
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or dark brown at the base; pistillate scales oblong, abruptly 
awned; perigynia slightly longer than the scales, 3 mm. long, 
obliquely spreading, obovoid, hispidulous, nerved, abruptly 
short-beaked, entire at tip——Apr—May. Dry woods and 
rocky slopes; Honshu (Izu Isls.) ; common. 

110a. Carex omurae T. Koyama. Suruca-suce.  Rhi- 
zomes decumbent to ascending, rather loosely tufted, covered 

with brown fibers; leaves spreading, very hard, linear-ensi- 
form, to 16 cm. long, 2.5—4 mm. wide, abruptly short-pointed, 
prominently scabrous on both margins; culms slender, 1-3 to 
a clump, 15-20 cm. long, smooth; spikelets 3-4, the upper 2 
usually close, upright; terminal spikelet staminate, linear, 
1-1.5 cm. long, brown to red-brown; lateral spikelets pistillate, 
cylindrical, 1.5=-2 cm. long, loosely several-flowered, with an 
exserted peduncle; bracts sheathlike, almost bladeless, light 
red-brown; pistillate scales lanceolate-deltoid, acute, half as 

long as the perigynium, pale; perigynia patent, ellipsoidal, 
3-3.5 mm. long, obscurely 3-angled, membranous, greenish 
tawny, faintly many-nerved; beak relatively long, somewhat 
curved when mature, the mouth minutely bidentate; achene 
tightly enclosed, elliptical, crowned by a depressed indistinct 
disc at apex; stigmas 3—Coniferous forest. Honshu (To- 
kaido Distr.). 

111. Carex conica Boott. C. excisa Boott; C. digama 

Nakai; C. doiana Akiyama; C. yoshinoi Ohwi; C. okushirensis 
Akiyama——Hme-Kan-sucz. Rhizomes tufted, sometimes 
with elongate ascending innovations, the neck thinly covered 
with brown fibers; culms 20-50 cm. long, obtusely angled, 
smooth; leaf-blades 2-4 mm. wide, flat, stiff, dark green, 
scabrous; spikes 3-5, erect, the terminal staminate, clavate, 
dark brown, 1.5-2.5 cm. long, the others pistillate (or very 
rarely the upper ones androgynous), distant, short-cylindric, 
12.5 cm. long, rather densely flowered, the bracts short, with 
a long inflated sheath, green throughout or purplish brown at 
the base; pistillate scales obovate, dark purplish brown, some- 
times pale green, abruptly mucronate; perigynia slightly longer 
than the scales, ellipsoidal, 25-3 mm. long, usually light green, 
sparsely puberulent or almost glabrous, abruptly recurved- 
beaked, entire at the tip; stigmas 3—Apr.June. Open woods 
on hillsides and in low mountains; Hokkaido (sw. distr.), 
Honshu, Shikoku, Kyushu; very common.—-s. Korea. 

112. Carex morrowii Boott. var. morrowii. Kan-sucE, 

Izu-KAN-sucE. | Rhizomes short, tufted and forming a large 
clump; culms many, 20-40 cm. long, obtusely 3-angled, 

smooth; leaves fascicled, the blades 5-10 mm. wide, flat, thick 
and very stiff, deep green (white-striped in a widely grown 
garden cultivar), lustrous, scabrous on margin, many veined 
on upper side, the basal sheaths dark castaneous, dull, sparsely 
fibrous when withered or old; spikes 4-6, distant, the termina] 

staminate, linear to narrowly clavate, 2-4 cm. long, the others 
pistillate, short-cylindric, on long exserted erect peduncles, the 

lower bracts short-bladed, inflated and long-sheathing; pistil- 
late scales ovate, brownish, sometimes pale, abruptly cuspidate; 
perigynia broadly ovoid, 3-3.5 mm. long, obliquely spreading 
to somewhat divergent, stramineous or yellowish green, gla- 
brous, nerved, turgid, abruptly tapering into a moderately long, 
recurved beak with a firm sharply 2-toothed tip; stigmas 3. 

Apr-May. Woods in low mountains; Honshu (Iwaki 
Prov. and westw., chiefly on the Pacific side), Shikoku, Kyu- 

shu. 
Var. laxa Ohwi. Yakusnmma-Kan-suce, Leaves 3-5 mm. 

wide; pistillate scales rather loosely flowered; perigynia nar- 



CYPERACEAE 

rowly ovoid, gradually long-beaked——Kyushu (Yaku- 
shima); rare. 

Var. temnolepis (Franch.) Ohwi. C. temnolepis Franch.; 
C. foliosissima var. temnolepis (Franch.) Kuekenth.; C. kin- 
pokusanensis Akiyama——Hososa-KAN-suGE. Leaves 3-5 
mm. wide; pistillate spikes densely flowered; beak of the 
perigynia usually scabrous on the margins——May-June. 
Woods in mountains; Honshu (Ugo Prov. to Tanba, mainly 
on the Japan Sea side). 

118. Carex foliosissima F. Schmidt var. foliosissima. 
C. morrowit sensu auct. Japon., pro parte, non Boott; C. 
yesanensis Franch.; C. crassicaulis Franch.; C. niigatensts 
Koidz.; C. morrowii subsp. foliosissima (F. Schmidt) Ohwi 
——Oku-no-Kan-sucE. Rhizomes short-creeping, in loose 
tufts; culms smooth, obtusely angled, 15-40 cm. long; leaf- 
blades flat, stiff to rather soft, 5-10 mm. wide, scabrous or 
slightly so, 2-ribbed on upper surface, the basal sheaths dark 
brown to dark reddish brown, dull; spikes 3-5, loosely ar- 
ranged, on erect exserted peduncles, the terminal staminate, 

linear, 1.5-3 cm. long, the others pistillate, short-cylindric, 
2-3 cm. long, densely many-flowered, the bracts very short- 
bladed, with prolonged inflated sheaths; pistillate scales ovate, 
abruptly cuspidate, reddish brown to pale green; perigynia 
spreading, broadly obovoid, light yellow-green, 2.5-3.5 mm. 
long, glabrous, nerved, with a rather long recurved beak, 
acutely 2-toothed at tip; stigmas 3——Woods in mountains; 
Hokkaido, Honshu, Kyushu; common. Sakhalin. 

Var. latissima (Ohwi) Akiyama. C. morrowii subsp. 
foliosissima var. latissima Ohwi——Hasasiro-suce. — Leaves 
15-20 mm. wide——Especially abundant in mountains on 
the Japan Sea side of Honshu. 

114. Carex matsumurae Franch. C. taquetii Lév.; C. 
viridissima Nakai ——K1-No-KUNI-SUGE, KIsHU-suUGE. Plant 

densely tufted forming large clumps; culms many, 30-40 cm. 
long, glabrous; leaves evergreen, with flat, thick, deep green, 

lustrous, smooth blades, 8-12 mm. wide, the basal sheaths pale 

green with brown nerves; spikes 4 or 5, distant, light green, 
the upper somewhat approximate, the terminal staminate, 
broadly linear, 3-5 cm. long, the lateral pistillate, cylindric, 

25-35 mm. long, densely many-flowered, erect on exserted 
peduncles, the bracts short, with a long sheath; pistillate 
scales ovate, pale green; perigynia much longer than the scales, 
45 mm. long, nearly erect, obovate, pale green, glabrous, bi- 
convex, several-ribbed, short-beaked, with a membranous 

emarginate tip; beak of achenes with annulate base; stigmas 2. 
Mar.—May. Evergreen woods near seacoasts; Honshu 

(Etchi, Shima Proy., and westw.), Shikoku, Kyushu—-s. 
Korea. 

115. Carex hachijoensis Akiyama. Hacutyé-Kan-suce. 
Rhizomes tufted, sometimes creeping; culms 20-40 cm. long, 
3-angled, almost smooth; leaves longer than the culms, the 
blades 6-7 mm. wide, rather thick, green, nearly glabrous, 
long-attenuate, the basal sheaths light brown, sparingly fibrous 
when withered or old; spikes 3 or 4, the terminal staminate, 

linear, light brown, 2.5-3 cm. long, 2-2.5 mm. across, the 

lateral pistillate, erect, linear-cylindric, 1.5-2 cm. long, with a 
few staminate flowers at the apex, 5 mm. thick, the peduncles 
nearly included, the bracts spathaceous, 7-15 mm. long, pale 
green, with a setaceous short blade; pistillate scales oblong, 
very obtuse and mucronate, pale and slightly tinged with red, 
the midrib green, 3-nerved; perigynia about 3.5 mm. long, 
ovoid to ellipsoid, trigonous or lenticular, glabrous, pale green, 
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many-ribbed, the beak smooth, short, hyaline, subentire; 
achenes narrowed above and crowned by a depressed disc 
about 0.7 mm. across at apex; stigmas (2-) 3——June. Hon- 
shu (Hachijo Isl. in Izu). 

116. Carex laticeps C. B. Clarke. C. hancei C. B. Clarke 
——O-muctsucr. Prominently pilose throughout; rhizomes 
short-creeping; culms 30-50 cm. long; leaf-blades 3-5 mm. 
wide, rather soft, cinereous-green, with whitish hairs, the 
basal sheaths stramineous, dull; spikes 2 or 3, distant, the 
terminal staminate, linear-clavate, 2-3 cm. long, rusty-brown, 

on a long-exserted peduncle, the others pistillate, oblong to 
oblong-cylindric, 2-3 cm. long, about 10 mm. thick, the bracts 
short, leaflike, long-sheathing, the peduncles nearly included; 
pistillate scales oblong, cuspidate, whitish; perigynia longer 
than the scales, 5-6 mm. long, obliquely spreading, yellowish 
green, pilose, nerved, the beak long, erect, acutely 2-toothed; 

achene constricted on the angles near the middle, obliquely 
beaked; stigmas 3——Honshu (Bingo and Bitchu Prov.); 
rare. Korea and China. 

117. Carex insaniae Koidz. C. fauriei Franch—— 
Hrroga-suce. Rhizomes loosely tufted; culms 5-40 cm. 

long; leaf-blades flat, rather thick, glabrous, deep green, 
broadly linear, 8-12 mm. wide, the basal sheaths pale; spikes 
2-4, the terminal linear-clavate, 1-2 cm. long, the others pistil- 
late, oblong, peduncled, rather densely flowered, the lowest 
bract leaflike, long-sheathing; pistillate scales elliptic, rounded 
at the apex and mucronate, pale green; perigynia longer than 
the scales, 5-6 mm. long, obliquely spreading, broadly ellipsoid, 
loosely pubescent, inconspicuously 3-angled, green, abruptly 
short-beaked, with a hyaline emarginate tip; achenes ellipsoid, 
with a short annulate beak, 3-angled, each angle with a con- 
striction near the middle; stigmas 3——May-June. Woods 
and thickets in low mountains; Hokkaido, Honshu (Japan Sea 
side in n. and centr. distr.) ——s. Kuriles. 

Var. papillaticulmis (Ohwi) Ohwi. C. papillaticulmis 
Ohwi AAOBA-SUGE. Leaves 4-8 mm. wide; terminal spike 

linear; perigynia rather long-beaked——Honshu (Pacific side 
of centr, part and Kinki Distr.), Shikoku, Kyushu. 

Var. subdita (Ohwi) Ohwi. C. subdita Ohwi; C. nan- 

kaiensis Honda; C. kiyozumiensis Akiyama; C. tosana Ma- 
kino—Ao-HIE-sucE. Plant slender; leaf-blades 2-4 mm. 

wide, paler green; perigynia 5-6 mm. long——Woods on 
hillsides; Honshu (Tokaido and s. Kinki Distr.), Shikoku. 

118. Carex boottiana Hook. & Arn. C. bongardii 
Boott; C. stupenda Lév. & Van’t.; C. oahuensis var. boottiana 
(Hook. & Arn.) Kuekenth—Hice-suce, O-n1ce-suce, Iso- 
SUGE. Rhizomes densely tufted, forming large clumps, 
with ascending short innovations; culms few to rather many, 

30-50 cm. long; leaf-blades stiff, coriaceous, lustrous, 5-10 mm. 
wide, the margins revolute and prominently scabrous, the 
basal sheaths castaneous, splitting into brown fibers; spikes 

3-6, the terminal staminate, thick-clavate, 3-6 cm. long, 

densely many-flowered, castaneous, the lateral androgynous, 
short-cylindric, densely many-flowered, peduncled, the lower 
bracts leaflike, long-sheathing; pistillate scales oblong, dark 
or yellowish brown, emarginate and awned; perigynia 5-6 

mm. long, obliquely spreading, oblong-elliptic, somewhat 
coriaceous, indistinctly 3-angled, glabrous, many-nerved, with 
a rather long deeply bifid beak, the teeth slightly curved; 
achenes with a curved beak; stigmas 3. Rocks near sea- 
coasts; Honshu (Noto and Awa Prov. westw.), Shikoku, 

Kyushu.—-s. Korea, Ryukyus, China, and Bonin Isls. 
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119. Carex longerostrata C. A. Mey. C. longerostrata 
var. recurvifolia Kuekenth——Htr-sucz, MatTsuMAE-sucE. 
Rhizomes tufted, with ascending short innovations; culms 
slender, 20-40 cm. long; leaves somewhat flaccid, with flat 
blades 2-3 mm. wide, much elongate after flowering, the basal 
sheaths stramineous, early splitting into brown fibers; spikes 
usually 2, the terminal staminate, clavate, 10-15 mm. long, 
densely many-flowered, brownish, the lateral one pistillate, 
ovoid to globose, about 10 mm. long and as wide, few- 
flowered, the bracts short-bladed, short-sheathing, the pe- 

duncle scarcely exserted from the sheath; pistillate scales nar- 
rowly ovate, abruptly short-awned, yellowish brown; perigynia 
longer than the scales, obliquely spreading, 7-8 mm. long, 
obovate-ellipsoid, yellowish green, inconspicuously nerved, 
obsoletely 3-angled, abruptly long-beaked, bifid at apex; 
achenes without appendage at apex——May-July. Grassy 

slopes and thickets in mountains; Hokkaido, Honshu——e. 
Siberia, Korea, Sakhalin, and s. Kuriles———Forma pallida 
(Kitag.) T. Koyama. C. tenuistachya Nakai; C. tenuistachya 
var. pallida Kitag.; C. longerostrata var. pallida Ohwi—— 
CHuzENjI-sucE. With long-creeping rhizomes.——Honshu, 
Kyushu. 

120. Carex lasiolepis Franch. C. adumana Makino— 
AZUMA-SUGE. Plant pilose throughout; rhizomes tufted, 

with ascending, short innovations; culms 5-15 cm. long, 
slender, pilose; leaf-blades rather short, 3-5 mm. wide, flat, 
soft, pilose, yellowish or pale green, the basal sheaths pilose, 

pale, partially dark reddish, scarcely fibrous; spikes 3 or 4, 
long-peduncled, 5=7 mm. long, the terminal staminate, nar- 
rowly obovate, rather many-flowered, the others pistillate, 
densely rather few-flowered, the lower ones usually radical 
and nodding on elongate peduncles, the bract setaceous, 
sheathing, pale; pistillate scales oblong, broadly rounded and 
mucronate at the apex, dark reddish brown; perigynia much 
longer than the scales, 4~4.5 mm. long, nearly erect, acutely 
3-angled, nerveless except for 2 costal nerves, with a thickened, 

prominent stipe, abruptly short-beaked, the apex hyaline, 
minutely 2-toothed——Apr.—May. Shallow soil over rocks in 
mountains; Hokkaido (Mount Apoi), Honshu (n. and centr. 
distr.), Kyushu (n. distr.). 

121. Carex hashimotoi Ohwi. Sayama-suce. Rhi- 
zomes tufted; culms hidden among the leaves, 5-10 cm. 
long, slender; leaf-blades fresh green, soft, flat, 3-5 mm. wide, 
the sheaths pale; spikes 3 or 4, the terminal staminate, pe- 
duncled, pale green, the others pistillate, short-cylindric to 
oblong, 5- to 10-flowered, all but the uppermost radical, the 
bract on the culm sheathing, short-pointed; pistillate scales 
oboyate-elliptic, broadly rounded, pale; perigynia twice as long 
as the scales, 4 mm. long, acutely 3-angled, very weakly 
nerved, pale green, membranous, sparsely puberulent, grad- 
ually narrowed to a stipelike base nearly as long as the body, 
rather abruptly short-beaked, with a minutely 2-toothed hya- 
line apex; stigmas 3, short——Apr.-May. Honshu (Omi, 
Mino, Hida and s. Shinano Prov.); rare. 

122. Carex quadriflora (Kuekenth.) Ohwi. C. digitata 
var. pallida Meinsh.; C. digitata subsp. quadriflora Kuekenth. 

Axa-sucE. Rhizomes short-creeping to ascending, form- 

ing loose tufts; culms 10-20 cm. long, slender, soft, with a 
reddish brown bladeless sheath at base; leaf-blades flat, soft, 
glabrous, deep green, 2-4 mm. wide, the sheaths dark red; 

spikes 3 or 4, the terminal staminate, short-linear, 7-10 mm. 
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long, few-flowered, the upper lateral ones longer, the others 
pistillate, approximate, 1-2 cm. long, very loosely few-flowered 
on a flexuous axis, the peduncles nodding above, the bracts 
bladeless, the sheath elongate, tubular, reddish brown; pistil- 
late scales obovate, truncate, reddish, clasping at base; peri- 
gynia much longer than the scales, 4.5-5 mm. long, acutely 
3-angled, ellipsoidal, sparsely short-pubescent, nerveless except 
for 2 costal nerves, with a prominent, thickened stipe shorter 
than the body, abruptly short-beaked, with a ferrugineous, en- 
tire, membranous mouth; stigmas 3, slender, short. Hok- 
kaido (Mount Kitami-fuji); rare——Korea, Manchuria, and 
Ussuri. 

123. Carex humilis Leyss. var. nana (Lév. & Van’t.) 
Ohwi. C. humilis sensu auct. As. Orient., non Leyss.; C. 

lanceolata var. nana Lévy. & Van’t.; C. nanella Ohwi——Ho- 
SOBA-HIKAGE-SUGE, HIME-HIKAGE-SUGE, HINATA-SUGE. Rhi- 
zomes densely tufted; culms smooth, hidden among the leaves, 
3-6 cm. long; leaf-blades filiform, ciliate-hispidulous, elongat- 
ing after anthesis, 0.5-1.5 mm. wide, the basal sheaths partly 
reddish, splitting into brown fibers, these thinly covering the 
neck of the rhizome; spikes 2-4, erect, the terminal staminate, 
5-10 mm. long, few-flowered, longer than the lateral pistil- 
late ones, the pistillate ovoid, few-flowered, 5-7 mm. long, 

the bracts spathaceous, bladeless, broadly hyaline-margined; 
pistillate scales ovate, acute, hyaline, pale to partially reddish, 
clasping the rachis at base, broadly scarious-margined; peri- 
gynia slightly shorter than the scales, nearly orbicular, 3 mm. 
long, indistinctly trigonous, obsoletely thick-nerved, rather 
densely pubescent, with a rather short oblique thick stipe, 
abruptly very short-beaked, with a ferrugineous entire tip— 
Mar.—May. Shallow soils over rocks or in open woods in 
hills and low mountains; Hokkaido, Honshu, Shikoku, Kyu- 
shu.—Korea. The typical phase occurs in Europe and Si- 
beria. 

Var. callitrichos (V. Krecz.) Ohwi. C. callitrichos V. 
Krecz.—Ito-n1kace-sucz. Leaves involute, capillary, less 
than 0.5 mm. wide; staminate spike many-flowered, ellipsoidal. 
—Kyushu (Tsushima)—s. Kuriles, Korea to Ussuri and 
Manchuria. 

124. Carex lanceolata Boott. C. longisquamata Meinsh.; 
C. delicatula C. B. Clarke; C. yesoensis Koidz.; C. subpedi- 

formis Suto & Suzuki——Hikace-sucz. Rhizomes densely 
tufted, the neck with brown fibers; culms 10-40 cm. long, 
slightly scabrous above; leaf-blades linear, flat, 1.5-2 mm. wide, 
scabrous, the basal sheaths partly reddish brown, scaberulous, 

splitting into parallel fibers; spikes 3-6, erect, the terminal 
pistillate, linear-clavate, 10-15 mm. long, rather few-flowered, 

shorter or slightly longer than the lower ones, the lateral spikes 
pistillate, short-cylindric, 1-2 cm. long, the upper approximate, 
the lower distant, loosely flowered, the lower bracts spatha- 

ceous, bladeless, broadly hyaline-margined; peduncles scarcely 
exserted from the sheath; pistillate scales ovate, acute, fer- 

rugineous to castaneous, rarely pale, with broadly scarious 
margins; perigynia shorter than the scales, obovoid, 3 mm. 
long, many-ribbed, densely pubescent, with a thick oblique 
stipe, the beak extremely short, ferrugineous, slightly re- 
curved with an entire tip——Apr—June. Open woods in 
hills and mountains; Hokkaido, Honshu, Shikoku, Kyushu; 

common. Korea, Manchuria, and Ussuri. 
125. Carex grallatoria Maxim. Huva-suczt. Rhizomes 

slender, short, with ascending innovations; culms slender, 
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5-20 cm. long; leaf-blades about 1 mm. wide, overtopping the 
culm after anthesis, the basal sheaths dark reddish, rarely 
pale; spikes unisexual (plant dioecious), solitary, terminal, 
bractless, the pistillate loosely 3- to 6-flowered, broadly linear, 
about 1 cm. long, the staminate loosely few-flowered, linear, 
reddish brown; pistillate scales narrowly ovate, pale to partially 
reddish brown, slightly lustrous, clasping at base; perigynia 
nearly as long as or slightly longer than the scales, ellipsoidal, 
nerveless except for 2 scabrous costal nerves, pale green, mem- 
branous, the beak short, recurved, with an entire hyaline 
mouth; stigmas 3, rather long——Apr-—May. Rocks in woods 
in mountains; Honshu, Shikoku, Kyushu; gregarious and 
matted. 

126. Carex heteroclita Franch. C. grallatoria var. 
heteroclita (Franch.) Kuekenth——Sanact-suce. Closely 
allied to the preceding; leaf-blades flat, 1-2.5 mm. wide, short; 

spikes androgynous, the staminate part shorter than the 
loosely few-flowered pistillate part——Rocks in woods in 
mountains; Honshu (Kantd, westw. to Kinki Distr.), Shi- 
koku, Kyushu—Formosa. 

127. Carex gifuensis Franch. C. argyrostachys Lév. & 
Van’t——Kuro-nina-suce. Rhizomes slightly woody, short- 

creeping, much-branched, forming mats; culms 10-30 cm. 
long, slender, pilose-scabrous; leaves elongating after anthesis, 
pilose, the blades rather flat, 1.5-2.5 mm. wide, light to 
yellowish green, at first pilose-scabrous above, the basal sheaths 
partially dark reddish, prominently reticulate-fibrous, the 
ligules prolonged, pale, scarious, dorsally 2-lobed; spikes 2 or 
3, contiguous, erect, the terminal staminate, narrowly lan- 

ceolate, 10-15 mm. long, usually reddish, the lateral pistillate, 
sessile, oblong, 5-10 mm. long, densely rather few-flowered, the 

lowest bract scalelike, clasping, short-setaceous at tip; pistillate 
scales ovate, abruptly short-cuspidate, dark castaneous, the 
margins broadly hyaline; perigynia longer than the scales, 4 
mm. long, pilose, several-ribbed, with a thick stipe, abruptly 
short-beaked, with a dark purplish brown entire tip; stigmas 
3.—Apr—June. Dry open woods; Honshu (Shimotsuke, 
Mino, and Ise Prov.); rare. 

128. Carex mira Kuekenth. Sawa-nme-sucr. Rhi- 
zomes densely tufted, forming large clumps; culms 20-40 cm. 
long, slender, decumbent when the achenes are ripe; old leaves 
persistent and surrounding the neck at base, circinately 
curved, the new leaves erect, flat, about 2 mm. wide, sparsely 
hairy, the basal sheaths partially dark red, the ligules scarcely 
developed; spikes 2-4, erect, approximate, the terminal stami- 
nate, broadly linear, dark reddish brown, with minutely ciliate 
scales, the lateral pistillate, oblong, 5-10 mm. long, sessile, 
the lowest bract auriculate, clasping, not sheathing, short- 
awned; pistillate scales elliptic, dark reddish brown, minutely 
ciliate; perigynia as long as and narrower than the scales, 
ovoid-fusiform, 3-3.5 mm. long, compressed-trigonous, loosely 
appressed-pilose, gradually narrowed at each end, short- 
beaked, with a dark brown minutely 2-toothed mouth; stigmas 
3.—FPine woods in mountains; Honshu (Mikawa Prov. to 

Kinki and Chigoku Distr.) ; rare ——Korea. 
129. Carex melanocarpa Cham. C. brachyphylla 

Turcz.; C. ericetorum subsp. melanocarpa (Cham.) Kuekenth. 
—TaAKANE-HIME-SUGE. Rather firm tufted herb; culms 

5-15 cm. long, erect, smooth, rigid; leaf-blades stiff, lustrous, 
spreading, 1.5-2.5 mm. wide, the sheaths partially reddish 
purple; spikes 2 or 3, approximate, erect, the terminal stami- 
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nate, linear, 7-13 mm. long, the lateral pistillate, narrowly 
oblong to nearly globose, densely few-flowered, subsessile, 4-8 
mm. long, the bracts very short, auriculate, not sheathing, 
sometimes with a setaceous tip; pistillate scales broadly elliptic, 
very obtuse to nearly rounded, ciliolate, dark reddish brown; 
perigynia slightly longer than the scales, 2 mm. long, el- 
lipsoidal, obtusely angled, with 2 costal nerves, sparsely short- 
setulose mainly on the upper part, abruptly short-beaked, the 
tip hyaline, emarginate; stigmas 3——July-Aug. Dry alpine 
slopes; Hokkaido (Mount Yubaridake); very rare-——Sakha- 
lin, and e. Siberia. 

1380. Carex vanheurckii Mucll-Arg. C. amblyolepis 
Trautv. & Mey., non Peterm.; C. pensylvanica var. amblyolepis 
(Trautv. & Mey.) Kuekenth.; C. pseudowrightii Honda; C. 
vanheurckii var. pseudowrightii (Honda) Ohwi——Nuto- 
SUGE, SHIROUMA-HIME-SUGE. Rhizomes loosely branched, 

with short-creeping innovations; culms slender, slightly sca- 
brous, 10-40 cm. long, ultimately decumbent; leaf-blades flat, 
1.5-2 mm. wide, rather soft, the basal sheaths dark reddish 
purple, splitting into fibers; spikes 2 or 3, erect, the terminal 
staminate, many-flowered, linear, 1-2 mm. long, with obtuse, 

margined, thin scales broadly scarious, the others pistillate, con- 
tiguous, 4-7 mm. long, ovate-ellipsoidal, rather few-flowered, 
the bracts scalelike, dark reddish purple, 4-6 mm. long; pistil- 
late scales ovate-elliptic, acute, dark reddish purple; perigynia 
nearly as long as the scales, about 2.7 mm. long, globose- 
obovoid, with 2 costal nerves, obscurely 3-angled, sparsely 
hispidulous, often glabrate, abruptly short-beaked, the beak 
purplish with an entire hyaline mouth; stigmas 3—July- 
Aug. Alpine slopes; Hokkaido, Honshu (n. and centr. distr.) ; 
rather rare-——e. Siberia, Sakhalin, Kuriles, and Kamchatka. 

131. Carex oxyandra (Fr. & Say.) Kudo var. oxyandra. 
C. montana var. oxyandra Fr. & Sav.; C. wrightii Franch., non 
Dewey; C. pilulifera sensu auct. Japon., non L—H«me-suce. 
Plant loosely tufted, with short ascending rhizomes; culms 
10-50 cm. long, slender, scabrous; leaf-blades flat, 2-3 mm. 

wide, soft, the basal sheaths reddish, sparsely fibrous; spikes 
3-6, all but the lowest approximate, the terminal staminate, 
5-8 mm. long, dark red, linear, with acute, scarious-margined 

scales, the lateral spikes pistillate, ovate-globose, 5-7 mm. long, 
few-flowered, the bracts scalelike, sheathless, sometimes ending 

in a short awnlike bristle; pistillate scales dark reddish purple, 
ovate-oblong, acute; perigynia longer than the scales, nar- 
rowly ovate to elliptic, 2.5-3.5 mm. long, obtusely trigonous, 
with 2 costal nerves, sparsely short-pubescent, abruptly short- 
beaked, with a minutely 2-toothed tip——May-July. Coni- 
ferous woods, sometimes in sandy places in volcanoes, often 
in alpine regions; Hokkaido, Honshu, Shikoku, Kyushu; 
rather common.——Sakhalin, Kuriles, and Formosa. 

Var. lanceata (Kuekenth.) Ohwi. C. wrightii var. lanceata 
Kuekenth——NacaMt-no-Hmme-sucE, _ Pistillate scales broadly 
lanceolate, long-attenuate; perigynia 4-5 mm. long, narrowly 
lanceolate, sparsely puberulent, long-beaked——Woods; Hon- 
shu (centr. and Kinki Distr.) ; rather rare. 

13la. Carex chinoi Ohwi ex T. Koyama. TatTesHina- 
HIME-SUGE. Rhizomes covered with yellow-brown fibrous 
remains of leaf-sheaths; leaves narrowly linear, nearly as long 
as the culms; basal sheaths yellow-brown; terminal staminate 

spikelet 5-10 mm. long; lateral pistillate spikelets globose, 3-6 
mm. across; bracts setaceous; pistillate scales elliptic- to oblong- 
ovate, yellow-brown with a lighter colored margin, short- 
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cuspidate; perigynia narrow-obovate, 2.5-3 mm, long, trigo- 
nous, almost nerveless except the lateral 2 keels, short-stipitate 
at base; achenes elliptical; otherwise with the characters of C. 
oxyandra——Honshu (Mount Tateshina, Shinano Proyv.); 
rare. 

182. Carex limosa L. C. limosa var. fuscocuprea Kue- 
kenth.; C. fuscocuprea (Kuekenth.) V. Krecz——Yacut-suce. 
Rhizomes elongate, long-creeping, with yellow-tomentose, 
thick roots; culms 20-40 cm. long; leaf-blades 1.5-2.5 mm. 
wide, cinereous-green, the sheaths reddish brown; spikes 2 or 
3, distant, the terminal staminate, linear, 2—-2.5 cm. long, on an 
erect peduncle, dark tawny, the others pistillate or rarely with a 
short terminal staminate portion, ovoid or oblong, 15-20 mm. 
long, pendulous on long setaceous peduncles, the lowest bract 

bristlelike, erect; pistillate scales ovate, acute, sharply mucro- 

nate, copper-brown; perigynia narrower and slightly shorter 
than the scales, elliptic, 3.5-4 mm. long, glaucous-green, com- 
pressed-triangular, several-nerved, densely puncticulate, 
abruptly very short-beaked, with a ferrugineous emarginate 
tip; achene compressed-trigonous; stigmas 3.—June—Aug. 
Sphagnum bogs; Hokkaido, Honshu (Tajima Prov. and 
eastw.); rather common.—Widely distributed in bogs in the 
N. Hemisphere. 

183. Carex paupercula Michx. C. limosa var. irrigua 
Wahlenb.; C. irrigua (Wahlenb.) Smith; C. gentiliana Lév.; 
C. magellanica sensu auct. Japon., non Lam. DAKE-SUGE. 
Somewhat resembles the preceding; culms 20-40 cm. long; 
leaf-blades flat, bright green, 2-3 mm. wide, the basal sheaths 
brown, rarely reddish; spikes 2-4, approximate, the terminal 
staminate (rarely gynecandrous), linear, 7-15 mm. long, few- 
flowered, the lateral 2 or 3 pistillate, oblong, 10-15 mm. long, 
pendulous on long setaceous peduncles, the lowest bract leaf- 

like, erect, scarcely sheathing; pistillate scales broadly lanceo- 

late, long-acuminate, dark copper-red; perigynia suberect, 
shorter and broader than the scales, broadly elliptic, 2.5-3 
mm. long, compressed-trigonous, densely puncticulate, slen- 
derly few-nerved, nearly beakless, the tip ferrugineous, entire; 
stigmas 3——June-July. Sphagnum bogs in mountains; 
Honshu (Shinano and Uzen Proy.)——n. Kuriles, and 
widely distributed in the N. Hemisphere. 

184. Carex livida (Wahlenb.) Willd. C. limosa var. 
livida Wahlenb.; C. fujitae Kudo—Musetn-suce. Rhizoma- 
tous, the roots smooth, white, fibrous; culms 20-30 cm. long, 

glabrous; leaf-blades erect, cinereous-green, rather flat, 2-3 mm. 
wide, the sheaths partially grayish brown; spikes 2-4, erect, 
the terminal staminate, lanceolate, reddish brown, 1-1.5 cm. 

long, the others pistillate, short-cylindric, few-flowered, short- 
peduncled, 1-2 cm. long, the bract leaflike, longer than the 
spikes, very short-sheathing; pistillate scales elliptic, obtuse, 

light brown, deciduous; perigynia slightly longer than the 

scales, ovoid, 4 mm. long, erect, 3-angled, glaucous, densely 
puncticulate, inconspicuously nerved, nearly beakless, with a 
ferrugineous entire tip; stigmas 3. July. Bogs in high 
mountains; Hokkaido (Mount Taisetsu) ——Korea, Kuriles, 
and widely occurring in northern part of the N. Hemisphere. 

185. Carex laxa Wahlenb. C. macrochlamys Franch. 
—ITO-NARUKO-SUGE. Rhizomatous; culms 20-40 cm. long, 
slender, glabrous; leaf-blades soft, 1.5-2.5 mm. wide, the 
sheaths pale or light brownish; spikes 2 or 3, loose, the 
terminal staminate, linear, 1.5-2.5 cm. long, tawny, the lateral 
pistillate, oblong to narrowly so, rather densely flowered, 
pendulous on long peduncles, the lowest bract short, leaflike, 
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long-sheathing; pistillate scales oval, very obtuse, reddish 
cupreus; perigynia as large as the scales, ascending, ovoid, 
more or less compressed-trigonous, glaucous, densely puncticu- 
late, indistinctly nerved, abruptly short-beaked, with a fer- 
rugineous entire tip; stigmas 3—Bogs; Hokkaido, Honshu 
(Rikuchu Prov.); rare——n. Korea, Kuriles, and Siberia to 
Europe. 

186. Carex vaginata Tausch var. petersii (C. A. Mey.) 
Akiyama. C. falcata Turcz.; C. petersi C. A. Mey.; C. 
sparsiflora var. peters (C. A. Mey.) Kuekenth——Saya-sucE, 
KE-YARL-SUGE. Rhizomes elongate, slender; culms 20-50 cm. 

long, glabrous; leaf-blades soft, flat, bright green, 2-5 mm. 
wide, the sheaths partially dark reddish purple; spikes 2-4, 
distant, the terminal staminate, broadly linear, 1.5-2 cm. long, 
dark purplish brown, the lateral pistillate, short-cylindric, 
rather densely many-flowered, long-peduncled, 1.5—2 cm. long, 

the bracts short-bladed, long-sheathing; pistillate scales ovate, 
dark purplish brown or dark reddish purple; perigynia longer 
than the scales, ascending to spreading, obtusely 3-angled, 
ovoid, membranous, glabrous, faintly nerved, abruptly short 
to rather long-beaked, with an obsoletely 2-toothed apex; 
stigmas 3.—June-July. Woods in mountains; Hokkaido, 
Honshu (Mount Yakeishidake in Rikuchu Prov.); rare—— 
e. Siberia, Sakhalin, Kamchatka, s. and centr. Kuriles, and 
Korea. The typical phase occurs in Canada, Siberia, and Eu- 
rope. 

187. Carex pilosa Scop. C. auriculata Franch.; C. hako- 
datensis Lév. & Van’t.; C. pilosa var. auriculata (Franch.) 
Kuekenth- SAPPORO-SUGE, IHANA-MAGARI-SUGE, MIMI-SUGE. 

Rhizomes slender, elongate; culms 30-60 cm. long, usually 
loosely pilose; leaf-blades 5-10 mm. wide, flat, abruptly acumi- 
nate, soft, loosely pilose or sometimes glabrous, deep green, the 
basal sheaths (at least the lower ones) bladeless and dark 
purplish sanguineous; spikes 3 or 4, distant, the terminal 
staminate, linear-clavate, 10-20 mm. long, long-peduncled and 

much overtopping the next one, the lateral pistillate, cylindric, 

2-3 cm. long, loosely flowered, the lower ones long-peduncled, 
the bracts leaflike, usually pilose, long-sheathing; pistillate 
scales ovate, acute, dark reddish purple; perigynia longer than 
the scales, ovoid, 4-5 mm. long, obtusely 3-angled, light green, 
membranous, glabrous, weakly nerved, abruptly rather long- 
beaked, with an obliquely truncate, emarginate, membranous 
apex; stigmas 3—June-July. Woods; Hokkaido, Honshu 
(n. distr. south to Yechigo Prov.); rare——Sakhalin, Korea, 
and westw. to n. Europe. 

188. Carex kujuzana Ohwi. Kujo-tsurtsucr.  Rhi- 
zomes creeping, rather short; culms solitary to few, soft, 50-60 

cm. long, acutely angled, glabrous; leaf-blades 3-4 mm. wide, 
soft, flat, flaccid, abruptly pointed; spikes 2 or 3, widely dis- 
tant, the terminal staminate, long-pedunculate, lanceolate, 
2-2.5 mm. long, dark reddish, the lateral pistillate, 1-1.5 cm. 
long, oblong, 5- to 8-flowered, pendulous on very long capillary 
peduncles, the bracts leaflike, long-sheathing; pistillate scales 

acute, pale tawny, partially dark reddish; perigynia longer 
than the scales, 6 mm. long, spreading, broadly obovoid, light 
yellowish green, slenderly nerved, the beak long, deflexed, with 
an obliquely truncate hyaline tip; stigmas 3——May. Grassy 
slopes in mountains; Kyushu (Mount Kuju); very rare. 

189. Carex dissitispicula Ohwi. C. kunioi T. Koyama 
K ARUIZAWA-TSURI-SUGE. Rhizomes elongate, creeping; 

culms solitary to few, slender, soft, 25-60 cm. long, glabrous; 
leaf-blades of the sterile fascicles elongate and overtopping the 
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culm, 3-4 mm. wide, soft, flattish, the basal sheaths bladeless 

or short-bladed, partially dark purple or purplish brown, the 
nerves pale green, areolate with transverse veinlets; spikes 2 
or 3, widely distant, the terminal staminate, long-pedunculate, 

15-20 mm. long, linear, purplish brown, the lateral pistillate, 
oblong, 10-20 mm. long, loosely 5- to 13-flowered, pendulous on 
long capillary peduncles, the bracts short-bladed, long-sheath- 
ing; pistillate scales ovate-elliptic, acuminate, pale; perigynia 
longer than the scales, 5.5-6.5 mm. long, ovoid-fusiform, 
3-angled, slenderly nerved, glabrous, yellowish green, the beak 
long, slightly recurved, with an obliquely truncate hyaline tip; 
stigmas 3——May-June. Wet grassy places; Honshu (Karui- 
sawa in Shinano Prov.); rare. 

140. Carex filipes Fr. & Sav. Rhizomes short-creeping; 
culms tufted, 30-50 cm. long, soft, acutely angled, glabrous; 
leaf-blades thin and soft, flat, nearly glabrous, glaucous to 
bright green, rather abruptly narrowed toward apex, the 
basal sheaths bladeless; spikes 3 or 4, distant, the terminal 

staminate, the others pistillate, short-cylindric, very loosely 
several-flowered, spreading to pendulous, the bracts leaflike, 
long-sheathing; pistillate scales ovate, acuminate, pale, partially 
dark reddish or brownish; perigynia nearly as long as the 
scales, 5-6 mm. long, broadly ovoid-fusiform, glabrous, pale 

green, membranous, weakly nerved, rather long-beaked, with 
a truncate hyaline tip; stigmas 3. 

Var. filipes. Tama-tsurr-sucE. Leaf-blades 2-4 mm. 
wide, the sheaths dark reddish purple; staminate spike dark 
purplish brown or sometimes pale, linear, 10-15 mm. long, 
short- or rather long-peduncled, few-flowered, the pistillate 
loosely several-flowered, the upper contiguous, the lower dis- 
tant——Apr.—June. Woods or grassy places in hills and 
mountains; Honshu (n. distr., westw. to Kinki Distr.), Shi- 
koku; rather common. 

Var. tremula (Ohwi) Ohwi. C. arisanensis var. tremula 
Ohwi; C. tremula (Ohwi) Ohwi——Hme-yuzu-suce. Plant 
smaller; leaf-blades narrow, short, abruptly acuminate to 

acute; staminate spike broadly linear, very short, few-flowered, 
inconspicuous——Apr.—May. Shikoku, Kyushu. 

Var. rouyana (Franch.) Kuekenth. C. rouyana Franch. 
——O-rama-tsurtsuce. Plant larger; leaf-blades 3-7 mm. 
wide, the sheaths pale or brownish, rarely partially purplish 
brown; staminate spike elongate, always long-peduncled and 
surpassing the adjacent one——Apr.—June. Woods in moun- 
tains and hills; Honshu (Kanto and westw. to Kinki Distr.). 

Var. arakiana (Ohwi) Ohwi. C. rouyana var. arakiana 
Ohwi; C. arakiana (Ohwi) Ohwi——Htro-na-no-6-TaMa- 
TsuRI-suGE. | Resembles the preceding variety, the leaves 
usually living two years, 8-12 mm. wide, deep green, the basal 
leaf-sheaths at least partially dark sanguineous-purple—May. 
Honshu (Tango and Aki Proy.). 
141. Carex papulosa Boott. C. flectens Boott; C. grandi- 

squama Franch.; C. sekimotot Honda——Ezo-tsurt-suce. 
Plant loosely tufted; culms soft, 30-50 cm. long, glabrous; leaf- 
blades flat, flaccid, 3-7 mm. wide, grayish green, the basal 

sheaths stramineous, short-bladed; spikes 2 or 3, widely distant, 
the terminal staminate, narrowly lanceolate, 1.5-3 cm. long, 
long-peduncled, ferrugineous, the lateral pistillate, oblong, 
long-peduncled, pendulous, the bracts short-bladed, long- 
sheathing; pistillate scales elliptic, rounded and mucronate, 
ferrugineous; perigynia longer than the scales, 5-6 mm. long, 
erect, ovoid-fusiform, 3-angled, grayish brown, puncticulate, 

faintly nerved, dull, glabrous, rather gradually long-beaked, 
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with a truncate tip; stigmas 3——June-July. Wet places; 
Hokkaido, Honshu (n. distr. southw. to Shimotsuke, Hitachi, 

and Shinano Proy.), Kyushu; rare-——Korea and Ussuri. 

142. Carex parciflora Boot var. parciflora. C. glehnii 
F. Schmidt; C. jackiana subsp. parciflora (Boott) Kuekenth.; 
C. kamtkochiana Nakai GUREN-SUGE, “GLEHN”-sUGE. Rhi- 
zomes abbreviated or very shortly elongate, loosely to densely 
tufted; culms 50-70 cm. long, soft, glabrous, acutely 3-angled; 
leaf-blades flat, 5-10 mm. wide, soft, bright or yellowish green, 

the sheaths pale; spikes 4 or 5, erect, the terminal staminate, 
linear, pale, 1-1.5 cm. long, peduncled (sessile in forma 
ochrolepis (Franch.) T. Koyama), the lateral pistillate, dis- 
tant, narrowly oblong, 1.5-3 cm. long, the lower long- 
peduncled, the bracts leaflike, long-sheathing; pistillate scales 
ovate, pale green; perigynia longer than the scales, 44.5 mm. 
long, obliquely spreading, ovate-oblong, obtusely 3-angled, 
membranous, glabrous, gradually long-beaked, with an ob- 
liquely truncate hyaline tip; stigmas 3——TJune-July. Wet 
places in lowlands and mountains; Hokkaido, Honshu (n. 
distr.) ——Sakhalin, and s. Kuriles. 

Var. macroglossa (Fr. & Sav.) Ohwi. C. macroglossa Fr. 
& Say.; C. jackiana subsp. parciflora var. macroglossa (Fr. & 
Sav.) Kuekenth.; C. filipes var. oligostachys Kuekenth. pro 
parte, excl. synon——Ko-juzu-suce. Plant more slender; 
leaf-blades glaucous-green, usually narrower; pistillate spikes 
oblong, rather few-flowered, 1-1.5 cm. long; stigmas 3—— 
Forma subsessilis Ohwi. Mucr-sucr. _ Perigynia to 8 mm. 
long——Wet places in lowlands; Hokkaido, Honshu, Kyushu. 
—-s. Korea. 

Var. vaniotii (Lév.) Ohwi. C. vaniotii Lév.; C. gagaensis 
Akiyama—Nacaso-no-Ko-juzu-sucE. Plant slender; leaves 
vivid green, 2-5 mm. wide; culms 20-30 cm. long; perigynia 
suberect, obtusely angled, ovate-fusiform, narrower than in the 
typical phase. June-July. Wet places in subalpine regions; 
Honshu (n. and centr. distr., chiefly on the Japan Sea side). 

143. Carex tumidula Ohwi. Iwaya-sucz. Rhizomes 
slender, long-creeping; culms 15-30 cm. long, glabrous; leaf- 
blades linear, longer than the culms, 2-3 mm. wide, soft, flat, 
the basal sheaths membranous, pale, usually indistinctly 
punctate-puberulent, the lower ones bladeless and ferrugineous, 
the ligules oblique, ferrugineous; spikes 7-9, erect, 1-2 cm. 
long, pedunculate, androgynous except the terminal one, fre- 
quently binate to ternate at each node, sometimes sparingly 
branching at base, the pistillate loosely 1- to 3-flowered, the 
bracts leaf-like, with an inflated sheath at base, at least the 

lowest one much longer than the inflorescence; scales of both 
sexes nearly alike, oblong, very obtuse, pale ferrugineous; 
perigynia 3 mm. long, ovate-rhomboid, 3-angled, mem- 
branous, gray-green, inconspicuously nerved, abruptly nar- 
rowed at each end, short-beaked, with an emarginate tip; 
stigmas 3, rather thick——Apr—May. Mountains; Shikoku 
(Iyo Prov.); rare. 

144. Carex siderosticta Hance. Tacane-sd. Rhi- 
zomes creeping, elongate, slender; culms few, 10-40 cm. long, 
with only a few sheaths at the base; leaves of sterile fascicles 
with broadly lanceolate to lanceolate blades 1-3 cm. wide, thin, 
soft, glabrous or sparsely puberulent, scabrous on margins; 
spikes 4-8, androgynous, erect, short-cylindric, few-flowered, 
1-2 cm. long, the bracts spathaceous, the sheath ampliate 
above, usually bladeless; pistillate scales oblong, obtuse, fre- 
quently brown-spotted; perigynia 3 mm. long, ellipsoidal, 
3-angled, pale green, membranous, glabrous, slenderly nerved, 
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the beak extremely short, with an entire tip; stigmas 3, slender, 
elongate——Apr.May. Woods in mountains; Hokkaido, 
Honshu, Shikoku, Kyushu; rather common. Korea, Ussuri, 

Manchuria, and China. 

145. Carex ciliatomarginata Nakai. C. siderosticta var. 
pilosa Lév——Ke-Tacane-s0.  Much-resembling the preced- 
ing, the leaf-blades slightly smaller and prominently long- 
ciliate at least on the lower margins; terminal spike usually 
staminate only, ovate-oblong; perigynia pilose—Apr.—May. 
Dry shaded grassy places in mountains; Honshu (centr. distr. 
and westw.), Shikoku, Kyushu; rather rare——Korea. 

146. Carex pachygyna Fr. & Sav. SAsA-No-HA-SUGE. 
Rhizomes creeping, elongate, thickened at the nodes, some- 
what ligneous; culms soft, 15-30 cm. long; leaf-blades lanceo- 
late to broadly so, 1-2 cm. wide, flat, soft, glabrous or 
sparsely pilose, the basal sheaths pale cinnamon, the lower 
ones bladeless; spikes rather many, globose-ovoid, androgynous, 
binate to ternate at the nodes, on unequal erect peduncles, 

densely few-flowered, 4-6 mm. long and as wide, the staminate 
part very short and inconspicuous, the bracts bladeless, 
spathaceous, the sheaths pale or yellowish green, ampliate 
above; pistillate scales ovate-orbicular, rounded at the apex, 
pale; perigynia longer than the scales, 2-2.5 mm. long, ascend- 
ing, ellipsoidal, 3-angled, many-nerved, pale green, glabrous, 
rounded at the apex and nearly beakless; stigmas 3, thick, 
short-——Apr—May. Woods in low mountains; Honshu 

(Kinki Distr. and westw.), Shikoku. 
147. Carex ischnostachya Steud. C. ringgoldiana Boott 

—Juzu-sucz. Rhizomes densely tufted; culms erect, 30-60 

em. long, rather firm; leaf-blades flat, deep green, 5-10 mm. 
wide, the basal sheaths bladeless, dark reddish; spikes 3-6, 
contiguous except the lower ones, the terminal one staminate, 
pale, filiform, 2-3 cm. long, shorter than the pistillate, the 
pistillate cylindric, rather loosely to rather densely many- 

flowered, erect, 2-5 cm. long, the bracts leaflike, longer than 
the culm, long-sheathing; pistillate scales small, broadly ovate, 

obtuse, entire, pale; perigynia 3-4 times longer than the scales, 
narrowly ovoid, 3.5-5 mm. long, inflated, erect-patent, obso- 
letely 3-angled, glabrous, olive-colored, prominently nerved, 
gradually rather long-beaked, obliquely truncate and hyaline 
at tip; stigmas 3, slender, short——Apr.—June. Wet places in 
lowlands and hills, especially along streams; Hokkaido, Hon- 
shu, Shikoku, Kyushu; common—Ryukyus, Korea, and 

China. 
148. Carex maculata Boott. C. micans Boott; C. macu- 

lata forma viridans Kuekenth—Tacursuce. Rhizomes 
tufted; culms slender, erect, 20-60 cm. long, glabrous; leaf- 
blades glaucous, somewhat soft, nearly glabrous, 3-5 mm. 
wide, densely puncticulate, the sheaths light ferrugineous, 
thinly membranous, the ligule light ferrugineous and very 
thin; spikes 3 or 4, erect, the terminal staminate, linear, sessile, 

1-3 cm. long, light ferrugineous, the lateral pistillate, cylindric, 
densely many-flowered, erect, 1-4 cm. long, the upper ones 
nearly sessile, the lower long-peduncled, the lower bracts leaf- 
like, longer than the culm, long-sheathing; pistillate scales nar- 
rowly ovate, obtuse, pale ferrugineous; perigynia much longer 
than the scales, 2.5 mm. long, broadly ellipsoidal, ascending, 
compressed-trigonous, grayish green, frequently brownish 
when dried, densely papillose, with several raised nerves, 

rounded and abruptly short-beaked, the mouth ferrugineous, 
hyaline, entire; stigmas 3, short——May-June. Wet places in 
lowlands; Honshu, Shikoku, Kyushu.—s. Korea, Ryukyus, 
Formosa, China, and India. 
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149. Carex hakonensis Fr. & Sav. C. krameri Fr. & 
Sav.; C. onoei var. krameri (Fr. & Sav.) Kuekenth——Ko- 
HARI-SUGE, Koxe-sucr. | Rhizomes extremely short, densely 
tufted; culms very slender, obtusely angled, nearly glabrous, 10— 
20 cm. long; leaf-blades capillary, involute, to 1 mm. wide; spike 
solitary, terminal, androgynous, ovoid, 3-5 mm. long, the stam- 
inate few-flowered, short, inconspicuous, the bracts wanting; 
pistillate scales broadly ovate, reddish or dark brown; perigynia 
slightly longer than the scales, about 2 mm. long, ascending, 
elliptic-ovoid, compressed-trigonous, not turgid, with 2 costal 
nerves, abruptly short-beaked, emarginate at apex; stigmas 3. 
—May-Aug. Wet places in mountains; Hokkaido, Honshu, 
Shikoku, Kyushu——K orea. 

150. Carex onoei Fr. & Sav. C. capituliformis Meinsh.,; 
C. hakonensis var. onoei (Fr. & Sav.) Ohwi——Hrcace-Hari- 
sucE. | Somewhat resembling the preceding; culms 15-30 
cm. long, soft, acutely angled, scabrous on the angles; leaves 
flat, soft, 15-3 mm. wide; perigynia 2.5-3 mm. long, ovate, 
compressed-triangular, faintly nerved, abruptly very short- 
beaked, 2-toothed at tip——June-July. Wet shaded places; 
Hokkaido (Hakodate), Honshu (Nikko, Mount Kirigamine 
in Shinano and elsewhere) Korea and Ussuri. 

151. Carex fulta Franch. Nixx6-HArtsuce, Hime-TAMA- 
SUGE. Rhizomes short, tufted; culms 20-40 cm. long, soft, 
acutely angled, 0.6-1 mm. thick, prominently scabrous on the 
angles; leaf-blades 2-3 mm. wide, flat, soft, thin; spike solitary, 
terminal, androgynous, ovoid-globose, 5-7 mm. long, 4-5 mm. 
in diameter, the staminate inconspicuous, the pistillate with 
rather many flowers; pistillate scales ovate-elliptic, pale, some- 
times the lower 1 or 2 ending in a short awn; perigynia 
longer than the scales, 2-2.5 mm. long, spreading, broadly 
ovoid, slightly compressed, 3-angled, few-nerved on each side, 
abruptly short-beaked, with a membranous entire tip; stigmas 
3, short. June-July. Wet places in mountains; Honshu 
(n. and centr. distr. and Bitchu Prov.) ; rather rare. 

152. Carex uda Maxim. Ezo-HArtsucE, O-HARI-SUGE. 
Culms 15-50 cm. long, soft, about 1 mm. thick, in dense tufts, 
acutely angled, glabrous; leaf-blades 2-3 mm. wide, flat, soft, 
thin; spike solitary, terminal, 7-10 mm. long, androgynous, 
ovate to oblong, the staminate 2-3 mm. long, shorter than the 
pistillate; pistillate scales oblong-lanceolate, acute, pale fer- 
rugineous; perigynia longer than the scales, somewhat re- 
flexed, ovate-lanceolate, inflated, 3-angled, membranous, pale 
green, faintly nerved, gradually long-beaked, emarginate; 
stigmas 3.—Wet places in mountains; Hokkaido, Honshu 
(Mount Kirigamine in Shinano Proy.); rare——Sakhalin, 
Korea, Amur, and Ussuri. 

153. Carex biwensis Franch. C. capillacea sensu auct. 
Japon., non Boott; C. rara subsp. capillacea Kuekenth., pro 
parte; C. rara var. biwensis (Franch.) Kuekenth—Matsupa- 
sucE. Plant tufted; culms 10-40 cm. long, obtusely angled, 
glabrous; leaf-blades 1.5 mm. wide; spike solitary, terminal, 

1-2 cm. long, the staminate linear, longer or shorter than the 
pistillate, about 1 mm. across, the pistillate oblong, about 3 
mm, across, densely many-flowered; pistillate scales elliptic, 
very obtuse, rusty-brown; perigynia about as long as the scales, 
1.5-2 mm. long, spreading, broadly ovoid, inflated, trigonous, 
nerved, abruptly very short-beaked with an entire tip— 
Apr.—June. Wet places; Honshu, Shikoku, Kyushu; rather 
common.—Korea, Manchuria, and Ussuri. 

154. Carex capillacea Boott var. capillacea. C. on- 
takensis Franch.; C. rara subsp. capillacea (Boott) Kuekenth. 
—Hanricane-suce. Culms tufted, slender, sulcate, glabrous, 
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10-30 cm. long; leaf-blades filiform, about 1 mm. wide, gla- 
brous, flat or slightly involute, erect; spike solitary, androgy- 
nous, 5-10 mm. long, the staminate lanceolate, 3- to 5-flow- 
ered, 3-5 mm. long, the pistillate densely flowered, 5 mm. 
across, longer or shorter than the staminate part; pistillate 
scales ovate, very obtuse, ferrugineous; perigynia slightly 
longer than the scales, 2.5-3 mm. long, spreading, broadly 
ovoid, inflated, trigonous, faintly nerved, abruptly short- 
beaked, subemarginate; stigmas 3, short-——Apr.—May. Wet 
places; Hokkaido (rare), Honshu, Kyushu; rather common. 
—kK orea, China, India, Malaysia, and Australia. 

Var. sachalinensis (F. Schmidt) Ohwi. C. aomorensis 
Franch.; C. uda var. sachalinensis F. Schmidt; C. capillacea 

var. aomorensis (Franch.) Ohwi; C. nana Boott, non Cham.; 

C. rara subsp. capillacea var. nana (Boott) Kuekenth—— 
MicHI-NO-KU-HARI-SUGE, AOMORI-HARI-SUGE. Perigynia 3-4 
mm. long, slightly larger than in the typical phase——June— 
July. Hokkaido, Honshu (n. and centr. distr.) —Kuriles, 
Sakhalin, Korea, and Ussuri. 

155. Carex rhizopoda Maxim. C. krebsiana Boecklr. 
SHimraKko-suce. Culms 20-50 cm. long, tufted, acutely 

angled, scabrous; leaf-blades 2-3(-5) mm. wide, soft, flat, 
bright green, scabrous; spike solitary, androgynous, narrowly 
oblong, 1.5-4 cm. long, the pistillate many-flowered, longer 
than to nearly as long as the staminate; pistillate scales ovate, 

acute, pale, the midrib green; perigynia nearly twice as long 
as the scales, 5-6 mm. long, suberect, ovate, 3-angled, light 
green, weakly many-nerved, thinly membranous, gradually 
long-beaked, obliquely truncate and hyaline at tip; stigmas 3. 
—Apr.June. Wet places along streams in low mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; common.—-s. Kuriles 

(?) 
156. Carex bostrychostigma Maxim. C. explens Kue- 

kenth——YaMaJI-SUGE. Rhizomes short-creeping, loosely 
tufted, dark brown fibrous; culms 10-30 cm. long, glabrous, 
often nodding; leaf-blades flat, soft, nearly glabrous, 3-4 mm. 
wide, the sheath often yellow-tawny; spikes 5-10, the terminal 
staminate, broadly linear, loosely rather many-flowered, 1-2.5 
cm. long, ferrugineous-tawny, the lateral pistillate, broadly 
linear, loosely rather many-flowered, 2-4 cm. long, peduncled, 

the upper approximate, the lower 2 or 3 distant, the lower 
bracts leaflike, sheathing; pistillate scales lanceolate-ovate, 

acute, fulvous, with a green 3-nerved midrib; perigynia longer 
than the scales, 7-8 mm. long, appressed, linear-lanceolate, 
3-angled, thinly membranous, pale green, nerveless, glabrous, 
slightly lustrous, gradually long-beaked, with an obliquely 
truncate hyaline mouth; stigmas 3, persistent, elongate, slen- 
der, brownish—Apr.—June. Honshu (Kinki and Chigoku 
Distr.), Shikoku, Kyushu; rather rare———Korea, Manchuria, 
and Ussuri. 

157. Carex dissitiflora Franch. C. subdissitiflora Kue- 
kenth. ex Matsum. nom. nud.—Mrvyama-juzu-suce.  Rhi- 
zomes short, tufted; culms 40-80 cm. long, soft, glabrous, few- 
leaved; leaf-blades flat, soft, bright green, 3-7 mm. wide, the 
basal sheaths pale, ultimately dark brown fibrous; spikes 4-6, 
very loosely arranged, 2-4 cm. long, solitary or binate at each 
node, androgynous, the upper lateral ones on a peduncle aris- 
ing from a fertile perigynium, the lower ones on long some- 
times sparingly branched peduncles, the lower bracts leaflike, 
sheathing; pistillate scales pale green to light yellowish brown; 
perigynia twice as long as the scales or longer, 9-11 mm. long, 
appressed, ovoid-fusiform, light green, faintly nerved, thinly 

membranous, 3-angled, long-beaked, obliquely truncate at the 
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hyaline tip; stigmas 3——May-July. Damp woods and wet 
grassy places along streams in mountains; Hokkaido, Honshu, 
Shikoku, Kyushu; rather rare-——s. Kuriles and Formosa 
(var.). 

158. Carex capillaris L. Taxane-suipa-suce. Rhi- 
zomes short; culms 10-20 cm. long, slender, glabrous, nodding 
at tip; leaf-blades short, flat, 1-1.5 mm. wide, the sheaths 

partially dark red; spikes 3 or 4, peduncled, nodding, small, 
the terminal staminate, linear-lanceolate, 5-10 mm. long, the 

lateral pistillate, narrowly oblong, 8-15 mm. long, loosely few- 
flowered, the upper 1 or 2 longer than the staminate; pistillate 
scales obovate, obtuse to acute, light castaneous; perigynia 
longer than the scales, 3-3.5 mm. long, suberect, ovoid, 
brownish green, membranous, glabrous, with 2 costal nerves, 

somewhat lustrous, the beak rather long, glabrous or slightly 
scabrous, with hyaline entire tip; stigmas 3, short——July- 
Aug. Rather dry alpine slopes; Hokkaido (Mount Yubari- 
dake), Honshu (Mount Shirouma and Mount Hayachine); 
very rare.—n. Korea, Sakhalin, Kuriles, and the cooler zones 

and alpine regions of the N. Hemisphere. 
159. Carex tenuiformis Lévy. & Van’t. C. koreana 

Komar., non Bailey——Onor-sucr, REBUN-SUGE. Plant 

somewhat tufted; culms slender, 15-40 cm. long, nodding in 
upper part; leaf-blades deep green, 2.5-4 mm. wide, the basal 
sheaths dark sanguineous in part; spikes 2-4, loosely arranged, 
the terminal staminate, long-peduncled, clavate-linear, 1-1.5 
cm. long, longer than the others, the pistillate linear-oblong, 
1-2.5 cm. long, loosely flowered, long-peduncled, nodding, the 
bracts short-bladed, long-sheathing; pistillate scales acute, red- 
dish brown; perigynia longer than the scales, 3-4.5 mm. long, 
suberect, ovoid-fusiform, obtusely angled, brownish green, 
slightly lustrous, glabrous or sparsely spinulose at tip, with 2 
costal nerves, moderately long-beaked, hyaline at tip; stigmas 
3, slender—June-Aug. Rather dry alpine slopes; Hokkaido, 
Honshu (n. and centr. distr.) ——Korea, Ussuri, Sakhalin, 
and s. Kuriles. 

160. Carex alliiformis C. B. Clarke. C. purpurascens 
Kuekenth——Rytxkyt-suceE. Culms 20-40 cm. long, gla- 
brous; leaf-blades flat, soft, dark green, 6-12 mm. wide, the 
basal sheaths sanguineous; spikes 3-7, erect, approximate, the 
lower ones distant, the upper 1-3 staminate and linear or 

gynecandrous and clavate, the others mostly all pistillate, 
often with a few staminate flowers at base, narrowly oblong, 

densely many-flowered, peduncled, the bracts leaflike, the 
sheaths often dark purplish red at base; pistillate scales ovate, 
acute, dark reddish purple; perigynia longer than the scales, 
3.5-4 mm. long, slightly turgid, membranous, lustrous, gla- 
brous, green, many-nerved, rather abruptly short-beaked, with 
an entire hyaline tip; stigmas 3——Apr—May. Dense woods; 
s. Kyushu; rare——Ryukyus, Formosa, China, and Indochina. 

161. Carex japonica Thunb. C. japonica var. minor 
Boott; C. motoskei Miq.; C. trichostyles Fr. & Sav.; C. ja 
ponica var. gracilis Miq.; C. japonicaeformis Nakai——Hico- 
KUSA. Rhizomes elongate, slender; culms 20-40 cm. long, 
scabrous, often l-leaved; leaf-blades flat, 25-4 mm. wide, 
somewhat glaucous beneath, the basal sheaths pale; spikes 2-4, 
loosely arranged, the terminal staminate, linear, pale green, 

15-3 cm. long, peduncled, the lateral pistillate, ellipsoidal to 
narrowly oblong, 1-2 cm. long, densely many-flowered, nod- 

ding on slender peduncles, the lower bracts leaflike, longer 
than the culm, sheathless; pistillate scales narrowly ovate, 
acuminate, pale; perigynia longer than the scales, 3.5-4 mm. 
long, spreading, ovoid, nerved, slightly inflated, membranous, 
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pale green, glabrous, gradually long-beaked, minutely 2- 
toothed and hyaline at tip; stigmas 3, persistent, brown, slen- 
der, slightly longer than the perigynium. Apr.—June. 
Woods in lowlands; Hokkaido, Honshu, Shikoku, Kyushu; 

rather common.—Korea and China. 
162. Carex aphanolepis Fr. & Sav. C. japonica var. 

humilis Franch.; C. japonica var. aphanolepis (Fr. & Sav.) 

Franch. ex Lévy. & Van’t.; C. vernicosa C. B. Clarke—— 

E-NASHI-HIGO-KUSA, SAWA-SUGE. Closely related to C. ja 
ponica; culms 20-40 cm. long; leaf-blades 2-4 mm. wide; 
spikes 2-4, the pistillate globose to oblong, usually sessile, 7-12 
mm. long, erect; perigynia much longer than the scales, 3 mm. 
long, spreading, ellipsoidal, spongy-membranous, pale, strongly 
inflated, abruptly short-beaked; stigmas short, deciduous after 
anthesis—Apr.June. Woods on hillsides and in lowlands; 
Hokkaido, Honshu, Shikoku, and Kyushu.—Korea. 

168. Carex doniana Spreng. C. chlorostachys D. Don, 
non Stev.; C. zollingeri Kunze; C. consocialis Steud.; C. 

alopecuroides var. chlorostachys (D. Don) Kuekenth. 

Suira-suce. Culms rather stout, tufted, 50-70 cm. long; 
leaf-blades flat, light green, whitish beneath, 5-10 mm. wide, 
the basal sheaths pale; spikes 4-6, the terminal staminate, elon- 

gate-linear, light green, 3-6 cm. long, the others pistillate, 

cylindric, densely many-flowered, erect or nodding, 3-7 cm. 
long, the upper ones sessile, the lower bracts leaflike, sheath- 

less; pistillate scales narrowly ovate, very acute, whitish with 
a green midrib; perigynia longer than the scales, 3 mm. long, 
spreading, narrowly ovoid, somewhat inflated, membranous, 

nerved, pale green, glabrous, rather abruptly short-beaked, the 
tip hyaline, minutely 2-toothed; stigmas 3. Apr.—June. 
Woods and thickets in lowlands and in low mountains; Hok- 

kaido, Honshu, Shikoku, Kyushu; common. Korea, China, 

Ryukyus, Formosa, Malaysia, and India. 
164. Carex planiculmis Komar. C. japonica var. nai- 

piangensis Lev. & Van’t.; C. paniculigera Nakai; C. macromol- 
licula Nakait—Hrxace-suirA-sucE.  Resembles the preced- 
ing; leaf-blades to 10 mm. wide, bright green, not glaucous 
beneath; spikes 4 or 5, erect, contiguous or approximate, the 
terminal staminate, 3-5 cm. long, slightly ferrugineous, the 
pistillate 2-5 cm. long, the lower occasionally nodding, the 
lowest bract leaflike, nearly erect; pistillate scales ovate, pale 
or often obscurely tawny; perigynia 3.5—4 mm. long—June— 
July. Coniferous woods; Hokkaido, Honshu (centr. distr.); 
rather rare——Korea, Manchuria, Ussuri, and Sakhalin. 

165. Carex mollicula Boott. C. arcuata Franch. 
HIME-sHIRA-SUGE. Culms 15-30 cm. long, soft but rather 
stout, scabrous, acutely angled; leaf-blades flat, soft, rather 
thin, bright green, 4-8 mm. wide, the basal sheaths pale; 
spikes 3-6, nearly contiguous, erect, sessile, the upper ones al- 
most fastigiate, the terminal staminate, linear, pale green, 1.5-3 

cm. long, the lateral pistillate, short-cylindric, densely many- 
flowered, sessile or nearly so, 1.5-3 cm. long, the lowest one 
often somewhat distant and short-peduncled, the lowest bract 
leaflike, spreading or slightly deflexed, sheathless; pistillate 
scales narrowly ovate, long-acuminate, pale; perigynia longer 
than the scales, 3-4 mm. long, spreading or slightly reflexed, 
narrowly ovoid, inflated, trigonous, pale green, glabrous, few- 
nerved, gradually long-beaked, with a minutely 2-toothed hya- 
line tip; stigmas 3, short, slender. May-July. Damp woods 
in mountains; Hokkaido, Honshu, Shikoku, Kyushu; rather 
rare-—s, Korea and s. Kuriles. 

CYPERACEAE 

166. Carex satsumensis Fr. & Sav. C. nikoensis Fr. & 
Sav.—Asura-sHIBA. Rhizomes elongate, slender; culms 
glabrous, obtusely angled, 10-30 cm. long; leaf-blades 2-3 mm. 
wide, flat, rather stiff; inflorescence an acute, ovoid-conical to 
oblong-conical dense panicle 3-8 cm. long, with numerous 
spikes; spikes androgynous, ovate, 5-12 mm. long, spreading, 
the lateral sessile, branching at base, the bracts scalelike or 
short, sheathless; pistillate scales lanceolate-ovate, obscurely 
tawny; perigynia longer than the scales, about 2.5 mm. long, 
spreading, narrowly ovoid, obtusely angled, faintly nerved, 
brownish, glabrous, rather abruptly long-beaked, with a hya- 
line obliquely truncate tip; stigmas 3, long——Apr.—July. 
Honshu (Iwashiro Prov. and westw.); Shikoku, Kyushu-—— 
Formosa and Philippines. 

167. Carex cruciata Wahlenb. C. hakkuensis Hayata 
Hanasrsuce. Large stout herb; rhizomes thick, short- 

creeping; culms 40-100 cm. long, stout, glabrous, obtusely 
angled; leaf-blades flat, 6-12 mm. wide, coriaceous, the basal 
sheaths pale or partially sanguineous; inflorescence a large 
compound panicle, with numerous peduncled spikes, the 
branches hispid-scabrous, the bracts leaflike, much longer than 
the inflorescence, long-sheathing; spikes androgynous, oblong 
or ovoid, 5-8 mm. long, light tawny; bractlets scalelike, 
awned; cladoprophyllum utricle-shaped; pistillate scales 
broadly ovate, cuspidate, lustrous, pale and ferrugineous- 
striolate, slenderly nerved; perigynia longer than the scales, 
3.5-4 mm. long, ovoid, inflated, glabrous or hairy at tip, 

rather abruptly long-beaked, with an obliquely truncate hya- 
line tip; stigmas 3——Kyushu (Nagaura in Hizen Proy.); 
rare. Ryukyus, Formosa, China, and India. 

168. Carex brunnea Thunb. var. brunnea. C. gentilis 
var. oshimensis Kuekenth.; C. amamioshimensis Akiyama 
Kocome-sucE, KoGoME-NAKIRI-sUcE. Plant tufted, forming a 

large clump; culms slender, rather firm, 40-80 cm. long; leaves 
with rather stiff yellowish green to bright green blades (2-) 
3-4 mm. wide, the basal sheaths brown; spikes numerous, 

androgynous, narrowly cylindric, 1-3 cm. long, 2-3 mm. thick, 

often branched at the base, binate to ternate, stramineous, nod- 
ding; peduncles slender, branched, scabrous, exserted from the 
sheath of the bracts, the lower bracts leaflike, long-sheathing; 
pistillate scales ovate, acute, ferrugineous; perigynia longer 
than the scales, 2.5-2.7 mm. long, nearly erect, elliptic, brown- 
ish, membranous, distinctly nerved, planoconvex or unequally 
biconvex, sparsely hispidulous on the nerves, abruptly short 
beaked, with a minutely 2-toothed hyaline tip; stigmas 2, 
shorter than the perigynium—Aug.-Sept. Dry open woods 
near the seacoast; Honshu (s. Kanto, westw. to s. Kinki, along 

the Pacific side), Shikoku (?), Kyushu——Ryukyus, Formosa, 
s. China, and Philippines. 

Var. abscondita T. Koyama. SH10-KAZE-NAKIRI. Rhi- 
zomes decumbent; culms very scabrous, short, mostly hidden 
among the leaves; spikes not branched; perigynia very short- 
beaked or nearly beakless——Honshu (Pacific coast in Mi- 
kawa Proy.). 

169. Carex Jenta D. Don. var. sendaica (Franch.) T. 
Koyama. C. brunnea var. sendaica (Franch.) Kuekenth.; C. 
sendaica Franch.; C. franchetiana Lévy. & Van't. SENDAI-SUGE. 
Rhizomes decumbent, short to long-creeping; culms 10-30 cm. 
long, slender, as long as the leaves; leaf-blades flat, yellowish 
to dark green, very stiff; spikes 3 or 4, androgynous or the 
lower ones pistillate, cylindric to oblong, 7-15 mm. long, 3.54 
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mm. wide, approximate, simple, peduncled, ascending to 

nearly erect, the bracts bristle-shaped, short-sheathing; pistillate 
scales ovate, pale, reddish brown, hyaline; perigynia much 
larger than the scales, 3-3.5 mm. long, obovate-elliptic, promi- 
nently nerved, abruptly short-beaked; stigmas 2, shorter than 
the perigynium—Aug.—Oct. Rocky open woods or sandy 
places; Honshu (Sendai and southwestw.), Shikoku; rare. 
—kKorea and China. 

Var. lenta. C. lenta D. Don; C. sendaica var. nakiri (Ohwi) 
T. Koyama; C. brunnea var. nakiri Ohwi——Nakietsuce. 
Rhizomes short, forming a large clump; basal sheaths dark 
brown, lustrous; leaves very stiff, deep green, conduplicate; 
spikes numerous, androgynous, oblong-cylindric, 5-20 mm. 
long, 3.5-4 mm. thick, unbranched or with branching pedun- 
cles solitary to binate on each node, the bracts (at least the 
lower ones) elongate, leaflike, over-topping the inflorescence; 
perigynia broadly elliptic, prominently nerved——Aug.—Nov. 
Open woods on hillsides; Honshu (Rikuzen, Etchu, and 
westw.), Shikoku, Kyushu; quite common.—s. Korea, 
China, and the Himalayas. 

Var. pseudosendaica T. Koyama. SENDAI-SUGE-MODOKI. 
Intermediate between the typical phase and var. sendaica; rhi- 
zomes long-creeping; spikes usually 5-8, unbranched, all 
androgynous——Honshu (Mikawa Prov.). 

170. Carex autumnalis Ohwi. O-naxirrsucr. Some- 
what resembles C. J/enta var. Jlenta; rhizomes loosely 
tufted; culms 70-80 cm. long; leaf-blades stiff, 2.5-3 mm. 

wide, the basal sheaths dark brown; spikes about 10, the ter- 
minal staminate, nearly sessile, 15-20 mm. long, the lateral 

androgynous, broadly linear, loosely flowered, 1-3 cm. long, 
the upper ones nearly sessile, solitary, the lower frequently 
paired on unequal long peduncles, the bracts long-sheathing, 
the lowest one with a short bristlelike blade at the tip; 
perigynia about twice as long as the scales, about 3 mm. long, 
elliptic, faintly nerved, very sparsely hispidulous especially on 
the upper part, or nearly glabrous, the beak short, emarginate; 
stigmas 2, about 2 mm. long. Sept-Oct. Honshu (Yamato 
Proy. and Chagoku Distr.), Shikoku (Awa); rare——Ryu- 
kyus. 

171. Carex nachiana Ohwi. Kisnu-naxirrsuce.  Re- 
sembles C. lenta var. lenta, but larger; culms tufted, to 1 
m. long; leaves 3-4 mm. wide, deep green; spikes numerous, 
androgynous, solitary to ternate at each node, often sparsely 
branching below, loosely rather many-flowered, 1.5-3 cm. long, 
the lower bracts leaflike, long-sheathing; pistillate scales acute; 
perigynia nearly as long as the scales, suberect, elliptic to 
broadly ovate, 3.5-4 mm. long, about 1.5 mm. wide, glabrous, 
minutely hispidulous-scabrous on the margins, short-stipitate, 
moderately long-beaked, with a minutely 2-toothed hyaline 
tip; stigmas 2, about 3 mm. long——Sept—Oct. Woods; 
Honshu (Kii Prov. and Oki Isl.), Kyushu (Kagoshima in 
Satsuma Proy. and Yakushima) ; rare ——China. 

172. Carex sacrosancta Honda. C. kasugayamensis 
Akiyama——Jinct-suce, HiMe-NAKIRI-SUGE. Somewhat re- 

sembles but more slender than C. lenta var. lenta; culms 

20-40 cm. long, slender; leaf-blades 1-3 mm. wide; spikes 4-6, 
androgynous, linear-cylindric, loosely flowered, simple, soli- 
tary or paired at each node, 1-2.5 cm. long, the lower bracts 
leaflike, sheathing; pistillate scales oblong, rather obtuse, fer- 
rugineous; perigynia longer than the scales, elliptic, 4 mm. 
long, less than 1.5 mm. wide, faintly nerved, loosely his- 
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pidulous on the nerves, stipitate, rather long-beaked, minutely 
2-toothed at tip; stigmas filiform, shorter than the perigynia. 
—Sept—Oct. Honshu (Miyakejima, Ise, and Yamoto Prov.), 
Shikoku, Kyushu; rare. 

173. Carex teinogyna Boott. C. scabriculmis Ohwi; C. 
teinogynia var. scabriculmis Kuekenth—Fusa-NaKIRI-suGE. 
Rhizomes tufted; culms 40-60 cm. long, nodding above; leaf- 
blades rather flat, 2-3.5 mm. wide, the basal sheaths brown; 

spikes numerous, dense, androgynous, 2- to 5-nate, linear, 

loosely flowered, peduncles often sparsely branching, the lower 
bracts leaflike, sheathing; pistillate scales narrowly oblong, 
acuminate, ferrugineous; perigynia nearly as long as the scales, 
3.5-4 mm. long, erect, elliptic, faintly nerved, minutely his- 
pidulous on the margins, rather long-beaked, with a minutely 
2-toothed hyaline tip; stigmas persistent, very slender and 
much-elongate, 6-8 mm. long——Aug.—Oct. Wet rocks along 
ravines and streams; Honshu (s. Kinki and Chigoku Distr.), 
Shikoku, Kyushu; locally abundant——-s. Korea and China to 
India and Malaysia. 

174. Carex metallica Lév. C. pachinensis Hayata—— 
Fusa-SuGE, SHIRAHO-SUGE. Plant densely tufted, forming 
large clumps; culms 30-60 cm. long, glabrous, nodding above; 
leaf-blades flat, stiff, deep green, lustrous above, 3-6 mm. wide, 
the basal sheaths pale, ultimately splitting into copious brown 
fibers covering the neck of the rhizomes; spikes 5-10, approxi- 
mate, the terminal gynecandrous and clavate-cylindric, or 
merely staminate and broadly linear, the lateral pistillate, the 
upper ones with a few staminate flowers at base thick-cylindric, 
2-5 cm. long, peduncled, solitary or paired, nodding, the 
lower bracts leaflike, much longer than the culm, sheathing; 
pistillate scales narrow-ovate, acuminate and cuspidate, pale; 
perigynia twice as long as the scales, about 7 mm. long, 
ascending, narrowly ovoid, light yellowish green, lustrous, in- 

flated and loosely inclosing the achene, slenderly nerved, sca- 
brous at tip, rather long-beaked, with a hyaline tip; stigmas 3, 
short. Apr-May. Near seashores; Honshu (Harima 
Proy.), Shikoku, Kyushu-——s. Korea, Ryukyus, and Formosa. 

175. Carex macrandrolepis Lév. C. distantiflora Na- 
kai; C. sharyotensis Hayata——Kata-suce. Rhizomes loosely 
to scarcely tufted, the neck covered with dark brown straight 
fibers; culms 15-40 cm. long, slender, glabrous; leaf-blades 2-3 
mm. wide, flat, soft, bright to yellowish green; spikes 3 or 4, 
distant, or the upper ones approximate, the terminal staminate, 

linear, long-peduncled, 1-3 cm. long, pale brownish yellow, 
the lateral pistillate, oblong, about 1 cm. long, somewhat 
loosely few-flowered, peduncled, the lowest one sometimes 
radical, the bracts leaflike, short- to somewhat long-sheathing; 
pistillate scales obovate, rounded or emarginate and cuspidate, 
pale; perigynia longer than the scales, 5-6 mm. long, ascend- 
ing, rhomboid, acutely 3-angled, yellowish green, lustrous, 

sparsely hispidulous, subcoriaceous, with 2 costal nerves, the 
beak short, erect, with a 2-toothed, hyaline tip-———Dry grassy 
places on hills and in lowlands; Honshu (Suruga Prov. to 
Kinki Distr.), Kyushu; rather rare. Formosa and Korea. 

176. Carex hondoensis Ohwi. C. arnellii sensu auct. 
Japon., non Christ; C. arnellii var. hondoensis (Ohwi) T. 
Koyama——A Izu-sucE. Rhizomes decumbent or ascending, 
densely covered with pale brown fibers; culms 50-70 cm. long, 
nodding above; leaf-blades 3-4 mm. wide, flat, soft; spikes 4 or 
5, the upper 2 or 3 staminate, approximate, narrowly lanceo- 
late, 1-2 cm. long, obscurely tawny, the others pistillate, 2-5 
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cm. long, long-peduncled, pendulous, cylindric, the lower ones 
distant, the bracts leaflike, short-sheathing; pistillate scales nar- 
rowly ovate, acuminate and short-awned, pale tawny; peri- 
gynia longer than the scales, 4.5-5 mm. long, ellipsoidal, dis- 
tinctly 3-angled, light yellowish green, somewhat lustrous, 
membranous, with 2 costal nerves, long-beaked, with a hyaline, 
2-toothed tip; stigmas 3, very long, persistent——May-July. 
Grassy places and open woods in mountains; Honshu (centr. 

distr.). 
177. Carex idzuroei Fr. & Sav. C. pseudovesicaria Lev. 

& Van’t—UMa-suce. Rhizomes elongate; culms 40-60 
cm. long; leaf-blades flat, soft, 4-8 mm. wide, the basal sheaths 
pale, partially reddish purple; spikes 4 or 5, the upper 1 or 2 
staminate, linear, 2-4 cm. long, the others pistillate, oblong, 

2-3 cm. long, rather densely flowered, erect, distant, sessile, the 

lower peduncled, the lower bracts leaflike, scarcely sheathing; 
pistillate scales lanceolate-ovate, cuspidate, pale to stramineous; 
perigynia nearly twice as long as the scales, 10-12 mm. long, 
obliquely spreading, oblong-ovoid, inflated, thick but rather 
soft, light green but becoming dark grayish brown when dried, 
glabrous, ribbed, long-beaked, with a hyaline 2-toothed tip; 
stigmas 3.May-June. Wet muddy places along rivers and 
ditches in lowlands; Honshu (Kanto Distr. and westw.), Shi- 
koku, Kyushu-——China. 

178. Carex hymenodon Ohwi. C. aequibilirostris Suto 
& Suzuki——Yama-Kuso-sucE, HImME-MIKURI-SUGE. Rhi- 

zomes long-creeping; culms 40-50 cm. long, glabrous; leaf- 
blades flat, fresh-green, soft, 4-7 mm. wide, the basal sheaths 
pale, partially dark reddish purple; spikes 3 or 4, erect, the 
upper | or 2 staminate, linear, 3-4 cm. long, long-peduncled, 
the others pistillate, approximate, short-cylindric, 1.5-3 cm. 
long, the lower ones short-peduncled, the bracts leaflike, nearly 
sheathless; pistillate scales ovate, acute, pale; perigynia longer 
than the scales, about 6 mm. long, spreading, ovoid-oval, in- 
flated, obsoletely 3-angled, light green, glabrous, many-nerved, 
the beak short, erect, with 2-toothed hyaline tip; stigmas 3—— 
May-June. Swampy places in hills and low mountains; Hon- 
shu (Shimotsuke Prov.); rare. 

179. Carex olivacea Boott var. angustior Kuekenth. 
C. confertiflora Boott; C. olivacea sensu auct. Japon., non 
Boott——MryaMa-sHIRA-SUGE. Rhizomes stout, creeping; 

culms stout, 30-80 cm. long, with 1 or 2 nodes; leaf-blades 

flat, soft, 8-15 mm. wide, prominently whitish beneath, the 
basal sheaths pale; spikes 3-6, erect, the terminal (rarely the 
upper 2) staminate, linear, 3-7 cm. long, pale yellow, the 
lateral pistillate, very densely many-flowered, cylindric, 2.5-5 
cm. long, 7-9 mm. thick, nearly sessile, the bracts leaflike, 
longer than the culm, sheathless or the sheath extremely short; 
pistillate scales narrowly oblong, obtuse and short-awned, pale 
or light tawny; perigynia slightly longer than the scales, 4 mm. 
long, spreading, broadly obovoid, glabrous, inflated, light 
green, grayish brown when dried, wrinkled, slenderly many- 
nerved, the beak short, recurved, with a hyaline 2-toothed tip; 
stigmas 3. May-July. Wet muddy places in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; rather abundant. 

The typical phase occurs in India, Indochina, and Malaysia. 
180. Carex brownii Tuckerm. C. nipposinica Ohwi 

—Awaso-sucz. Plant loosely tufted; culms 30-70 cm. 
long, acutely 3-angled, with 1 node; leaf-blades flat, rather 
stiff, deep green, 3-5 mm. wide, the basal sheaths bladeless, 

brownish red; spikes 3 or 4, 1.5-3 cm. long, all but the lowest 
one approximate or nearly fastigiate, the terminal staminate, 
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linear, pale to light tawny, usually overtopped by the lower 
pistillate ones, 1.5-3 cm. long, erect, densely flowered, 
cylindric, peduncled, the bracts leaflike, the lower longer than 
the inflorescence, long-sheathing; pistillate scales elliptic, pale, 
with a broad green 3-nerved midrib projecting as a long awn; 
perigynia as long as or slightly shorter than the awns of the 
scales, about 3 mm. long, spreading, obovoid-globose, much 
inflated, thick-membranous, obsoletely 3-angled, light green, 
brownish when dried, abruptly short-beaked, with a hyaline 
2-toothed tip; stigmas 3, short——Wet sunny grassy places 
or open woods; Hokkaido (sw. distr.), Honshu, Shikoku, 
Kyushu; rather rare——Korea, China, Formosa to Australia. 

181. Carex transversa Boott. C. brownii var. transversa 
(Boott) Kuekenth—Yawara-sucz. Closely allied to the 
preceding, but more densely tufted; culms smaller; leaves 

slightly flaccid; perigynia 5-6 mm. long, the beak longer than 
the awn of the scale——Apr.—June. Sandy wet places in low- 
lands and hillsides; Honshu, Shikoku, Kyushu; common.—— 
Korea, China, and Ryukyus. 

Carex X furusei T. Koyama. Hybrid of C. browni X 
C. transversa——HASsHI-NAGA-AWABO-SUGE. Differs from 
Carex transversa in the rather short-beaked perigynia and 
stouter culms decumbent at base——Honshu (Awa, Shinano 
Prov.). 

182. Carex viridula Michx. C. oederi var. viridula 
(Michx.) Kuekenth.; C. flava var. viridula (Michx.) Bailey 

EZo-sAwA-sucE. Rhizomes densely tufted, forming small 
clumps; culms 10-30 cm. long, slender, firm, glabrous; leaf- 
blades erect, stiff, yellowish green, 1.5-2.5 mm. wide, gradually 
acuminate, the basal sheaths stramineous; spikes 3 or 4, erect, 
closely contiguous, the lower ones sometimes distant and 
peduncled, the terminal staminate, linear, 7-15 mm. long, 
light ferrugineous, the lateral pistillate, oblong-globose, 5-8 
mm. long, densely flowered, subsessile, the lowest bract leaf- 
like, much longer than the inflorescence, short-sheathing; 
pistillate scales broadly ovate, rather acute, ferrugineous; 
perigynia longer than the scales, 2.5-3 mm. long, broadly 
obovoid, turgid, 3-angled, thick-membranous, glabrous, 

strongly several-nerved, yellowish green, abruptly short- 
beaked, the tip rigid, deeply 2-toothed; stigmas 3, short, slen- 
der.— June-July. Wet places in lowlands and highlands; 
Hokkaido, Honshu (Shinano to Hitachi Prov. and northw.); 
rather rare——Sakhalin, s. Kuriles, Kamchatka, and N. 

America——Forma oederioides (Tatew. & Akiyama) T. 
Koyama. C. oederioides Tatew. & Akiyama; C. oederi var. 
oederioides (Tatew. & Akiyama) Ohwi. A much depauperate 
phase——Hokkaido. 

183. Carex nemostachys Steud. C. excurva Boott; C. 
zollingert Kunze, ex Boecklr—Axtixasa-suck. Rhizomes 
loosely tufted, bearing stout, elongate stolons; culms 30-60 cm. 
tall; leaves with flat, stiff, elongate blades 4-5 mm. wide, the 
basal sheaths pale-stramineous; spikes 5-7, erect, densely ar- 
ranged, the terminal one staminate, linear-cylindric, 4-8 cm. 
long, pale to pale-stramineous, the lateral spikes pistillate, nar- 
rowly cylindric, densely many-flowered, 4-10 cm. long, sessile, 
the lower ones short-peduncled, the lower 1 or 2 bracts leaflike, 
sheathless; pistillate scales lanceolate, long-awned, pale; peri- 
gynia longer than the scales, 3-35 mm. long, obliquely 
spreading, obovoid, pale yellowish green, membranous, few- 
nerved, lusterless, scabrous, abruptly contracted into a long 
recurved beak with a hyaline obscurely 2-toothed tip; stigmas 
3, slender, deciduous—July-Sept. Swampy places along 
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streams in low mountains; Honshu (Yamato Proy. and w. 
Chigoku Distr.), Shikoku, Kyushu-———Ryukyus, China, and 
Indochina. 

184. Carex dispalata Boott var. dispalata. C. sub- 
anceps Boecklr.; C. coronata Lév—Kasa-suczt. | Rhizomes 
clustered, long-creeping; culms rather stout, 40-100 cm. long; 
leaf-blades 4-8 mm. wide, flat, rather stiff, the basal sheaths 
partially dark reddish purple, splitting into fibers, the terminal 
staminate, linear-cylindric, 4-7 cm. long, dark reddish purple, 
the others pistillate, cylindric, sessile or peduncled, erect or 
nodding, densely many-flowered, 3-10 cm. long, the bracts 
leaflike, sheathless; pistillate scales ovate to oblong, sometimes 

cuspidate, purple-brown; perigynia longer than the scales, 3-4 
mm. long, spreading to divergent, glabrous, thick-membra- 
nous, inconspicuously nerved or nerveless except for 2 costal 
nerves, greenish, dark brown when dried, dull, the beak long, 
recurved, with an obliquely truncate hyaline tip; stigmas 3, 
rather thick, deciduous——Apr—July. Wet places around 
ponds and along rivers in lowlands; Hokkaido, Honshu, Shi- 
koku, Kyushu; common.—Korea, Ussuri, Manchuria, China, 

s. Kuriles, and Sakhalin. 

Var. takeuchii (Ohwi) Ohwi. C. persistens Ohwi; C. per- 
sistens var. takeuchit Ohwi——Kink1-Kasa-sucE. Culms 
30-70 cm. long; leaf-blades softer, the basal sheaths pale; peri- 

gynia thinner, light yellowish, slightly brownish when dried, 
closely investing the achene, the beak slightly elongate, erect; 
stigmas 3, slender, persistent, longer than the perigynium. 
—May-June. Wet places along streams and ravines in 
mountains; Honshu (Kinki, Chigoku Distr.). 

185. Carex pumila Thunb. C. Jittorea Labill.; C. 
platyrhyncha Fr. & Sav.; C. nutans var. japonica Fr. & Sav.; 
C. nutans var. platyrhyncha (Fr. & Sav.) Kuekenth——K6s6- 
SHIBA, Rhizomes extensively creeping, branching; culms 
10-20(-30) cm. long, obtusely angled, glabrous, firm, the basal 
sheaths reddish brown, splitting into fibers; leaf-blades flat, 
stiff, 2-4 mm. wide; upper 2 or 3 (rarely 1) spikes staminate, 
linear, 2-3 cm. long, reddish brown, the lower 1 or 2 pistil- 
late, approximate, oblong to short-cylindric, 15-3 cm. long, 
short-peduncled, erect, the bracts leaflike, short-sheathing; 
pistillate scales narrowly ovate, acute, cuspidate, somewhat 
reddish brown; perigynia longer than the scales, 6-8 mm. long, 
ascending, ovoid-conical, ligneous, brownish green, obsoletely 
3-angled, slenderly nerved, glabrous, abruptly short-beaked, 
with a firm bifurcate tip; stigmas 3——May-July. Sandy 
places along seacoasts; Hokkaido, Honshu, Shikoku, Kyushu; 
common.—Sakhalin, s. Kuriles, Korea, China, Ryukyus, and 
Formosa to Australia. 

186. Carex scabrifolia Steud. C. pierotii Miq.; C. yabei 
Lév. & Van’t——Suio-kucu. Rhizomes short-creeping; 
culms 3-angled, sparingly scabrous above, 30-50 cm. long; 
leaves overtopping the culm, blades 1.5-2.5 mm. wide, slightly 
involute, sulcate, the basal sheaths bladeless, partially dark 
reddish purple, splitting into fibers; spikes 3 or 4, the upper 
2-4 staminate, approximate, linear, 2-4 cm. long, pale to red- 
dish brown, the lower | or 2 pistillate, oblong, 1-2 cm. long, 

nearly sessile, the lowest bract leaflike, longer than the in- 
florescence, sheathless; pistillate scales deltoid-ovate, acute, 
pale ferrugineous; perigynia longer than the scales, 6-8 mm. 
long, oblong-ellipsoidal, ligneous, slenderly nerved, glabrous, 
the beak short, erect, thick, shallowly bilobed; stigmas 3, short. 
—Apr.—July. Wet places near tidal zone at mouth of rivers 
or in lagoons, below high tide level; Hokkaido, Honshu, Shi- 
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koku, Kyushu; common.—Korea, Manchuria, Ussuri, Ryu- 
kyus, Formosa, and China. 

187. Carex rugulosa Kuekenth. C. riparia var. rugulosa 
(Kuekenth.) Kuekenth——O-xucu. | Somewhat resembles 
the preceding, but larger; rhizomes long-creeping; culms stout, 
glabrous, 40-70 cm. long, somewhat thickened at base; leaf- 

blades flat, 5-10 mm. wide, the basal sheaths bladeless, partially 
dark reddish brown, sparsely fibrous; upper 3-5 spikes stami- 

nate, sessile, linear-cylindric, 2-4 cm. long, dark brown, ap- 
proximate, the lower 2-4 pistillate, cylindric, erect, 2.5-5 cm. 
long, short-peduncled, the bracts leaflike, the lowest sometimes 
sheathing; pistillate scales very obtuse, short-awned, castaneous 
to ferrugineous; perigynia longer than the scales, 6-7 mm. 
long, oblong, ligneous, faintly nerved, glabrous, gradually 
short-beaked, the tip bifurcate; stigmas 3, short. May-July. 

Wet places at mouth of rivers; Hokkaido, Honshu, Kyushu; 
rare——Korea, Manchuria to Ussuri. 

188. Carex pauciflora Lightf. C. microglochin sensu 
auct. Japon., non Wahlenb.——TakaNneE-HARI-SUGE, MIGAERI- 
suce. Rhizomes slender, long-creeping; culms 10-15 cm. 
long, erect, glabrous, slender, somewhat firm; leaf-blades sul- 
cate above, about 1 mm. wide, shorter than the culm; spike 

solitary, terminal, androgynous, oblanceolate at anthesis, 6-8 
mm. long, loosely flowered, composed of 2-3 staminate and 2-4 
pistillate flowers; pistillate scales caducous at maturity, lanceo- 
late, rather acute, light ferrugineous; perigynia longer than the 
scales, 6-6.5 mm. long, at first appressed, reflexed at maturity, 
linear-lanceolate, slenderly many-nerved, light green, thick 
membranous, gradually long-beaked, glabrous, entire, truncate 

at tip; stigmas 3, short——June-July. High moors; Hok- 
kaido, Honshu (Mount Naeba in Echigo, Mount Adzuma in 
Iwashiro, Oze in Shimotsuke and elsewhere) ; rare-——Kuriles, 
Sakhalin, and widely distributed in the N. Hemisphere. 

189. Carex michauxiana Boecklr. var. asiatica (Hult.) 
Ohwi. C. michauxiana sensu auct. Japon., non Boecklr.; C. 
michauxiana subsp. asiatica Hult——MzrTake-sucE. Rhi- 
zomes tufted; culms erect, sometimes briefly ascending at base, 

somewhat firm, 20-50 cm. long, nearly glabrous, 1- to 3-leaved 
on the lower half; leaf-blades flat, stiff, 3-5 mm. wide, shorter 
than the culm, the basal sheaths pale, sparsely grayish brown 
fibrous; spikes 3-5, the terminal staminate, linear, pale tawny, 
1-1.5 cm. long, somewhat inconspicuous, the others pistillate, 
ovoid-globose, several-flowered, the upper approximate and 
subsessile, the lower widely distant, long-peduncled, erect, 

1-1.5 cm. long, the bracts leaflike, long-sheathing; pistillate 
scales ovate, obtuse, entire, pale tawny; perigynia 2 or more 

times as long as the scales, 10-13 mm. long, spreading, nar- 
rowly lanceolate, rather coriaceous, yellowish green, glabrous, 

slightly lustrous, many-nerved, gradually long-beaked and 
shallowly 2-toothed; stigmas 3, short. June-July. High 
moors; Hokkaido, Honshu (n. and centr. distr.) ——Kuriles, 
Kamchatka. The typical phase occurs in N. America. 

190. Carex pseudocyperus L. Kucu-suce. Culms 
30-70 cm. tall, tufted; leaf-blades rather stiff, 5-7 mm. wide, 

the basal sheaths pale; spikes 3-5, contiguous, the terminal 
staminate, erect, linear, 2-3 cm. long, the others pistillate, 
cylindric, 2-5 cm. long, nodding, peduncled, densely many- 
flowered, the bracts leaflike, longer than the inflorescence, the 

lowest one subvaginate; pistillate scales narrowly ovate, long- 
awned, pale, ciliolate; perigynia more than twice as long as 
the scales, 4-5 mm. long, spreading or reflexed when fully 
mature, broadly lanceolate, compressed-trigonous, light yellow- 
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ish green, many-nerved, gradually long-beaked, with a deeply 
bifid firm tip, the lobes needlelike, erect; stigmas 3, short- 
Swamps; Hokkaido, Honshu (Shinano and Mutsu Prov.); 
rare.— Siberia, N. America, Europe, and N. Africa. 

191. Carex capricornis Meinsh. C. pseudocyperus var. 
brachystachya Regel & Maack; C. brachystachya (Regel & 
Maack) Akiyama, non Schrank——Jo6r6-sucr. Culms tufted, 
40-70 cm. long, firm, erect; leaf-blades flat, rather stiff, 4-6 
mm. wide, the basal sheaths (at least the lower ones) blade- 
less, partially reddish brown; spikes 4-6, approximate, the 
terminal staminate, linear, rarely gynecandrous and clavate, 
15-3 cm. long, somewhat inconspicuous, the others pistillate, 
oblong, 1.5-3 cm. long, 15-18 mm. across, erect-patent, densely 
many-flowered, subsessile, the lowest one sometimes long- 
peduncled and pendulous, the lowest bract leaflike, elongate, 
not sheathing; pistillate scales narrowly oblong, more or less 
emarginate and long-awned, pale, minutely ciliate at apex; 
perigynia 4 to 5 times as long as the scales, 6-9 mm. long, 
spreading, linear-lanceolate, compressed, yellowish green, gla- 
brous, many-nerved, gradually very long-beaked, deeply bifur- 
cate at tip, the lobes needlelike, 1.5 mm. long, strongly di- 
vergent; stigmas 3——May-July. Swampy places; Hokkaido, 
Honshu (Kanto Distr.); local and rather rare——Korea, Man- 
churia, and Ussuri. 

192. Carex dickinsii Fr. & Sav. C. coreana Bailey —— 
ONESUGE, MIKURI-SUGE. Culms few, 20-50 cm. long; leaf 

blades flat, rather firm, light green, 4-8 mm. wide, the basal 

sheaths pale, with short blades; spikes 3(2-4), the terminal 
staminate, erect, long-pedunculate, linear, 2-3 cm. long, 

stramineous-green, the others pistillate, ellipsoidal to nearly 
globose, densely flowered, 15-20 mm. long, about 15 mm. 
wide, closely approximate, subsessile, the bracts leaflike, spread- 
ing to reflexed; pistillate scales broadly ovate, tawny or pale; 
perigynia much longer than the scales, about 10 mm. long, 
spreading to divergent, broadly ovoid-conical, strongly in- 
flated, lustrous, bright green, nerved, abruptly long-beaked, 

the beak slender, acutely 2-toothed at tip; stigmas 3—May-— 
July. Shallow water in ditches and edges of ponds; Hok- 
kaido, Honshu, Shikoku, Kyushu; rather common. Korea. 

193. Carex oligosperma Michx. C. tsuishikarensis 
Koidz. & Ohwi; C. rotundata sensu Miyabe & Kudo, non 
Wahlenb——Horomurkucu. Culms 20-50 cm. long, gla- 
brous; leaf-blades glaucous-green, thick, sulcate above, nearly 
smooth, about 1.5 mm. wide, the basal sheaths light gray; 
spikes 2 or 3, distant, erect, the terminal staminate, linear, 

2-3 cm. long, the lateral pistillate, ovoid-globose to oblong, 
rather densely flowered, 1-1.5 cm. long; lowest bract leaflike, 

sheathing; pistillate scales broadly ovate, acute, castaneous, 
paler and scarious toward margin; perigynia longer than the 
scales, 55.5 mm. long, obliquely spreading, broadly ovoid, 
slightly turgid, rather coriaceous, grayish green and partially 
dark brown, glabrous, nerved, abruptly short-beaked, 2-toothed 
at tip; stigmas 3, short. June-Aug. Bogs and swampy 
places in lowlands; Hokkaido, Honshu (Rikuchu and Shinano 
Prov.) ; rare. s. Kuriles and e. N. America. 

194. Carex vesicaria L. C. vesicaria var. monile sensu 
auct. Japon., non Boecklr.; C. vesicaria var. tenuistachya Kue- 
kenth.; C. vesicata Meinsh.- ONI-NARUKO-SUGE. Plant 

loosely tufted; culms 30-100 cm. long, scabrous on the angles; 
leaf-blades flat, rather stiff, 3-6 mm. wide, the basal leaf 

sheaths bladeless, partially reddish purple, sparingly fibrous; 
upper 2 or 3 spikes staminate, broadly linear, 3-5 cm. long, 
contiguous, the lower 2 or 3 pistillate, cylindric, 3-7 cm. long, 
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7-10 mm. wide, distant, densely flowered, the lower one or 
more peduncled, erect or often nodding, the bracts leaflike, 
sheathless; pistillate scales ovate-lanceolate, acute, sanguineous 

or light tawny; perigynia longer than the scales, 6-8 mm. long, 
spreading, ovoid-conical, inflated-trigonous, light yellowish 
green, sometimes partially dark brown, lustrous, nerved, 
abruptly rather long-beaked, inflated, bifurcate at tip; stigmas 
3, short——May-July. Swamps or marshy places along rivers 
and around ponds; Hokkaido, Honshu, Kyushu; rather com- 
mon northward. Widely distributed in the cooler zones of 
the N. Hemisphere. 

195. Carex rhynchophysa C. A. Mey. C. Jaevirostris 
Blytt; C. ventricosa Franch., non Curt——O-Kasa-suce. Rhi- 
zomes thickened, creeping; culms 60-100 cm. long, stout, 
spongy-thickened at base, nearly glabrous; leaf-blades flat, 
rather thick, 8-15 mm. wide, the basal sheaths pale, sometimes 

partially sanguineous; upper 3-7 spikes staminate, linear, 3-6 
cm. long, contiguous, the lower 2-5 pistillate, distant, long- 
cylindric, 5-10 cm. long, about 1 cm. across, densely many- 
flowered, nearly sessile except the lowest one usually long- 
peduncled and sometimes nodding, the bracts leaflike; pistillate 
scales oblong-lanceolate, castaneous or ferrugineous, some- 
times pale, scarious toward the margins especially broadly so 
above; perigynia longer than the scales, 5-6 mm. long, spread- 
ing, broadly ovoid, firmly membranous, strongly inflated, 
stramineous-green, sometimes partially dark brownish, lus- 
trous, nerved, abruptly long-beaked, bifurcate at tip; stigmas 3. 
—June-Aug. Swamps and shallow water around ponds; 
Hokkaido, Honshu (n. and centr. distr.) Korea, Ussuri, 
Sakhalin, Kuriles, Siberia, and N. America. 

196. Carex ligulata Nees. C. keiskei Miq.; C. hebecarpa 
var. ligulata (Nees) Kuekenth.; C. bakanensis Lév. & Van’t.; 
C. hebecarpa sensu Matsum., non C. A. Mey. SATSUMA-SUGE. 

Rhizomes thick, loosely tufted; culms erect, ciliate-scabrous on 

the angles, nearly always hidden under the leaf-sheaths, 
3-angled, 40-70 cm. long; lower leaf-sheaths bladeless, dark 
sanguineous-purple, the normal leaf-blades on the upper 2/3 of 
the culm, closely approximate, flat, linear-lanceolate, 4-8 mm. 
wide, the sheaths sharply 3-angled, sometimes hispid, the 
ligules conspicuous, ferrugineous, scarious; spikes 5-7, con- 
tiguous, the terminal staminate, linear, 1-3 cm. long, pale- 
ferrugineous, the lateral pistillate, cylindric, 15-40 mm. long, 
erect, densely many-flowered, peduncled, the bracts leaflike, 

at least the lower ones overtopping the culm, long-sheathing; 
pistillate scales ovate, obscurely ferrugineous; perigynia longer 
than the scales, 4-5 mm. long, suberect, broadly obovoid, 
3-angled, ferrugineous-green, densely whitish tomentose, rather 
long beaked; stigmas 3——Woods; Honshu (s. Kanto Distr. 
and westw.), Shikoku, Kyushu; rare. s. Korea (variety), 

Formosa, China, and India. 

197. Carex phyllocephala T. Koyama. C. hebecarpa 
var. maubertiana forma latifolia Makino——TenjIku-sucE. 
Culms erect, 37-45 cm. long, obtusely angled, glabrous, about 
2.5 mm. thick, nearly always hidden under the leafsheaths; 
lower leaf-sheaths bladeless, dark sanguineous purple, the 
normal leaves densely aggregated on the apical part of the 
culm, the blades spreading, 10-20 cm. long, 8-13 mm. wide, 
the sheaths loosely surrounding the culm, hispidulous on the 
angles, the ligules glabrous, ferrugineous, about 2 mm. long; 
spikes 8-10, forming a capitate inflorescence, the terminal 
staminate, linear, to 2 cm. long, tawny, the others pistillate, 
cylindric, 25-30 mm. long, 3-3.5 mm. thick, densely many- 
flowered; pistillate scales rather small, ovate-elliptic, cuspidate, 
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membranous, ferrugineous and flecked with dark brown, hya- 
line toward the margins; perigynia much longer than the 
scales, 2.8-3 mm. long, obliquely spreading, ellipsoidal or 
ovoid-ellipsoidal, obtusely 3-angled, thick-membranous, fer- 
rugineous, almost nerveless; costal nerves 2, densely whitish 

setulose, abruptly rather long-beaked, minutely 2-toothed; 
stigmas 3— Cultivated in Honshu (Mikawa Prov.), Kyushu 
(Chikugo Prov.) ; rare ——China. 

198. Carex poculisquama Kuekenth. AKaNne-sucE. 
Rhizomes thickened, short; culms few, loosely tufted, slen- 
der, sharply 3-angled, firm, scabrous, 40-50 cm. long, nearly 

always hidden under the leaf-sheaths; lower leaf-sheaths scale- 
like, reddish brown, the normal leaf-blades all cauline, stiff, 
2.5-3.5 mm. wide, with slightly recurved margins, somewhat 
cinereous-green, the sheaths long, flecked with purplish brown, 
scarious in front, scabrous on the angles; spikes about 4, ap- 
proximate, or only the lowest one remote from the others, the 
terminal staminate, narrowly linear, almost equaling the 
adjacent one in length, about 1.5 cm. long, 1 mm. thick, 
brownish, the bracts leaflike, overtopping the inflorescence, 
sheathing; staminate scales infundibuliform, connate ventrally; 

pistillate spikes cylindric, 1.5-2.5 cm. long, rather loosely 
flowered, peduncled, erect; pistillate scales ovate-deltoid, pale 

to partially ferrugineous, clasping the axis of the spike at 
base, the midrib broad, green, ending in a short recurved awn; 
perigynia longer than the scales, about 4 mm. long, rhomboid- 
ellipsoid, acutely 3-angled, faintly nerved, light green, sparsely 
pubescent, abruptly narrowed at both ends, the beak short, 

erect, 2-toothed; stigmas 3, short, slightly thickened, recurved. 
—AMay-June. Limestone mountains; Honshu (Mount Iwa- 
fune in Shimotsuke and Akiyoshidai in Nagato); very rare. 
—China. 

199. Carex lasiocarpa Ehrh. var. occultans (Franch.) 
Kuekenth. C. filiformis var. occultans Franch.; C. occultans 
(Franch.) V. Krecz.; C. striata var. japonica Koidz.; C. koid- 
zumu Honda—Muyjina-suce. Rhizomes rather stout and 
elongate; culms 70-100 cm. long, slender, somewhat firm; 
leaves with narrow stiff blades, canaliculate above, 1.5-3 mm. 
wide, involute or flat, the basal sheaths bladeless, dark 

sanguineous-purple; upper 1-4 spikes staminate, contiguous, 
reddish purple, 2-5 cm. long, linear, erect, the lower 1 or 2 

pistillate, oblong to short-cylindric, densely flowered, 2-4 cm. 
long, the lowest short-peduncled, the bracts setaceous, with or 

without a short sheath; pistillate scales narrowly ovate, 
brownish or reddish brown; perigynia nearly as long as or 
slightly longer than the scales, ovoid, 4-5 mm. long, coriaceous, 
brown-hairy to nearly glabrous, gradually short-beaked, deeply 
bifurcate at tip, the lobes erect; stigmas 3——June—Aug. 
High moors; Hokkaido, Honshu (Kozuke, Kaga, Rikuchu 
Prov.); rather rare. Sakhalin, s. Kuriles, n. Korea, and e. 

Siberia. The typical phase occurs in the cooler zones of 

Eurasia and N. America. 
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200. Carex drymophila Turcz. var. abbreviata (Kue- 
kenth.) Ohwi. C. akanensis Franch.; C. drymophila sensu 
auct. Japon., non Turcz.; C. drymophila var. akanensis 
(Franch.) Kuekenth.; C. amurensis Kuekenth., incl. var. ab- 
breviata Kuekenth. AKAN-KAsA-sucE. Culms 60-80 cm. 
long; leaf-blades flat, somewhat soft, often somewhat hairy, 4-6 

mm. wide, the basal sheaths bladeless, dark reddish and purplish 

brown, splitting into fibers; upper 2 or 3 spikes staminate, linear, 
1-3 cm. long, the lower 3 or 4 pistillate, cylindric, 2-5 cm. long, 
rather loosely flowered, the lower one or more short-peduncled, 

the lower bracts leaflike, sheathing, the ligules in front and the 
upper part of the sheaths at least somewhat hairy; pistillate scales 
narrowly ovate, short-awned, sometimes reddish; perigynia 
longer than the scales, 4-5 mm. long, spreading, broadly ovoid- 
conical, inflated, rather membranous, brownish green, nerved, 

abruptly rather long-beaked, reddish bifurcate at tip; stigmas 3. 
—July. Wet meadows and wet places in woods; Hokkaido; 

rare——Sakhalin, e. Siberia, n. Korea, and Manchuria. The 
typical phase occurs in Korea, Manchuria, and e. Siberia. 

201. Carex miyabei Franch. C. saruensis Franch.; C. 
wallichiana var. miyabei (Franch.) Kuekenth.; C. fedia var. 
miyabei (Franch.) T. Koyama——Bir6po-suce. Rhizomes 
elongate, rather stout; culms 30-60 cm. long; leaf-blades flat, 

3-5 mm. wide, glabrous, the basal sheaths bladeless, somewhat 
reddish brown, splitting into fibers; upper 2-4 spikes stami- 
nate, linear, 15-30 mm. long, reddish brown, the lower 2 or 3 
pistillate, short-cylindric, 2-4 cm. long, the lower one or more 

peduncled, the lower bracts leaflike, sheathless; pistillate 
scales narrowly ovate, acute, sanguineous; perigynia longer 
than the scales, 3-4 mm. long, ascending, obtusely 3-angled, 
broadly obovoid, membranous, hispid, abruptly rather long- 

beaked, acutely 2-toothed; stigmas 3. May-June. Sandy or 
wet clay soil along rivers and streams; Hokkaido, Honshu 
(Kinki Distr. and eastw.), Kyushu. 
202. Carex latisquamea Komar. C. villosa Boott, non 

Stokes; C. villosa Boott var. wrightit Fr. & Sav.; C. villosa 
var. latisquamea (Komar.) Kuekenth.; C. villosa Boott var. 
straminea Akiyama——Hatase-suce. Rhizomes short; culms 
1 or few together, slender, 40-75 cm. long, pilose; leaf-blades 
flat, thinly pilose, 3-6 mm. wide, the basal sheaths bladeless, 
light brown, pilose; spikes 3 or 4, the terminal staminate, lin- 

ear, 15-25 mm. long, the lateral pistillate, oblong, 1-2 cm. 
long, distant, rather densely flowered, the lowest long-pedun- 
cled, the lowest bract leaflike, somewhat long-sheathing; 
pistillate scales ovate, acute, tawny; perigynia much longer 
than the scales, 5-6 mm. long, spreading, ovoid, obtusely 3- 
angled, firmly membranous, brownish, glabrous, nerved, mod- 

erately long-beaked, bidentate at tip; stigmas 3—TJune-July. 
Hokkaido, Honshu (Shinano Proy.), Kyushu (Mount Kuju 
and Kojomura in Higo); rare-——Korea, Manchuria, and Us- 

suri. 

SHuro Ka Palm Family 

Arborescent plants with woody stems, or rarely acaulescent; stem or trunk simple, rarely branched, naked or covered with 

the persistent basal part of old leaves, occasionally very spiny, rarely clambering; leaves alternate, pinnately or palmately di- 
vided, plicate in bud, the petiole usually expanding into a broad sheath and surrounding the stem at base; flowers unisexual or 
bisexual, small, usually densely aggregated in a bracteate, paniculate or spicate inflorescence; bracts 3; perianth-segments 6, in 
2 series, usually free, imbricate or valvate in bud; stamens 3 or 6, with versatile anthers; ovary of 3 free or connate carpels each 

terminated by a stigma; ovules | or 2 in each carpel, anatropous; fruit a drupe or berry, soft or bony; embryo small. 
150 genera with about 1,500 species, chiefly of tropical regions. 

About 
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1A. Leaves pinnate, with a well-developed rachis; carpels connate, forming a single berry not subtended by a scale. ............ 1. Arenga 

1B. Leaves palmate, without a well-developed rachis; carpels free, each becoming an independent berry. 
2A. Petioles stout, prominently spiny on margin; rachis of leaf-blades very short; ovary of 3 carpels, connate below; styles connate or dis- 

CUTCE,, concn Siete oceuets lets eseneseiedeae tes MOVEN re Xegeveue Kole fedope ove (eins, ob) 0\/0s SPOR PATER Eel eps tearioer = yoyo) clo (els eet ke teVeyclaye alot pene take teeTAL RTs 2. Livistona 
2B. Petioles slenderer, with small teeth on margin toward the base; rachis not developed; ovary of 3 carpels, distinct or connate below; 

styles! distincty me ec roc ietotcreyere sretedelote tre ersiere ciel are ievores cece: Mietateteperoeteteterciaie ciatsrets nusierelere sencterss estar et tent tete 3. Trachycarpus 

1. ARENGA Labill. Kuro-rsucu Zoxu 

Caulescent or acaulescent; leaves pinnate, the pinnae many, elongate, irregularly toothed or incised near tip, l-ribbed, with 1 

or 2 auricles at base; inflorescence much branched, on a peduncle surrounded at base with numerous bracts; flowers usually 
unisexual; stamens many; pistillate fowers globose; sepals accrescent after flowering; ovary 3-locular, with a conical stigma; fruit 
ovoid-globose; seeds compressed or planoconvex.—More than 10 species, in the Tropics of Asia and Australia. 

1. Arenga engleri Becc. Didymosperma engleri (Becc.) 
Warb.; A. saccharifera Mig. sensu auct. Japon., non Labill.; 
A. tremula sensu auct. Japon., non Becc.——Kuro-tsucu. 
Acaulescent or with a pseudostem consisting of the compact 
petioles; leaves radical, large, suberect, frm, with numerous 

leaflets to 60 cm. long, 3 cm. wide, plicate and gradually nar- 
rowed at base, obtuse, deeply dentate at apex, deep green 
above, light grayish, with an elevated midrib beneath, the 

2. LIVISTONA R. Br. 

upper leaflets gradually smaller, ascending, the terminal one 
broader, rounded or obtuse at apex; leaf-sheaths disintegrated 
into black fibers; inflorescence unisexual; staminate flowers 
with a small calyx; petals oblong, yellowish, 1.5—-2 cm. long; 

stamens numerous, the anthers slender; pistillate fowers with 
deltoid petals; fruit globose, 1.5 cm. across——Kyushu (Yaku- 
shima) ; possibly not indigenous——Ryukyus and Formosa. 

Biro Zoku 

Trunk tall, marked with ringlike scars; leaves large, palmate, conduplicate in bud, parted or divided into many linear seg- 
ments, the petiole long, spiny on margin; inflorescence from leaf-axils, long-peduncled, loosely paniculate, the bracts many, 
tubular, sheathing; flowers small, bisexual; sepals 3, imbricate in bud; petals 3, connate at base, the lobes valvate in bud, coria- 
ceous; stamens 6, the filaments connate at base into a ring, the anthers cordate; ovary of 3, nearly free to connate carpels with 

a short common style at apex; seeds erect with a concave spot on ventral side. 
Australia. 

1. Livistona chinensis R. Br. var. subglobosa (Hassk.) 
Becc. L. subglobosa Martius; Saribus subglobosus Hassk.; 

Corypha japonica Kittlitz——Biro. Trunk straight, to 5 
m. high, stout, simple; leaves large, orbicular-flabellate, pal- 
mately parted, to 1 m. across, the axis extremely short, the seg- 
ments linear, plicate, l-ribbed, transversely veined, gradually 
tapering to a bifid pendulous apex, the petiole 1-2 m. long, 

3. TRACHYCARPUS H. Wendl. 

More than 10 species, in tropical Asia and 

stout, retrorsely spiny on margins; inflorescence elongate, 
loosely branching; flowers ovoid in bud, about 4 mm. long; 
sepals broadly ovate; petals ovate, woody, subacute; stamens 
6; carpels 3, approximate and terminated by a single common 
style; ovule 1 in each locule; fruit nearly globose, about 1.5 
cm. long—Rather rare in warmer coastal areas; Shikoku, 

Kyushu.——Ryukyus and Formosa. 

SHuRo ZoKU 

Trunk straight and erect, treelike; leaves orbicular, flabellate, large, palmately parted into linear plicate segments, the petiole 
spineless; panicles from leaf-axils, much branched, with numerous multibracteate flowers, bractlets small; flowers unisexual 

(plant dioecious), with 3 sepals and 3 petals; stamens 6, with short basifixed anthers; carpels 3, free, each with a single stigma 
and a single basal ovule; fruiting carpels 1-3, globose to ellipsoidal; seeds erect, furrowed on the ventral side, with an embryo 
on the dorsal side——Few species, in northern India, China, and Japan. 

1A. Leaf-segments pendulous at tip; petioles rather long, spreading; inflorescence densely flowered. ...................- 1. T. fortunet 
1B. Leaf-segments stiff, not pendulous; petioles shorter; inflorescence very densely flowered. ...................--- 2. T. wagnerianus 

1. Trachycarpus fortunei (Hook.) H. Wendl. T. ex- 
celsus H. Wendl., excl. syn.; Chamaerops fortune: Hook. 
SHuro, Wa-yuro. An evergreen tree with a straight thick 

deflexed, subtended by large bracts; flowers small, yellowish; 
fruiting carpels 1-3, globose, about 1 cm. across, black-indigo, 
bloomy when mature——May-June. Kyushu (s. distr.); 

simple trunk, 3-7 m. long, covered with dark brown fibrous 
remains of the petiole bases; leaves aggregated at the top of 
the stem, large, 50-80 cm. across, orbicular-flabellate, the seg- 
ments linear, plicate, somewhat obtuse and bifid at apex, 1.5-3 
cm. wide, the petioles nearly 1 m. long, tapering to a broad 
sheath surrounding the stem at base; inflorescence peduncled, 

widely planted in centr. and s. Japan. 
2. Trachycarpus wagnerianus Becc. T. fortunei sensu 

auct. Japon., non H. Wendl—To-juro. Resembles the 

preceding but leaves on shorter petioles, the segments stiff, 
darker colored, slightly smaller; inflorescence very densely 
flowered. Native of China, planted in s. Japan. 



Plate 7 

- 

> f 
Themeda japonica (Willd.) C. Tanaka. (Gramineae). Narashino near Tokyo, Honshu. (Photo J. Ohwi.) 



Miscanthus sinensis Anderss. (Gramineae). Narashino near Tokyo, Honshu. (Photo J. Ohwi.) 

Mount Shibutsu from Ozegahara Moor, showing alpine zone on upper part of slope; floating islands in foreground. (Photo Midori 

Kogure.) 



Crinum asiaticum var. japonicum Bak. (Amaryllidaceae). Edge of shore, Osezaki in Idzu Proy., Honshu. (Photo J. Ohwi.) 
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Fam. 44. ARACEAE ~~ Tennan-sHo Ka  Aroid Family 
(Contributed by Dr. Tetsuo Koyama.) 

Perennial herbs; leaves radical or alternate on elongate, often twining stems, frequently with transversely reticulate nervules; 
flowers unisexual or bisexual, sessile, densely aggregated in a spadix subtended by a spathe; perianth wanting or small and scaly; 
anthers 2- or 3-locular; ovary sessile, 1- to 3-locular, with 1 to several ovules; fruit berrylike, few-seeded——About 100 genera, 

with more than 500 species, mainly in the Tropics. 

1A. Perianth absent; flowers unisexual, except in Calla. 

2A. Spadix with an appendage at apex. 
3A. Ovules anatropous; pistillate part of spadix continuous with the staminate; inflorescence and normal leaves appearing at different 

Pirresia ce rarea fe Tel Taek derek ehevePoms suaksiekslahe eteualsus fq avssers can oheloWe se af sLessychoss inset ereieloia/s) susie. evscesn Sususe lelsTorecsteya aks, 1. Amorphophallus 
3B. Ovules orthotropous; pistillate and staminate parts of spadix distinct; inflorescence on the peduncle arising from the axil of a 

normal leaf, arising together. 

4A. Neuter flowers absent between the pistillate and staminate parts. 
5A. Ovary with a single ovule; pistillate part of spadix adnate to the inner side of the spathe. ..............-... 2. Pinellia 
5B. Ovary always with 2 or more ovules in each locule; spadix not adnate to the spathe. ............-..++++--- 3. Arisaema 

4B. Neuter flowers present between the pistillate and staminate parts. ......... 00 cece eee e ee eee ee ene eens 4. Typhonium 
2B. Spadix not appendaged at apex. 

Ep ACME EaTTIC SECON anata ctinyere tea ak Pept ete oss er aforstsur eer elo gedex= ie Cobesea Peel casvehe tes Maen rep= (ates asrariiatie evar evortansparchene ol sieyel aye ecnrestee 5. Alocasia 
Giik QUaTGe Tea Wehe decde oe eee & oon obs b booed duh Dec cob ono do mama eaerco oe co soer a. Hose cama m rit: aoentr oo 6. Calla 

1B. Perianth of 4 to 8 free tepals; flowers bisexual. 

7A. Leaves broad; spathe broad, surrounding or inclosing the spadix, not leaflike, usually colored or white. 
8A. Ovules orthotropous; ovary 2-celled and 1- or 2-ovuled in each cell. ...... 2. eee eee 7. Lysichiton 
8B. Ovules pendulous; ovary 1(—2)-celled, with 1 or 2 ovules in each cell. .........e se eeee ee ee seen eeeeeeeeeee 8. Symplocarpus 

7B. Leaves linear; spadix leaflike, green, narrow, appearing like a continuation of the stem, neither surrounding nor covering the 
SPA aw vee me ere Ne ne ete hs ere retaveee eve pe Seale ete enya shes inforagats ateyanerel srsusreiayoravonmsors oie tel aiatsysievetacaistapulley af (opeyorsvctekoney texters ances 9. Acorus 

1. AMORPHOPHALLUS BI. Konnyaku Zoku 

Tuber usually depressed-globose; leaf solitary, radical, large, long-petioled, ternately to digitately compound; scape usually 
elongate; spathe large, ovate to broadly so, the blade deciduous or persistent; inflorescence (spadix) erect, terete, densely 
flowered, the pistillate part continuous with the staminate, without a neutral intermediate area; anthers 2 to 4, sessile, opening 
by pores at tip; ovary globose, 1- to 4-locular; stigma entire or 2- to 4-fid; ovule single in each locule, arising nearly from the base, 
anatropous; berry globose; seeds without endosperm, embryo similar to seed in shape——About 100 species in the Old World 
Tropics. 

1A. Appendage of spadix 30-50 cm. long including the inflorescence, much longer than the spathe, 20-30 cm. long; style about 1 mm. 
long including the inconspicuously 3-lobed stigma; larger in all aspects than the following. .................+.4-- 1. A. konjac 

1B. Appendage of spadix 15-20 cm. long including the inflorescence, about as long as the spathe; style extremely short, terminated by an 

inconspicuously 2-lobed stigma; smaller in all aspects than the preceding. ..............eeeeeecceeeeeeeeeeees 2, A. Rinsianus 

1. Amorphophallus konjac K. Koch. Conophalus kon-  \ong-exserted from the spathe, dark purple, obtuse; berries 
jac Schott ex Miq., nom. nud.; Dracontium polyphyllum sensu 
Thunb., non L.; A. riviert var. konjac (K. Koch) Engler—— 
Konnyaku. Tuber large, depressed-globose, to 25 cm. 
across; leaf solitary, arising from the center of the tuber, more 

than 1 m. tall, the petiole long, spotted with purple, the blade 
ternate, the primary leaflets again binate or ternate or 2- or 3- 
parted, the ultimate leaflets or segments pinnately parted on a 
winged axis, the lobes ovate to narrowly so, caudate-acuminate, 
4-8 cm. long, entire, glabrous; scape arising from the center of 
the tuber, about | m. long, with several scales at base; inflores- 

cence 30-50 cm. long; spathe broadly ovate, tubular-infundi- 
buliform, with dark purple variegations, glabrous outside, 
with small protuberances at base inside; spadix with the pistil- 
late flowers below and continuous with the upper staminate 
flowers, the appendage erect, much longer than the fertile part, 

2. PINELLIA Tenore 

yellowish red when mature——May. Native of Indochina, 
widely cultivated in our area for “Konnyaku” or mannan from 
the tubers. 

2. Amorphophallus kiusianus (Makino) Makino. 4. 
Ronjac var. kiusianus Makino——YaMa-Konnyaku. Related 
to the preceding, but slightly smaller; petioles with yellowish 
brown spots, the leaf-blades ternate, the leaflets dichotomously 
forked and pinnately lobed, the ultimate lobes oblong, caudate- 
acuminate, 3-20 cm. long; spathe 15-20 cm. long, glabrous, 
the tubular part short; spadix erect, terminated by an obtuse 
terete appendage; ovary usually 2-locular; style very short, the 
stigma indistinctly 2-lobed; berry at first greenish, becoming 
reddish purple, then deep blue at maturity—May-June. 
Kyushu (s. distr., including Yakushima and Tanegashima) ; 
the tuber not edible. 

Hance Zoku 

Perennials with small subterranean tubers; leaves petioled, simple or 3- to 7-lobed or -parted; scape solitary; spathe persistent, 
the tubular part incurved, cylindric, the blade longer than the tubular part, oblong, concave; spadix surrounded by the tubular 
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part of the spathe, the pistillate part adnate to the tubular part of spathe, separated from the staminate by the apical constriction 
of the tubular spathe, the appendage filiform, slenderly elongate and long-exserted from the spathe; flowers naked, the staminate 
with 1 or 2 anthers, the pistillate with a single 1-locular ovary containing a solitary orthotropous ovule; berry inclosing a single 
seed with copious endosperm.—Few species, in e. Asia. 

1A. Leaves 3-foliolate, the leaflets oblong to lanceolate, acute and mucronate at apex, with small bulbils on the petiole. .... 1. P. ternata 

1B. Leaves deeply 3-parted, the segments broadly or narrowly ovate, short-acuminate; plant slightly larger, without bulbils. 2. P. sripartita 

1. Pinellia ternata (Thunb.) Breitenb. Arum ternatum 
Thunb.; P. tuberifera Tenore; A. macrourum Bunge; Typho- 
nium tuberculigerum Schott; Arisaema loureiri Bl. ‘Ka- 
RASU-BISHAKU. Leaves few from a small tuber, with small 

bulbils borne at the middle and on the uppermost part of the 
petiole; leaflets 3, sessile, ovate-elliptic to oblong, 3-12 cm. 
long, 1-5 cm. wide, entire, glabrous; scape solitary, 20-40 cm. 
long; spathe typically green, 6-7 cm. long, the tubular part 
1.5-2 cm. long, the blade lanceolate, rounded at apex, curved 
at tip, glabrous outside, puberulent within; spadix with the 

appendage filiform, erect, 6-10 cm. long, glabrous; berry small, 

gustata Schott ——SHIKA-HANGE. Leaflets linear. 
2. Pinellia tripartita (Bl.) Schott. Antherurus tripart- 

itus Bl.; Arisaema tripartitum (Bl.) Engler——O-wance. 
Tuber to 3 cm. across, covered with brown fibers; leaves 

petioled, deeply 3-lobed to nearly 3-parted, the segments 8-20 
cm, long, 2-12 cm. wide, abruptly short-caudate; scape 20-50 
cm. long; spathe green outside, typically light purplish within, 
6-10 cm. long, the tubular part 2-3 cm. long, the blades 
broadly lanceolate, obtuse, slightly incurved at tip, smooth 
outside, densely papillose inside; spadix with a filiform ap- 
pendage 15-25 cm. long——June-Aug. Honshu (Mino Prov. 

green——May-July. Cultivated fields and roadsides; Hok- and westw.), Shikoku, Kyushu———Forma atropurpurea 
kaido, Honshu, Shikoku, Kyushu; quite common—Korea (Makino) Ohwi——Mourasaxio-Hance.  Spathe dark pur- 
and China——Forma angustata (Schott) Makino. P. an- ple within. 

38. ARISAEMA Martius TENNAN-SHO ZOKU 

(Synopsis by Dr. Tetsuo Koyama.) 

Perennial herbs with a depressed-globose tuber or corm, rarely rhizomatous; normal leaves 1 or 2, rarely 3, petioled or nearly 

sessile, with 3-17 sessile or short-petioluled, reticulate-nervulose leaflets, the petiole arising from within a cluster of scapelike 
sheaths (pseudostem), these surrounded at base by 2 or 3 scalelike leaves (cataphylls) ; inflorescence solitary, terminal or pseudo- 
lateral; spathe persistent, the tube cylindric, involute, the blade galeate or leaflike; spadix bisexual or unisexual (plants para- 

dioecious, i.e., dioecious, but the sex reversible according to conditions), the staminate part above the pistillate, the appendage 
somewhat elongate, terete, clavate, or sometimes filiform; staminate flower with 1 to 5 stamens; pistillate ower with a single 
1-locular ovary, with 1-9 orthotropous ovules; berries 1- to few-seeded; seeds ovoid-globose——About 150 species, chiefly of 

tropical and cooler regions of e. Asia, a few in Africa and N. America. 

1A. Spadix-appendage filiform, long-exserted from the spathe. 
2A. Normal leaves 2; spadix-appendage 10-15 cm. long, 2.5 to 3.5 times as long as the tube of spathe; terminal leaflet not smaller than 

NateralWonessy ever valerie leche eA ET POPP GNS So cRe a asc yeaa des SU aRANE GE ees evan CEES SOCAL ERAS SICH e OEE ESAT TSIEN IE 1. A. negishit 

2B. Normal leaf solitary; spadix-appendage longer. 
3A. Terminal leaflet much shorter than the adjacent lateral ones; pseudostem more than 40 cm. long; spathe nearly green. 

2. A. heterophyllum 
3B. Terminal leaflet as large as or larger than the adjacent lateral ones; pseudostem nearly wanting; spathe dark reddish purple. 

4A. Spathe-blade with a T-shaped white mark inside; scape arising near base of petiole. ..............-.-...-- 3. A. kiushianum 
4B. Spathe-blade without a T-shaped mark; scape arising above base of petiole. 

5A. Enlargement at base of spadix-appendage densely wrinkled. ...............--- eee e cece eee eee 4. A. thunbergu 

> Bea enlarcementiat basciolspadix-appendace:smoothe see eer here rE eer rere rece rnceeenercaenrrria 5. A. urashima 

1B. Spadix-appendage terete or clavate, obtuse or sometimes capitate at apex, shorter than the blade of the spathe. 

6A. Spadix-appendage gradually passing into the floriferous part; spathe and spadix-appendage different in staminate and pistillate 
TO EISSN Tea Sine Hero DOE CEES CaSO BE cco a clo nite re Romie ae RemneO Rae Riel reanet ca chan s dicts tic Ocoee ctsis ret aor ora ia eee 6. A. heterocephalum 

6B. Spadix-appendage truncate at base; spathe and spadix-appendage equal or nearly alike in staminate and pistillate plants. 

7A. Spathe-blade saccate-galeate; leaflets always 3, filiform at apex, rather thick, lustrous above, entire. .............- 7. A. ringens 

7B. Spathe-blade spreading, declined, or ascending anteriorly. 
8A. Leaflets always 3, with many subtranslucent papillae on margin; spathe-blade acuminate. .............. 8. A. ternatipartitum 

8B. Leaflets 3-15, pedate, the margins entire or loosely undulate to toothed; spathe-blade gradually or abruptly acute. 
9A. Normal leaf solitary (rarely 2). 

10A. Spadix-appendage rather stout, 3-10 mm. across, terete, or gradually thickened toward apex; spathe-blade deltoid-ovate, 
3-5 cm. wide. 

11A. Scape 3-10 cm. long, apparently lateral; leaflets somewhat palmate, without a rachis; Kyushu. ........ 9. A. nanum 

11B. Scape 15-50 cm. long. 
12A. Lateral leaflets 2(—3) on each side, nearly radiate; rachis slightly developed. 

13A. Spathe-blade obliquely ascending, 5—6 cm. long. ..............- 222 eee eee eee eee eee 10. A. robustum 

13B. Spathe-blade strongly declined over the spathe, 8-10 cm. long. ...............e cece eee eee eeeee 11. A. ovale 
12B. Lateral leaflets 3-8 on each side; rachis, at least the lower part, well developed. 

14A. Leaflets obovate, abruptly short-acuminate; Izu Peninsula. .............-s0ee cece cess ese eeees 12. A. izuense 

14B. Leaflets lanceolate to oblong-obovate, tapering toward apex; Kinki District and westward. 
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15A. Spathe-blade oblong-ovate, abruptly long-acuminate, strongly declined over the spadix; spadix-appendage cylin- 
dric-clavatemslightlyathickened(jatiapexs wepetertast alate aisle etnvlese ictatel stcletere cerateletbietaintoepets 13. A. suwoense 

15B. Spathe-blade deltoid, abruptly narrowed from the top of the tubular part, erect, the apex gradually elongate to 
a linear tip; spadix-appendage narrowly cylindric, terete. ...........0eeceeeee cece eee 14. A. simense 

10B. Spadix-appendage thickened at both ends or at least at base, the median and sometimes the apical part narrow, 1-2 mm. 
thick; spathe-blade broadly deltoid-lanceolate to narrowly deltoid-ovate, 2—3 cm. wide; leaflets 7-19. 

GAC opatherentivel yrercele papi lLoserOnemarginy (eiieleyeisicieinieisinieieiein viseie ee siciecisiisias ccc cincmc eins asian 15. A. yoshiokae 
16B. Spathe usually purplish, entire. 

17A. Spathe-blade 7-10 cm. long. 
18A. Leaflets 9-11; spathe-blade linear, ovate, gradually acuminate. ............0--eeeeeeeeeeeee 16. A. iyoanum 

18B. Leaflets 7-9. 
19A. Spathe-blade ovate-lanceolate, long-acuminate, dark purple with 4 white stripes; Honshu (Harima Prov.). 

17. A. seppikoense 
19B. Spathe-blade oblong-lanceolate, subabruptly acute, light purple-brown; Aki. .................. 18. A. akiense 

17B. Spathe-blade 3-6 cm. long. 
20A. Spathe-blade, at least in part, dark purple, 5-6 cm. long, deltoid-lanceolate. .............. 19. A. monophyllum 
Z0Bee spatie-pladeipreenisnovatens=4s cin ONE mnteereicisiacte asicverersieicisicicicieres se cicie oe cieisteisierere 20. A. maximowiczii 

9B. Normal leaves 2, rarely 1 in depauperate individuals. 
21A. Leaflets 3-5; spathe-blade abruptly long-acuminate; spadix-appendage capitately thickened at apex. ... 21. A. sikokianum 

21B. Leaflets (5—)7—17; spadix-appendage cylindric, slender or clavately thickened at apex. 
22A. Spathe-blade filiform-elongate. 

23A. Spadix-appendage thick-cylindric; spathe-blade dark purple with vertical white stripes. .......... 22. A. kishidae 
23B. Spadix-appendage clavate, thickened at apex; spathe-blade green. ..........0-ceeeeecceereeees 23. A. tosaense 

22B. Spathe-blade acuminate to long-acuminate, not filiform-elongate. 
24A. Spathe-blade broadly lanceolate, gradually long-acuminate; spadix-appendage slenderly cylindric. 

Zo Avmopathe-bladeibent onward honzontally area reeererceniccricciicireccietiieciincce cities 24. A. longilaminum 
25B. Spathe-blade declined and arching over the spadix. 

ZOA.; | Spadix-appendage erect] waee tac fla cers Sete ie ote Oe Ree clan eae omens 25. A. angustifoliatum 

26Bs) ‘Spadix-appendage slichtlysbentsforward., <\. ce aenieleteteteice clatele) nie ictete stterciete alete einiece sieves 26. A. shinanoense 
24B. Spathe-blade narrowly to broadly ovate. 

27A. Spathe-blade densely yellowish papillose inside. ...........0ceccecevececcccesceccerceces 27. A. yamatense 
27B. Spathe-blade smooth inside. 

28A. Spathe-blade obliquely ascending or bent horizontally, subabruptly short-acute. 
29A. Plant loosely tufted with numerous young plants; spathe-blade oval to orbicular-ovate. .... 28. A. proliferum 
29B. Plant solitary; spathe-blade ovate. 

SUAS padix-appendagesthick-clavates .nysyels csicistereicnese « eicharsiel icici ciciete ste ecie wlevsiersie exci ore 29. A. speirophyllum 
50B se opadix-appendage loednor CylundrC.| Peete eet teeieiiinratateie sitters eictsiianicie merece ciate 30. A. peninsulae 

28B. Spathe-blade declined above, long-acuminate. 
31A. Spathe-blade oblong-deltoid, tapering from base; appendage of spadix cylindric, the apex as broad as the 

other part. 
32A. Spadix-appendage slenderly cylindric or linear. 

33A. Spadix-appendage linear; spathe-blade obliquely declined only at tip; leaflets 9-18, often serrulate; Hon- 

SEUIT ERs tewspor hears cchevate spo eae demey ess (Se ohevs denote pe rmechan ey tysu coy Bateae anos parereRS e texslaleteyage Susie 31. A. angustatum 

33B. Spadix-appendage cylindric; spathe-blade declined; leaflets 11-13 in the lower one, entire; Kyushu. 

32. A. koshikiense 
32B. Spadix-appendage cylindric, rather thick, to 8 mm. across at base; tubular part of spathe rather long. 

33. A. solenochlamys 
31B. Spathe-blade broadly ovate to ovate-lanceolate, tapering from below the middle but not from base. 

34A. Leaflets palmate on the scarcely developed rachis; scape longer than the leaves. 
SS SiAtaWebea Mets Sih sc Meee eee palahels sels tere taie: « stole efactl aa hy tesa <aparaye Aisne wee vare bahia eneyayal ana Rens 34. A. nikkoense 
35B. Leaflets more than 5. 

36A. Leaflets 5-7, not variegated, narrowly oblong; entire or serrate; auricles of spathe very distinct. 

35. A. stenophyllum 

36B. Leaflets 8-14, with a broad white line along the midrib, linear-lanceolate, always undulate on margin; 
auricles of spathe narrow and rather inconspicuous. ................2.00- 36. A. undulatifolium 

34B. Leaflets pedate on the well-developed rachis at least between the lower ones. 
37A. Spathe-blade broadly deltoid-ovate, the rachis of leaflets spirally curved on apical part, the auricles al- 

MELOSty WALL De rake erry ar etsPatcrets erecta ce meron crete es Pete eae ee ee aan ee ete 37. A. takedae 
37B. Spathe-blade narrower, gradually tapering toward both ends from the middle, the auricles developed. 

38A. Auricles of spathe very broad; Kant6é to Oshima in Izu Prov. ..............2000- 38. A. limbatum 

38B. Auricles of spathe narrow. 
39A. Spadix-appendage bulbously thickened at apex, smooth or rugose. 

40A. Spathe-blade elongate, nearly as long as the tubular part, spreading nearly at right angle over the 

MNIOUEL S| RoviIShiits.)i5, spayer oie spon al inus leveienara: elec isiw svat wees cuneel acoso x ceyaye alata fave) opt Gis 39. A. mayebarae 

40B. Spathe-blade always shorter than the tubular part, strongly declined at tip over the mouth; east- 
GHAR ENS Gedadoddaone cr mor sLERGOs bosch aie neraneCheEA Gt Ree Hts 40. A. serratum 

39B. Spadix-appendage slightly or scarcely thickened, smooth. 

41A. Tuber globose, not depressed; Izu Islands. ..............-.s.00eeeeceeees 41. A. hachijoense 
41B. Tuber depressed-globose; western Honshu. ............0-.c2cccceceeeeees 42. A. japonicum 
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J. Arisaema negishii Makino. Suma-TENNAN-SHO, 
Hencopama. ‘Tuber depressed-globose, more or less irregu- 
lar in shape, 3-7 cm. across; scalelike leaves 2, whitish, tuni- 
cate; leaves 2, the petioles terete, 5-20 cm. long; leaflets 9-15, 

lanceolate, 8-20 cm. long, 1.5-5 cm. wide, undulate, cuneate at 
base; peduncle erect, elongate after anthesis, 4-8 mm. in di- 
ameter; spathe light or pale green, the tube cylindric, slightly 
ampliate above, the blade obliquely ascending forward, nar- 
rowly ovate, 7-8 cm. long, gradually acuminate; appendage 
of spadix linear, 10-15 cm. long, purplish, somewhat thick- 
ened, long-exserted, gradually thickened at base, the floriferous 
part often with rather loose hornlike tubercles——Mar.—May. 

Honshu (Hachijo and Miyake Isls. in Izu). 
2. Arisaema heterophyllum Bl. 4. thunbergii var. 

heterophylum (Bl.) EnglMarzuru-TENNAN-SHO. Mon- 
oecious; tuber hemispherical, 2—4 cm. across; scalelike leaves 4 

or 5, tunicate; normal leaf solitary, on a long erect stemlike 
sheath to 1 m. tall and 1-2 cm. thick, the petiole erect-spread- 
ing, 6-14 cm. long; leaflets 13-19, oblanceolate or oblong, sub- 
abruptly contracted at apex, undulate on margin, the terminal 
leaflet much shorter than the others, the first lateral ones 10-25 
cm. long, 2-6.5 cm. wide; spathe on a long erect scape, green, 
the tube 3.5-8 cm. long, dark purplish on margin, the blade 
ovate, 7-12 cm. long, 3-7 cm. wide, usually green, bent for- 
ward and arching over the spadix, abruptly short-acuminate; 
appendage of spadix filiform, erect, 15-30 cm. long, slightly 
thickened at base and passing into the floriferous part— 
May-July. Wet places in lowlands; Honshu (Kanto Distr. 
and westw.), Shikoku, Kyushu; rather rare——s, Korea, For- 
mosa, and China. 

3. Arisaema kiushianum Makino. Hrme-urAsHma-so. 
Tuber nearly globose, with several small lateral tubers; leaf al- 
ways solitary, the petiole terete, 15-40 cm. long; leaflets 7-13, 
lanceolate, long-acuminate, 10-20 cm. long and 2-4 cm. wide 
in the terminal one; scape arising near base of petiole, 5-15 
cm. long; spathe uniformly dark purple, the blade broadly 
ovate, strongly arching over the spadix, abruptly narrowed to 
a long cusp, with a white T-shaped mark inside; spadix-ap- 
pendage slender, long-exserted, 15-18 cm. long, pendulous at 
tip, thickened below and passing into the floriferous part—— 
May-—June.—K yushu. 

4. Arisaema thunbergii Bl. Flagellarisaema thunbergii 
(BI.) Nakai——Naneoxu-urasuima-so. Tuber depressed- 
globose, usually bearing a few small lateral tubers; leaf soli- 
tary, the petiole nearly erect, terete, 30-60 cm. long; leaflets 

9-17, linear- to broad-lanceolate, acuminate, 10-25 cm. long 
and 1-4 cm. broad in the terminal one; peduncle arising from 
the lower part of the petiole, 10-20 cm. tall; spathe uniformly 
dark purple or reddish purple, sometimes purplish bronze, the 

blade ovate, strongly arching over the spadix, the upper part 
semipendulous and long-filiform tapering, 8-10 cm. long; 
spadix-appendage filiform, 30-50 cm. long, erect, pendulous at 
tip, gradually thickened below forming a densely wrinkled, 
fusiform enlargement and further narrowed toward the flo- 
riferous part——Apr.—May. Honshu (Chigoku Distr.), Shi- 
koku, Kyushu. 

Dd. Arisaema urashima Hara. A. thunbergii sensu auct. 
Japon., pro parte; 4. thunbergit var. urashima (Hara) Ma- 
kino; Flagellarisaema urashima (Hara) Nakai——Urasuima- 
sO. Closely resembles the preceding; tuber depressed-glo- 
bose, bearing several to rather many small lateral tubers; leaf 
solitary (very rarely 2), the petiole terete, nearly erect, 30-50 
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cm. long, the leaflets 11-15, oblanceolate to broadly lanceolate, 
acuminate, the terminal one 10-18 cm. long, 2-3.5 cm. wide; 

peduncle 10-20 cm. long, arising 7-15 cm. above base of petiole; 
spathe dark to bronze-purple, sometimes reddish purple, the 
blade ovate to broadly so, abruptly long taillike at tip, strongly 
arching over the spadix; spadix-appendage filiform, 40-60 cm. 
long, long-exserted, the upper half bent abruptly downward 
and pendulous, gradually thickened below forming a smooth 
oblong enlargement then gradually passing into the floriferous 
part—Apr.—May. Hokkaido (Oshima and Hidaka Prov.), 
Honshu, Shikoku. 

6. Arisaema heterocephalum Koidz. AmAmMLTENNAN- 
SHO, HosoBA-TENNAN-SHO.  Pseudostem 30-70 cm. long, from 
a hemispherical tuber; leaves 2, the petiole 7-20 cm. long; leaf- 
lets 11-19, pedate, linear or linear-oblanceolate, the terminal 
one 8-17 cm. long, 15-20 mm. wide; spathes dimorphic, the 

pistillate with a green tube about 8 cm. long, ampliate in 
upper part, the blade broadly ovate, 7 cm. long, short-acumi- 
nate, the spadix-appendage 6.5 cm. long, narrowly clavate- 
cylindric, an erect stipe about 6 cm. long; staminate spathe 
tubular, 7 cm. long, 5 mm. across, the spadix-appendage 
capitate at apex, on a stipe 7 cm. long—Reported to occur 
in Kyushu (Yakushima)——Ryukyus, from Amami-Oshima 
to Okinawa. 

7. Arisaema ringens (Thunb.) Schott. Arum ringens 
Thunb.; Arisaema triphyllum sensu Thunb., non L.; A. sie- 
boldu de Vriese; A. praecox de Vriese; A. ringens var. sieboldi 
(de Vriese) Engl. and var. praecox (de Vriese) Engl.; 
Ringentiarum ringens (Thunb.) Nakai——Mousasut-aBuMi. 
Tuber depressed-globose, bearing a few small lateral tubers; 
leaves 2, the petiole terete, erect, 15-25 cm. long; leaflets 3, 

rather thick, ternate, sessile, broadly rhomboidal-ovate, 8-20 
cm. long, 4-10 cm. wide, entire, prominently lustrous above, 
subabruptly narrowed into a filiform tail 5-15 mm. long; 
peduncle short, 3-10 cm. long; spathe greenish (forma praecox 
T. Koyama) or uniformly dark purple (forma sieboldi T. 
Koyama), with a large auricle on each side on the margin of 
the tubular part, the blade saccate-galeate, the lower half 
obliquely ascending, the upper half strongly bent forward, 
3.5-4.5 cm. long, short-caudate; spadix-appendage cylindric, 
the base thickened and abruptly contracted above the florifer- 
ous part——Mar.-May. Woods near seacoast; Honshu 

(Kanto Distr. and westw.), Shikoku, Kyushu—Ryukyus, 
China, and s. Korea. 

8. Arisaema ternatipartitum Makino. Muitsusa-TEN- 
NAN-SHO. | Tuber depressed-globose or hemispherical; leaves 
2, the petiole erect-ascending, 7-20 cm. long; leaflets 3, rhom- 
boid-ovate, 7-15 cm. long, 3-8 cm. wide, abruptly mucronate, 
cuneate and sessile at base in the terminal one, rounded at 

base in the lateral ones, bearing subtranslucent dense papillae 
on margin; peduncle 10-15 cm. long, shorter than the petiole; 
spathe dark purple, broadly auricled on the upper margin of 
the tube, the blade long-deltoid, about 3 cm. wide, 7 cm. long, 
acuminate, arching over the spadix; spadix-appendage cyl- 
indric, rather stout, 2.5-3 mm. across, thickened and truncate 
at base——Apr.—May. Honshu (Suruga Prov.), Shikoku, 
Kyushu. 

9. Arisaema nanum Nakai. Hime-TenNan-sHo. Tu- 
ber hemispheric; leaf solitary, the petiole terete, 10-25 cm. 
long; leaflets 5(—7), somewhat palmate, elliptic to oblong, 
abruptly short-cuspidate, cuneate at base, the terminal one 
short-petiolulate, 8-15 cm. long, 4-7 cm. wide, the adjacent 



ARACEAE 

lateral ones slightly smaller, usually decurrent on one side at 
base; scape 3-10 cm. long; peduncle 2-5 cm. long; spathe dark 
purple, without auricles, the blade oblong, scarcely nar- 
rowed at base, 8-13 cm. long, arching over the spadix and 
pendulous at tip, acuminate; spadix-appendage thick, clavate- 
cylindric, thickened below and truncate at base-———May. 

Kyushu. 
10. Arisaema robustum (Engl.) Nakai. 4. amurense 

Maxim. var. robustum Engl.; A. amurense, sensu auct. Japon., 

non Maxim.; A. sadoense Nakai ——Hro-Ha-TENNAN-SHO, SADO- 

TENNAN-SHO, Pseudostem 20-35 cm. long, from a depressed- 
globose tuber bearing small tubers on the sides; leaf solitary, the 
petiole terete, nearly erect, 10-25 cm. long, the blade palmately 
5-foliolate, the rachis not developed, the leaflets obovate or ovate, 
10-15 cm. long, 47 cm. wide, abruptly short-acuminate; 
peduncle 2-5 cm. long; spathe green with longitudinal white 
stripes or dark purple (forma atropurpureum T. Koyama), 
somewhat auriculate on the upper margin of the tube, the 
blade ovate, 5-6 cm. long, long-acuminate, obliquely ascend- 
ing, scarcely narrowed at base; spadix-appendage cylindric, 
thickened and truncate at base——May-June. Woods; Hok- 
kaido, Honshu, Kyushu.—K orea and Sakhalin. 
Arisaema hakonecola Nakai. KamtyaMa-TENNAN-SHO, is 

poorly known and may be the same as A. robustum, differing 
allegedly in the larger spathe with a uniformly dark purple 
blade arching over the spadix, and a very stout appendage of 
the spadix——Honshu (Hakone). 

11. Arisaema ovale Nakai. AsHt-reNNAN-sHO. Tuber 
subdepressed-globose, 3-5 cm. across; scalelike leaves 3, tuni- 
cate; normal leaf solitary, the petiole thick, about 20 cm. 
long, 5-10 mm. in diameter, the leaflets 5, pedate or nearly 
palmate, oblong to broadly ovate-elliptic, entire, 10-15 cm. 
long, 3-6 cm. wide; peduncle very short; spathe 5-6 cm. long, 
dark purple with longitudinal white stripes, auricled on the 
upper margins of the tube, the blade ovate, 8-10 cm. long, 
strongly arching over the spadix; spadix-appendage whitish, 
clavate-cylindric, stout, 4-6 cm. long, longitudinally rugose, 
on a short stipe 5-8 mm. long——Honshu (Tanba, Omi, 
Echizen, Etchu, Noto, and elsewhere). 

12. Arisaema izuense Nakai. Izu-rENNAN-sHO.  Leaf- 
lets to 17, obovate, to 8 cm. long, 3.5-4 cm. wide, abruptly 
short-acuminate; spathe dark purple, without stripes, the 
blade deltoid-ovate, gradually tapering to apex, scarcely 
auricled on the upper margins of the long cylindrical tube; 
spadix-appendage prominently thickened at tip; otherwise 
with the characters of A. ovale Nakai——Honshu (Izu 
Penin.). 

13. Arisaema suwoense Nakai. YAMAcucHI-TENNAN- 
sHO. — Resembles the preceding; tuber rather small, about 15 
mm. across; leaf solitary, the petiole terete, about 20 cm. long; 
leaflets 7-9, oblong to obovate-oblong, abruptly acuminate, 
cuneate at base, the terminal one 10-12 cm. long, 4-5 cm. 

wide; peduncle about 20 cm. long; spathe purplish, the 
auricles rather narrow, the blade 12-14 cm. long, oblong-ovate, 

abruptly long-acuminate, strongly declined over the spadix, the 
spadix-appendage stout, cylindric-clavate, slightly thickened 
at apex, truncate at base, about 8 mm. in diameter at apex. 

—May. Honshu (Suwo). 
14. Arisaema simense Nakai. SHrma-mMaMusHicusa. 

Tuber depressed-globose, without lateral tubers; leaf soli- 
tary, the petiole terete, about 10 cm. long, leaflets 7-13, lanceo- 
late to broadly so, acuminate, the terminal one 6-20 cm. long, 

259 

about 3 cm. wide; spathe pale green, the upper margins of 
the tube slightly recurved, the blade abruptly narrowed from 
a deltoid base to a long linear tip, erect, 6-8 cm. long; spadix- 
appendage narrowly cylindric, terete, not thickened at apex. 
— Honshu (Kinki Distr.), Kyushu. 

15. Arisaema yoshiokae Nakai. InucATAKE-TENNAN-SHO, 
Resembles the preceding; pseudostem about 50 cm. long; leaf 
solitary, the petiole terete, about 10 cm. long; leaflets 15-19, 
oblong to lanceolate, the terminal one 12-16 cm. long, 2-5 
cm. wide; peduncle 2-5 cm. long; spathe greenish, the margin 
of the tube scarcely recurved, the blade bent forward, ovate- 

lanceolate, gradually long taillike at apex, papillose on the 
margin; spadix-appendage slender, about 2 mm. in diameter, 
the base thickened to about 5 mm., truncate——May. Kyu- 
shu (Inugatake in Buzen Prov.). 

16. Arisaema ityoanum Makino. OMmoco-TENNAN-sHO. 
Tuber depressed-globose, bearing a few small additional tubers; 
leaf solitary, long-petioled; leaflets 9-11, lanceolate, long-acumi- 
nate, cuneate at base; spathe light green to purplish, the blade 
7-9 cm. long, linear-ovate, gradually acuminate, broadened at 
base, the upper margin of the tubular part recurved; spadix- 
appendage narrowly cylindric, rounded at apex, somewhat 
thickened and truncate at base——Shikoku (Omogokei in 
Iyo Proy.). 

17. Arisaema seppikoense Kitam. SEpprKo-rENNAN-SHO. 
Tuber depressed-globose; pseudostem 17-25 cm. long, purple- 
spotted; normal leaf solitary, long-petioled, pedately 7- to 
9-foliolate; leaflets oblong-lanceolate, acuminate, narrowed to- 
ward base, sparsely puberulent beneath, the terminal one 
17-23 cm. long, 4-5 cm. wide; peduncle short; spathe dark 
purplish, the tube 44.5 cm. long, dark purple, the blade ovate- 

lanceolate, 7-8.5 cm. long, about 2.5 cm. wide, dark purple 
with 4 white longitudinal stripes, long-acuminate; spadix- 
appendage purplish, rounded at tip, 2-4 mm. in diameter-—— 
May. Honshu (Harima Proy.). 

18. Arisaema akiense Nakai. Akr-rEeNNAN-sHO. Tuber 
depressed-globose, covered with the fibrous remains of old 
sheaths, scalelike leaves 4, the outer 2 whitish, the others light 
brown or greenish; normal leaf solitary, the petiole terete, 
about 25 cm. long including the sheath; leaflets 7, rather 
loosely pedate, lanceolate-oblong, 6-13 cm. long, 2-3.5 cm. 
wide, acuminate, acute at base, undulate on margin; peduncle 
shorter than the leaf; spathe large, the tube to 4 cm. long, 
about 10 mm. across, with longitudinal whitish purplish 
stripes above the middle, the mouth ampliate, the blade longer 
than the tube, oblong-lanceolate, subabruptly acute, purple- 
brown, bent down and arching over the spadix, recurved on 
margin; spadix-appendage cylindric-clavate, whitish but pur- 

plish at base ———May. Honshu (Aki Prov.). 
19. Arisaema monophyllum Nakai var. monophyllum. 

A. akitense Nakai HiToTsuBA-TENNAN-SHO, AKITA-TENNAN- 

sHO. Tuber depressed-globose; pseudostem 20-80 cm. long; 
leaf solitary, the petiole terete, 7-15 cm. long; leaflets 7-11, ovate 
to oblong, sometimes obovate, abruptly cuneate-acuminate at tip, 
entire (forma integrum Nakai) or serrulate (forma serrula- 
tum Nakai), the terminal one as large as or sometimes slightly 
smaller than the next lateral ones, 10-20 cm. long, 3-7 cm. 
wide; peduncle 3-10 cm. long at anthesis, later elongating; 
spathe light green, marked with a dark purple transverse 
band inside, the upper margins of the tube scarcely recurved, 
the blade deltoid-lanceolate, 5-6 cm. long, gradually long- 
acuminate, erect or slightly oblique, in part dark purple; 
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spadix-appendage narrowly cylindric, slightly bent forward 
and somewhat thickened at apex, slightly thickened and trun- 
cate at base. Apr-May. Honshu (Shimotsuke, Musashi, 
Sagami, Idzu, Shinano, Ugo and elsewhere). 

Var. atrolinguum (F. Maekawa) Kurata. A. atrolinguum 
F, Maekawa——K ur0-HASHI-TENNAN-SHO, Blade of spathe 

dark purple, slightly arching over the spadixHonshu 
(Sagami, Idzu). 

20. Arisaema maximowiczii (Engl.) Nakai. A. ser- 
ratum vat. maximowiczi Eng]l— TsukUsHI-MAMUSHIGUSA. 
Related to A. monophyllum; tuber depressed-globose; pseu- 
dostem 12-37 cm. long; leaf single, on a petiole about 6.5 cm. 
long; leaflets 7-11, oblong-lanceolate, acuminate, the terminal 
one larger, 9-10 cm. long, 17-35 mm. wide; peduncle 5-6 cm. 
long; spathe greenish, the upper margins of the tube strongly 
recurved, the blade ovate, 3-4 cm. long, about 2 cm. wide, 

acuminate, greenish; spadix-appendage narrowly cylindric, 
rounded and about 1 mm. across at apex, gradually thickened 
to 5 mm. in diameter at base ——Apr.—June. Kyushu. 

21. Arisaema sikokianum Fr. & Sav. A. sazensoo Ma- 
kino; A. magnificum Nakai——Yuxi-Mocutsod, KaNkKIso. 
Tuber depressed-globose; pseudostem 5-20 cm. long; leaves 2, 
the petiole terete, 7-12 cm. long; leaflets 3-5, obovate, oblong, 

or elliptic, 5-20 cm. long, 3-10 cm. wide, abruptly short- 
acuminate; peduncle 5-12 cm. long; spathe dark purple, the 
upper margins of the tube not recurved, the blade obliquely 
ascending, narrowed toward base, elliptic, 8-13 cm. long, 4-5 
cm. wide, abruptly long-acuminate; spadix-appendage thick- 
cylindric, whitish, 6 mm. wide, capitately thickened at apex 
forming a globose head 10-18 mm. across. May-June. 

Honshu (Yamato), Shikoku, Kyushu. 
22. Arisaema kishidae Makino. Murou-maMusHIcusA. 

Tuber depressed-globose; pseudostem 17-35 cm. long; leaves 2, 
the petioles 5-15 cm. long; leaflets 5-9, oblong to ovate, 
abruptly long-acuminate, the terminal one 5-20 cm. long, 2-8 
em. wide; peduncle 5-8 cm. long; spathe purplish, the upper 
margins of the tube slightly recurved, the blade obliquely de- 
clined, broadly deltoid-lanceolate, 10-13 cm. long, gradually 
elongate at tip, forming a rather short taillike apex, dark 
purple with vertical white stripes; spadix-appendage thick- 
cylindric, not or scarcely thickened at apex, slightly thickened 

and truncate at base—Apr.—May. Honshu (s. Kinki Distr.). 
23. Arisaema tosaense Makino. Ao-TENNAN-sHO. Tu- 

ber depressed-globose; pseudostem 10-30 cm. long; leaves 2, 
the petioles terete, 5-10 cm. long; leaflets 7-15, narrowly ovate 
to broadly oblanceolate, abruptly tapering to a rather short 
taillike apex, the terminal one 15-25 cm. long, 3-12 cm. 
wide; peduncle 3-30 cm. long; spathe dark green with white 
longitudinal stripes, the upper margins of the tubular part 
recurved, the blade green, 15-25 cm. long, broadly deltoid- 
lanceolate and obliquely declined, scarcely narrowed toward 
the base, gradually tapering toward tip to a tail nearly as long 
as the body of the blade; spadix-appendage usually thickened 
and clavate in upper part, rounded at apex, 5-10 mm. in 
diameter, slightly narrowed and truncate at base. June- 
July. Honshu (Kinki and Chugoku Distr.), Shikoku, Kyu- 
shu. 

24. Arisaema longilaminum Nakai. Murovu-renNan- 
sHo. Tuber depressed-globose; leaves 2, petioled; leaflets 7-15, 
lanceolate, the terminal one 5-25 cm. long; peduncle 10-25 cm. 
long; spathe dark purple, the blade deltoid-lanceolate, 7—15 
cm. long, 2-4 cm. wide, gradually tapering at tip, erect and 
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bending forward horizontally; spadix-appendage narrowly cy- 
lindric, the upper part bent slightly forward and rather thick, 
thickened and truncate at base ——Honshu (s. Kinki Distr.). 

25. Arisaema angustifoliatum (Miq.) Nakai. A. ja 
ponicum var. angustifoliatum Mig.—NacaHA-MAMUSHIGUSA. 
Tuber depressed-globose; leaves usually 2, sometimes 1, petio- 
late; leaflets 9-12, lanceolate, acuminate, about 13 cm. long; 
spathe usually purple, the upper margins of the tube slightly 
recurved, the blade deltoid-lanceolate, 4.5-6 cm. long, ob- 

liquely declined, gradually tapering toward the apex; spadix- 
appendage erect, thickened at both ends, especially at base. 

Mar.—May. Kyushu. 
26. Arisaema shinanoense Nakai. KaruizAwa-TENNAN- 

sHo. Tuber globose; pseudostem 15-30 cm. long; leaves 2, 
the lower one on a petiole 7-12 cm. long; leaflets 7-9, broadly 
lanceolate, abruptly acuminate, the terminal one 12-15 cm. 
long, 2.5-5 cm. wide; peduncle 10-20 cm. long; spathe dark 
purple, the upper margin of the tube slightly recurved, trun- 
cate, the blade deltoid-lanceolate, 5-9 cm. long, gradually 

long-acuminate, scarcely narrowed toward the base, obliquely 
declined; spadix-appendage purple, narrowly cylindric, slightly 
bent forward, 2-3 mm. thick, slightly thickened at both ends. 
—June-July. Honshu (near Karuizawa in Shinano). 

27. Arisaema yamatense (Nakai) Nakai. A. japoni- 
cum var. yamatense Nakai -Y AMATO-TENNAN-SHO. Pseu- 

dostem rather long; leaves 2, the petioles 2-3 and 5-12 cm. 
long respectively; leaflets 7-11, pedate, broadly oblanceolate, 
7-12 cm. long, 2-3 cm. wide, long-acuminate; peduncle 2-3 
cm. long; spathe green, the upper margins of tube recurved, 
the blade ovate to broadly so, 4-7 cm. long, abruptly short- 
acuminate, scarcely narrowed toward base, obliquely ascend- 
ing, densely yellowish, papillose inside; spadix-appendage 
nearly erect, narrowly cylindric, the upper part gradually nar- 
rowed to the abruptly thickened capitellate apex 2-3 mm. 
wide-——Apr.—May. Woods; Honshu (Kinki Distr. and Kaga 
Prov.). 

Var. sugimotoi (Nakai) Kitam. A. sugimotoi Nakai 
SURUGA-TENNAN-SHO. _— Spathe-blade abruptly long-acuminate, 
nearly as long as the tubular part; spadix-appendage usually 
recurved above——Honshu (Tokaid6 Distr.). 

28. Arisaema proliferum Nakai. Ko-mocHi-TENNAN- 
SHO. Tuber hemispherical, 3-7 cm. across, with rather 
many supernumerary young tubers and young shoots; pseu- 
dostem 30-70 cm. long, 2-3 cm. in diameter at base, 7-15 mm. 
above; scalelike leaves 4; normal leaves 2; leaflets 5-13, the 

terminal leaflet oblong or narrowly elliptic, petiolulate or 
nearly sessile, the lateral leaflets oblanceolate or oblanceolate- 
oblong; scape equaling or shorter than the leaves; spathe 
greenish, the tube 4.5-8.5 cm. long, whitish at base, 1.5-2 cm. 

in diameter, slightly recurved on upper margins, the blade 
dark green with white longitudinal stripes, orbicular-ovate or 
oval, 5-6 cm. long, 4-4.5 cm. wide, acuminate; spadix-ap- 
pendage 4-6.5 cm. long including the short stipe 3-10 mm. 
long, clavate, green, thickened at apex, about 5 mm. in 

diameter.—Hokkaido, Honshu (centr. and n. distr.). 
29. Arisaema speirophyllum Nakai. UzumaktTENNAN- 

SHO. Tuber depressed-hemispheric, without lateral tubers; 
pseudostem 30-60 cm. long, 2-4 cm. in diameter at base; 

leaves 2, the lower one with a petiole 5-7 cm. long; leaflets 
16-22, pedate, the median and adjacent laterals petiolulate, 
the others sessile or nearly so and spirally disposed, broadly 
ovate, oval, or obovate; peduncle slightly longer than the 
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leaves; spathe-tube 5-9 cm. long, 15-25 mm. in diameter, 
glaucous-green with longitudinal white stripes, shortly re- 
curved on upper margins, the spathe-blade broadly ovate, 
abruptly acuminate, dark green outside, dark green with 
longitudinal white stripes inside; spadix-appendage clavate or 
subobconical-cylindric, long-stipitate at base, longitudinally 
many-furrowed toward base, rounded and smooth at apex. 
— Honshu (Iwaki, Rikuchu Prov. and elsewhere). 
Arisaema boreale Nakai. KosHiMa-TENNAN-SHO. Very 

closely resembles A. speirophyllum and differs from it in the 
smaller habit and smaller number of broadly elliptic leaflets. 
—Hokkaido (Koshima in Oshima Proy.). 

30. Arisaema peninsulae Nakai. 4. angustatum var. 
peninsulae Nakai ex Miyabe & Kudo—Korat-TENNAN-SHO. 
Tuber depressed-globose, 15-50 mm. in diameter; basal scale- 
like leaves 3, membranous; normal leaves 2, the petioles as- 

cending, 3-16 cm. long; leaflets 5-14, the median one on a 
petiolule 1-4 cm. long, oblong, ovate, obovate, or elliptic, 
acuminate, green (often white-variegated in forma variegatum 
T. Koyama); peduncle 6-20 cm. long; spathe green with 
longitudinal white stripes, the tube about 5 cm, long, the 
blade ovate, subabruptly narrowed toward apex, straight, 
forwardly ascending; spadix-appendage linear or cylindric, 
erect or slightly bent forward at apex——Hokkaido, Honshu, 
Kyushu (Tsushima)—Korea, and Manchuria. 

81. Arisaema angustatum Fr. & Sav. Hosopa-TENNAN- 
sHo. Tuber depressed-globose; pseudostem 20-80 cm. long; 
leaves 2, the lower one larger, the petiole 5-15 cm. long; leaf- 
lets 9-18, lanceolate, linear-lanceolate, or oblong, acuminate, 
serrulate or entire (forma integrum Nakai); scape 5-15 cm. 
long; spathe green or purplish above, upper margins of the 
tube recurved, the blade deltoid-ovate, 5-7 cm. long, sub- 
abruptly acute, tip obliquely declined over the spadix; spadix- 
appendage linear, rounded, about 2 mm. in diameter at apex, 
to 6 mm. in diameter at base———May-June. Honshu (Kanto 
and n. distr. on the Pacific side). 

32. Arisaema koshikiense Nakai. KosuriK1jima-TEN- 
NAN-SHO. Tuber depressed-globose, about 4 cm. across; 
pseudostem 20-40 cm. long; leaves 2, the lower one larger, 
11- to 13-foliolate, with an erect spreading petiole about 10 cm. 
long, the upper one smaller, with a petiole about 5 cm. long, 
5- to 9-foliolate; leaflets narrowly oblong or narrowly lanceo- 
late, entire; peduncle 6-17 cm. long, longer than the leaves; 
spathe-tube 6-6.5 cm. long, 1-1.5 cm. in diameter, purplish, 
with longitudinal pale stripes, the spathe blade broadly ovate 
or deltoid-ovate, acuminate, declined over the spadix, purple 
to dark purple with longitudinal white stripes, 3-5 cm. wide; 
spadix-appendage narrowly cylindric. Mar. Kyushu (Sat- 
suma, Osumi, Hizen Prov. and elsewhere). 

33. Arisaema solenochlamys Nakai ex F. Maekawa. 
YAMAJI-NO-TENNAN-SHO, Differing from No. 28 in the 
solitary not tufted stem without lateral young shoots, and 
from No. 31 by the thick spadix-appendage to 8 mm. across 
at base and the tubular part of the spathe longer; resembles 
also No. 32, but the leaflets usually minutely toothed on the 
margin——May-June. Honshu (Ugo, Shinano, Musashi, 

Shimotsuke Prov.). 
34. Arisaema nikkoense Nakai. Yumoto-MAMUSHIGUSA, 

Yamaconnyaku. Tuber depressed-globose; pseudostem 15- 
20 cm. long, to 1 cm. thick; leaves 2, the petioles 5-10 cm. 
long; leaflets 5, nearly palmate, oblong to narrowly so, usually 

dentate, acuminate, the terminal one 8-12 cm. long, 2-4 cm. 
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wide; peduncle 10-20 cm. long, longer than the leaves; spathe- 
tube ampliate above, upper margins slightly recurved, the 
spathe-blade ovate to narrowly so, 6-8 cm. long, declined over 

the spadix, greenish or partly purplish; spadix-appendage 
thick-cylindric or clavate, slightly thickened at tip, truncate 
at base——May-July. Woods; Honshu (Kanto Distr.) 
Related to A. robustum. 
Arisaema alpestre Nakai. Taxkane-TENNAN-sHO. Possibly 

conspecific with 4. nikkoense, said to differ in the lanceolate, 
entire leaflets and reddish to purplish scalelike basal leaves. 

Honshu (Mount Yatsugatake). 
35. Arisaema stenophyllum Nakai & F. Maekawa. Ha- 

UCHIWA-TENNAN-SHO. Tuber depressed-globose, 15-30 mm. 
in diameter; basal scalelike leaves 4 or 5, crimson or light 
purplish; normal leaves 2, palmate-pedate, 7-11 cm. long; leaf- 
lets 5-7, narrowly oblong, entire or serrate, long-acuminate; 
peduncles longer than the leaves; spathe with a cylindric tube 
3.84 cm. long, with large auricles on the recurved upper mar- 
gins of the tube, the blade bent forward and arching over 
the spadix, elongate- to broadly ovate, acuminate, dark purple 

with longitudinal white stripes; spadix-appendage thick, 
clavate, whitish, or with purplish spots——May-June. Hon- 
shu (Mount Hakone). ——Allied to A. limbatum. 

36. Arisaema undulatifolium Nakai. | Nacasa-mamu- 
sHicusA. Tuber depressed-globose or hemispherical, some- 
times with 1-3 small tuberlets; basal scalelike leaves 3; normal 

leaves 2, palmate-pedate, the petiole terete, 3-10 cm. long; leaf- 
lets 8-14, sometimes the middle one short-petioluled, linear- 
lanceolate, 3-25 cm. long, 5-40 mm. wide, declined at apex in 
vigorous specimens, with a broad white line along the midrib, 
the margin prominently undulate, entire, or serrulate (forma 
serrulatum Nakai); peduncle longer than the leaves; spathe 
with the tube 3-4 cm. long, the blade ovate, bent down, 

recurved on the upper margins, reddish or brownish purple 
with longitudinal white stripes, auricles narrow, not promi- 
nent—Apr. Honshu (Idzu). 

87. Arisaema takedae Makino. 4. amplissimum, 
sensu auct. Japon., non Bl—O-mamusuicusa. Tuber de- 

pressed-globose; pseudostem 20-80 cm. long; leaves 2, the 
lower one larger, with a petiole 8-11 cm. long; leaflets 11-17, 
arranged on 2 spirally curved rachises, ovate-oblong, the termi- 
nal one 12-20 cm. long, 5-10 cm. wide; peduncle longer or 
shorter than the petiole; spathe with the tube ampliate above, 
recurved on upper margin, the blade large, broadly deltoid- 
ovate, declined over the spadix, 8-12 cm. long, abruptly 
acuminate, dark purple; spadix-appendage thick, cylindric, 
rounded at apex, slightly wrinkled, 10-15 mm. in diameter, 
furrowed longitudinally in lower part, truncate at base. 
May-July. Hokkaido, Honshu (n. and centr. distr. as far 

westw. as Kinki Distr.). 
38. Arisaema limbatum Nakai & F. Maekawa. Mimi 

GATA-TENNAN-SHO. | Tuber depressed-globose; pseudostem 20— 
60 cm. long; leaves 2, the petioles 7-20 cm. long; leaflets 7-11, 

oblong to narrowly so, abruptly acuminate, the terminal one 
10-20 cm. long, 2.5-6 cm. wide; peduncles 10-15 cm. long; 
spathe with the upper margin of the tube broadly auricled, 
the blade ovate, acuminate, bent forward and arching over the 
spadix, dark purple with longitudinal white stripes; spadix- 
appendage cylindric, slightly thickened at both ends, rounded 
at apex, truncate at base——Apr-May. Honshu (Kanto 
Distr. and northw., incl. Oshima in Izu). 
Arisaema aequinoctiale Nakai & F. Maekawa. Kryozumt- 
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TENNAN-SHO, HIGAN-MAMUSHIGUSA. Closely related to A. 
limbatum. A stout plant with elliptic leaflets gradually at- 
tenuate below and occasionally strongly toothed on margin. 

Honshu (Boso Penin.). 
89. Arisaema mayebarae Nakai. Huiro-yosHi-TENNAN- 

sHo. Tuber depressed-globose, about 3 cm. across; pseu- 
dostem about 30 cm. long; basal scalelike leaves 4, normal 
leaves 2, the lower one larger, with a petiole about 10 cm. 
long, the upper one smaller, with a petiole 4 cm. long; leaflets 
about 5, oblong, the terminal one petioluled, 11 cm. long; 
peduncle about 12 cm. long; spathe with the tube about 9 cm. 
long, 16 mm. across at base, ampliate above, the blade ovate 
to broadly so, bent nearly at right angles or more downward, 
about 8.5 cm. long, nearly as long as the tubular part, acumi- 
nate, dark purple; spadix-appendage clavate, 6 cm. long, pur- 
plish, thickened above, about 7 mm. in diameter at the ver- 
rucose apex.—Kyushu. Allied to Arisaema serratum, but dif- 
fers chiefly in the longer blade of the spathe bent forward 
horizontally. 

40. Arisaema serratum (Thunb.) Schott. Arum ser- 
ratum Thunb.; Arisaema japonicum var. serratum (Thunb.) 
Engl.; A. capitellatum Nakai; A. niveum Nakai; A. niveum 
var. wiridescens Nakai: KANTO-MAMUSHI-SO, MuURASAKI-MA- 

MusHI-SO. Tuber depressed-globose, without lateral tubers; 
pseudostem 30-60 cm. long, terete, dark purple-spotted; leaves 
2, the lower one larger, with an ascending petiole 10-20(-30) 
cm. long; leaflets 7-13, the terminal oblong to elliptic, 10-20 
cm. long, 3-8 cm. wide, acuminate; peduncle erect, 10-20 cm. 
long; spathe to 10 cm. long, the upper margin of the tube nar- 
rowly recurved, the blade arching over the spadix, often elon- 
gate, ovate to broadly so, 7-10 cm. long, acuminate, shorter 
than the tubular part, dark purple with white longitudinal 
stripes, the tip strongly declined over mouth; spadix-appendage 
stout, cylindric to clavate, truncate at base, usually thickened 

in upper part, globose, apex 6-10 mm. in diameter, wrinkled. 
——May-June. Honshu (Kanto, Shinano Prov.); very poly- 
morphic——Forma capitellatum (Nakai) T. Koyama. A. 
capitellatum Nakai ——NosipoME-TENNAN-SHO. — Globose en- 

4. TYPHONIUM Schott 
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largement of spadix-appendage to 12 mm. across. 
4). Arisaema hachijoense Nakai. A. japonicum sensu 

Matsumura, pro parte, non Bl.; A. serratum forma blumei Ma- 
kino, pro parte, excl. syn—HacuijO-TENNAN-SHO. Tuber 
globose, not depressed; pseudostem 10-30 cm. long; basal 
scales 3-4; normal leaves 2; leaflets 5-9, the terminal oblong 

to elliptic, 4-14 cm. long, 2-5 cm. wide, entire; peduncle as 
long as the leaves, 7-11 cm. long; spathe erect, with white 
longitudinal stripes, the tube 3-6 cm. long, 18-22 mm. in 
diameter, margins on the upper part recurved, the blade ovate- 
oblong, 7-10 cm. long, acuminate, longitudinally white-striped; 
spadix-appendage gradually and slightly narrowed toward the 
apex——Mar.-Apr. Honshu (Izu Isl.). 

42. Arisaema japonicum Bl. A. pseudojaponicum Na- 
kai; A. serratum forma blume: Makino and forma japonicum 
Makino, pro parte——MaMusHI-s0, JATO-so, CHINZEI-TENNAN- 
sHo. Tuber depressed-globose, with few lateral tubers; pseu- 
dostem 30-50 cm. long; leaves 2, the lower one larger, the 
petiole nearly erect, 10-25 cm. long; terminal leaflet oblong 
to broadly lanceolate, 10-30 cm. long, 3-8 cm. wide, abruptly 
acuminate; peduncle 10-30 cm. long; spathe with the upper 
margin of the tube narrow, recurved, the blade narrowly ovate 
or oblong, 6-9 cm. long, obliquely bent downward, straight, 
long-acuminate, dark purple (forma japonicum) or green 
(forma viridans T. Koyama), longitudinally white-striped; 
spadix-appendage cylindric, 1-3(-5) mm. in diameter, not 
thickened above, smooth, slightly thickened and truncate at 
base——Apr.-May. Honshu (Echizen, Mino, Omi Prov. 
and westw.), Shikoku, Kyushu. 

Var. brachyspatha T. Koyama. Toxat-yatTd-so. Spathe- 
blade considerably shorter, bent forward horizontally, abruptly 
narrowed at apex, short-acuminate, otherwise with the charac- 

ters of the typical phase—Honshu (Suruga, Mikawa, Owari 

Proy. and elsewhere). 
Var. akitense Nakai. Yamase-MaMusHIso. Leaflets 

larger, oval to obovate-oval, to 10 cm. wide, otherwise with 
the characters of the typical phase ——Honshu (Ugo Prov.). 

RyUKyYU-HANGE ZOKU 

Perennial herbs with tubers; leaves palmately 3- to 5-parted, petiolate; tubular part of the spathe short, persistent, constricted 
at the mouth, the blade narrowly ovate to linear, deciduous; spadix exserted from the spathe, neuter between the pistillate and 
staminate parts, the appendage elongate, smooth; ovary 1-locular, with 1 or 2 orthotropous erect ovules; stigma sessile; berries 
ovoid, 1- or 2-seeded; endosperm present. 

1. Typhonium divaricatum (L.) Decne. Arum divari- 
catum L.; A. trilobatum Thunb.; T. trilobatum (Thunb.) 
Masam.—RyUKYU-HANGE. Tuber nearly globose; leaves 
radical, on slender petioles 10-20 cm. long, broadly cordate- 
sagittate, 3-lobed, 5-10 cm. long and as wide, the lobes acute, 
entire, the middle one broadly ovate, the lateral smaller, di- 
varicate; scape radical, 4-8 cm. long; spathe 2.5-3 cm. long, 
the tube narrowly ovate, 15-18 mm. long, the blade elongate- 

5. ALOCASIA Neck. 

More than 20 species, in tropical regions of the Old World. 

deltoid, 8-12 cm. long, dark purple, gradually broadened be- 
low and rounded at base, gradually narrowed above to a sub- 
acute apex; neuter flowers linear, the upper ones ascending, 
the others reflexed, the appendage of spadix linear, erect, pur- 
plish, nearly uniformly wide from base to acute apex, some- 
what obliquely truncate at base——May-Aug. Kyushu (s. 
distr.) ——Ryukyus, Formosa, India, Malaysia, and s. China. 

Kuwazu-1mo Zoku 

Perennials; stem short, hypogeous or epigeous; leaves sheathing at base, long-petioled, peltate at least when young, ovate- 
cordate, simple, entire or sometimes pinnately parted, with ovate segments; peduncles axillary, several; spathe with oblong 
persistent tube shorter than the deciduous, sometimes cucullate blade; spadix with the neuter part slender, the appendage 
thick-cylindric, not longer than the spathe, continuous with the staminate part; stamens 3-8; ovary I-locular, with a very short 
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style, the stigma 3- or 4-lobed; ovules several, erect, orthotropous; berries usually reddish, the seeds almost globose, the endosperm 
copious.——Rather numerous species in the Tropics of Asia. 

J. Alocasia macrorrhiza (L.) Schott. Arum macrorrhi- 
zon L.; Colocasia macrorrhiza (L.) R. Br.; Arum peregrinum 

L.mkKvuwazvu-m™o. Stems epigeous, stout, terete, some- 
times more than | m, tall; leaves bright green, on a long 
stout sheathing petiole, the blade large, broadly ovate, to 60 
cm. long, 50-60 cm. wide, acute, entire, cordate-sagittate at 
base, nearly peltate, with the basal sinus of lower margins 

6. CALLA L. 

slightly connate at base, the lateral nerves 9-12 pairs, the low- 
est pair nearly straight-reflexed; peduncles 15-20 cm. long; 
spathe greenish, the tube light green, oblong, 4-8 cm. long, 
the blade oblong, concave, acute, longer than the tube; spadix 
nearly as long as the spathe, the appendage narrowly conical. 

Woods in low mountains; Shikoku (s. distr.), Kyushu (s. 
distr.) ——Formosa, s. China, se. Asia, and Australia. 

Hime-Kaiu Zoku 

Rather soft perennial herbs of swampy places, with long-creeping rhizomes; leaves with long-sheathing petiole, the blades 
cordate, entire, rounded to mucronate at apex; scape radical; spathe more or less cuplike, without tubular part, the limb broadly 
ovate to ovate-oblong, abruptly acute, abruptly narrowed and more or less decurrent at base, white at anthesis, greenish in fruit, 

persistent; spadix peduncled, cylindric; flowers mostly bisexual, the upper ones staminate, without a perianth; stamens about 6, 
with broad flat filament; ovary l-locular, with 6-9 anatropous ovules; stigma sessile; berries globose, the seeds several, oblong, 
with abundant endosperm. One widely distributed species in the boreal zone of the N. Hemisphere. 

1. Calla palustris L. Hrve-Kar, Mizu-zazen, Mrzv- 
IMo. Rhizomes stout, 1-1.5 cm. in diameter, decumbent; 
leaves on a long terete petiole 10-25 cm. long, cordate at 
base, entire, 7-12 cm. long and as wide, nerves slender, many, 
inconspicuous, curved inward at tip; scapes 15-30 cm. long; 

mucro to 7 mm. long; spadix 1.5-3 cm. long, narrowly ob- 
long at anthesis, to 5 cm. long, and ellipsoidal in fruit, densely 
flowered, the peduncle 7-12 mm. long ——Shallow water and 
swampy places around ponds in moors; Hokkaido, Honshu 
(n. distr.) ——Europe, Siberia, n. Asia, and N. America. 

spathe 4-6 cm. long, 3-5 cm. wide, rather flat, ending in a 

Mizu-BAsHo Zoku 7. LYSICHITON Schott 

Rather soft, large, glabrous perennials with stout erect rhizomes; leaves several, radical, tufted, rosulate, the petiole spongy, 
nearly planoconvex in cross section, the blade large, simple, entire, elliptic to narrowly oblong, subobtuse, decurrent at base, the 
midrib thick, the lateral nerves curved inward at tip, not reaching the margin; scape elongate after anthesis; spathe withered 
in fruit, the basal part elongate, tightly enclosing the peduncle, inrolled but not connate on margin, the blade ovate, abruptly 
acuminate; spadix without appendage, cylindric, densely many-flowered; flowers bisexual; tepals 4, narrowly oblong, incurved 
below the apex; stamens 4, the filaments somewhat flat; ovary conical-ovoid, completely or incompletely 2-locular; stigma sessile; 
ovules | or 2 to each locule; berries 2-seeded; endosperm absent——Two species, 1 in N. America and another in e. Asia. 

1. Lysichiton camtschatcense (L.) Schott. Dracontium 
camtschatcense L.; Pothos camtschaticus Spreng.; Arctiodracon 
japonicum A. Gray; A. camtschaticus (Spreng.) A. Gray 
Mizu-basHo. _—_ Large, soft perennial with thick, white, short, 
erect rhizomes; leaves elongate after anthesis, 40-80 cm. long, 
15-30 cm. wide, elliptic to narrowly oblong, entire, gradually 
narrowed at base to a flat petiole, the lateral nerves very 
slender; scape 10-30 cm. long, tightly covered by the narrow- 

tubular basal part of the spathe; spathe-blade white, elliptic to 
ovate, 8-12 cm. long, abruptly acute; spadix terete, cylindric, 
4-8 cm. long at anthesis, oblong to short-cylindric, to 12 cm. 

long and 5 cm. across in fruit; flowers bisexual, perianth- 
segments small, rounded at apex; anthers yellow, ovoid——— 
May-July. Common in swampy places; Hokkaido, Honshu 
(centr. and n. distr.) ——Kuriles, Kamchatka, Sakhalin, and 
Ussuri. 

8. SYMPLOCARPUS Salisb.  Zazren-s6 Zou 

Large stout perennials with very stout erect rhizomes; leaves radical, rosulate, tufted, the petioles thick, long-sheathing at base, 
the blade cordate to ovate-elliptic, abruptly decurrent on the petiole, with several pairs of lateral nerves, incurved above; 

scape short at anthesis, elongate but shorter than the leaves in fruit; spathe navicular-hemispherical, thick and fleshy, dark pur- 
ple or purplish brown, rarely green, acute, without a basal tubular part; spadix ellipsoidal, distinctly peduncled, much smaller 
than the spathe, densely flowered, without an appendage; flowers bisexual; perianth-segments 4, thick, incurved at tip; stamens 
4, the filaments flattened; ovary 1-locular, l-ovuled, elongate; style conical, stigma small——Two or three species, e. Asia and 

e. N. America. 

1A. Leaf-blades orbicular-cordate, acute; flowering before the leaves; fruits ripening in summer of the same year. ........ 1. S. renifolius 
1B. Leaf-blades ovate to narrowly ovate, obtuse; flowering after the leaves; fruits ripening the second spring. .......... 2. S. nipponicus 

kino) Hara——Zazen-so. Large, fleshy, glabrous, foetid 
perennial; leaves tufted, long-petiolate, the blade orbicular, 
acute, deeply cordate at base, 30-40 cm. long and as wide; 
flowering before the leaves, the peduncle short; spathe 8-20 

1. Symplocarpus renifolius Schott. Symplocarpus foe- 
tidus sensu auct. Asiat., non Salisb. ex Nutt.; Spathyema 

foetida forma latissima Makino; Symplocarpus foetidus forma 
latissimus Makino in syn.; S. foetidus var. latissimus (Ma- 
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cm. long, 5-12 cm. wide, purplish to green, navicular-hemi- 
spherical gradually acuminate; spadix ellipsoidal, about 2 cm. 
long, densely flowered; fruit ripening in summer of the same 
year.—Wet places; Hokkaido, Honshu (centr. and n. distr.). 
— Amur, Sakhalin, and Ussuri. 

2. Symplocarpus nipponicus Makino. Spathyema nip- 

ARACEAE; LEMNACEAE 

blades narrowly ovate to narrowly ovate-oblong, 10-20 cm. 
long, 7-12 cm. wide, obtuse, cordate or nearly so, usually 

green, rarely variegated (forma variegata T. Koyama. Furri- 
HIME-ZAZEN-SO); flowering after the leaves; spathe broadly 
elliptic, tinged with dark brown-purple; fruit ripening the 
second spring——July. Wet places; Hokkaido, Honshu (Chi- 

ponica (Makino) Makino——Hime-zazen-so. Resembles 
No. 1 but smaller; leaves several, rather long-petioled, the 

goku Distr. and eastw.) ——n. Korea. 

9. ACORUS L. SHosu Zoku 

Perennials with decumbent, rather thick, aromatic, branching rhizomes; leaves tufted, linear, equitant, ensiform, not narrowed 
below, sheathing and surrounding the neck of the rhizome at base; scapes radical, erect, elongate; spathe consisting of a leaflike 
sessile bract subtending the spadix and apparently continuous with the stem or peduncle; spadix cylindrical without an ap- 
pendage; flowers bisexual; perianth-segments 6, 2-ranked, small, thick, incurved and truncate at apex; stamens 6, the filaments 

linear; ovary oblong, 2- or 3-locular, with several ovules in each locule; style very short, the stigma small; berries reddish, the 
seeds few, oblong, with a fleshy endosperm— Two species in temperate and warmer parts of Eurasia and N. America. 

1A. Leaves with a distinct midrib; spadix 4-7 cm. long, 6-10 mm. thick; plant robust, large. ...................-....-- 1. A. calamus 
1B. Leaves without a midrib; spadix 5-10 cm. long, 3—5 mm. thick; plant slightly smaller. .......................... 2. A. gramineus 

1. Acorus calamus L. A. calamus var. angustatus Bess.; 
A. spurius Schott; Orontium cochinchinense Lour.; A. cochin- 
chinensis (Lour.) Schott; A. astaticus Nakai——Suosu. Rhi- 
zomes 8-12 mm. in diameter, creeping; leaves 50-80 cm. long, 

6-15 mm. wide, flat, acuminate, smooth, deep green, ensiform, 

with a prominent raised midrib, scarcely narrowed below, the 
sheathes flattened laterally; peduncle leaflike, shorter than the 
leaves, slightly flattened; bract (spathe) leaflike, 20-40 cm. 
long, 5-8 mm. wide; spadix sessile, terete, cylindric, densely 
flowered, 4-7 cm. long, 6-10 mm. thick, ascending, light yel- 
low; anthers light yellow, slightly longer than the perianth. 
—May-Aug. Shallow water along rivers; Hokkaido, Hon- 
shu, Shikoku, Kyushu.— Siberia, e. Asia, N. America, and 

Europe (introduced). 

Fam. 45. LEMNACEAE Uxrxusa Ka 

2. Acorus gramineus Soland. SeExisHo. Rhizomes 
creeping, 5-8 mm. in diameter, much branched; leaves deep 
green, linear-ensiform, gradually narrowed to an acuminate 
apex, 30-50 cm. long, 2-6 (rarely 8) mm. wide, shining, with- 
out a midrib, smooth; peduncle 10-30 cm. long, compressed- 
triangular, 3-5 mm. wide; bract (spathe) leaflike, rather 
short, 7-15 cm. long, 2-5 mm. wide, erect; spadix ascending 

to nearly erect, narrowly cylindric, terete, 5-10 cm. long, 3-4 
mm, thick, densely flowered, yellow. Apr.—May. Com- 
mon in wet places along streams and around ponds; Honshu, 
Shikoku, Kyushu. Formosa, China, and India. 

Var. pusillus Engl. AxrisuGAWA-ZEKISHO, KORAI-ZEKISHO. 
Smaller in all respects. Much-prized as an ornamental pot- 
plant, with numerous cultivars. Introduced from China. 

Duckweed Family 

Minute, free-floating, aquatic, stemless herbs; plant body a green scalelike or leaflike “frond” solitary or few in a group, 
with or without roots, new individuals produced from the lateral gemmae, or reproductive pouches, these overwintering in 
cold areas at bottom of ponds or ditches; inflorescence, when present, of 1 to several unisexual flowers, each with a single stamen 
or pistil; ovules 1 to several, erect or pendulous———About 4 genera, with about 25 species, widespread in temperate and warm 

regions. 

1A. Fronds with 1 or more roots; flowers marginal. 
ZAG RootseZ)toiseverals)fronds 5-1tonl2 -nenveds) ..).). see erieibecice o ieeiaeiactieisin ieee etl aieoneetcuse rates 1. Spirodela 

DBemeRootsisinelesstrondswlertor -nenvedsrermiryerr cicero einer ene reece ror tenketerarerheretonre eeetereieneas 2. Lemna 

1B. Fronds without roots, very minute; flowers on upper side of the frond at the center. .......................--++.---- 3. Wolffia 

1. SPIRODELA Schleid. Uxrkusa Zoku 

Fronds flat, free-floating, 5- to 12-nerved; roots with a thin root-cap and a single vascular bundle; spathe saclike; anthers 2- 

locular; ovary with 2 anatropous ovules; fruit globose, winged on margin——About 3 species, widely distributed in warmer 
and tropical regions. 

1A. Roots about 10; fronds broadly obovate, producing winter buds in the form of bulblets. .........................-- 1. S. polyrhiza 

1B. Roots 3 to 5; fronds smaller, oblong to obovate, not forming the winter buds. ...........-...-..2.---eeeeeeeeees 2. S. oligorrhiza 

1. Spirodela polyrhiza (L.) Schleid. Lemna polyrhiza 
L.—UK-rkusa. Fronds flat, broadly obovate, 5-8 mm. 

surrounded by a small spathe; inflorescence composed of 3 
flowers, 2 staminate and 1 pistillate——-Common in ditches, 

long, 4-6 mm. wide, rounded to a very obtuse apex, purplish 
below, with 6-11 descending roots 3-5 cm. long, palmately 
5- to 1l-nerved, the lateral gemmae (daughter fronds) pro- 
duced from the edges near the attachment of the root; autum- 
nal fronds or winter buds orbicular, thickish; flowers globose, 

ponds, and paddy fields; Hokkaido, Honshu, Shikoku, Kyu- 
shu. Cosmopolitan. 

2. Spirodela oligorrhiza (Kurz) Hegelm. Lemna olt- 
gorrhiza Kurz; S. melanorhiza F. Muell.; S. pletorhiza F. 
Muell. ex Kurz——SuimMa-ukr-kusa, Hrme-uKr-KusA. Fronds 
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membranous, narrowly obovate to oblong, palmately 3- to 
5-nerved, 4-6 mm. long, 1.5-2.5 mm. wide, purplish beneath; 

roots 3-5; winter buds absent; plants growing throughout the 

2. LEMNA L. 
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year in the summer condition——Shikoku, Kyushu (accord- 
ing to S. Miki). Formosa, China, Malaysia, and Australia. 

Ao-uKi-KusA ZoKU 

Fronds small, flat, free-floating or submersed, 1- to 5-nerved; root 1, with a thin root-cap, without a vascular bundle; ovary 

with 1-6 orthotropous or anatropous ovules; fruit ovoid——About 8 species, in warm-temperate and tropical regions. 

1A. Fronds submersed, with a slender stipe at one end, ovate-oblong, sagittate or truncate at base. ..............00eee00-e 1. L. trisulca 

HBaskronuds soaung, broadly obovate, ;notistiped ster <is)s1ee¥e) ele ey s1nte ists ov ajalertias eo) /o(nisssinityole[evotars) <¥elsVsieieveleieisielalel sie exe sulsys sts 2. L. paucicostata 

1. Lemna trisulea L. Hinjrmo. Fronds submersed, 
flat, green, 8-10 mm. long, 2-4 mm. wide, narrowly deltoid to 

ovate-oblong or broadly deltoid-lanceolate, rather obtuse to 
subacute, minutely serrulate on the upper margin, 3-nerved, 
truncate or rather sagittate and short-stiped at base, with 1 
or few daughter fronds; root single, sometimes wanting. 
Ponds, ditches, and still waters; Hokkaido, Honshu, Shikoku. 
—Europe, Asia, Africa, Australia, and N. America. 

2. Lemna paucicostata Hegelm. Ao-uKi-Kusa. Fronds 

rounded at tip, rounded or very obtuse at base, entire, green, 
3-nerved, sessile; root single, with an acute root-cap; ovules 
orthotropous, erect——-Common in ponds and paddy fields; 
Hokkaido, Honshu, Shikoku, Kyushu. Widely distributed in 

tropical regions. 
Lemna minor L. Ko-ukrkusa is a cosmopolitan species 

allied to No. 2, differing in the obtuse root-cap, horizontal 

semianatropous ovules and fronds purplish beneath——Re- 
ported from Hokkaido. 

floating, obliquely ovate-elliptic, 3-5 mm. long, 2-4 mm. wide, 

38. WOLFFIA Horkel MijINKo-UKL-KusA ZoKuU 

Fronds minute, free-floating, globose to hemispherical or ovoid, rootless and nerveless, producing lateral gemmae from one 
edge of the frond; ovary with a single orthotropous ovule; fruit globose, smooth——A few species, in tropical and temperate 
regions. 

1. Wolffia arrhiza (L.) Wimmer. Lemna arrhiza L.; 
L. globosa Roxb.; W. microscopica sensu Miki, an etiam 
Kurz(?)——Myy1nko-uki-Kusa, Ko-tsupu-uki-Kusa, Kona- 
UKI-KUSA. Fronds ovoid-hemispherical, nearly flat above, 

convex beneath, more or less margined, about 0.7 mm. long, 

producing lateral gemmae from one end of the frond, with- 
out roots and nerves——Honshu (vicinity of Tokyo) —— 
Cosmopolitan. 

Fam. 46. ERIOQCAULACEAE 

(Contributed by Dr. Tetsuo Koyama.) 

HosurKusa Ka — Pipewort Family 

Herbs or semishrubby plants; stems short or nearly wanting; leaves linear, cauline or radical; peduncles surrounded below 
by a tubular bladeless sheath; inflorescence a terminal involucrate head; flowers unisexual; perianth segments arranged in 2 

series, each consisting of 2 to 3 segments, the outer sepaloid, usually connate, the inner petaloid, always free or rarely minute to 
wanting; stamens in 2 or a single series; ovary superior, (1-) 2- or 3-locular, the ovule single in each locule, orthotropous, 
pendulous, the style solitary, 2- or 3-fid; capsule loculicidally dehiscent; embryo short, at the apical end of mealy albumen—— 
Eleven genera, with about 1,000 species, in both hemispheres. 

1. ERIOCAULON L. Hosurkusa Zoku 

Herbs: stems usually very short; leaves radical, rosulate, linear; lowers dimerous or trimerous, monoecious, both sexes in the 

same head, subtended by a scalelike (floral) bract; staminate flowers: calyx of 2 to 3, free or connate sepals, the corolla tubular, 
distinctly or indistinctly 2- or 3-lobed at apex, the stamens in two series; pistillate flowers: sepals free or connate, the petals 
free, rarely none, bearing a small black gland at the apex———About 250 species, in wet places in the tropical and temperate 
regions of both hemispheres; all of our species fowering in autumn. 

WASH tblowers! wholly cdumerosimccerer ite ere etc cTe rare aa ee eso eae ere cea Te ala ate rare ote oe Snel stinspior rake 1. E. decemflorum 

1B. Flowers at least partially trimerous. 
2A. Sepals of pistillate flowers 2-3, free. 

3A. Pistillate flowers without petals; sepals 2; anthers white to gray. 
4A. Bracts white, chartaceous, gradually narrowed above to a short awn; pistillate sepals winged on back. 

2. E. echinulatum var. seticuspe 

4B. Bracts hyaline, membranous, obtuse to subacute; pistillate sepals not winged on back. ...... 3. E. cinereum var. steboldianum 
3B. Pistillate flowers petaliferous; sepals 2-3; anthers black. 

5A. Involucral bracts much longer than the disc flowers; calyx white. ...........- cece ccc e cece eect e cece ne eeeee 4. E. zyotanii 
5B. Involucral bracts shorter than the disc flowers; calyx bluish black. 

GAveeStemydistinctelonpatesMeaves narrower l-mervedy, sites rrsaretetas aleve useteld sis ass) ave) slays <lelercte ter atetateratetarelstattte 5. E. cauliferum 
6B. Stem almost wanting; leaves several- to many-nerved. 
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7A. Receptacle densely pilose; leaves 1-2 (—3) mm. wide, long-acuminate. ...........-.0000eceeeeeseceeees 6. E. parvum 
7B. Receptacle glabrous; leaves 5—7 mm. wide, gradually narrowed above and obtuse at tip. ...............+-- 7. E. senile 

2B. Sepals of pistillate flowers 3, connate into a 3-lobed spathe open on one side, bractlike. 

8A. Anthers white; peduncles 8- to 10-grooved; caudex obovoid, erect. .....-...0- ener seen e eee eeeee 8. E. heleocharoides 
8B. Anthers blackish; peduncles 3- to 6-ribbed; caudex wanting or obconical and very short. 

9A. Heads of numerous flowers (see No. 9); involucral bracts usually longer than the disc flowers (except in Nos. 13-15); floral 
bracts whitish, glabrous or white-bearded on the upper margin; calyx whitish. 

10A. Petals of pistillate flowers wholly glabrous. 
11A. Heads few-flowered; involucral bracts few, much longer than the disc flowers; floral bracts and calyces minutely 

toothed on the upper margin. 

11B. Heads many-flowered. 
12A. 

12B. 
10B. Petals of pistillate flowers pilose inside. 

9. E. takae 

Involucral bracts much exceeding the disc flowers, acute; calyces minutely toothed on the upper margin. 

10. E. omuranum 

Involucral bracts slightly longer than the disc flowers, rather obtuse at apex; calyces entire-margined. 11. E. japonicum 

13A. Involucral bracts obtuse. 
14A. Involucral bracts longer than the disc flowers; locules of ovary 2; stigmas 2 or sometimes 3......... 12. E. perplexum 

14B. Involucral bracts not exceeding the disc flowers; locules of ovary and stigmas 3. 

15A. Petals of pistillate flowers glabrous at apex; receptacle glabrous. ............-0020000eeseeeeees 13. E. robustius 
15B. Petals of pistillate flowers white-bearded at apex; floral bracts and calyces usually also bearded on the upper margin; 

receptacle pilose. 
16A. Calyx puberulous only on the upper margin; leaves broad. ...............22-0000002: 14. E. buergerianum 
16B. Calyx densely puberulous both on the upper margin and on the dorsal part of the lobes; leaves linear; heads 

densely awhiteypuberulentepesstyetercivrcnelets clerttorri terete ty eater eo ekoreteieter tetanic eels errors 15. E. nudicuspe 
13B. Involucral bracts acuminate, conspicuously exceeding the disc flowers. 

17A. Petals and calyx of pistillate flowers perfectly glabrous; a relatively stout herb. .................- 16. E. hondoense 
17B. Petals and calyx bearded on the upper margin; floral bracts also bearded on back. 

18A. Involucral bracts lanceolate, about twice as long as the disc flowers; floral bracts of the pistillate flowers white- 
puberulous on the dorsal side; receptacle pilose. .......... eee cece cece eee e ee eeeene 17. E. sthokianum 

18B. 
apical part outside; receptacle glabrous. ... 

Involucral bracts 2 to 3 times longer than the disc flowers; floral bracts of pistillate flowers puberulous on the 
ROS Se ae aes Sa ey eee 18. E. miquelianum 

9B. Heads few-flowered (except in No. 22); involucral bracts as long as or slightly shorter than the disc flowers (see Nos. 20-22); 
floral bracts blackish or whitish, usually glabrous, rarely loosely puberulous on the upper margin; calyx blackish, rarely 
white. 

19A. Calyx white, thin. 
20A. Heads 2-3 mm. long; receptacle glabrous. ...... 
20B. Heads 4-6 mm. long; receptacle pilose. ......... 

19B. Calyx blackish; involucral bracts also often blackish. 

TOR RB TRE En To Conoco to nnn Aue An uoosb Ons eoune 19. E. pallescens 
Ey; Eb) 65 ata HS RANE USW OST oN Gesu Les ONCTO TALE A eRe eRe Tenet 20. E. dimorphoelytrum 

21A. Involucral bracts acute, exceeding the disc flowers. 
22A. Floral bracts acute; staminate corolla lobes puberulous at apices. ................00eeeeeeeeeseeee 21. E. atroides 
22B. Floral bracts obtuse; staminate corolla lobes glabrous on margins. ............-+sseeeeeeeeeeee 22. E. sekimotot 

21B. Involucral bracts rounded to obtuse, rarely the outer ones somewhat acute, as long as or slightly shorter than the disc 
flowers. 

23A. Heads cyathiform, very few-flowered, higher than wide; very slender herbs with leaves about 1 mm. wide. 

24A. Calyces of pistillate flowers glabrous outside. 
25A. Calyx of pistillate flowers with 2 deltoid lobes; petals of pistillate flowers 2 or 3. 

23. E. sachalinense var. kushiroense 
25B. Calyx of pistillate flowers 3-lobed; flowers wholly trimerous. ...........-..+++-++eeeeeees 24. E. nanellum 

24B. Calyces of pistillate flowers densely pilose outside. ......... 0. eee e eee ete e eee eee eee e tte eeee 25. E. ozense 
23B. Heads hemisphaerical, the height less than the width; leaves 2-5 mm. wide, several-nerved. .......... 26. E. atrum 

J. Eriocaulon decemflorum Maxim. var. decemflorum. 
Ko-1nu-No-Hicr.  Stemless annual 5-15 cm. high; leaves 
linear, gradually long-acuminate, yellowish green, 3- to 
5-nerved; peduncles slender, longer than the leaves, 4-ribbed; 
heads turbinate, white to pale green, 3-4 mm. long, about 
10-flowered; involucral bracts ovate-lanceolate, longer than the 
disc flowers; floral bracts white. ‘Wet places in lowlands 

and mountains; Honshu, Shikoku, Kyushu-——China (?). 
Var. nipponicum (Maxim.) Nakai. E. nipponicum 

Maxim.—ItTo-INU-NO-HIGE. Larger than the typical va- 
riety; peduncles to 30 cm. tall; heads to 5 mm. long; floral 
bracts, sepals and petals densely white-bearded——Wet places 
in lowlands; Hokkaido, Honshu, Shikoku, Kyushu; quite 
common.—K orea and China. 

2. Eriocaulon echinulatum Martius var. seticuspe 
(Ohwi) Ohwi. E. seticuspe Ohwi——Hytca-nosHt-Kusa. 

Stemless annual; leaves radical, erect-ascending, cinereous 

green, 2—4 cm. long, 2.5-3 mm. wide, 5- to 7-nerved; peduncles 
8-10 cm. tall, 5-angled; heads globose, many-flowered, 4-5 
mm. in diameter; involucral bracts many, ovate-deltoid, dis- 
tinctly short-awned, about 2.5 mm. long including the awn; 
flowers wholly dimerous, the staminate apetalous with gray 
anthers, the pistillate with 2 free winged sepals, apetalous; 
stigmas 2, very rarely 3——Kyushu (Hyuga Prov.); rare. The 
typical phase occurs in s. China, Indochina, and India. 

3. Eriocaulon cinereum R. Br. var. sieboldianum 
(Sieb. & Zucc.) T. Koyama. E. sexangulare sensu auct. Japon., 
non L.; E. heteranthum Benth.; E. formosanum Hayata— 

HosHr-Kusa. Stemless annual; leaves short, rosulate, nar- 

rowly linear, long-acuminate, 2.8-8 cm. long, 1-2 mm. wide; 

peduncles 5-15 cm. long, scarcely ribbed; heads ovoid-globose, 
3-4 mm. long, 4 mm. across, sordid white or brownish white, 
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densely many-flowered; involucral bracts about 1.5 mm. long, 
obtuse-tipped, slightly shorter than the disc flowers; floral 
bracts obovate-oblong, 1.5-2 mm. long, rather acute; staminate 

flowers about 2 mm. long, with spathiform calyx and tubular 
3-lobed corolla; pistillate flowers without petals, the sepals 2, 
free, linear, blackish above the middle, pilose, the stigmas 3. 
—wWet lowlands; Honshu, Shikoku, Kyushu—Korea, 
Ryukyus, Formosa, China, Philippines, Malaysia, Indochina, 
India, and Africa. The typical phase is Australian. 

4, Eriocaulon zyotanii Satake. [zu-No-sHrmA-HosHI- 
Kusa.  Stemless; leaves linear, flat, gradually narrowed to- 
ward apex, 2.5-5 cm. long, 15-2 mm. wide, 5-nerved; 

peduncles 7-9 cm. tall, 4-ribbed; heads turbinate, 3-4 mm. 

across, light yellow, more than 10-flowered; involucral bracts 
several (5 or 6), lanceolate, acute, 4-6 mm. long, greenish, 
3-nerved, exceeding the disc flowers; floral bracts obovate- 
oblong, sparsely puberulous on the upper margin, slightly 
shorter than the flowers; flowers wholly trimerous; staminate 

flowers to 2 mm. long, the sepals oblong, obtuse-tipped, con- 
nate below, sparsely ciliolate on the upper margin, the corolla 
tubular, trilobate at apex; pistillate flowers shortly pedicellate, 
2 mm. long, the sepals oblong, acutish, whitish, nearly gla- 
brous, the petals 3, free, oblong, pilose inside, the stigmas 3. 
— Honshu (only in Kodzu-shima, Izu Prov.). 

5. Eriocaulon cauliferum Makino. TaxkaNno-HosHI- 
KUSA. Annual; stems erect, elongate, stout, terete, soft, 

4-20 cm. long, 3.5-5 mm. thick, densely many-leaved; leaves 
subulate-linear, l-nerved, 3-9 cm. long, 0.3 mm. wide; 
peduncles arising from the apex of the stem, 8-20 cm. long, 
slender, 6-ribbed; heads depressed-globose, 2-3 mm. long, 3-4 
mm. across, bluish black, loosely puberulous; involucral bracts 

7-9, hyaline, ovate or orbicular, 1 mm. long, blackish; re- 
ceptacle glabrous; flowers many, trimerous; floral bracts obo- 
vate-cuneate, acuminate, nearly as long as the flowers; stami- 

nate flowers 1.5 mm. long, with a spathelike calyx deeply 
trilobate above and a tubular corolla; pistillate flowers 1 mm. 
long, pedicellate, the sepals 3, free, ovate-elliptic, rounded at 
apex, the petals 3, free, linear-oblanceolate, sparsely ciliate, the 

stigmas 3, longer than the style——Honshu (only in Tatara- 
numa, Kozuke Prov.) ; very rare. 

6. Eriocaulon parvum Koern. Kuro-nosui-Kusa. 
Stemless or nearly so; leaves tufted, narrowly linear, long- 
attenuate above to a filiform point, 3- to 5-nerved, 4-10 cm. 
long, 1-3 mm. wide; peduncles slender, 10-20 cm. long, 5- or 
6-ribbed; heads globose, 4-5 mm. in diameter, dark gray, 
white-puberulous; involucral bracts shorter than the disc 
flowers, broadly ovate, acute, 1-6 mm. long, to 1 mm. wide; 

receptacle pilose; floral bracts obovate-cuneate, acute, 2 mm. 

long, white-bearded along upper margin and on the dorsal 
side above; flowers trimerous, 1.5-1.8 mm. long; staminate 
flowers with a spathelike calyx shallowly trilobate at apex; 
pistillate flowers with 3 free oblong-ovate acute sepals and 3 
free linear-oblong petals, the stigmas 3——Honshu (Kantd, 
Etchu, and westw.), Shikoku, Kyushu; occasional ——s. Korea. 

7. Eriocaulon senile Honda. Gomasnio-HosHI-Kusa. 
Acaulescent annual; leaves many, tufted, broadly linear, 
gradually narrowed to an obtuse tip, flat, 5-7 mm. wide, 9- to 
13-nerved; peduncles many, 10-25 cm. long, 6-ribbed; heads 
globose to depressed-globose, 4-5 mm. long, 5-6 mm. across, 
blackish, loosely white-pilose; involucral bracts about 9, 
obovate-cuneate, obtuse or rounded, 2 mm. long, shorter than 
the disc flowers; flowers numerous, trimerous; floral bracts 
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obovate-oblong, obtuse, blackish, puberulent with 2-celled hairs 
along the upper margin and on the back; receptacle glabrous; 
staminate flowers 2 mm. long, with a spathelike trilobate calyx 
white-bearded at apex; pistillate flowers about 2 mm. long, 
the sepals 3, free, oblong, olive-black, acute, puberulent on 
the upper margin and on the back, the petals 3, free, lanceo- 
late, pilose, with a black gland inside above, the stigmas 3, 
shorter than the style——Wet lowlands; Honshu (Tokaido 
Distr. and westw.), Shikoku, Kyushu; relatively rare. 

8. Eriocaulon heleocharoides Satake. Kosricaya-Ho- 
SHI-KUSA. Caudex erect, obovoid, 1-1.5 cm. long, 7-10 mm. 

thick; leaves tufted, linear, long-attenuate, 7-15 cm. long, 3-4 
mm. wide; peduncles numerous, 12-28 cm. long, very shal- 
lowly 9- or 10-grooved; heads obovoid-conical, 6-7 mm. long, 
5 mm. across, nearly glabrous; involucral bracts about 14, 
broadly obovate, 2 mm. long and as wide, rather obtuse, 
shorter than the disc flowers; receptacle glabrous with 
numerous flowers; floral bracts acute, oblanceolate, nearly as 
long as the flower, puberulent with unicellular hairs along the 
upper margin; staminate flowers 2 mm. long with a spathelike 
minutely trilobed and glabrous calyx; pistillate howers 2 mm. 
long, the calyx spathelike, glabrous, minutely 3-lobed, the 
petals 3, free, oblanceolate, pilose inside, the stigmas 3, slightly 
longer than the style——Honshu (wet sandy banks of the 
Motoara River, Musashi Prov.) ; very local. 

9. Eriocaulon takae Koidz. | Azuma-HosHI-KusA. 
Tufted acaulescent annual; leaves several, linear, 14.5 cm. 
long, 0.5-1.5 mm. wide, prominently acuminate, 3-nerved; 
peduncles 1-3, tufted, filiform, 8-15 cm. long, 4-ribbed; 
heads turbinate, about 3 mm. in diameter; involucral bracts 
3-5, lanceolate-oblong, rather obtuse, minutely toothed on the 
upper margin, slightly longer than the disc flowers; re- 
ceptacle glabrous; floral bracts ovate-oblong, acute, glabrous; 
flowers few, 2 mm. long; staminate flowers with a spathelike, 
glabrous calyx minutely toothed along the upper margin; 

pistillate flowers with spathelike indistinctly toothed calyx 
sparsely ciliate on the upper margin, the petals 3, free, lanceo- 
late, with a black gland inside extending upward, the stigmas 
3, longer than the style. Honshu (Iwashiro Prov.). 

10. Eriocaulon omuranum T. Koyama. SHINANO-INU- 
NO-HIGE. Slender acaulescent annual; leaves slenderly linear, 
few, 5-12 cm. long, to 1 mm. wide, long-acuminate, 4-nerved; 
peduncles 1-4, 10-15 cm. long, 4-ribbed; heads turbinate, 4.5- 

5.5 mm. long, 4-6 mm. across, the receptacle glabrous; in- 
volucral bracts 5 or 6, lanceolate, 2.5-6 mm. long, gradually 

acuminate, much exceeding the disc flowers; flowers 9-17 to 
a head; floral bracts lanceolate, hyaline, short-acute, slightly 
shorter than the flower; staminate flowers with a spathelike 
rounded to shallowly emarginate calyx; pistillate flowers 3.7 
mm. long, the sepals connate into a hyaline oval quite gla- 
brous spathe, minutely 3-toothed at apex, the petals 3, free, 
narrowly ovate, stipitate, glabrous, with a small gland inside 
extending upward, the stigmas 3, shorter than the style—— 
Honshu (Lake Shirakaba, Shinano Proy.). 

11. Eriocaulon japonicum Koern. YAMATo-HOSHI-KUSA. 

Acaulescent annual; leaves tufted, linear, 6-12 cm. long, 2-3 
mm. wide, gradually narrowed to an acute apex, 5- to 
7-nerved; peduncles numerous, 12-16 cm. long, 4-ribbed; heads 

hemisphaerical, 3-4 mm. long, 5-6 mm. in diameter, wholly 

glabrous; involucral bracts about 20, 4-5 mm. long, 1.5-2 mm. 
wide, the outer lanceolate, rather obtuse, the inner small and 
acute, slightly longer than the disc flowers; receptacle gla- 
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brous; floral bracts hyaline, oblong, acute to acuminate, nearly 
glabrous; pistillate flowers almost 2 mm. long, the calyx gla- 
brous, spathelike, trilobate, the petals 3, free, lanceolate, 
cuneate at base, the stigmas 3, almost as long as the style—— 
Honshu (Kadzusa Prov.); very local and scarce. 

12. Eriocaulon perplexum Satake & Hara. Ezo-1nu- 
NO-HIGE. Acaulescent annual; leaves broadly linear, 2-6 

cm. long, 1-3 mm. wide, 5- to 8-nerved; peduncles 5-14 cm. 
long, 4- or 5-ribbed; heads hemisphaerical, 3-6 mm. across; in- 
volucral bracts 6-8, obovate or oblong-obovate, obtuse-tipped, 

1.2-2 mm. wide, 3-4 mm. long, white, slightly longer than 

the disc flowers; receptacle pilose; flowers many, both dimerous 
and trimerous together in the same head; staminate flowers 
2.5 mm. long, with a bearded spathiform 2- or 3-lobed calyx; 
pistillate flowers with obovate, acute bracts pubescent along the 
upper margin, the calyx spathiform, long-ciliate and 2- or 3- 
lobed on the upper margin, the petals 2 or 3, oblanceolate, the 
stigmas 2 or 3, as long as to exceeding the style——Hokkaido 
(Hidaka Prov.) ; local. 

13. Eriocaulon robustius (Maxim.) Makino. E. alpestre 
var. robustius Maxim. Hirowa-Inu-No-HIGcE. Relatively 
robust, usually stemless annual or sometimes with an obconical 
caudex; leaves broadly linear, gradually attenuate to a rather 
obtuse apex, flat, 5-17 cm. long, 5-8(-10) mm. wide, 9- to 
17-nerved; peduncles numerous, usually 5-ribbed; heads hemi- 
sphaerical or obconical-globose, 4 mm. long, 4-6 mm. in 
diameter; involucral bracts 10-12, ovate-oblong, 2-25 mm. 

long, 1.5 mm. wide, rounded at apex, shorter than the disc 
flowers; receptacle glabrous; flowers numerous, 15-2 mm. 
long; floral bracts obovate, obtuse-tipped; staminate calyx 
obovate, spathelike, trilobed at tip, obtuse, glabrous; pistillate 
flowers with obovate, spathelike, trilobed calyx, nearly gla- 
brous inside, the petals 3, free, oblong-lanceolate, pilose in- 

side, glabrous at apex, the stigmas 3, slightly shorter than the 
style——Wet places and paddy fields in lowlands; Hokkaido, 
Honshu, Shikoku, Kyushu; quite common.tKorea, Man- 

churia, and e. Siberia. Forma perpusillum (Nakai) Satake. 
E. alpestre yar. perpusillum Nakai; E. robustius var. perpusil- 
lum Nakai) Satake——Cuaso-Inu-No-Hicr. A dwarf form. 

Var. nigrum Satake. Kuro-airRoHA-INU-No-HicE. Floral 

bracts and calyx dark brown, relatively small, otherwise al- 
most as in the typical variety. Honshu. 

14. Eriocaulon buergerianum Koern. E. pachypetalum 
Hayata——O-1osHL-KUSA. Rather large, stemless annual; 

leaves many, broadly linear, gradually tapering above toward 
an obtuse apex, 13- to 17-nerved, 8-20 cm. long, 48 mm. 
wide; peduncles numerous, densely tufted, 15-30 cm. long, 
5- or 6-ribbed; heads hemisphaerical, 4-5 mm. high, 6 mm. in 

diameter, densely white-pilose; involucral bracts broadly 
obovate to orbicular-obovate, 2.5 mm. long, shorter than the 

disc flowers; receptacle pilose; floral bracts membranous, 
cuneate, 2.2 mm. long, 1.5 mm. wide, densely puberulent on 
the upper margin and on the back, the pistillate bracts deltoid 
at apex; flowers numerous; pistillate flowers with an elliptic 
spathelike calyx open on one side, hyaline, minutely 3-lobed 
at apex, ciliate, pilose inside, the petals 3, free, lanceolate, al- 
most glabrous at the tips, the stigmas 3, as long as the style. 

Paddy fields; Honshu (Kinki Distr. and westw.), Shi- 
koku, Kyushu=—China, Ryukyus, and Formosa. 

15. Eriocaulon nudicuspe Maxim. SurraTAma-HosHI- 
KusA, KonpeiT6-so.  Stemless plant; leaves tufted, ascending, 
linear, 3-15 cm. long, less than 3 mm. wide, subulate at apex, 
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more or less flattened; peduncles 1-3(-5), erect, 20-40 cm. 
long, 4-ribbed, loosely twisted; heads globose, 6-8 mm. long, 
5-7 mm. across, densely white-pilose; involucral bracts 6-10, 
broadly lanceolate, obtuse; floral bracts rhomboid-lanceolate, 

more or less deltoid above, obtuse, 3 mm. long, 1.5-2 mm. 
wide, with 2- or 3-celled hairs outside and on the upper mar- 
gin; flowers trimerous, numerous; receptacle pilose; staminate 

flowers about 3 mm. long, with an obovate, hyaline spathe, 
truncate and 3-lobed at the densely villose apex; pistillate 
flowers slightly longer than the staminate, the calyx spathelike, 
ovate-rhomboid, the apex densely villose and 3-lobed, pilose in- 
side and outside, the petals 3, free, oblanceolate, pilose in- 
side, pubescent at the apex, the stigmas 3, almost as long as the 
style——Wet places around springs in low hills; Honshu 
(Mikawa, Owari, Mino, and Ise Prov.); locally abundant. 

16. Eriocaulon hondoense Satake. E. miquelianum 
sensu auct. Japon., pro parte, non Koern.; E. hondoense var. 

stellatum Satake——Nipron-INU-NO-HIGE, HosHIzaKI-INU-NO- 
HIcE. Relatively robust, stemless annual; leaves many, tufted, 
linear to broadly linear, 10-20 cm. long, 5-8 mm. wide, flat, 
gradually attenuate to a somewhat firm obtuse apex, about 
13-nerved; peduncles numerous, 15-22 cm. tall, 5-ribbed, 
loosely twisted; heads broadly turbinate to somewhat obconical- 
globose, 6-8 mm. across, quite glabrous; outer involucral 
bracts 8 or 9, lanceolate, acute, 3-nerved, 7-9 mm. long or 
more, about 2 times longer (rarely to 3 times in forma stel- 
latum (Satake) T. Koyama) than the disc flowers; receptacle 
glabrous; floral bracts narrowly obovate, shallowly navicular, 
shortly cuspidate at apex, as long as or slightly shorter than 
the flowers, glabrous or sparsely puberulent on the upper 
margin; pistillate flowers with a hyaline spathelike calyx, 
3lobed at apex, glabrous outside, pilose inside, glabrous or 
short-ciliolate on the upper margin, the petals lanceolate, 
cuneate at base, quite glabrous at apex, pilose inside, the 
stigmas 3, shorter than the style——Wet lowlands; Hokkaido, 
Honshu, Shikoku, Kyushu; common.—Korea (Quelpaert 
Is].). 

17. Eriocaulon sikokianum Maxim. Sxrro-Inu-No-HIcE. 
Stemless annual; leaves linear, 12-18 cm. long, 3-5 mm. wide, 
gradually attenuate to a somewhat firm acute tip; peduncles 
numerous, 15-40 cm. tall, prominently 5- or 6-ribbed, twisted; 
heads hemisphaerical or turbinate, about 1 cm. across; in- 

volucral bracts about 12-14, broadly lanceolate to lanceolate, 
5-8 mm. long, 2=2.5 mm. wide, 1.5 times longer than the disc 
flowers or shorter; floral bracts obovate, rather acute, puberu- 

lent, slightly shorter than the flowers; pistillate flowers with 
spathelike, 3-lobed, puberulent calyx, the petals 3, free, lan- 
ceolate, cuneate at base, rather acute and puberulent at apex, 
glabrous outside, pilose inside. A variable species. 

Var. sikokianum. Surro-1nu-No-Hicr. Receptacle pilose; 
floral bracts and calyces rather densely white-puberulent on 
the upper margin; ovary 3-locular; stigmas 3—Honshu, 
Shikoku, Kyushu Korea. 

Var. lutchuense (Koidz.) Satake. E. lutchuense Koidz. 
—OKINAWA-HosHL-KuUsA. _ Receptacle quite glabrous; floral 
bracts and calyces also not bearded; otherwise almost as in 
the typical variety——Honshu (Shimotsuke Prov.), Kyushu. 
—Ryukyus. 

Var. piliphorum (Satake) Satake. E. piliphorum Satake 
NAGATO-HOSHI-KUSA. Receptacle pilose; some flowers 

with the ovary 2-locular and the stigmas 3——Honshu (Na- 
gato Proy.). 
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Var. matsumurae (Nakai) Satake. E. matsumurae Nakai 
—MAaTsuMURA-INU-NO-HIGE, O-1NU-No-HicE. Receptacle gla- 
brous; some pistillate flowers with the ovary 2-locular and 
with 2 stigmas——Honshu (Bitchu Prov.). 

Var, mikawanum (Satake & T. Koyama) T. Koyama. E. 
mikawanum Satake & T. Koyama—Mixkawa-INU-No-HIGE. 
Plants slender, small; receptacle pilose; pistillate flowers with 
unilocular ovary and single stigma——Honshu (Tsukude 

Moor, Mikawa Prov.). 
18. Eriocaulon miquelianum Koern. var. miqueli- 

anum. INu-NO-HIGE. Acaulescent annual; leaves linear, 

6-20 cm. long, 3-4 mm. wide; peduncles numerous, exceeding 
the leaves, slender, twisted, 4- to 5-ribbed; heads turbinate, 
6-10 mm. across; involucral bracts many, spreading, the outer 
lanceolate, acute, twice as long or much longer than the disc 
flowers, the inner ovate; receptacle usually glabrous; flowers 
numerous; floral bracts ovate-cuneate, nearly as long as the 
flowers, puberulent on the back above; staminate flowers 2.5 
mm. long; pistillate flowers 2.5-3 mm. long, the calyx an oval 
3-lobed spathe, white-puberulent on the upper margin, gla- 
brous outside and pilose inside, the petals 3, free, ovate- 
lanceolate, narrowed at base, long-pilose inside, the stigmas 3, 
longer than the style——Honshu, Shikoku, Kyushu-—— 

China. 
Var. atrosepalum Satake. TaKayu-INU-NO-HIGE. Heads 

few-flowered; receptacle pilose; pistillate calyces blackish -—— 
Honshu (Uzen). 

Var. monococcon (Nakai) T. Koyama. E. monococcon 
Nakai ——Ezo-HosHL-Kusa. Very slender; receptacle gla- 
brous; pistillate flowers with unilocular ovary and single 
stigma——Peaty soil; Hokkaido, Honshu (Yamato Prov.); 
scarce. 

19. Eriocaulon pallescens (Nakai) Satake. E. sacha- 
linense var.  pallescens Nakai——Sutro-Ezo-HosHI-KUSA. 
Slender, small, stemless annual; leaves narrowly linear, to 7 

cm. long, 1 mm. wide, gradually narrowed to an acute apex, I- 
to 3-nerved; peduncles few, 5-6 cm. tall, capillary, 3-ribbed; 
heads turbinate, 2-3 mm. long, 2 mm. across, few-flowered, the 

receptacle glabrous; involucral bracts 2-3, narrowly ovate, 
rather obtuse, 2.5-3 mm. long, 1.5 mm. wide; floral bracts 

elliptic, obtuse-tipped, ciliolate; pistillate flowers about 2 mm. 
long, the calyx pale, thin, deeply 3-lobed, white-pubescent on 
the upper margin, the petals 3, free, lanceolate, glabrous out- 
side, pilose inside, the stigmas 3——Hokkaido (Iburi Prov.). 

20. Eriocaulon dimorphoelyttum T. Koyama. YuxKtr 
INU-NO-HIGE. | Small stemless annual; leaves few, slenderly 
linear, 1-4 cm. long, 0.3-1 mm. wide, acuminate; peduncles 
1-3, 5-7 cm. long; heads lageniform-turbinate, 3.5-6 mm. long, 

2.5-3.5 mm. wide, white, 3- to 6-flowered; involucral bracts 

pale white, ovate-lanceolate, 3.2-5.5 mm. long, cuspidate, 
exceeding the flowers; receptacle pilose; floral bracts oblong- 
elliptic, white, short-puberulent on back above; pistillate 
flowers 2.7-3 mm. long, the calyx white, thin, orbicular-oval, 

distinctly 3-lobed, white-pubescent on the upper margin, gla- 
brous on both sides, the petals ovate-lanceolate, cuneate and 

short-stipitate at base, pilose inside, the stigmas 3.——Peat 
bogs; Honshu (Ozegahara Moor). 

21. Eriocaulon atroides Satake. Kuro-INu-No-HiIcE- 
MopoKI. _Stemless annual; leaves few to several, linear, long- 

attenuate to an acute tip, 2-8 cm. long, 1-4 mm. wide, 3- to 5- 
nerved; peduncles slender, 10 cm. long or more, 4- to 5-ribbed, 
loosely twisted; heads short-turbinate, 3-4 mm. long, about 5 
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mm. across, 4- to 10-flowered, blackish, the receptacle pilose; in- 

volucral bracts 5 or 6, lanceolate or broadly so, 3.5-4 mm. 
long, 1-1.2 mm. wide, rather acute, exceeding the disc flowers; 

floral bracts lanceolate, rather acute, with 2-celled hairs along 
the upper margin; pistillate flowers to 2.5 mm. long, with an 
oval blackish hyaline spathelike calyx 3-toothed and white- 
puberulent at apex, pilose inside, the petals 3, free, lanceolate, 
pilose inside, the stigmas 3, as long as the style——Honshu 
(Kodzuke, Shimotsuke, and Uzen Proy.)——Forma nanum 
Satake. Oze-4tNu-No-Hiczr. A small form with a lighter 
colored pistillate calyx and slightly shorter involucre——Hon- 
shu (Ozegahara Moor). 

22. Eriocaulon sekimotoi Honda. INv-No-1HIGE-MopoKI. 
Relatively robust stemless annual; leaves tufted, linear, 10-13 

cm. long, 5-6 mm. wide, gradually attenuate to a somewhat 
firm obtuse tip, 9- to 1l-nerved; peduncles numerous, 10-18 
cm. long, twisted, 5-ribbed; heads turbinate, 5 mm. long, 
6-7 mm. across, but to 1-1.2 cm. wide including the in- 
volucre; involucral bracts 10-12, spreading, lanceolate, about 
2 mm. wide, acute, the outer 5-7 mm. long, 3-nerved, much 

exceeding the disc flowers; receptacle more or less pilose; 
floral bracts ovate-oblong, glabrous except for the ciliolate 
upper margin, blackish above; pistillate fowers 2.7-3 mm. 
long, the calyx a blackish spathe almost glabrous except pilose 
inside, 3-lobed, the petals 3, free, lanceolate, glabrous at apex, 
pilose inside, the stigmas 3, slightly longer than the style— 
Honshu (Shimotsuke Prov.); local. Possibly this is a natural 
hybrid between E. atrum Nakai X E. hondoense Satake—— 

Forma glabrum Satake. YasH-1nu-No-wicz. Receptacle 
almost glabrous; involucre shorter, nearly as long as the disc 
flowers. Occurs with the typical phase. 

23. Eriocaulon sachalinense Miyabe & Nakai var. 
kushiroense (Miyabe & Kudo) T. Koyama. E. kushiroense 
Miyabe & Kudo—Kusuiro-HosHr-kusa. Slender stemless 
annual; leaves narrowly linear, 5-7 cm. long, 2 mm. wide, 
gradually narrowed to an acute apex, 5-nerved; peduncles few 
to several, about 10 cm. long, soft, 3-ribbed; heads obovoid, 2 

mm. long, 2-3 mm. across, few-flowered; involucral bracts 4 or 
5, broadly elliptic to obovate, obtuse-tipped, nearly as long 
as the disc flowers, olive-black above; receptacle glabrous; 
pistillate flowers with obovate, glabrous, rounded bracts, the 
calyx an olive-black spathe, 2- or 3-lobed, ciliolate on the 
upper margin, glabrous outside, pilose inside, the petals 3, free, 
lanceolate, glabrous outside, pilose inside, the stigmas 2 or 3. 

Peat bogs; Hokkaido (Kushiro Prov.). The typical phase 
always has 2-lobed pistillate calyces and 2 stigmas. 

24, Eriocaulon nanellum Ohwi var. nanellum. Mr 
YAMA-HINA-HOSHL-KusA. Delicate stemless annual; leaves few, 

filiform, 1.5-3 cm. long, 1 mm. wide, 3- to 5-nerved; peduncles 
filiform, few, 2-8 cm. long; heads dark brown, about 2 mm. 
long, cyathiform, few-flowered; involucral bracts 3 or 4, ob- 

long, obtuse or rounded at apex, 2 mm. long, 1 mm. wide; 

receptacle glabrous; floral bracts oblong, slightly shorter than 
the flowers, blackish; pistillate flowers with the calyx spathe- 
like, wholly glabrous except sometimes short-ciliolate on the 
upper margin, olive-black, irregularly 3- or sometimes 4-lobed, 
the petals 3, free, oblanceolate, glabrous, the stigmas 3, shorter 
than the style High mountains; Honshu (n. distr.). 

Var. albescens Satake. SHiROBANA-MIYAMA-HINA-HOSHI- 
KUSA. Heads greenish, not blackish; pistillate calyces also 

greenish Honshu (Ugo Prov.). 
Var. filamentosum (Satake) Satake. E. filamentosum Sa- 
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take——ITo-HosHI-KUSA. Staminate calyces deeply 3-fid, 
otherwise with the characters of the typical phase—Honshu 
(a. distr.). 

Var. nosoriense (Ohwi) Ohwi & T. Koyama. E. nosori- 
ense Ohwi——Nosort-Hosur-kusa. _ Pistillate flowers with ir- 
regular deeply 3-fid calyces ciliolate on margin, the petals 
sparsely pilose inside——Honshu (Nosori-ike Moor, Ko- 
dzuke Prov.). 

25. Eriocaulon ozense T. Koyama. Haxa-INu-No-HIGE. 
Slender, stemless annual; leaves 4-7, erect-spreading, narrowly 
linear, 1-6 cm. long, 0.3-1 mm. wide, gradually acuminate; 
peduncles few, 6-12 cm. long, slender, 4-ribbed; heads obovoid, 
2.8-3.5 mm. long, 2.3-3 mm. wide, grayish white, few-flow- 
ered; involucral bracts 3-5, ovate-oval or ovate-elliptic, thin, 

whitish, deltoid-acute at apex; receptacle pilose; floral bracts 
oval to ovate-oval, thin, the upper 4 blackish tinged and 
short-puberulent outside; pistillate howers 2-2.3 mm. long, the 

calyx ovate-orbicular, spathelike, sharply 3-lobed at apex, 
densely pilose on both sides, the lobes quite glabrous and black- 
ish, the petals ovaterhomboid, densely pilose inside, rounded 
and white pubescent at tip, the stigmas 3, shorter than the 
style——Sphagnum bogs; Honshu (Oze Moor, Kodzuke 
Prov.). 

26. Eriocaulon atrum Nakai var. atrum. Kuro-inu-no- 
HIGE. Stemless annual; leaves linear, 2-10 cm. long, 2-4 

mm. wide, acute, 7- to 9-nerved; peduncles several, 7-10 cm. 
long, soft, 4- or 5-ribbed; heads hemisphaerical, 2 mm. long, 

Fam. 47. COMMELINACEAE Tsuyu-Kusa Ka 
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4 mm. across; involucral bracts ovate-oblong, obtuse, about 2 
mm. long, shorter than the disc flowers, usually the upper half 
blackish; receptacle pilose; floral bracts broadly obovate, 2 mm. 
long, rather obtuse, glabrous except minutely ciliate on the 
margin; pistillate flowers exceeding the bracts; calyx an olive- 
black 3-lobed spathe, glabrous outside, minutely ciliolate on the 
upper margin, pilose inside; petals 3, free, lanceolate, cuneate 
at base, subbifid at apex, long-pilose inside; stigmas 3, longer 
than the style—Hokkaido, Honshu, Shikoku, Kyushu. 
Korea. 

Var. nakasimanum (Satake) T. Koyama. E. nakasi- 
manum Satake——TsuKUSHI-KURO-INU-NO-HIcGE. Differs from 
the typical variety in the glabrous receptacle, not blackish in- 
volucre, and quite glabrous petals———K yushu. 

Var. intermedium Nakai ex Satake. SatkoKu-KURO-INU- 
No-HiczE. A transitional phase between the typical variety 
and var. nakasimanum, distinguishable from the former by 
the not blackish involucral bracts ——Honshu (w. distr.) and 
Kyushu. 

Var. hananoegoense (Masam.) T. Koyama. £E. hana- 
noegoense Masam. -Y AKUSHIMA-HOSHI-KUSA. A dwarf 

phase of the typical variety known only on Yakushima (Kyu- 
shu). 

Var. glaberrimum (Satake) T. Koyama. E. glaberrimum 
Satake——NeEMURO-HOSHLKUSA. Flowers of both sexes 
wholly glabrous except the pistillate petals which are pilose 

inside-——Hokkaido (Nemuro). 

Spiderwort Family 
Perennial or annual herbs; leaves flat, parallel-nerved, with a midrib, the base forming a membranous closed sheath about 

the stem; flowers bisexual, often ephemeral, actinomorphic or zygomorphic; perianth-segments of 2 whorls, the sepals 3, usually 
green, often persistent, the petals 3, free or connate below; stamens 6, in 2 series, often some of them sterile, the filament often 

bearded; ovary superior, 2- or 3-locular, the stigmas small; ovules few, on the inner angle of the locule, orthotropous; capsule 
loculicidal when dehiscent; seeds angled ——About 25 genera, with about 350 species, in all tropical regions, a few in temperate 
zones. 

1A. Capsule not dehiscent, fragile; inflorescence a terminal paniculate cyme; leaves large. .........-.--------0 eee e esse sees 1. Pollia 

1B. Capsule dehiscent. 
2 Agee And roeciumlor osperteck stamens-sstemtwinin ool ee eenee rae ceeeenice eee eriereen eerie aaa 2. Streptolirion 
2B. Androecium of 3 perfect and 1 to 3 sterile stamens. 

3A. uiCyme;surrounded jbyyauspathe sy yy tc. = cis = eersyoscutth oie (eyes ose oreuegsns Sesncuey iets de MEAL SIATS eke CL eee ee cdek eS 3. Commelina 
3BriCyme notysurroundedibysayspathes yereccregelsiete.n.t <cies Seep yesvene Geet sey seca a emesis eyedeta Vel he Payee eer Remote Ie Meals\cu yen sacteee 4. Aneilema 

1. POLLIA Thunb. 

Large perennial herbs with flat, broadly lanceolate, alternate leaves on simple stems; cymes several to numerous in a terminal 
panicle; sepals 3, persistent; petals smaller, equal, white, obovate; stamens 6, all or only 3 perfect, the filaments glabrous, the 
anthers with 2 parallel locules; ovary 3-locular, the ovules few in each locule; capsules globose, berrylike, crustaceous and fragile. 
—Fifty to sixty species, in e. and s. Asia and tropical Africa. 

YaBu-MyocA ZOKU 

1. Pollia japonica Thunb. Commelina japonica Thunb.; 
Aneilema japonicum (Thunb.) Kunth; P. japonica var. minor 
Hayata; P. minor Honda——Yasu-myoca. Perennial; stem 

terete, erect from long-creeping slender rhizomes, 30-80 cm. 
long, rather stout; leaves about 10, loosely alternate, flat, nar- 

rowly oblong to broadly oblanceolate, 20-30 cm. long, 3-6 cm. 
wide, acute at both ends, scabrous above, sparsely puberulent 

beneath, the lower ones reduced to a sheath; peduncles erect, 

10-30 cm. long, white-puberulent; inflorescence 5-15 cm. long, 

the pedicels about 4 mm. long, the bracts narrowly ovate, 
thinly membranous, acute; flowers white, about 7 mm. across, 
with 6 perfect stamens; fruit about 5 mm. in diameter. 
Aug.Sept. Honshu (Kanto Distr. and westw.), Shikoku, 
Kyushu.—Ryukyus. 

2, STREPTOLIRION Edgew. 
Slender scandent herbs; stem branched, much elongate; leaves long-petioled, the blade ovate-cordate, acute, with a tubular 

sheath at base; flowers few in a short cyme subtended by a small leaflike spathe; sepals oblong, free; petals linear; stamens 6, 
with hairy filaments and transversely fixed anthers; ovary 3-locular, the style slender, the ovules 2 in each locule; capsule 3- 
angled, ellipsoidal, prominently beaked; seeds tubercled and wrinkled ——Three species, in India and e. Asia. 

Aor-KazurA Zoku 



CoMMELINACEAE 

1. Streptolirion volubile Edgew. Aorxkazura. Nearly 
glabrous herb; leaves long-petioled, the petiole 3-6 cm. long, 
the sheath usually truncate at apex, ciliate, 1-2 cm. long, the 

blade 5-8 cm. long, 3-5 cm. wide, abruptly long-acuminate, 
deeply cordate at base, minutely ciliate on margin, sometimes 
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with long hairs above; flowers 2 or 3, white, 5-6 mm. across; 

sepals 1- to 3-nerved, obtuse, about 4 mm. long; filaments 

curled-pubescent; capsule 8-11 mm. long including the termi- 
nal beak, glabrous——Aug.—Oct. Honshu (Bitchu and Bingo 
Prov.).——China and India. 

3. COMMELINA L. Tsuyu-Kusa Zoku 

Small to large herbs; stems usually procumbent and rooting at the nodes; leaves lanceolate to ovate, the petiole forming a 
sheath around the stem; cymes usually dichotomous, several-flowered, subtended by a leaflike bract folded once to form a large 
spathe; sepals 3, membranous, the lateral 2 connate at base; petals 3, the lateral 2 large, often clawed at base; perfect stamens 3, 
the staminodes 2 or 3; ovary 2- or 3-locular, 2 of the Jocules with 1 or 2 ovules, the other one, if present, sterile or with 1 ovule; 
seeds wrinkled or pitted——About 180 species, chiefly in tropical regions, a few in warm-temperature areas. 

1A. Spathe connate on lower margin. 
Dpeeveaves ovatelor broadly ovate; obtuse; Capsule: 5-Seeced el « eysjereye sala oie aye wleleie e.e/aievelevais crereyeie’ + clei=ya(eyaleleseieyeratese:s 1. C. benghalensis 
Abu Leaves broadly lanceolate: acutes capswlers-seededs eelcieicee ees iiciscicicecisinec ccc cetcee cae stines cecin ceria 2. C. auriculata 

1B. Spathe not connate on margin; leaves lanceolate to narrowly lanceolate, acute to gradually acuminate at apex. 
3A. Spathe narrowly ovate, gradually tapering from the rounded base to an acute apex. .........0--cee eee eee eeeeeees 3. C. diffusa 
3B. Spathe broadly cordate, with a cordate base, rounded or nearly so at apeX. 2.2... . eee cece eee ee eee ee eeee 4. C. communis 

1. Commelina benghalensis L. Marusa-tsuyu-Kusa. 
A more or less pubescent annual; stem creeping or ascending, 
branching; leaves ovate to broadly ovate, 3-5 cm. long, 1.5-3 
cm. wide, obtuse at apex, abruptly contracted at base; spathe 
obtriangular, more or less ampliate above, 1-1.5 cm. long and 
as wide, somewhat puberulent and sparsely pilose externally; 
flowers rather small, 8-10 mm. across, pale blue; seeds trans- 

versely short-wrinkled—July—Oct. Honshu (s. Kanto Distr. 
and westw.), Shikoku, Kyushu———Widely distributed in 
tropical regions of Asia and Africa. 

2. Commelina auriculata Bl. C. blumei Dietr-——Ho- 
RAI-TsuyU-KusA. Nearly glabrous or sparsely pilose annual; 
stems creeping, branched below; leaves broadly lanceolate, 
acute, 3-6 cm. long, 1-2 cm. wide, more or less oblique at base; 

spathe obliquely obtriangular, usually more or less pilose, 7-10 
mm. long and as wide; flowers blue; seeds nearly smooth but 
densely puberulent——Aug. Kyushu (Yakushima)——s. 
Asia. 

3. Commelina diffusa Burm. C. nudiffora, sensu 
Burm. f.; C. ochreata Schauer; C. salicifolia sensu Benth., non 
Roxb.———Suma-tsuyu-kusa. Nearly glabrous annual herb 
resembling the preceding species, but the spathe longer, the 
margins not connate in front; stem creeping, ascending above, 

branching below; leaves lanceolate to broadly lanceolate, 4-6 
cm. long, 1-2 cm. wide, gradually acute to acuminate; spathe 
broad, rounded or shallowly cordate at base, gradually tapering 
above to a rather acute apex, 2-3 cm. long, 1.5-2 cm. wide 

4, ANEILEMA R. Br. 

when unfolded, glabrous; flowers blue, small; capsule 3-locu- 

lar, 5-seeded; seeds elevate-reticulate——Aug—Oct. Reported 
to occur in Kyushu (Yakushima)——Ryukyus (Amami- 
Oshima and southw.), Formosa; widely distributed in the 

Tropics. 
4, Commelina communis L. Tsuyu-Kusa. Nearly 

glabrous green annual; stem creeping and branching below, 
ascending above, 15-50 cm. long; leaves soft but rather thick, 
ovate-lanceolate, abruptly acute at apex, subabruptly narrowed 
below to a membranous sheath with long-pubescent mouth, 
5-7 cm. long, 1-2.5 cm. wide, glabrous; spathe broadly cordate, 
rounded or with a short cusp at apex, nearly 2 cm. long, gla- 
brous or loosely pubescent outside; flowers blue, about 12 mm. 
across, the 2 lateral petals large and orbicular, clawed at base, 
the central one small and usually white——June-Sept. Rather 
common in partly shaded grassy places, cultivated fields, and 
roadsides in lowlands and hills; Hokkaido, Honshu, Shikoku, 
Kyushu.— Sakhalin, Ussuri, Korea, Manchuria, China to 

Siberia, and the Caucasus. 
Var. ludens (Mig.) C. B. Clarke. C. ludens Miq.; C. com- 

munis var. angustifolia Nakai——Hososa-tsuyu-Kusa. Leaves 
narrow, puberulent beneath; spathe also more or less narrow 

and puberulent—Mountainous districts. 
Cy. Hortensis. C. communis var. hortensis Makino—— 

O-zésH1pana. _ A cultivated phase with large showy flowers 
yielding a blue dye from the corolla. 

Ino-KusA ZOKU 

Soft, simple or branching herbs, often with a bulbous root; flowers in terminal and lateral paniculate inflorescences, usually 

ephemeral, subtended by nonspathaceous bracts and bracteoles; sepals 3, free, membranous; petals 3, obovate, unequal, or all 

equal in length and width; stamens 2 or 3, the filaments sometimes bearded, the anthers oblong; staminodes 2-4; ovary sessile, 

2- or 3-locular, the ovules few to rather numerous in each locule——About 60 species, chiefly in tropical regions. 

1A. Annual herb without rosulate leaves at base; flowers solitary, rarely 2 or 3, axillary; sepals 4-6 mm. long; leaf-blades glabrous. 

1. A. keisak 
1B. Perennial herb with rosulate leaves at base; flowers several, on a one-sided, short-peduncled cyme; sepals 3-4 mm. long; leaves sparsely 

CUA te armies ces cs orto eae RM Ree ine Ac ral erate ne oil ecreva oem ateee iste ie clem cathe mee ia weaves ce 2. A. nudiflorum 

1. Aneilema keisak Hassk. Murdannia keisak (Hassk.) ing below, with a puberulent longitudinal stripe on one side; 
Hand.—Mazz.; A. japonicum sensu Nakai, excl. syn.; A. oligan- 
thum Fr. & Sav——Iso-KusA. Juicy, soft annual without 
rosulate leaves; stem 10-30 cm. long, decumbent and branch- 

leaves lanceolate, more or less spreading, flat to slightly folded, 

gradually attenuate above to a rather obtuse apex, usually gla- 
brous, the sheaths 5-10 mm. long, coarsely pubescent in front; 
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flower usually solitary, axillary, the peduncles 1.5-3 cm. long, 
usually with a linear bract sometimes bearing an additional 
flower in the axil, recurved in fruit; sepals lanceolate, acute; 

petals pink, slightly longer than the calyx; stamens 3, the fila- 
ments bearded at base; staminodes 3; capsule 10 mm. long, 
with several seeds in each locule——Sept—Oct. Common in 
wet places; Honshu, Shikoku, Kyushu——China, Ryukyus, 
and e, N. America. 

2. Aneilema nudiflorum R. Br. Commelina nudiflora 
L., pro parte; Murdannia nudiflora (R. Br.) Brenan; A. mala- 
baricum sensu auct. Japon., non Merr.—SHIMA-IBo-KUsA. 
Perennial soft herb with rosulate radical leaves; leaves rather 

Fam. 48. PONTEDERIACEAE 

COMMELINACEAE; PONTEDERIACEAE; PHILYDRACEAE 

thick, lanceolate to narrowly so, 4-7 cm. long, 4-10 mm. wide, 
acute, the sheaths 5-10 mm. long, coarsely pubescent in front 
as on the margin of the blade; peduncles terminal and lateral, 
ascending or decumbent, glabrous, 3-7 cm. long, sometimes 
with a single bract; cymes densely several-flowered, one-sided, 
glabrous, the pedicels slightly recurved, 3-4 mm. long; sepals 
elliptic, rounded at apex, 3-4 mm. long; petals slightly longer 
than the sepals, pale rose-purple; stamens 3, the filaments 
bearded; staminodes 3; capsule ellipsoidal, slightly longer than 
the sepals with 2 seeds in each locule, these about 1.2 mm. long. 
—Aug—Oct. Kyushu (Yakushima and Tanegashima)- 
Ryukyus, China, Philippines, Malaysia, and India. 

Mizu-aot Ka _ Pickerelweed Family 

Aquatic or marsh herbs with or without rhizomes; leaves radical and cauline, broad, parallel-nerved; flowers bisexual, ephem- 
eral, in a spike arising from the sheath of the uppermost leaf; perianth-segments 6, in 2 whorls, free, similar, usually withering 
away very early after anthesis; stamens 1-6, with basifixed or versatile anthers; ovary superior, 1- to 3-locular, with 3 parietal 
placentae, the style slender, terminated by an entire or 3-fid stigma; ovules anatropous; capsule membranous, loculicidally dehiscent 
into 3 valves; seeds small—About 5 genera, with about 40 species, chiefly in the Tropics. 

1. MONOCHORIA Presl Mizu-aor Zoku 

Aquatic or growing in wet places; leaves all radical, except one on the apical part of the stem, long-petioled, the blade ovate, 
lanceolate, linear, or sagittate; inflorescence a sessile or peduncled raceme, with a membranous sheath at the base of the pe- 
duncle; perianth of 6, nearly free segments, campanulate, withering away early after flowering; stamens 6, similar, or the 
central one of the inner series larger than the others, the filaments glabrous, with a tooth on one side at the base, the anthers 

basifixed; ovary 3-locular, with numerous ovules.—Several species, chiefly in the Old World Tropics. 

1A. Stems 20-40 cm. long; leaves cordate; inflorescence many-flowered, long-peduncled, exceeding the uppermost leaf; flowers 2.5-3 cm. 

AGTOSS Agee chap chet A A ee etter ie a) aye tetas (ol Ukuaczncya Rime ens iacah mus ie evencitecatnc Mal ove devepayn sede Ee ee senena iatel Socteh cc ck ae en eee ee eee clea 1. M. korsakoviz 

1B. Stems shorter; leaves broadly lanceolate to deltoid-ovate, sometimes shallowly cordate at base; inflorescence few-flowered, sessile or 
nearly so, much shorter than the uppermost leaf. ........... 

1. Monochoria korsakovii Regel & Maack. M. vaginalis 
var. Rorsakovii (Regel & Maack) Solms-Laub——Mizv-ao1. 
Glabrous, soft, somewhat fleshy annual; stems 20-40 cm. long; 

radical leaves long-petioled, the blade cordate, reniform-cordate, 
or rarely ovate-cordate, 5-10 cm. long and as wide, very ab- 
ruptly attenuate to an obtuse apex, the cauline leaf similar, but 
short-petioled; inflorescence terminal, rather many-flowered, 
finally elongate and 5-15 cm. long in fruit; flowers on 
obliquely ascending pedicels, 2.5-3 cm. across, purplish blue; 
perianth-segments elliptic, about 15 mm. long; anthers versa- 
tile, the larger one single, about 4 mm. long, light blue, the 

others about 3 mm. long and yellowish; style curved; capsules 
narrowly ovoid-conical, about 10 mm. long. Sept.—Oct. 
Common in ponds and ditches; Hokkaido, Honshu, Shikoku, 

Kyushu. Korea, Ussuri, and China. 

2. Monochoria vaginalis (Burm. f.) Pres] var. plan- 

Fam. 49 PHILYDRACEAE 'TANUKL-AYAME Ka 

ads cote ese ae aie METS Gate 2. M. vaginalis var. plantaginea 

taginea (Roxb.) Solms-Laub. Pontederia plantaginea Roxb.; 
Monochoria plantaginea (Roxb.) Kunth—Ko-naci, Sasa- 

NacI, Mizu-naci. Similar to the preceding species but 
smaller; radical leaves long-petioled, the blade broadly lanceo- 
late to deltoid-ovate, 3-7 cm. long, 1.5-3 cm. wide, rounded to 

shallowly cordate at base, subabruptly narrowed to an acute or 
obtuse apex, the cauline leaves on shorter petioles 3-10 cm. 
long; inflorescence much shorter than the leaves, one-sided, 3- 
to 7-flowered, abruptly deflexed at the base in fruit; flowers 
purplish blue, 1.5-2 cm. across; perianth-segments oblong; cap- 
sule ellipsoidal, about 10 mm. long; seeds ellipsoidal, about 1 
mm. long, longitudinally ribbed and transversely lineolate—— 
Sept-Oct. Common in paddy fields and shallow ponds in 
lowlands; Honshu, Shikoku, Kyushu. Korea and China. 
The typical phase occurs in se. Asia. 

Philydrum Family 

Erect perennials with 2-ranked, laterally flattened, linear leaves; inflorescence a spike or panicle; flowers small, subtended by 
bracts, bisexual, zygomorphic; perianth-segments 4 in 2 series, persistent, petaloid; stamen solitary, arising from the base of the 
anterior perianth-segment, with a flat filament and straight or twisted anther; ovary superior, 3- or I-locular with 3 parietal 
placentae, the ovules anatropous, numerous; style terminal, with an entire stigma; capsule loculicidally dehiscent into 3 valves; 
seeds numerous, minute———Three genera with few species, in Asia, Australia, and the Pacific Islands. 

1. PHILYDRUM Banks ex Gaertn. TANUKLAYAME ZOKU 

Rather soft perennial herb; stamen not adnate to the perianth, with a twisted anther; ovary 1-locular———Only one species 
known. 



PHILYDRACEAE; JUNCACEAE 

1. Philydrum lanuginosum Banks ex Gaertn. Garciana 
cochinchinensis LLour——TANUKL-AYAME. Stems herba- 
ceous, 50-100 cm. long, with long woolly white hairs especially 
on the inflorescence; leaves 2-ranked, linear, ensiform, gradu- 

ally narrowed above, smooth, 30-70 cm. long, 1-2 cm. wide 
at base; scape terminal, usually simple, with several short 
leaves; spike erect, 20-50 cm. long, rather many-flowered, the 
bracts oblong, attenuate above, nearly erect, 2-6 cm. long; 
flowers 1 or 2 in axil of each bract, sessile, yellow; perianth- 
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segments ovate, membranous, withering but persistent and 

enclosing the fruit, 15-18 mm. long; stamen about 2/3 as long 
as the perianth-segments; inner perianth segments membra- 
nous, glabrous, cuneate, rather acute, slightly shorter than the 
fertile stamens; capsule oblong, about 12 mm. long, with long 

white tomentose hairs, the seeds narrowly cocoon-shaped, 0.7 

mm. long, minutely papillose on the upper half ——Aug.—Oct. 
Wet places in lowlands; Kyushu-——Ryukyus, Formosa, 
China, Indian, Malaysia, and Australia. 

Fam. 50. JUNCACEAE Rush Family 

(Contributed by Dr. Tetsuo Koyama.) 

Annual or perennial herbs, rarely shrubs; stems erect, usually simple; leaves terete, flat, ensiform or linear, sometimes scale- 
like, more or less sheathing at base; inflorescence corymbose, or cymose, sometimes capitate or reduced to a single flower; flowers 
small, usually with a bracteole at base, bisexual; perianth-segments 6, free, 2-ranked, persistent, glumaceous; stamens 3 or 6, 
with basifixed anthers; ovary superior, imperfectly to perfectly 3-locular, the stigmas 3, the ovules anatropous, ascending; cap- 
sule loculicidally dehiscent, 3-valved, the seeds few to numerous, with an erect embryo—About 8 genera, with more than 

300 species, widely distributed in both hemispheres. 

Icusa Ka 

1A. Leaves more or less pilose on the margin; flowers always bearing a bracteole at base; capsule 1-locular, 3-seeded. ........... 1. Luzula 

1B. Leaves glabrous; flowers sometimes with a bracteole at base; capsule 1- to 3-locular, many-seeded. ..............-.-+---- 2. Juncus 

1. LUZULA DC. SuZUME-No-yARI ZOKU 

Perennials; stems usually few-leaved; leaves basal and cauline, flat or sulcate above, the sheath cylindrical, not auricled at apex; 

inflorescence cymose, umbellike or capitate; flowers solitary on the pedicels or densely aggregated in a capitate cluster, always 
with a bracteole at base; perianth-segments 6, glumaceous, 2-ranked, similar; filaments linear or filiform, bearing oblong to 
linear anthers; ovary I-locular, the style terminal, single, with a twisted 3-fid stigma; ovules 3, anatropous; capsule 3-valved 
and 3-seeded; seeds ovoid to ellipsoidal with or without a caruncle at one end, sometimes very sparsely pilose at base, the embryo 
small, the endosperm mealy——About 60 species, cosmopolitan, in temperate and subarctic regions. 

1A. Leaves narrow, 2-3 mm. wide, sulcate above, acute at apex; flowers solitary or few together on the slender, recurved ultimate branches 

of the inflorescence; seeds not caruncled but sparsely pilose at one end. .........- esses eee eee eee e eect ceeee 1. L. wahlenbergi 
1B. Leaves terminated by a callose obtuse tip, flattened, not sulcate above. 

2A. Flowers solitary on the slender ultimate branches of the umbellike inflorescence; caruncle rather large; plants stoloniferous. 
3A. Perianth 3.5—4 mm. long; anthers broadly linear, as long as or longer than the filament. ........ 2. L. plumosa var. macrocarpa 

3B. Perianth 2-3 mm. long; anthers oblong, conspicuously shorter than the filaments. ..............eeeeeeeeeeeeee 3. L. rostrata 
2B. Flowers sessile, more or less clustered and forming a capitate inflorescence or glomerule; caruncle small or absent; plants without 

stolons. 
4A. Caruncle conspicuous, %4—% as long as the seed. 

Aer inhorescenceraisingle headsverysrarclymupitoss headseuswistseeetstoteiner hare cic ie ee niete tere inte ete ictal eee ates 4. L. capitata 
5B. Inflorescence of several, peduncled, small heads. ....... 

4B. Caruncle very short to nearly wanting. 
Be OI ach RRL RSE IRC CUO cacaci acRAcc 5. L. multiflora 

6A. Flowers brownish, dark brown, or black-brown; anthers nearly half as long as the filaments. .............. 6. L. oligantha 

6B. Flowers tawny or greenish brown; anthers nearly as long as the filaments. .............-+-eeeeeeeeeeee 7. L. pallescens 

1. Luzula wahlenbergii Rupr. L. spadicea var. kunthii 
E. Mey.; L. spadicea var. wahlenbergii (Rupr.) Buchen.; ? L. 
parviflora var. yezoensis Satake KUMOMA-SUZUME-NO-HIE. 

Rhizomes short; scape slender, declined above after flowering, 
15-20 cm. long, 2- or 3-leaved; radical leaves narrowly linear, 

5-10 cm. long, 2-3 mm. wide, acute, more or less plicate, 
sulcate above toward apex; inflorescence a terminal, nodding, 
compound cyme, with a short bract; flowers rather numerous, 
solitary or few on the ultimate branches of inflorescence, the 
bracteoles hyaline, ciliate; perianth-segments lanceolate, acute, 
equal in length, about 2 mm. long, dark reddish brown; 
stamens 2/3 as long as the perianth, the anthers oblong, 
shorter than the filaments; capsule nearly as long as the peri- 
anth, chestnutbrown. July-Aug. Alpine, on dry, grassy 
slopes and rocky places; Hokkaido, Honshu (centr. distr.). 
—Kuriles, Kamchatka, Siberia, Europe, and N. America. 

2. Luzula plumosa E. Mey. var. macrocarpa (Buchen.) 

Ohwi. (?) L. jimboi var. integra Satake; L. pilosa sensu auct. 
Japon., non Willd.; L. plumosa sensu auct. Japon., non E. 
Mey.; L. japonica Buchen.; L. rufescens sensu auct. Japon., non 
Fisch.; (?) Luzula rufescens var. brevipes Fr. & Sav.; L. 
brachycarpa Satake; L. rufescens var. macrocarpa Buchen. 
NuKasosH1-so, Kuro-BosHi-so, MtyAMA-KUROBOSHI-SO. A very 

polymorphic perennial, more or less tufted, often stoloniferous; 
radical leaves linear to broadly linear, 8-15 cm. long, 3-8 mm. 

wide, the cauline 2 or 3; inflorescence a terminal, rather loosely 

flowered, umbellate cyme; flowers solitary, pedicelled; peri- 
anth-segments lanceolate, acute, light green, partially red- 

brown, nearly equal in length, 3.5-4 mm. long; stamens 
slightly shorter than the perianth, the anthers broadly linear, 
as long as or longer than the filaments; capsule longer than 
the perianth, light yellow at maturity; seeds with a curved 
caruncle nearly as large as the body of the seed——Apr—July. 
Rather common in hills and mountains; Hokkaido, Honshu, 
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Shikoku, Kyushu=——China, Korea, and Amur. The typical 
phase, with slightly smaller capsules nearly as long as the peri- 
anth, occurs in India and sw. China. 

8. Luzula rostrata Buchen. Mryama-NuKA-BOsHI-SO. 
Very much like the preceding but more slender; leaves 3-6 
mm. wide; flowers reddish to dark red-brown; perianth-seg- 
ments lanceolate, acute, 2.5-3 mm. long; stamens 2/3 as long 

as the perianth-segments, the anthers oblong, conspicuously 
shorter than the filaments; capsule longer than the perianth; 
seeds with a caruncle as long as the body of the seed——June- 
Aug. Alpine regions; Hokkaido, Honshu (n. and centr. 
distr.). 

4. Luzula capitata (Miq.) Miq. ex Komar. L,. campes- 
tris var. capitata Mig—SuZzuME-No-yarI, SUZUME-NO-HIE. 
Tufted perennial; radical leaves broadly linear to linear, 7-15 
cm. long, 2-6 mm. wide; stems 10-30 cm. long; inflorescence 
a capitate cluster of many flowers or sometimes composed of 
2 to 3 peduncled clusters; flowers greenish to red-brown; peri- 
anth-segments 2.5-3 mm. long, broadly lanceolate, sharply 
acute; stamens 2/3 as long as the perianth-segments, the fila- 
ments very short, terminated by a narrowly oblong anther; 
caruncle half as long as the body of the seed——Apr.—June. 
Quite common in grassy places in mountains and lowlands; 
Hokkaido, Honshu, Shikoku, Kyushu-—China, Korea, Sak- 
halin, e. Siberia, and Kamchatka. 

5. Luzula multiflora (Retz.) Lej. L. intermedia 
(Thuill.) Spenner; Juncus intermedius Thuill.; J. multiflorus 
Retz.; L. campestris var. multiflora (Retz.) Celak.; L. cam- 
pestris sensu auct. Japon., non DC. ‘YY AMA-SUZUME-NO-HIE. 
Related to the preceding; radical leaves 6-15 cm. long, 2-5 
mm. wide; inflorescence of several peduncled heads; flowers 

tawny to red-brown; perianth-segments about 2.5 mm. long, 
acute to cuspidate at apex; anthers narrowly oblong, as long 

2. JUNCUS L. 

JUNCACEAE 

as or slightly longer than the perianth; caruncle half as long 
as the seed. Hokkaido, Honshu, Shikoku, Kyushu—— 
Widely distributed in temperate regions of the N. Hemisphere 
and Australia. 

Var. kjellmanniana (Miyabe & Kudo) G. Sam. L. kjell- 
manniana Miyabe & Kudo——CuisHIMA-sUZUME-NO-HIE. 
Somewhat stouter, with dark to black-brown flowers; caruncle 

1/3 as long as the seed, reported from Hokkaido (Ishikari 
Proy.).—n. Kuriles, and Kamchatka. 

6. Luzula oligantha G. Sam. L. campestris var. pauct- 
flora Buch.; L. campestris var. sudetica sensu auct. Japon., non 
Celak.; L. sudetica var. nipponica Satake and var. microsta- 
chya Satake ——TakaNE-SUZUME-NO-HIE. Perennial herb in 
small, tufted clumps; leaves 5-10 cm. long, 2-3 mm. wide; 
stem 10-20 cm. long; heads several, somewhat loosely disposed 
in a terminal cyme; flowers dark brown; perianth-segments 
lanceolate, about 2 mm. long, acute at apex, nearly equal in 
length; stamens 2/3 as long as the perianth, the anthers ob- 
long, half as long as the filaments; caruncle very short and 
inconspicuous. June-Aug. Alpine slopes; Hokkaido, Hon- 

shu (n. and centr. distr.), Shikoku-——China, Korea, Kuriles, 
and Kamchatka. 

7. Luzula pallescens (Wahlenb.) Bess. Juncus palles- 
cens Wahlenb.; L. campestris var. pallescens (Wahlenb.) 
Wahlenb.——OKka-sUZUME-NO-HIE. Closely resembling Lu- 
zula multiflora, but smaller; leaves 2-3.5 mm. wide; flowers 
including the capsule 2-2.5 mm. long, tawny or brown; peri- 
anth-segments lanceolate, acute, all equal in length; stamens 
2/3 as long as the perianth, the anthers oblong, as long as or 
longer than the filaments; capsule nearly as long as the peri- 
anth; caruncle minute and indistinct——Honshu, Shikoku, 
Kyushu; rare——Korea, China, Kuriles, Sakhalin to Siberia, 

n. Europe, and Alaska. 

Icusa Zoku 

Perennials, rarely annuals, always glabrous; leaf-blades various, grasslike, terete, stemlike or scalelike, the sheaths open on one 
side, usually auriculate at top; flowers small, disposed in cymes or in heads, sometimes solitary, bracteoles sometimes present; 

perianth-segments 6, in 2 series, glumelike; stamens 3 or 6; ovary superior, 1-locular, with parietal placentae, or the placentae 
reaching the center and the ovary apparently 3-locular, the ovules numerous, anatropous, the style 1, the stigmas 3, twisted; 
capsule 3-valved, loculicidally dehiscent; seeds numerous, sometimes with a taillike appendage on one or both ends, the embryo 

erect, the endosperm mealy——Nearly cosmopolitan with about 300 species. 

1A. Flowers prophyllate at base or each lower subtended by a pair of bracteoles. 

2A. Stems bearing normal leaves at least at base; leaves grasslike, flat or sulcate above; inflorescence terminal. 

3A. Annual; capsule perfectly 3-locular. ..................-: a bha AT a hee SM ete teal tonnes Sage Sau ste ENAMG AO Eye Re 1. J. bufonius 
3B. Perennial; capsule imperfectly 3-locular, or the placentae not quite reaching the center. 

4A. Perianth-segments obtuse, shorter than the capsule; anthers nearly as long as the filaments; auricle of the sheath small. 

2. J. gracillimus 
4B. Perianth-segments acute, longer than the capsule; auricles longer, scarious. .............eeeeesseeeeeeeceeeees 3. J. tenuis 

2B. Stems without normal leaves, naked; leaves scalelike or sheathlike at the base of the stems; inflorescence pseudolateral, the lowest 
bract being stemlike and continuing above the base of the inflorescence. 

DA. Inflorescence few-flowered; lowest bract as long as or only slightly longer than the inflorescence. .............. 4. ]. beringensis 

5B. Inflorescence many-flowered; lowest bract much longer than the inflorescence. 
6A. Capsule perfectly 3-locular, brownish green; stamens 3, rarely 6. .........-.0- cee ee eeseeeeeee 5. ]. effusus var. decipiens 
6B. Capsule imperfectly 3-locular. 

7A. Stamens 6; capsule dark brown to straw-colored. 
8A. Anthers 4 to¥4 as long as the filaments; capsules straw-colored; rhizomes slender, with short internodes. .. 6. J. filiformis 
8B. Anthers longer than the filaments; capsules reddish brown or blackish brown; rhizomes thick, with elongate internodes, 

9A. Capsule elongate-ovoid, 4-5 mm. long; anthers 3 times as long as the filaments; stems twisted. .... 7. J. yokoscensis 
9B. Capsules oblong-obovoid, 6-7 mm. long; anthers as long as the filaments. ......................+0-- 8. J. haenkei 

7B. Stamens 3; capsules greenish. ...........-..-..-.-. 
1B. Flowers not prophyllate. 

10A. Leaves grasslike, flattened, not septate; perianth-segments densely puncticulate, minutely scaberulous-papillose. 

Aue ehaeverata veveenee eee eiacaeuecee bere sue erent ye 9. J. setchuensis var. effusoides 

.. 10. J. prominens 
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10B. Leaves terete, laterally compressed, or filiform. 
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11A. Leaves filiform or slenderly cylindric; inflorescence of a single head or of several small few-flowered heads. 
12A. Rhizomes prominent, elongate; leaves compressed-cylindric; stems sparsely leafy to the top; heads 2 or 3, rather large, the 

lowest bract always exceeding the inflorescence. ..... Savaye, SEs alors Paeleicvators\eieraysiatayesovelajayqausvsieielsfsisietsrniseieraan ive 11. J. triceps 

12B. Rhizomes very short or absent; leaves needlelike, mostly confined to the lower part of the stem; heads solitary or 2, the 
lowest bract shorter than the inflorescence. 

13A. Rather firm; flowers dark brown to black-brown; valves of capsule firm. ............ceeeeeeceeeeees 12. J. triglumis 

13B. Soft herbs; flowers light green; capsules brownish to straw-colored at maturity, the valves membranous. 
14A. Perianth-segments linear; stamens exserted, the filaments longer than the perianth. .............. 13. J. maximowiczit 
14B. Perianth-segments narrowly lanceolate; stamens slightly exserted, the filaments slightly shorter than the perianth. 

14. J. potaninit 
11B. Leaves terete or laterally compressed; stamens always shorter than the perianth. 

15A. Seeds with taillike appendages at both ends. 
16A. Heads few; stamens 6; capsules rather large. ....... 
16B. Heads many; stamens 3; capsules rather small. 

17A. 
17B. 

15B. Seeds not tailed. 
18A. Stem terete, always wingless. 

Inner perianth-segments obtuse, the outer acute. . . 
Inner perianth-segments acute, the outer obtuse. . 

Meee tatat eta larnisycoscexcteveyateter oie ciskeqeusrat cts fs iapeiNete cen: 15. ]. kamtschatcensis 

sr Malaha ta NM eterc na Aen avert en eres lave Ghee oetletioe tes 16. J. fauriensis 
GREE LIRR a etatene erate tot a ba ereeias erere ere SIAL 's 17. J. tokubuchis 

19A. Heads solitary; perianth-segments castaneous; flowers conspicuously pedicellate. ...............+0+ 18. J. mertensianus 
19B. Heads many; perianth-segments greenish. 

20A. Stamens 6; capsules abruptly contracted to a mucronate apex. ........ see ee eee eee cece eee tees 24. J. Rrameri 
20B. Stamens 3; capsules gradually acuminate. 

21A. Inner perianth-segments longer than the outer; heads few-flowered. ................--eeeeeees 23. J. papillosus 
21B. Inner perianth-segments nearly as long as the outer; heads many-flowered. ..............---- 22. J. wallichianus 

18B. Stems compressed, usually winged. 

22A. Heads black-brown; rhizomes creeping, with more or less elongate internodes. ..............+++02 19. J. enstfolius 
22B. Heads greenish brown or brownish, 2- to several-flowered; internodes of rhizomes very short. 

23A. Heads usually 2-flowered; auricles rather large, oblong; stamens 3. ..........-00-eeeeeeeees 20. ]. yakeishidakensis 
23B. Heads few- to many-flowered; auricles small; stamens 3 or 6. 

24A. Stamens 6; heads usually many-flowered; stems broadly winged. .............00ccsceeevecceeeees 21. J. alatus 
24B. Stamens 3; stems narrowly or scarcely winged. 

25A. Inner perianth-segments longer than the outer; capsules lanceolate or narrowly lanceolate, distinctly exceeding the 
perianth meme peters ck rreinicte si eioltisiatestsishaistsreletsderatec eee atarsrsters sitio tiene 25. J. diastrophanthus 

25B. Inner perianth-segments nearly as long as the outer; capsules ovoid- or pyramidal-lanceolate, as long as the perianth 
Gr Mek; See occ aboddoscodeccdonanoes 

1. Juncus bufonius L. Hrme-KécarzexisHd. Annual; 
stems tufted, 10-30 cm. long, terete, slender; leaves more or 
less compressed, channeled; flowers solitary, 5-6 mm. long, 

forming a terminal large concave cyme, the bract leafy, much 
shorter than the inflorescence; perianth-segments whitish 
green, narrowly lanceolate, acuminate, the outer caudate; 
stamens 6, about half as long as the perianth-segments, the 
anthers 1/3-1/2 as long as the filaments; capsule oblong, 
tawny, shorter than the perianth; seeds obovate-elliptic. 
June-Oct. Wet sandy places; Hokkaido, Honshu, Shikoku, 
Kyushu.— Cosmopolitan. 

2. Juncus gracillimus (Buchen.) V. Krecz. & Gontsch. 
]. compressus var. gracillimus Buchen——Doro-t, Mizv-t. 
Rhizomes firm, creeping, the internodes short; stems 40-70 
cm. long, terete, rather firm, about 2 mm. across at base; 

leaves linear, grasslike, rather flat, whitish green, shorter than 
the stem, the auricles small; flowers solitary, in a terminal 
compound cyme; bracts leafy, longer or shorter than the in- 
florescence; perianth-segments ovate-oblong, 2.2 mm. long, ob- 
tuse, dark brown-purple on back, red-brown on both sides; 
stamens 6, 2/3 as long as the perianth-segments, the anthers 
nearly as long as the filaments; capsule ellipsoidal, brownish, 
lustrous; seeds ellipsoidal——Wet or swampy places; Hok- 
kaido, Honshu, Shikoku, Kyushu—n. China, Korea, Ussuri, 
Amur, and Sakhalin. 

3. Juncus tenuis Willd. ]. dudleyi sensu auct. Japon., 
non Wieg—Kusa-t, SHIRANE-I. Green; rhizomes very 

short; stems tufted, 30-60 cm. long, terete, slender; leaves 
flattened, grasslike, shorter than the stem, slightly involute, the 

aMaPMavey ave ieladetecnevetneleve cieustelsewvelere’s coca aa 26. J. leschenaultit 

auricle elliptic, 2-3 mm. long, grayish white, scarious; inflores- 
cence terminal, cymose, the bracts leafy, longer than the in- 
florescence; flowers solitary; perianth-segments nearly equal in 
length, lanceolate, acute, light green, 3.5-4 mm. long; stamens 
6, half as long as the perianth, the anthers half as long as the 
filaments; capsule light green, ovoid-ellipsoidal, as long as to 
slightly shorter than the perianth; seeds obliquely obovoid. 
——July-Sept. Waste places along roadsides in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; quite common and 
rather variable. Europe, centr. Asia, N. and S. America, 
and Australia. 

4, Juncus beringensis Buchen. J. fauriei Lévy. & Van't., 
pro parte—Mryama-t, TatryaMat. Rhizomes short-creep- 
ing, with very short internodes; culms tufted, naked, terete, 
inconspicuously striate, 15—40 cm, tall; leaves at the basal part 
of the culm scalelike, more or less lustrous; inflorescence 

pseudolateral, 2- to 5-flowered, the lowest bract terete, appear- 
ing like a continuation of the culm, 2-4 cm. long, as long as or 
longer than the inflorescence; flowers 5-6 mm. long including 
the capsule, long-pedicelled; perianth-segments lanceolate, 
acute, black-brown, equal in length; stamens 6, slightly shorter 
than the perianth-segments, the anthers linear, 2-3 mm. long, 

the filaments very short; capsule ellipsoidal, dark brown, 
longer than the perianth, obtuse; seeds oblong, 1 mm. long, 
long-tailed at both ends, to 3 mm. long——July-Aug. Wet 
alpine slopes; Hokkaido, Honshu (centr. distr.) ——Kam- 
chatka and Bering Sea coast. 

5. Juncus effusus L. var. decipiens Buchen. ]. decipi- 
ens (Buchen.) Nakai——I, Tosuin-sd. Rhizomes short- 
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creeping with very short internodes; culms terete, inconspicu- 
ously striate, 25-60 cm. long; leaves few, basal, scalelike, 
brownish, lustrous; inflorescence pseudolateral, many-flowered, 
the lowest bract stemlike, appearing like a continuation of the 
culm, 10-20 cm. long; flowers many, solitary, 2-2.5 mm. long 
inclusive of the capsule, light green; perianth-segments equal 
in length, acute; stamens 3, slightly shorter than the perianth, 

the anthers slightly shorter than the filaments; capsules ovoid 
or ellipsoidal, brownish; seeds obliquely obovoid, 0.5 mm. long. 

Aug—Oct. Wet places in lowlands and mountains; Hok- 
kaido, Honshu, Shikoku, Kyushu; very common and rather 
variable-——Ussuri, China, Korea and N. America. The typical 

phase occurs in Eurasia and N. America. 
6. Juncus filiformis L. J. filiformis var. curvatus 

(Buchen.) Kudo; J. curvatus Buchen.; ]. brachyspathus var. 
curvatus (Buchen.) Satake Ezo-Hoso-1, RisHiri-I, Kara- 

FUTO-Hoso-I. Rhizomes short-creeping with abbreviated in- 
ternodes; culms slender, nearly terete, 30-90 cm. long inclusive 
of the culmlike lowest bract of the inflorescence, the basal 
sheaths few, scalelike; inflorescence a pseudolateral, few-flow- 
ered cyme, the lowest bract appearing like a continuation of 
the culm, 10-20 (40) cm. long, sometimes longer than the 
culm; flowers about 3.5 mm. long including the capsule, peri- 
anth-segments narrowly lanceolate, the outer acute, longer 
than the somewhat obtuse inner segments; stamens 6, half as 
long as the inner perianth-segments, anthers half as long as the 
filaments; capsule oblong, obtuse, yellowish, nearly as long as 
the inner perianth-segments; seeds ellipsoidal, 0.7 mm. long. 
—Wet or swampy places in alpine or subalpine regions; 
Hokkaido, Honshu (centr. distr.)——Sakhalin and the 
Kuriles to Siberia, Europe, and N. America. 

7. Juncus yokoscensis (Fr. & Sav.) Satake. J. fauriez 
Lév. & Van’t., pro parte; J. balticus var. japonicus Buchen.; J. 
glaucus var. yokoscensis Fr. & Sav. Inu-1, Hira-1, NEjrt. 

Deep green perennial; rhizomes horizontally creeping, firm, 
the internodes slightly elongate or short; culms erect, distinctly 
compressed, 20-50 cm. tall, more or less twisted; the basal 

sheaths scalelike; inflorescence pseudolateral, the lowest bract 
having the appearance of a continuation of the culm, some- 
times longer than the inflorescence; flowers solitary, numerous, 

dense, 4-5 mm. long including the capsule; perianth-segments 
broadly lanceolate, acute, brownish green dorsally, blackish 
brown on both margins, the inner slightly shorter than the 
outer; stamens 6, half as long as the perianth, the anthers lin- 
ear, 1.5 mm. long, the filaments very short; capsules oblong- 
ovoid, longer than the perianth, abruptly acute, dark brown; 

seeds obovoid, 0.8 mm. long. ‘Wet sandy places, especially 
near seashores; Hokkaido, Honshu (n. and centr. distr.). 

Var. laxus Satake. Tsuxusut-inu-t. Inflorescence loose; 

capsules gradually narrowed above and terminated by a mu- 
cro; perianth-segments all equal in length—K yushu. 

8. Juncus haenkei E. Mey. ]. balticus sensu auct. Japon., 
non Willd.; J. balticus var. haenkei (E. Mey.) Buchen. 
Hamat, O-1Nv-1. Rhizomes firm, creeping horizontally; 
culms 30-50 cm. long, rather thick, terete, the basal sheaths 

few, scalelike; inflorescence pseudolateral, 6- to 10-Alowered, 
the lowest bract culmlike, having the appearance of a continu- 
ation of the culm, 10-20 cm. long; flowers solitary, 6-7 mm. 
long inclusive of the capsule; perianth-segments lanceolate, 
acute, greenish brown dorsally, reddish brown on both mar- 
gins; stamens 6, about half as long as the perianth-segments, 
the anthers as long as or slightly longer than the filaments; 
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capsules obovoid-oblong, somewhat acute at apex, exceeding 
the perianth, dark brown; seeds obovoid-oblong, nearly 1 mm. 
long——Aug.-Oct. Wet sandy places along seacoasts; Hok- 
kaido. Kuriles, Sakhalin, Korea, e. Siberia, Kamchatka, and 

Alaska. 
9. Juncus setchuensis Buchen. var. effusoides Buchen. 

]. pauciflorus sensu auct. Japon., non R. Br. Hoso-1. Ciner- 

eous-green; rhizomes short-creeping, branching; culms erect, 
25-50 cm. long, slender, longitudinally striate, the basal 
sheaths few, scalelike; inflorescence pseudolateral, cymose, 
many-flowered, the lowest bract having the appearance of a 
continuation of the culm, sometimes up to 20 cm. long; flow- 
ers solitary, 3 mm. long inclusive of the capsule, light green; 
perianth-segments acute, equal in length; stamens 3, slightly 
shorter than the perianth; capsule exceeding the perianth, al- 
most spherical, very obtuse; seeds broadly ovoid, about 0.6 
mm. long——Aug.—Oct. Wet places; Honshu, Shikoku, Kyu- 
shu.— China and Korea. 

10. Juncus prominens (Buchen.) Miyabe & Kudo. J. 
falcatus var. prominens Buchen. SEKISHO-1, EZo-NO-MIKURI- 
ZEKIsHO. | Rhizomes long-creeping; stems terete, 15-30 cm. 
long, minutely papillose and scaberulous; leaves grasslike, 
flattened, 2-3 mm. wide, shorter than the culms, the cauline 

1 to 2; inflorescence of 3 or 4, few-flowered heads, the lowest 
bract short; flowers about 4 mm. long inclusive of the capsule, 
pedicellate; perianth-segments nearly equal in length, the outer 

broadly lanceolate, acute, the inner narrowly ovate, obtuse, 

both dark reddish brown, papillose and scaberulous outside; 
stamens 6, half as long as the perianth-segments, the anthers 
slightly longer than the filaments; capsules ellipsoidal, slightly 
longer than the perianth, brown, emarginate; seeds obovoid. 

July-Sept. Peaty soils in lowlands; Hokkaido (Nemuro), 
Honshu (Mutsu) —Kuriles, Kamchatka, and N. America. 

11. Juncus triceps Rostk. J. castaneus sensu auct. 

Japon., non Smith; J. sataker Kitag. KURO-KOGAL-ZEKISHO. 

Stems terete, 25-40 cm. long; basal leaves scalelike, the cauline 

3 or 4, chiefly on the lower part of the stem, rather flat, 
slightly involute, pluritubulose but smooth, 10-12 cm. long, 
about 1 mm. wide, somewhat obtuse; heads 1 or 2, hemi- 

sphaerical, 1-1.5 cm. in diameter, 4- to 6-flowered, the lowest 
bract somewhat leaflike, usually exceeding the inflorescence; 

flowers large, short-pedicelled, dark brown, 7-8(-9) mm. long 
inclusive of the capsule; perianth-segments lanceolate, acute; 
stamens 6, nearly as long as the perianth, the anthers nearly 
half as long as the filaments; capsule narrowly oblong, acute, 
about twice as long as the perianth; seeds ellipsoidal, the body 
about 1 mm. long, but 3-4 mm. long inclusive of the long 
taillike appendage at both ends——Hokkaido (Mount Dai- 
setsu).—Kuriles, Korea, and e. Siberia. 

12. Juncus triglumis L. TaKxane-t, SHIROUMA-ZEKISHO. 
Rhizomes extremely short; stems terete, 6-15 cm. long; leaves 
aggregated at the lower part of the culm, much shorter than 
the culm, somewhat terete, 1-5 cm. long, 1 mm. wide, the 
auricles rather large, ovate, obtuse; head solitary, terminal, 
usually 3-flowered, the bract scalelike, reddish brown, nearly 

as long as the head; flowers 4 mm. long or 6 mm. long inclu- 
sive of the capsule, short-pedicelled; perianth-segments equal 
in length, ovate-lanceolate, obtuse, somewhat membranous, 

reddish brown; stamens 6, usually as long as the perianth, the 
anthers much shorter than the filaments; capsules ovoid, ob- 
tuse; seeds with a white taillike appendage on each end, 2 mm. 
long. Aug.-Sept. Alpine regions; rare; Hokkaido (Mount 
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Daisetsu), Honshu (Mount Shirouma in Shinano)——Korea, 
Kamchatka, Siberia, China, Himalayas, and Europe. 

13. Juncus maximowiczii Buchen. |. cupreus Lév. & 
Van’t.—Ito-1. Soft slender herb with very short rhi- 
zomes; stems tufted, 10-15 cm. long, usually bearing 1 leaf; 
leaves all filiform, more or less compressed, deeply channeled 
above, 0.5-1 mm. thick, the radical leaves slightly shorter to 
longer than the stem; heads solitary, terminal, 1- to 4-flowered, 

the lowest bract short, leaflike; flowers 5-7 mm. long including 
the capsule, pedicellate; perianth-segments equal in length, 
hyaline, light green, linear to broadly linear, rather obtuse; 
stamens 6, longer than the perianth-segments and nearly as 
long as the mature fruit, the anthers much shorter than the 
filaments, exserted from the perianth; capsules narrowly ob- 
ovoid-ellipsoidal, longer than the perianth, yellowish or light 
brown, somewhat membranous; seeds with a white tail on 

each end, 2 mm. long——Aug.—Sept. Wet rocks in forest 
zone; Honshu (centr. distr.) ——Korea. 

14, Juncus potaninii Buchen. /]. luzuliformis var. po- 
taninii (Buchen.) Buchen——Ezo-1To-1.__ Related to the pre- 
ceding but more delicate; stems 5-12 cm. long; flowers 4-5 
mm. long including the capsule; perianth-segments lanceolate, 
rather acute, the outer slightly longer than the inner; stamens 
as long as or slightly longer than the perianth, the filaments 
slightly shorter than the perianth; capsule slightly longer than 
the perianth, oblong——Hokkaido, Honshu (Mount Yatsu- 
gatake in Shinano) ; rare ——n. Korea and China. 

15. Juncus kamtschatcensis (Buchen.) Kudo. J. fauri- 
ensis var. kamtschatcensis Buchen. MiyAMa-HOSO-KGGAI- 
ZEKISHO. Rhizomes short; stems erect, nearly terete, 10-20 

cm. long; cauline leaves 2 or 3, shorter than the stems, slightly 
compressed, rather clearly septate, the auricles large, elliptical, 
1-2 mm. long; inflorescence terminal, bearing (2-)5 heads 
each 3- to 6-flowered, the bracts short, leaflike, shorter than or 

slightly longer than the inflorescence; flowers reddish brown, 
about 5 mm. long including the capsule; perianth-segments 
narrowly lanceolate, acute, the inner somewhat obtuse, nearly 

as long as the outer; stamens 6, 2/3 as long as the perianth- 
segments, the anthers ovoid, shorter than the white filaments; 

capsules oblong, obtuse, exceeding the perianth-segments, dark 
brown; seeds oblong, with a tail at each end, about 2 mm. 

long——Aug.-Sept. Swampy places in alpine or subalpine 
regions; Hokkaido, Honshu (n. distr.) ——Kuriles and Kam- 
chatka. 

16. Juncus fauriensis Buchen. Hoso-Kdcai-zeKisHo. 
Related to the preceding species, but the stems 20-40 cm. long; 
inflorescence terminal, with rather numerous heads, the bracts 

much shorter than the inflorescence; flowers 3-4 mm. long 
including the capsule; perianth-segments lanceolate, reddish 
brown; stamens 3, slightly shorter than the outer perianth- 

segments, the anthers nearly as long as the filaments. Aug— 
Sept. In moist places in alpine or subalpine regions; Hok- 
kaido, Honshu (n. and centr. distr.). 

17. Juncus tokubuchii Miyabe & Kudo. Horomurx6- 
GAI. Perennial; stem about 40 cm. long; basal leaves scale- 

like, the cauline linear, usually shorter than the stem, terete, 

unitubulose, 10-20 cm. long, perfectly septate, acuminate; in- 
florescence terminal, compound, cymose, with many, loosely 
disposed, 2- to 10-flowered heads; flowers 3 mm. long, or 4.5-5 
mm. long including the capsule; perianth-segments nearly 
equal, the outer ovate-lanceolate, obtuse, the inner lanceolate, 

rather acute; stamens 3, slightly shorter than the perianth- 
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segments; capsule elongate-ovoid, exceeding the perianth, 
castaneous or reddish brown; seeds with a filiform appendage 
on each end——Hokkaido. 

18. Juncus mertensianus Bong. ]. ensifolius sensu auct. 
Japon., non Wikstr——Ezo-No-MIKURI-ZEKISHO, KuMoMA-MI- 
KURI-ZEKISHO. Rhizomes creeping; stem loosely tufted, 10-25 
cm. long, about 1 mm. across, slightly compressed; cauline 
leaves 2 or 3, cylindrical, 7-13 cm. long, 1 mm. thick, more or 
less compressed, the septa perfect but not visible, the auricles 
ovate, obtuse, hyaline, stramineous; heads usually solitary, 

terminal, 1-1.3 cm. in diameter, 10- to 25-flowered, the lowest 
bract short, leaflike; flowers distinctly pedicellate, about 4 mm. 

long, castaneous or blackish brown; perianth-segments lanceo- 
late, acute, the inner slightly shorter than the outer; stamens 

6 (rarely 3), 2/3 as long as the perianth, the anthers shorter 
than the filaments; capsule ellipsoidal or obovoid, obtuse, not 
exceeding the perianth, castaneous, rather thick; seeds obovoid, 

0.5-0.6 mm. long——Alpine regions; Hokkaido (Mount 
Daisetsu) . N. America and Aleutian Isls. 

19. Juncus ensifolius Wikstr. J. xiphioides sensu auct. 
Japon., non E. Mey.; J. oligocephalus Satake & Ohwi—— 
MIKURI-ZEKISHO, KURO-MIKURI-ZEKISHO. Rhizomes short, 
creeping; stems loosely tufted, erect, 30-50 cm. tall, com- 
pressed, narrowly 2-winged; leaves cauline, few, linear-ensi- 

form, compressed, slightly shorter or longer than the stem, 
pluritubulose, acuminate, the septa clear; inflorescence termi- 

nal, of 2-5 globose heads, each 8-10 mm. in diameter, densely 

many flowered, the lowest bract leaflike, shorter than the in- 

florescence; flowers pedicellate, about 3 mm. long in fruit, 
mostly black-brown; perianth-segments lanceolate, acute, the 
inner slightly shorter than the outer; stamens 3, 2/3 as long 

as the inner perianth-segments, the anthers half as long as the 
filaments; capsule oblong, as long as the perianth-segments, 
rather thin; seeds obovoid, about 0.6 mm. long-——Aug.—Sept. 
Moors; Hokkaido, Honshu (n. and centr. distr.) ——Kuriles 
and N. America. 

20. Juncus yakeishidakensis Satake. Mr1yvama-zEHIsHO. 
Rhizomes indistinct, the internodes very short; stems tufted, 
10-20 cm. long, compressed, broadly 2-winged, 1-1.5 mm. 
wide including the wings, 3-leaved; leaves all cauline, linear 
or linear-ensiform, 4-10 cm. long, 1-2 mm. wide, acute, pluri- 
tubulose, the septa not prominent, the auricles large, white, 
ovate; inflorescence of 4-6 heads, terminal, the lowest bract 

leaflike, shorter than the inflorescence, the heads 4- to 8-flow- 
ered; flowers pedicellate, about 4 mm. long when mature; 
perianth-segments linear-lanceolate or lanceolate, greenish, 
nearly equal in length, acute and tipped with an awn; 
stamens 3, 2/3 as long as the outer perianth-segments, the 
anthers half as long as the filaments; capsules ovoid-conical, 

brownish, slightly longer than the perianth, thin; seeds ob- 
ovoid, 0.6 mm. long. Honshu(n. distr.) ; rare. 

21. Juncus alatus Fr. & Sav. Hanasi-zexisHd. _Rhi- 
zomes very short; stems tufted, 25-40 cm. long, strongly com- 
pressed, broadly 2-winged; leaves cauline, few, linear-ensiform, 
compressed, shorter than the inflorescence, 4-6 mm. long, 
gradually attenuate to an acute tip, pluritubulose, the septa 
distinct; inflorescence of rather numerous 4- to 7-flowered 

heads, terminal, the lowest bract leaflike, much shorter than 

the inflorescence; flowers 4-5 mm. long when mature, peri- 

anth-segments equal in length or the inner slightly longer than 
the outer, lanceolate, cuspidate, greenish; stamens 6, 2/3 as 
long as the perianth, the anthers much shorter than the fila- 
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ments, oblong; capsules elongate, conical-ovoid, exceeding the 
perianth, reddish brown, lustrous, rather thick; seeds obovoid, 

0.5 mm. long——June-Sept. Wet places; Honshu, Shikoku, 
Kyushu.— China. 

22. Juncus wallichianus Laharpe. J. prismatocarpus 
var. leschenauliu subvar. unitubulosus Buchen.; J. leschenaultii 
var. radicans Fr. & Say ——Hart-xk6cal-zekKisHo. Rhizomes 
very short; stems terete or slightly compressed, not winged, 
10-50 cm. long, 2- or 3-leaved; leaves all cauline, shorter than 
the stem, linear-subulate, unitubulose, perfectly septate; in- 
florescence terminal, cymose, the heads usually many, the 

lowest bract leaflike, short; flowers 4-5 mm. long including 
the capsule; perianth-segments lanceolate to narrowly lanceo- 
late, cuspidate; stamens 3, about half as long as the outer 
perianth-segments, the anthers much shorter than the fila- 
ments; capsules narrowly oblong, 3-angled, gradually acumi- 
hate at apex, exceeding the perianth, thin; seeds obovoid, 0.6 
mm, long—Aug.—Sept. Swampy places; Hokkaido, Hon- 
shu, Shikoku, Kyushu; common.—Sakhalin, Ussuri, Ryu- 
kyus, Formosa, China to India. 

23. Juncus papillosus Fr. & Sav. J. nipponensis Bu- 
chen.; J. umbeliifer Lév. & Van’t—Ao-K6ca1-zEKisHo. Rhi- 
zomes elongate; stems terete, 20-30 cm. long, 2- or 3-leaved; 
leaves all cauline, slightly compressed, unitubulose, shorter 

than the stem, 1-2 mm. wide, perfectly septate; inflorescence 

rather large, terminal, with many loosely disposed small 2- or 
3-flowered heads; flowers 4-5 mm. long including the capsule, 
the perianth-segments narrowly lanceolate, cuspidate, greenish, 
the inner longer than the outer; stamens 3, 2/3 as long as the 
outer perianth-segments, the anthers much shorter than the 
filaments; capsules lanceolate, mucronate, much longer than 

the perianth, brown, thin; seeds obovoid, about 0.6 mm. long. 
——Aug.-Sept. Swampy places; Hokkaido, Honshu, Shi- 
koku, Kyushu=—China, Korea, Manchuria to e. Siberia. 

24, Juncus krameri Fr. & Sav. TacHI-KGGAI-ZEKISHO. 
Rhizomes creeping; stem terete, slightly thickened, 30-60 cm. 
long, 2- or 3-leaved; leaves all cauline, shorter than the in- 

florescence, terete, unitubulose, perfectly septate; inflorescence 
a relatively dense terminal cyme of rather numerous, 3- to 
10-flowered, small heads, the lowest bract leaflike, exceeding 

Fam. 51 STEMONACEAE Byaxusu Ka 

JUNCACEAE; STEMONACEAE 

the inflorescence; flowers sessile, 3-4 mm. long when mature; 
perianth-segments broadly lanceolate, acute, greenish, the inner 
slightly longer than the outer; stamens 6, shorter than the 
perianth-segments, the anthers ovoid, much shorter than the 
filaments; capsules ellipsoidal, 3-angled, rather obtuse, slightly 
longer than the perianth, rather thick; seeds obovoid, 0.5 mm. 
long—Aug.—-Oct. Wet or marshy places; Hokkaido, Hon- 
shu, Kyushu.—Kuriles, Korea, Ryukyus, and n. China. 

25. Juncus diastrophanthus Buchen. Htroa-no-K6- 
GAI-ZEKISHO, Rhizomes very short; stems compressed, 2- 
winged, 20-40 cm. long, 2-3 mm. wide, usually 3-leaved; 
leaves all cauline, 10-20 cm. long, 3-5 mm. wide, linear-ensi- 
form, strongly compressed, pluritubulose, the septa inconspicu- 
ous; inflorescence a compound cyme of rather numerous 
globose heads, the lowest bract leaflike, short; flowers 5-6 mm. 
long including the capsule; perianth-segments linear, greenish, 
cuspidate, equal or the inner slightly longer than the outer; 
stamens 3, half as long as the perianth, the anthers oblong, 
shorter than the filaments; capsules linear-lanceolate to 3- 
angled-cylindric, cuspidate, much exceeding the perianth, thin; 
seeds obovoid, 0.6 mm. long-———Aug.-Sept. Wet places; 
Hokkaido, Honshu, Shikoku, Kyushu; common.—Korea 

and China. 
26. Juncus leschenaultii J. Gay. J. prismatocarpus var. 

leschenaultn subvar. pluritubulosus Buchen——Kocar-zexK1- 
sHO, Hira-KOGAL-ZEKIsHO. | Stems more or less tufted, 20-40 
cm. tall, compressed, narrowly 2-winged, about 2 mm. wide, 

few-leaved; leaves all cauline, 10-20 cm. long, 2-3 mm. wide, 
strongly compressed, pluritubulose, ensiform; inflorescence a 
compound cyme of usually numerous heads, large or rather 
small, the lowest bract leaflike, shorter than the inflorescence; 
flowers 4-5 mm. long including the capsule; perianth-segments 
narrowly lanceolate, cuspidate; stamens 3, 1/3-1/2 as long as 
the perianth-segments, the anthers shorter than the filaments; 
capsule 3-angled, lanceolate to elongate-ovoid, acute, brownish, 
slightly exceeding the perianth, rather membranous; seeds 
obovoid, about 0.6 mm. long——Aug.—Noy. Wet places; 
Hokkaido, Honshu, Shikoku, Kyushu; very common.—— 
Kamchatka, Korea, Formosa, China, and India; highly vari- 

able. 

Stemona Family 

Perennial herbs with rhizomes or bulbs; stems erect, ascending or scandent; leaves alternate or opposite, longitudinally 
nerved, with connecting transverse veinlets; flowers on axillary peduncles, 1 to several, actinomorphic, bisexual; perianth-seg- 

ments 4, superior or semisuperior, in 2 ranks; stamens 4, inserted at the base of the perianth-segments or of the ovary, the 
anthers dorsally attached; ovary 1-locular, the stigmas 1 or 3, the ovules more than 2, erect or pendant, anatropous; capsules 
dehiscent, 2-valved; seeds oblong, with an elongate embryo, the endosperm hardened. Three genera, with about 30 species, 

chiefly in the Tropics and warmer regions of e. and s. Asia, Australia, and N. America. 

1A. Stems twining, leafy, elongate; connective of anthers attenuated at tip into a linear appendage. ...............--+--00+: 1. Stemona 
1B. Stems erect, simple, few-leaved at top; anthers inappendiculate. ...........2000eeeeeeee sees ence cece nett e eee eees 2. Croomia 

1. STEMONA Lour. Byaxusu Zoxu 

Roots tuberous; rhizomes short; stems elongate, twining; leaves alternate or more often verticillate in 4’s or 3’s, lanceolate to 
cordate, 3- to many-nerved, petiolate, with very many and prominent transverse close veinlets; peduncles axillary, solitary or 
racemosely few-flowered; flowers bisexual; perianth segments 4, free, in 2 series, many-nerved, acuminate; filaments short, more 
or less connate at base into a ring, anthers linear, erect, the connective attenuated at tip of the anther-locule into a linear ap- 
pendage; ovary superior, l-locular; stigma sessile; capsules ovoid or oblong, dehiscent, 2-valved; seeds oblong, striate, with a 

fascicle of fleshy filaments on the funicle——Few species, India to Australia and China. 



STEMONACEAE; LILIACEAE 

1. Stemona japonica Mig. ByaKusu. Perennial herb 
with short rhizomes and several thickened roots; stems elong- 
ate, scandent in upper portion; leaves verticillate in 4’s or 3’s, 
spreading, petiolate, ovate, long-acuminate, rounded to broadly 
cuneate at base, slightly undulate on margin, 5-nerved and 

2. CROOMIA Torr. & Gray 
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with closely parallel, transverse veinlets between the nerves; 
peduncles axillary, 1- to 2-flowered, often partly fused to the 
petiole; flowers erect, half-open, perianth-segments 4, about 
12 mm, long, pale green, lanceolate. une. Introduced and 
planted for medicinal purposes ——China. 

Nasewari Zoku 

Rhizomes horizontally creeping; stems erect, declined above, simple, unbranched, surrounded at base by 1 or 2 scales; leaves 

several, alternate, petioled, oblong-cordate, several-ribbed, with transverse parallel veinlets between the ribs; peduncles axillary, 

shorter than the leaves, 1- to several-flowered; flowers rather small, the bract small; perianth-segments 4, 2-ranked, free, spread- 

ing; stamens with the filament slightly thickened; ovary broad at base, sessile, the ovules several, pendant from the top of the 

locule; capsules beaked, 2-valved; seeds with a tuft of fleshy setose appendages on the funicle——Three species, the following 

in Japan and one in e. N. America. 

1A. One of the outer perianth-segments larger and broader than the others. ......-.-- 1+ ese eee eee eee ee eee e eee eeees 1. C. heterosepala 
1B. Perianth-segments nearly equal in size, more or less recurved on Margin. .....-- +++ ee eee ence eee cette eee e eee 2. C. japonica 

1. Croomia heterosepala (Bak.) Okuyama. C. japonica 
var. heterosepala Bak.; C. japonica sensu auct. Japon., non Miq. 
——NaseEwakl. Smooth glabrous perennial; stems 30-60 
cm. long, with several leaves on the upper half; leaves flat, ob- 
long-ovate or ovate, 6-15 cm. long, 3-8 cm. wide, abruptly 
acute to abruptly short-acuminate, rounded-truncate to shal- 
lowly cordate at base, 5- to 9-ribbed, the 3 median ribs extend- 
ing to the apex, the peduncles decumbent, 2.5-5 cm. long, with 
a small bract below the middle, the pedicels 5-8 mm. long, 
slightly thickened upward; flowers yellowish green, pendulous, 
one of the 4 perianth-segments Jarger than the others, 8-10 

and spreading, obtuse, sparsely and minutely papillose inside; 
filaments nearly smooth——Apr.—June. Mountain forests; 
Honshu (s. Kanto Distr. and westw.), Shikoku, Kyushu. 

2. Croomia japonica Mig. C. kiushiana Makino—— 
HIME-NABEWARI. Resembling the preceding but larger; 
flowers 1 to 4 on one peduncle, smaller, the perianth-segments 
oblong, narrowly ovate or elliptic, all equal in shape and size, 
recurved on margin, minutely papillose inside; filaments 
papillose; seeds broadly obovoid, 4 mm. long, with promi- 
nent longitudinal grooves ——Apr.June. Honshu (Chigoku 
Distr.), Kyushu. 

mm. long, the smaller broadly ovate, 5-7 mm. long, both flat 

Fam. 52. LILIACEAE Yuri Ka 

Usually perennial herbs, mostly from bulbs and rhizomes, rarely shrubs or scandent tendril-bearing subshrubs; leaves alter- 
nate, rarely opposite or verticillate, usually entire; inflorescence 1- to many-flowered, racemose, umbellate, spicate, paniculate, 
or fasciculate; flowers bisexual, rarely unisexual, actinomorphic or zygomorphic, the perianth-segments (tepals) 6, rarely 4 or 
many, usually inferior, in 2 whorls, free or connate; stamens usually 6, the anthers usually longitudinally dehiscent; ovary 
usually superior, 3-locular, sometimes 1-locular with 3 parietal placentae, the ovules 1 to many in each locule; endosperm copious. 

— About 230 genera, with about 3,000 species, cosmopolitan. 

Lily Family 

1A. Herbs (in ours) without tendrils; inflorescence various, but not an axillary umbel. 
2A. Ovary superior or nearly so; tepals free or connate. 

3A. Carpel valves accrescent and persistent after anthesis and enclosing the seeds. 

4A, Fruita capsule. 
5A. Plants with rhizomes. 

6A. Capsules septicidal (loculicidal in Narthecium and Metanarthecium) ; anthers extrorse or introrse. 
7A. Tepals persistent or tardily deciduous; stigmas 3-lobed or entire. 

8A. Anthers linear to ovate, not peltate, the locules distinct; stems scaly. 
OACw Plantstsapropnync witht chlorophuyllemersc elerettatcteleretettte eleisierere it tatetersbaletsyerdya) a) ctatate at clei tefaletatalstavay= 1. Protolirion 

9B. Plants with chlorophyll. 
10A. Stigmas 3 or style 3-lobed. 

11A. Leaves spirally arranged, dorsiventrally flattened. 
12A. Leaves oblong, with a petiolelike base; flowers zygomorphic, sessile; perianth partially suppressed. 

2. Chionographis 
12B. Leaves linear, slightly keeled on back; flowers actinomorphic, pedicelled. ...............- 3. Japonolirion 

11B. Leaves 2-ranked, laterally flattened, linear, sessile; flowers actinomorphic. ............-..++05. 4. Tofieldia 
10B. Stigma 1, small, on a slender style. 

13A. Leaves 2-ranked, rigid, laterally flattened, linear, sessile; flowers yellow; filaments villous. .... 5. Narthecium 

13B. Leaves spirally arranged, thin, dorsiventrally flattened, broadly linear to oblong. 
14A. Ovary ovoid to globose; capsules loculicidal. ..........:sccceeeeeeeeessceceesnnes 6. Metanarthecium 
14B. Ovary 3-lobed; capsules with inflated valves, septicidal on inner (upper) side, ...........- 7. Heloniopsts 

8B. Anthers somewhat extrorse, globose-reniform, finally peltate, with confluent locules; stems usually leafy. 
15A. Leaves cauline; inflorescence pubescent; plant usually stout and robust; tepals not gland-bearing at base. 

8. Veratrum 

15B. Leaves mostly radical; inflorescence glabrous; plant usually slender; tepals with 1-2 glands near base. 
9. Zigadenus 
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7B. Tepals deciduous; stigmas 3, deeply 2-cleft; flowers large. .........00 000 cece eee eee e reece eve e scene 10. Tricyrtis 
6B. Capsules loculicidal; anthers introrse. 

16A. Tepals connate, corollas infundibuliform; leaves dorsiventrally flattened, basal; seeds glabrous. 

17A. Leaves flat, petiolate, broad; flowers white to purplish. ..........-000eceeees sees sees ects est sseees 11. Hosta 

17B. Leaves strap-shaped, usually sulcate; flowers yellowish. .........2...ceeeeceecceeeeeeeeeeees 12. Hemerocallis 

16B. ‘Tepals free; leaves laterally flattened, evergreen; seeds 6, with long hairs at base. .............----- 13. Alectorurus 

5B. Plants with bulbs. 
18A. Tepals persistent or tardily deciduous; stems naked, the leaves basal. 

DIAS) inflorescenceyajmany-Howeredwracemen asses eee tec eice nc ec Eee ee Rene enne 14. Scilla 
19B. Inflorescence umbellate-cymose with 1 or 2 large bracts at base. 

20A. Inflorescence umbellate-cymose with 2 slender green bracts at base; flowers few. 
QWACeElowexrshyellowishsatepalsiwathoutielands-ie eee Eee einen eerie rere treet Ererernte 15. Gagea 

21B. Flowers white; tepals usually with a gland or depression near base. ........---+-+++eeeeeeeeeeeee 16. Lloydea 

20B. Inflorescence umbellate, enveloped while young by a membranous bract. 
DDN Me pals trees wary peace teresa spent sy secoe caver laa: « Slate ded eheh MeRateM TS overen ict ose H1e eitue lave VaR aueTEL: ole roheae Ceo ree: 17. Allium 

22Bylepalsiconnatestowarduthesbase: ej. cistel-j-ielciciieiase eerie cic cic cies eielects 18. Nothoscordum 

18B. Tepals deciduous; stems usually leafy. 
23 /Av Antherstiversatile swackpveraereicee aie sins ss. afin Susieen cies syaesiebaieteeie uses eu syeveyave ss, syaye varersae areas sheperecoveceus] ecceeee Luar ater 19. Lilium 
23B. Anthers basifixed. 

ids ANGIE WETRONT, Kicoraby ienravael Ele, Goaacocescs000000000005n0000000000909000000900cC 20. Erythronium 
24B. Tepals broader, not strongly recurved. 

25A. Tepals often maculate near base but not pitted; flowers campanulate to infundibuliform. ............ 21. Tulipa 
25B. Tepals with a depression or nectariferous pit near base; flowers campanulate. ...............- 22. Fritillaria 

4B. Fruit a berry; plants with rhizomes. 
26A. Tepals all alike; leaves cauline and alternate or radical. 

27A. Rhizomes sympodially elongate, the aerial stems arising apically. 
28A. Leaves scalelike, bearing in the axils leaflike or needlelike cladodes. ...............000eecccceeeees 23. Asparagus 
28B. Leaves larger, leaflike. 

29A. Filaments partly thickened; leaves linear, evergreen. ..... 0.060. - cece cece eee eee cette cece eee 24. Dianella 

29B. Filaments linear; leaves broader, not evergreen. 

30A. Tepals connate, tubular; stamens adnate below on the tube. ............2.-0-e-eeeeeeeeees 25. Polygonatum 

30B. ‘Tepals free or nearly so; stamens free or nearly so. 

SIAL GPlowersisupraqailll ary ayaa asievs vx eieie.w cits ey ov elewaney arein eycrenetesv evs eIeoNIe eh epeIaTey rarer aiete o PoMOSTE vey 26. Streptopus 
31B. Flowers or inflorescence terminal. 

BOA (Mveavespradical sie wi= oi aisn-s As, he alee he idcoie (ia ela fete ee apsa ten Ue eS RSTn cos 5 Re RTE Mute cece ayer oor ane 27. Clintonia 
32B. Leaves cauline. 

33A. Stems simple, unbranched; inflorescence a raceme or panicle. 

SHAS Mepalsi6sileavesifew, toseveral., \.\. ssi ircrsetastere te iele se aleae Gel ste sit ce eyetee ec ee eee 28. Smuilacina 
SAB Aaiepal setcdleavest 2 lett cslanataigie saya sienshetave treads lebeteteren ioc ages teletmrake ve er aiete eee eso Seeds 29. Matanthemum 

33B. Stems often forked; flowers 1 to several, umbellate; perianth deciduous. .................. 30. Disporum 

27B. Rhizomes monopodially elongate, aerial stems or branches arising from the axils. 
35A. Styles columnar, the stigma simple. 

36A. Flowers in spikes, erect; corolla with a short tube, the lobes much longer than the tube. ............ 31. Reineckea 

36B. Flowers in recemes, nodding; corolla globose-campanulate, with short recurved lobes. ............ 32. Convallaria 

35B. Styles at the apex, dilated into broad stigma-lobes. 
SHAG ‘Scapes'shortyilicHoweneds, pays ay sisicsavepeusis ysis 5 eisbekoederore heb oreste ptoelerebal eter ice aero See Cr erereiecine 33. Aspidistra 
37B. Scapes bearing a terminal dense many-flowered spike. .........--0000eceseeecceseecesseeeesceaee 34. Rohdea 

26B. Inner tepals usually smaller than the outer; leaves ternate or verticillate at the top of stem. 

38A. Leaves 4 to many; flowers 4-merous to polymerous. .......0000 cece eee eee c eee eee cence eet e ents eseeeee 35. Paris 

38B; “Leaves'3;) flowers 3 =IMerousi cjajsrs,o:o1s) +0: eleieescs, <ysyelens aechele avehayseehaye het neler Lae ete ree eee ietel cuore ote 36. Trillium 

3B. Carpel-valves soon dehiscent and deciduous after anthesis and exposing large fleshy globose seeds; tepals free or nearly so. 
39A. Flowers erect; ovary superior; filaments distinct; anthers oblong, obtuse at both ends; seeds commonly purple-black. 

37. Liriope 
39B. Flowers nodding; ovary partly superior; filaments very short; anthers acute, sagittate at base; seeds blue-black or blue. 

38. Ophiopogon 

2B. Ovary partly inferior, adnate to the tepals; tepals connate and tubular in lower portion; fruit a capsule. .............. 39. Aletris 
1B. Subshrubs or herbs often with tendrils; leaves flat, the 3—7 parallel nerves joined with fine transverse veinlets; flowers in axillary um- 

bels, small, unisexual; ovules orthotropus, pendulous, 1—2 in each locule. 

40A. ‘Tepals free; stamens free. ..............---- FORO ee EA Ao bo acc A OOOO MAAR AC ONE mle ouMcto oe pote 40. Smilax 
40BSebepalsiconnatestubular;)stamensi>connatessae rine nists eer eee eee Gnnicce rie ereriine centr 41. Heterosmilax 

1. PROTOLIRION Ridl. SakurAl-so Zoku 

Small pale yellow saprophytic herbs from slender rhizomes; stems slender, usually simple, the leaves small, scalelike; flowers in 
a terminal corymbose raceme, small, bisexual; tepals 6, connate at base, the outer smaller than the inner, the inner ovate, 
ascending-spreading, with a small gland at base; stamens 6, the filaments subulate, the anthers ovate; capsule of 3 obliquely 
spreading ovoid carpels, connate toward the base, dehiscent on upper margin, the ovules numerous; styles short, the stigma 
capitellate; seeds small, brown——Three species, in Malaya, s. China, and Japan. 



LILIACEAE 

1. Protolirion sakuraii (Makino) Dandy. Miyoshia 
sakuraii Makino; P. miyoshia-sakurati (Makino) Makino— 
Saxurar-so. | Low glabrous saprophytic herb, pale brown 
when dried; stems 7-12 cm. long, rather firm, erect; scalelike 
leaves rather numerous, membranous, contiguous on lower 
part and loose on upper part of the stems, broadly ovate to 
narrowly deltoid, 1-nerved, subobtuse, 2-5 mm. long; racemes 
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1.5-3 cm. long, several- to more than 10-flowered, loose, the 
pedicels ascending, 2-3 mm. long, the bracts lanceolate, shorter 
to slightly longer than the pedicel; flowers 3.5—-4 mm. wide, the 
tube infundibuliform, slightly shorter than the inner tepals, 
the outer tepals deltoid-ovate, about half as long as the inner 
ones, the inner about 1.5 mm. long, subobtuse.—July. 
Woods; Honshu (Mino Prov.) ; very rare——Formosa. 

2. CHIONOGRAPHIS Maxim. Surrarro-so ZOKU 

Glabrous perennial herbs from short stout rhizomes; leaves radical, oblong, entire or the margin minutely undulate; scapes 
erect, simple, with a few ascending small linear leaves; flowers in a dense to loose terminal spike, bisexual, zygomorphic, sessile, 

small, the tepals 6, the upper 3 or 4 linear to filiform, the lower 2 or 3 very short or suppressed; stamens 6, the filaments short, 
inserted at the base of the tepals, the anthers small, subglobose; ovary globose, the ovules 2 in each carpel; styles 3, stigmatic 

on inner side; seeds fusiform. Several species, in Japan, s. Korea, and s. China. 

1A. Upper tepals linear, slightly broadened above, 0.5-0.7 mm. wide, white; lower tepals small, nearly as long as the stamens; anther 
locules 2, distinct; spike usually densely Howered. .... 2-222. 22 0- sec c cece ere cece reer es cteeeteesceeveces 1. C. japonica 

1B. Upper tepals filiform, not broadened above, 0.2—0.4 mm. wide, usually greenish white, sometimes with a purple hue; lower tepals 
completely suppressed; anther locules 2, confluent; spikes usually loosely flowered. ...........-.-.-eeeseueeee 2. C. koidzumiana 

1. Chionographis japonica Maxim. Melanthium lu- 
teum Thunb., excl. syn.; Chionographis lutea (Thunb.) Baill. 
——Snurraito-s6. Radical leaves several, narrowly obovate- 
oblong or oblong, long- or short-petioled, 3-8 cm. long, 1.5-3 
cm. wide, obtuse to subacute, the margins slightly undulate; 
scapes 15-45 cm. long, the cauline leaves linear-lanceolate to 
linear, green, sessile, ascending to subappressed; inflorescence 
elongating after anthesis, 4-20 cm. long, rather densely many- 
flowered, the flowers white, the upper 3-4 tepals 7-12 mm. 
long, obtuse, spreading; capsules oblong, erect, 3-3.5 mm. long, 
the seeds lanceolate, 2 in each carpel, with a short tail at one 
end, about 3 mm. long——May-June. Honshu (Kanto 
Distr., Echigo Prov. and westw.), Shikoku, Kyushu.—s. 
Korea. 

Var. hisauchiana Okuyama. AZUMA-SHIRAITO-SO. A 
smaller phase with shorter tepals about 3-5 mm. long—— 

Honshu (Kanto Distr.). 

38. JAPONOLIRION Nakai 

2. Chionographis koidzumiana Ohwi. C. sparsa F. 
Maekawa; C. koidzumiana var. mikawana Ohwi & Okuyama 
—Cuaso-suiraito-so. Glabrous green perennial herb from 
short sparingly fibrillose rhizomes; radical leaves long-petioled, 
ovate-oblong to ovate, sometimes broadly ovate, subacute to 
rather obtuse, broadly cuneate to rounded at base, 15-60 mm. 
long, 10-25 mm, wide, the margin undulate; scapes 10-30 cm. 
long, slender, simple, erect, the cauline leaves 1-3 cm. long, 
green, lanceolate, subobtuse, sessile, ascending to appressed; 
inflorescence elongating after anthesis, very slender, the flowers 
relatively numerous, the upper tepals filiform, scarcely dilated 
above, about 10 mm. long, pale greenish, the lower ones sup- 
pressed; stamens 6, the 3 outer slightly longer than the inner. 
—Moist places along streams in mountains; Honshu (Mi- 
kawa and Kii Prov.), Shikoku, Kyushu (Yakushima); rare. 

Ozz-so Zoku 

Rhizomes short-creeping, scaly; leaves radical, tufted, linear, scabrous on margin; scapes arising from the axils of radical 
leaves, erect, terete, loosely scaled, simple, the racemes solitary; flowers small, regular, greenish, short-pedicelled; bracteoles 
absent, the tepals 6, membranous, broadly lanceolate, obtuse, 1-nerved without a gland or depressed pit; stamens 6, the filaments 
subulate, the anthers ovate, 2-locular, basifixed, introrse, the locules parallel, distinct; ovary superior, the carpels 3, connate ex- 
cept at the apex; styles 3, short, recurved, stigmatic on the inner surface; capsules septicidally dehiscent ——Monotypic. 

1. Japonolirion osense Nakai. J. saitot Makino & 
Tatew.; J. osense var. saitoi (Makino & Tatew.) Ohwi—— 
Oze-sd. Fic. 2 Glabrous green perennial; rhizomes about 2 
mm. in diameter, with obtuse membranous, many-nerved scales 
4-6 mm. long; radical leaves sometimes longer than the scape, 
glabrous, linear, 5-15 cm. long, 2-4 mm. wide, acuminate to 
gradually so, somewhat narrowed at base, the margin scabrous, 
with few parallel nerves; scapes 10-30 cm. long, the scales 

4, TOFIELDIA Huds. 

membranous, lanceolate, I-nerved, subobtuse; inflorescence 

dense, racemose, simple, erect, several- to relatively many- 
flowered, the bracts similar to the scales, the pedicels 2-4 mm. 
long, ascending; tepals 2-2.5 mm. long, ascending to spread- 
ing, persistent; capsules oblong-ovate, about 3 mm. long—— 
July-Aug. Alpine meadows; Hokkaido, Honshu (Mount 
Shibutsu and Mount Tanigawa in Kotsuke) ; rare. 

CHISHIMA-ZEKISHO ZOKU 

Green glabrous perennials from short creeping rhizomes; leaves mostly radical, 2-ranked, laterally flattened, linear; scapes 
slender, few-leaved or naked; racemes sometimes spikelike, the flowers small, on short pedicels, in axils of bracts, solitary or in 
3’s, bracteolate; tepals 6, persistent, linear-oblong to oblanceolate, white, greenish, or brownish red; stamens 6, the filaments 
linear-subulate, the anthers ovate, introrse, 2-locular; ovary superior, sessile, ovoid, 3-lobed at apex, the ovules numerous; styles 

short, the stigma introrse; capsules septicidal, 3-locular, the seeds small, narrowly oblong, caudate at one end or without ap- 
pendage-——About 20 species, in the temperate and northern regions of the N. Hemisphere. 



> 

Md Mhtkieee 

Fic. 2.—Japonolirion osense Nakai. 1, Habit; 2, fruiting scape; 3, part of leaf; 4, lower; 5, 6, outer and inner tepals; 7, stamens; 

8, pistil; 9, capsule; 10, capsule with seeds; 11, floral diagram. 
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1A. Scapes and racemes glabrous, smooth; pedicels solitary; seeds not appendaged. 
2A. Leaves scabrous on margin. 

3A. Pedicels erect; capsules about twice as long as the tepals; leaves abruptly acute, mucronate, or short-acuminate. .... 1. T. okubot 

3B. Pedicels arcuately spreading; flowers nodding to pendulous; capsules slightly longer to equaling the length of the tepals; leaves 
Btalte teil SACHS AGG Ce NT SAGO CTRIPIC. CTLS AR ESELO HOC OC CA ITD On Fie ROOUABISE aio Ha RIGORO DMDTA DOGranicc 2. T. coccinea 

2B. Leaves smooth on margin; pedicels slender, obliquely spreading, straight. ..........:eceeeee eect eee eeeeeeeeeees 3. T. nuda 
1B. Scapes and pedicels with viscid glandular tubercles above; pedicels ternate; seeds caudate. ........0.eseeeeeeceeeeerees 4. T. japonica 

1. Tofieldia okuboi Makino. Hime-rwa-sHésu. Rhi- 
zomes short-creeping; leaves linear, laterally flattened, broadest 
above the middle, 3-6 cm. long, 2-5 mm. wide, abruptly acute 
and mucronate or short-acuminate, scabrous on margin; scapes 
6-15 cm. long, erect, with 1 or 2 short leaves; racemes loosely 
about 10-flowered, the pedicels 2-6 mm. long, erect, rather 
stout; flowers erect, greenish white, about 3 mm. long, the 
bracteoles 3, minute, nearly free; capsules oblong, about 4 mm. 
long, erect; style very short; stigma small, discoid—July- 
Aug. Alpine meadows and on rocks; Hokkaido, Honshu 
(centr. and n. distr.) ; rare. 

2. Tofieldia coccinea J. Rich. T. nutans Willd-—— 
CHISHIMA-ZEKISHO. | Rhizomes short; leaves rather firm, lat- 
erally flattened, linear, 2.5-5 cm. long, 2-4 mm. wide, scabrous 
on margin, acuminate; scapes 6-12 cm. long, with 1-2 short 
leaves; racemes 1-2 cm. long, oblong to ellipsoidal, densely 
many-flowered; pedicels arcuate, 2-3 mm. long; flowers nod- 
ding to pendulous, about 3 mm. long, white to brownish, the 
subtending bracteole 3-lobed; anthers usually yellowish; cap- 
sules obovoid-globose, slightly longer than the tepals; styles 
about 0.5 mm. long——July-Aug. Alpine slopes and rocky 
places; Hokkaido, Honshu (n. and centr. distr.)——Korea, 
Sakhalin, Ussuri, Amur, Ochotsk Sea region, and N. America. 
Very variable. 

Var. fusca (Miyabe & Kudo) Hara. T. nutans var. fusca 
(Miyabe & Kudo) Ohwi; T. fusca Miyabe & Kudo—Kuro- 
MINO-IWA-ZEKISHO. Tepals and capsules dark brown. 
Occurs with the typical phase. 

Var. kondoi (Miyabe & Kudo) Hara. T. kondoi Miyabe 
& Kudo; T. yezoensis Miyabe & Kudd——Apot-zekisHO. 

Plants slender; leaves 3-10 cm. long, 1-2.5 mm. wide; racemes 

loosely flowered; flowers white; style about 1 mm. long; cap- 

sules broadly obovoid——Occurs with the typical phase-——— 
Hokkaido. 

Var. gracilis (Fr. & Sav.) Ohwi. T. gracilis Fr. & Sav.; T. 
sordida Fr. & Sav.; T. stenantha Fr. & Say ——CHAB0-ZEKISHO. 
Plants slender; leaves gradually long-acuminate, 3-8 cm. long; 
scapes 8-20 cm. long; racemes loosely flowered, to 6 cm. long, 

5. NARTHECIUM Meehlr. 

the pedicels slightly longer; flowers white, the anthers pur- 
plish; capsules broadly obovoid; style about 0.6 mm, long, 
slender —Honshu (n., and centr. distr.). 

Var. kiusiana (Okuyama) Hara. T. nutans var. kiusiana 
(Okuyama) Ohwi; T. kiusiana Okuyama——M1tvyaMa-ZEKIsHO. 
Differs from var. gracilis in the longer scapes, 20-30 cm. long, 
the pedicels 46 mm. long; flowers 4.5-5 mm. long, the 
anthers pale; style erect, about 1 mm. long, slender——Kyu- 
shu (Mount Dogatake in Hyuga Prov.). 

8. Tofieldia nuda Maxim. T. yoshtiana Makino—— 
HANaA-ZEKISHO, Iwa-ZEKISHO. Plants glabrous, sometimes 
with filiform or capillary stolons, the rhizomes short; leaves 
laterally flattened, linear, arcuate, 3- to 7-nerved, 5-12(-20) 
cm. long, long-acuminate, the margin smooth; scapes 12-30 
cm. long, 2- or 3-leaved; racemes 3-6 cm. long, densely to 
loosely many-flowered, the pedicels slender, straight, spreading, 
5-12 mm. long, the bracts lanceolate, acute, or subobtuse, 
1,5-2 mm. long, the bracteoles 3-fid; flowers white, 3.5—4 mm, 
long, the anthers pallid or pale purple; capsules ovoid-ellipsoid, 
slightly longer than the tepals; style slender, 0.6-1.5 mm. 
long—Rocks in mountains; Honshu (Kanto, w. Tokaido, 
Kinki, and Chagoku Distr.), Kyushu-—Korea. 

4, Tofieldia japonica Mig. Triantha japonica (Miq.) 
Makino——Iwa-sH6gu. Rhizomes short-creeping, branch- 
ing, ascending; leaves linear, laterally flattened, 10-40 cm. 
long, 4-8 mm. wide, acuminate, the margin scabrous, broadest 

above the middle; scapes 20-40(-60) cm. long, 1- or 2-leaved, 
with viscid glandular-tubercles on upper portion; racemes 2-7 
cm, long, erect, usually simple, the pedicels straight, obliquely 
spreading, ternate, 6-12 mm. long, the bracts ovate to lanceo- 
late, the bracteoles 3, connate on lower half; flowers white, 
5-7 mm. long, glabrous, the anthers cordate, dark purple; 
capsules broadly ovoid-ellipsoid, longer than the tepals; style 
1.5-2 mm. long, the stigma punctiform; seeds ellipsoidal, with 

a filiform curved appendage-——Aug.—Sept. Bogs and moist 
slopes in mountains; Honshu (n. and centr. distr., westw. to 
Oomi and Bingo Proy.). 

Kinxoxa Zoku 

Perennial herbs from creeping rhizomes; leaves nearly all radical, 2-ranked, laterally flattened, linear, rather firm, scapes 
simple, with few small leaves; racemes solitary, rarely branched below; flowers small, yellow, the bracts narrow, the pedicels 
with a linear bracteole near the middle; tepals 6, in 2 whorls, persistent, equal, linear, few-nerved; stamens 6, slightly shorter 
than the tepals, the filaments white-villous, the anthers linear, basifixed; ovary lanceolate, 3-locular, the ovules many; style 
simple, the stigma punctiform; capsules lanceolate, narrowed above, loculicidal; seeds many, small, caudate at both ends. 

About 4 species in temperate regions of the N. Hemisphere. 

1. Narthecium asiaticum Maxim. Kinx6éxa.  Gla- 
brous; leaves linear, slightly arcuate, 10-25 cm. long, 5-10 mm. 

wide, long-acuminate, smooth, few-nerved; scapes erect, 20-50 

cm. long, with few short green linear-lanceolate leaves; ra- 
cemes 6-12 cm. long, rather many-flowered, glabrous, smooth, 
the bracts linear, usually slightly shorter than the pedicels; 
pedicels ascending, 7-15 mm. long, with a linear bracteole 
near the middle; tepals spreading, yellow in anthesis, erect and 

green in fruit, subacute, 8-10 mm. long, linear; anthers pale 
yellow, the filaments white-villous; capsules lanceolate, acumi- 

nate, 12-15 mm. long, about 2.5 mm. wide; seeds lanceolate, 

about 2 mm. long, the caudate tails about 10 mm. long. 
July-Aug. Bogs, wet rocks, and moist places along streams 
in mountains; Hokkaido (Horomui), Honshu (n. to centr. 
distr. and Ise Prov.). 
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6. METANARTHECIUM Maxim. 

Rhizomes short and stout; leaves radical, broadly oblanceolate, flat, abruptly acuminate to acute, with a slender midrib; scapes 
naked, simple or sparingly branched above; spikes elongate, glandular-pilose, the bracts and bracteoles small, the pedicels very 
short; tepals linear, persistent, spreading above, I-nerved; stamens 6, inserted near the base of the tepals, the filaments linear, 

glabrous, the anthers oblong; ovary 3-locular, ovoid, the ovules many; style columnar, the stigma shallowly 3-lobulate; capsules 
narrowly ovoid-conical, loculicidal; seeds small, brown, ovoid, with few longitudinal striations, not appendaged—One or two 

species, in Japan and Formosa. 

Nocrran Zoku 

1. Metanarthecium luteoviride Maxim. Aletris luteo- 
viridis (Maxim.) Franch—Nocr-Ran. Radical leaves 

very short pedicels, the bracteoles solitary, small; flowers yel- 
low-green, the tepals subobtuse, 5-8(-10) mm. long, the fila- 

spreading, yellowish green, glabrous, oblanceolate to broadly 
so, gradually narrowed at base, abruptly acuminate to acute 
at apex, about 10-nerved, 8-20 cm. long, 1-4 cm. wide; scapes 

20-40 cm. long, often with 1 or 2 branches above, naked; 
spikes 3-20 cm. long, usually minutely puberulent, many- or 

ments slightly broadened below; capsules oblong, acute, shorter 
than the tepals; style about 2 mm. long——June-Aug. Moun- 
tain meadows; Hokkaido, Honshu, Shikoku, Kyushu. 

Var. nutans Masam. YAKUSHIMA-NOGLRAN.  Pedicels to 
7 mm. long—Kyushu (Yakushima). 

sometimes several-flowered, the bracts linear, longer than the 

7. HELONIOPSIS A. Gray 

Glabrous perennial herb from short stout rhizomes; leaves radical, rosulate, evergreen, narrowly oblong to oblanceolate, 
narrowed gradually below to a petiolelike base; scapes arising from the center of the rosette, erect, simple, with few lanceolate 
scalelike leaves; racemes few, rarely 1-flowered, often abbreviated and umbellate, the pedicels sometimes bracteate, bracteoles 
absent; flowers nodding in anthesis, erect in fruit, the tepals 6, persistent, spathulate or oblong, spreading, pinkish, purplish, 
or white, becoming greenish in fruit, obtuse; stamens 6, the filaments filiform; style simple, elongate, the stigma capitate; ovules 
numerous; capsules 3-lobed, septicidal on upper margin; seeds linear, caudate at both ends———Few species, in Japan, Formosa, 

SHOJOBAKAMA ZoKU 

and Korea. 

1. Heloniopsis orientalis (Thunb.) C. Tanaka. Scilla 
orientalis Thunb.; H. pauciflora A. Gray; Sugerokia orientalis 
(Thunb.) Koidz.; H. japonica Maxim.; H. grandiflora Fr. & 
Sav. SHOJOBAKAMA. Rhizomes short and stout, the roots 
firm; leaves oblanceolate, or subspathulate, 7-15 cm. long, 
15-4 cm. wide, acute, short-mucronate, gradually narrowed 
below, green and slightly lustrous above; scapes 10-60 cm. 
long, elongate after flowering, with several small, greenish ap- 
pressed sessile lanceolate leaves, especially below; racemes 3- to 
10-flowered, the pedicels 1.5—-2 cm. long in fruit; flowers rose- 
purple, changing to purple- or brown-green in fruit, the tepals 
1-1.5 cm. long, the anthers usually narrowly oblong; styles 

about 2 cm. long——Apr.—June. Mountain thickets and 
meadows, sometimes ascending to the alpine zone; Hokkaido, 

Honshu, Shikoku, Kyushu (rare); rather common especially 

Var. flavida (Nakai) Ohwi. H. japonica var. flavida 
Nakai; Sugerokia nipponica Ohwi; H. nipponica (Ohwi) 
Nemoto; H. japonica var. albiflora Honda; H. japonica var. 
tessellata Nakai. SHIROBANA-SHOJOBAKAMA, Plants rather 
slender, the leaves slightly thinner, the margin undulate, often 
violascent at base; flowers white, pale green in fruit, the tepals 
gradually narrowed below.——Apr.—June. Honshu (Kanto 

Distr. and westw.). 
Var. breviscapa (Maxim.) Ohwi. H. breviscapa Maxim.; 

H. japonica var. breviscapa (Maxim.) Honda; Scilla japonica 
Thunb.; Sugerokia japonica Miq.; H. orientalis var. yakust- 
mensis (Masam.) Ohwi; H. japonica var. yakusimensis Ma- 
sam.; H. breviscapa var. yakusimensis (Masam.) Hara—— 
TsUKUSHI-SHOJOBAKAMA, The tepals slightly shorter, white to 
pale rose, cuneate below, the fruit reddish to yellowish green. 

northward. kK orea and Sakhalin. —Mountains; Kyushu. 

8. VERATRUM L. 

Rhizomes short, thickened, the roots stout; stems erect, rather stout, leafy, thickened below, usually with fibers disintegrated 
from the sheaths at base; leaves narrow to broad, plicately nerved, narrowed and usually sheathed at base; flowers polygamous, 
green, purple, brown, or white, numerous, on racemelike branches of the terminal panicle, short-pedicelled or nearly sessile, the 
floral bracts becoming increasingly foliar toward the upper leaves, the tepals 6, persistent, spreading, oblong to spathulate, 
many-nerved, narrowed below, not glandular-pitted; stamens 6, inserted at base of the tepals, the filaments filiform, the 
anthers small, cordate-orbicular, extrorse, the locules confluent; ovary ovoid, trigonous, slightly 3-lobed at apex; the ovules 
usually many; styles 3, short, stigmatic on the inside at apex———About 50 species, in the temperate to cooler regions of the 

SHurRo-so ZoKU 

N. Hemisphere. 

1A. Cauline leaves well-distributed, usually with some hairs on blades or sheaths; tepals white to greenish, usually denticulate. 

2A. Ovary glabrous; tepals slightly shorter than the stamens; pedicels longer than the tepals. .............+..--.. 1. V. stamineum 
2B. Ovary hairy or with hairlike tubercles; tepals much longer than the stamens; pedicels shorter than the tepals. 

3A. ‘Tepals broadly lanceolate, subacute; inflorescence very densely flowered. .......-...seeeeeeeseeeeenccees 2. V. oxysepalum 

3B. ‘Tepals narrowly ovate to oblong, obtuse to subrounded at apex; inflorescence rather loosely flowered. .......... 3. V. grandiflorum 
1B. Cauline leaves confined to lower part of stem, glabrous; tepals green or dark brown-purple, entire. 

4A. Tepals ascending in fruit; inflorescence 10-20 cm. long, the bracts of main axis as long as to longer than the branches, rarely shorter; 
flowers greenish, rarely dark purple. - 2.0... 00sec cece eect eee terete reeset teense eerees 4. V. longebracteatum 

4B. ‘Tepals reflexed in fruit; inflorescence 15-50 cm. long, the bracts of main axis much shorter than the branches; flowers greenish to dark 

fig agavooscocedocacdoudad0ddod oD dood nO DOO OODONdU LODO OaSGbOOdDO OWED DOUyOOUDOUsOGODODGGDOODANE 5. V. maackit 
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1. Veratrum stamineum Maxim. Ko-zarKers6. Plants 
rather stout, erect, simple, 50-100 cm. high; leaves alternate, 

broadly elliptic, the upper oblong to narrowly so, 10-20 cm. 
long, (2-)5-15 cm. wide, glabrous on both sides or nearly so, 
sheathed at base; inflorescence 15-25 cm. long, with short 

papillose hairs, the several branches rather stout, ascending, 
the ultimate bracts broadly lanceolate, 3-6 mm. long, the pedi- 
cels obliquely spreading, 7-12 mm. long; tepals white, spread- 
ing or more or less erect, oblong, 4-7.5 mm. long; stamens 
slightly longer than the tepals; capsules erect, narrowly ovate, 
about 2 cm. long, tapered above-——July-Sept. Wet meadows 
or bogs in mountains; Hokkaido, Honshu (n. and centr. 

distr.). 
Var. lasiophyllum Nakai. Urace-Ko-parker. _—_ Leaves pi- 

lose beneath, especially on the nerves. Occurs with the typical 
phase. 

Var. micranthum Satake. Mrkawa-BAIKEI-so. Leaves 
with papillose hairs beneath; inflorescence rather large, loosely 
flowered; tepals distinctly shorter than the stamens.——May. 

Honshu (Mikawa Prov.). 
2. Veratrum oxysepalum Turcz. V. album var. oxy- 

sepalum (Turcz.) Miyabe & Kudo; V. album subsp. oxyse- 
palum (Turcz.) Hult——Ezo-zarkerso. _ Plants stout, erect, 
50-150 cm. high, leafy, papillose-hairy above; leaves elliptic, 
acute to obtuse, 15-30 cm. long, 5-13 cm. wide, usually glabres- 
cent; panicles 25-40 cm. long, the ultimate bracts 6-10 mm. 
long, ovate, the pedicels 1-2(-3) mm. long; flowers 8-12(-15) 
mm. in diameter, the tepals oblong-lanceolate, subacute, 8-12 
mm. long, 2-4 mm. wide, denticulate, green; capsules ovate, 

narrowed above-——June-Aug. Bogs; Hokkaido——Kam- 
chatka, Ussuri, Dahuria, and Sakhalin. 

3. Veratrum grandiflorum (Maxim.) Loes.f. V. album 
var. grandiflorum Maxim.; V. patulum sensu Ohwi, non 
Loes.; V. sikokianum Nakai——Baixer-so. _ Plants stout, I- 
1.5 m. high, papillose hairy above; leaves rather many, broadly 
elliptic to narrowly oblong, 20-30 cm. long, 7-20 cm. wide, 
the upper ones narrowed, the lower surface more or less papil- 
lose hairy, especially on the nerves, longitudinally plaited; pani- 
cles 20-50 cm. long, the branches suberect to ascending, loosely 
flowered, the ultimate bracts ovate to oblong, acute to obtuse, 
3-10 mm. long, the pedicels 1-8 mm. long; flowers 15-25 mm. 
across, greenish white, the tepals spreading, oblong, obtuse to 
rounded, denticulate, about twice as long as the stamens; 
capsules narrowly ovate-oblong, narrowed at both ends espe- 
cially above, 2-2.5 cm. long——June-Aug. Wet places and 
bogs in mountains; Hokkaido, Honshu, Shikoku, Kyushu. 

9. ZIGADENUS Michx. 
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4, Veratrum longebracteatum Takeda. Taxane-Ao- 
yAcrso. Plants 20-60 cm. high, papillose hairy above; 
leaves few, the radical and lower cauline broadly lanceolate to 
narrowly oblong, glabrous, acuminate, 15-20 cm. long, 2-4 cm. 
wide, gradually narrowed below, the upper ones linear; flow- 
ers green, rarely brown-purple, 12-15 mm. in diameter, the 
pedicels 5-12 mm. long, the ultimate bracts lanceolate, acumi- 
nate, about twice as long as the pedicels, the tepals narrowly 
oblong, ascending in fruit; capsules elliptic, about 12 mm. 

long—July-Aug. Alpine slopes; Honshu (n. and centr. 
distr.). 

5. Veratrum maackii Regel var. maackii. V. nigrum 
var. maackii (Regel) Maxim.; Zigadenus japonicus Mig—\ 
Nacasa-sHuro-so, Hosopa-sHuro-so.  Resembling var. japon- 
icum, the lower leaves broadly linear, 20-40 cm. long, 1-1.5 
(-2) cm. wide; capsules narrowly obovate-oblong, to 20 mm. 
long—July-Sept. Woods in mountains; Honshu (centr. 
distr. and westw.), Shikoku, Kyushu———Ussuri, Manchuria, 

and Korea. 
Var. parviflorum (Miq.) Hara & Mizushima. Veratrum 

album var. parviflorum Miq.; V. maacki var. maximowiczit 
Nakai; V. angustisepalum Loes. £——Ao-yaci-s6. Plants 
50-100 cm. high, few-leaved; lower leaves oblong to ovate- 
oblong, 20-30 cm. long, 6-10 cm. wide, ascending, acute, nar- 

rowed at base, the upper linear; panicles 30-50 cm. long, the 
lower branches ascending, rather slender, the bracts of the 
main axis shorter than the branches, the ultimate bracts 
broadly lanceolate, obtuse, 2-5 mm. long, papillose-hairy; 
flowers rather loosely arranged, green, 8-10 mm. wide, the 
pedicels 6-10 mm. long, papillose-hairy; tepals spreading to 
slightly reflexed, broadly oblanceolate to oblong-lanceolate, 
subacute, more than twice as long as the stamens; capsules 
elliptic, the spreading to subreflexed tepals adnate at base —— 
June-Aug. Woods in mountains; Hokkaido, Honshu (n. and 
centr. distr.) ——Korea. 

Var. japonicum (Baker) Shimizu. V. nigrum var. japon- 
icum Baker; V. nigrum var. reymondianum Loes. f.; V. ma 
ackii var. reymondianum (Loes. f.) Hara——Suuro-so. 
Leaves radical and lower cauline, glabrous, narrowly oblong to 
linear-lanceolate, 20-35 mm. wide, gradually tapered toward 
the base; inflorescence 15-30 cm. long, branched, slender, the 

bracts shorter than the branches; flowers loosely arranged, 
brown-purple, about 10 mm. across, the pedicels 8-12 mm. 
long; tepals broadly lanceolate, subobtuse, about twice as long 
as the stamens; capsules elliptic, 12-15 mm. long—July- 
Sept. Woods in mountains; Hokkaido, Honshu. 

RisHiri-so ZoKU 

Rhizomes horizontal, or the plants bulbous; scapes erect, simple; leaves radical or nearly so, linear; inflorescence racemose, 
often branching and subpaniculate; flowers bisexual or polygamous, the tepals 6, persistent, in 2 whorls, obliquely spreading, 
with 2 distinct or connate glands near base; stamens 6, inserted at base and slightly shorter than the tepals, the filaments filiform, 
the anthers small, suborbicular, the locules confluent; styles 3; ovules many; capsules ovate or oblong, 3-lobed, septicidal, the 
seeds oblong or sublanceolate——About 10 species, mainly in N. America, | species in Asia. 

1. Zigadenus sibiricus (L.) A. Gray. Melanthium si- 
biricum L.; Z. japonicus Makino, non Migq.; Anticlea japonica 
(Makino) Gates; 4. makinoana (Miyabe & Kudo) Tatew. 
& Ohwi——Risuuri-s6. Bulbs slender; scapes 12-25 cm. 
long; leaves few, radical, linear, 10-20 cm. long, 4-10 mm. 

wide, subacute to obtuse, tapered below, the cauline 0-2, short; 
racemes simple or with 1 or 2 short branches, loosely few- 
flowered, 3-12 cm. long, the bracts narrowly lanceolate to 

broadly ovate, 3-25 mm. long; flowers about 10 mm. in di- 
ameter, pale yellowish green or purplish outside, the tepals 
ascending, spreading at anthesis, erect in fruit, 7-8 mm. long, 

2.5-4 mm. wide, oblong or narrowly rhombic-ovate, obtuse, 
the glands obcordate; capsules conical, narrowed above-—— 
Aug. Alpine zone; Hokkaido (Rishiri Isl.) ——Northern 
Asia. 
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10. TRICYRTIS Wall. 

Rhizomes short-creeping; stems erect, sometimes branched, often reclinate above; leaves alternate, sessile, all cauline, oblong 
to ovate, sometimes clasping or perfoliate; flowers solitary or in axillary and terminal cymes or in fascicles, bisexual, showy, 
rather large, infundibuliform; pedicels sometimes small-bracteate; tepal 6, 2-seriate, free to base, early deciduous, recurved 
above, the outer ones saccate or short-spurred; stamens 6, the filaments slightly flattened, the anthers oblong, extrorse; ovary 
oblong, 3-angled, 3-locular; style columnar, stigmas 3, spreading, bifid, tuberculate on the inner side, the ovules numerous; cap- 
sules narrowly oblong, or linear-trigonous, septicidal; seeds ovate or orbicular, fla.——More than 10 species, in e. Asia to India. 

Hotortocisu Zoku 

1A. Outer tepals short-spurred; flowers nodding; stems declined; leaves clasping. 
2A. Flowers fasciculate or solitary in upper leaf-axils. 

3A. Leaves shallowly cordate at base, auriculate on one side. .. 

3B. Leaves deeply cordate at base, auriculate on both sides. ..... 

4 SoTL Ta stots s fietaneterat aediararers IU tree 1, T. macrantha 
chit 2ERE Slee caine ie ses cphiee be peices 2. T. macranthopsis 

2B. Flowers in a terminal corymb; auricles at base of leaves on each side of the stem. ..........-.....2-+s-eeeeeeeee 3. T. ishitana 

1B. Outer tepals saccate; flowers erect. 

4A. Tepal ground-color yellow. 
5A. Flowers fasciculate or solitary in leaf-axils. 

6A. Leaves merely clasping. 
7A. Pedicels distinct, nearly equaling to longer than the capsules and flowers. 

8A. Tepals narrowly obovate, scarcely spotted, rounded, the mucro reflexed, 1.5—2 mm. long; anthers about 4 mm. long. 
4. T. ohsumiensts 

8B. Tepals oblong-spathulate, the outer ones acute, with an erect or slightly recurved mucro 3—4 mm. long, the inner tepals 
obtuse to subretuse, the mucro scarcely 1 mm. long; anthers 2.5-3 mm. long. .............+e+-seeeees 5. T. flava 

7B. Pedicels very short, much shorter than the flowers and capsules; tepals oblong-spathulate, the outer ones acute, with a short, 
erect to ascending mucro 1.5—2 mm. long, the inner ones obtuse, the mucro ascending to spreading, about 0.5 mm. long; 
anthers about 2 mm. long; stems very short. ....... A siacousuakaysrerece ya siobabal eiceney che sisi ecslelersbe eV rs ROL CUR OLR RE Tee 6. T. nana 

6B. Leaves perfoliate, broadly lanceolate to ovate-oblong, long-acuminate at apex. .........------+-e-eeeeeeeee 7. T. perfoliata 

5B. Flowers distinctly cymose, few; cymes peduncled. ........ 
4B. Tepal ground-color white. 

obs USEL DIMER REM Oe FTI SAK SO OR Aa 8. T. latifolia 

9A. Tepals spreading-recurved from near the base, about 2 cm. long. 
10A. Flowers in terminal or axillary, 1- or 2-flowered pedunculate cymes; stems hispid-hirsute to glabrous; pedicels densely pilose 

with rather soft curved short hairs sometimes gland-tipped at apex. .............22---- essere eeeees 9. T. macropoda 
10B. Flowers in axillary and terminal fascicles or solitary; common peduncles usually not developed; stems setose to glabrous; 

pedicels densely hispidulous with short spreading hairs. ...........0.eeeeee eee eee e treet eee eeees 10. T. affinis 
9B. ‘Tepals ascending, short-spreading toward apex, 2.5—3 cm. long; flowers solitary or fascicled; stems hirsute. ........ 11. T. hirta 

1. Tricyrtis macrantha Maxim. Brachycyrtis macrantha 
(Maxim.) Koidz—Joro-HotoTocisu, TosA-JOR0-HOTOTOGISU. 
Closely resembles 2 and 3 but the stems usually smaller, with 
pale brown coarse ascending hairs; leaves ovate-oblong to nar- 
rowly ovate, gradually acuminate, rounded to shallowly cor- 

date at base, the basal auricles turned on one side of stem. 

July-Aug. Shikoku; rare. 
2. Tricyrtis macranthopsis Masam. Brachycyrtis mac- 

vanthopsis (Masam.) Honda; T. macrantha var. macranthopsis 
(Masam.) Okuyama & T. Koyama——Ku-jor6-HoroTocisu, 
Rhizomes short; stems 40-80 cm. long, reclined above; leaves 

distichous, narrowly oblong-ovate, 7-17 cm. long, 2.5-5 cm. 
wide, lustrous above, glabrous, gradually acuminate, cordate 
and clasping with 2 basal auricles or the lower edges placed on 
each side of the stems, pale green beneath and subglabrous to 
sparsely hirsute on the nerves; flowers axillary and terminal, 
solitary to few, pendulous, 3-4 cm. long, tubular-campanulate, 

glabrous; tepals oblanceolate, clear yellow, with brownish 
purple dots inside, the outer ones with a short spur at base, 
short-mucronate——Aug.—Oct. Mountains; Honshu (Kii 
Proy.); rare. Occasionally planted in gardens. 

8. Tricyrtis ishiiana (Kitag. & T. Koyama) Ohwi & 
Okuyama. T. macrantha var. ishiana Kitag. & T. Koyama. 
——SAGAMIL-J6ro-HoToTocIsu. Closely resembles the preced- 
ing; stems 20-50 cm. long; leaves oblong-ovate to lanceolate, 
45-10 cm. long, nearly glabrous, the basal edges clasping the 
stem; flowers 3-5 in a terminal corymb, bracts ovate, up to 8 
mm. long, the spur of the outer tepals much broader, 5-6 mm. 
wide-—Honshu (Sagami Prov.); rare. 

Var. surugensis Yamazaki. SuRuGA-jORG-HOTOTOGISU. 

Leaves pubescent on costas and nerves beneath; bracts short; 
spur small, 1-1.5 mm. wide; anthers dark brown——Moun- 
tains; Honshu (Mount Tenshigatake in Suruga Proy.); rare. 

4, Tricyrtis ohsumiensis Masam. TaKakKUMA-HOTOTO- 
cisu. Stems 20-50 cm. long, nearly glabrous; lower leaves 
oblong-lanceolate, acute, the upper elliptic to oblong, clasping, 
abruptly acute, 5-20 cm. long, 2-6 cm. wide, glabrous; flowers 
axillary and terminal, one or 2, yellow, nearly spotless, 2.5-3.5 
cm. long, the pedicels slightly shorter to longer than the flow- 
ers, the tepals narrowly obovate or obovate-oblong, about 1 cm. 
wide, the inner segments slightly narrower—Sept—Oct. 
Kyushu (Osumi Prov.). a 

5. Tricyrtis flava Maxim. T. yatabeana Masam— 
KrBaNa-No-HoToTocisu. Stems 30-50 cm. long, pilose, pur- 
plish; leaves rather densely arranged, oblanceolate to broadly 
elliptic, 7-15 cm. long, acuminate, sometimes spotted above; 
flowers 1 or 2, axillary and terminal, about 2.5 cm. long, with 
dark purple spots inside, the tepals narrowly oblong-obovate to 
oblong-spathulate, the outer segments long-mucronate—— 
SeptOct. Woods in mountains; Honshu (s. Kinki Distr.), 
Shikoku, Kyushu. 

6. Tricyrtis nana Yatabe. T. flava var. nana (Yatabe) 
Makino; 7. flava sensu Masam., non Maxim—Cnaso- 
HOTOTOGISU. Stems 5-15 cm. long, short-pubescent, few- 
leaved; leaves acuminate, 6-12 cm. long, 1.5-4 cm. wide; flow- 

ers 1 or 2, axillary and terminal, yellow, with brown-purple 
spots, the tepals oblanceolate, about 2 cm. long, acute—— 
Aug.Sept. Woods in mountains; Honshu (s. Kinki Distr.), 
Shikoku, Kyushu. 

7. Tricyrtis perfoliata Masam. K1saNna-No-TsuKI-NUKI- 



LILIACEAE 

HoToTocisu. Stems simple, 50-70 cm. long, declined above, 

glabrous; lower leaves narrowly ovate, the upper broadly 
lanceolate to narrowly ovate-oblong, 7-18 cm. long, 2.5-4 cm. 
wide, perfoliate, gradually narrowed above and long-acumi- 
nate, glabrous; flowers solitary in the axil of median leaves, 
yellow, the pedicels shorter than the flowers, the tepals 2.5-3 
cm. long, narrowly oblong, ascending, slightly purple-spotted 
inside, acute——Oct. Kyushu; rare. 

8. Tricyrtis latifolia Maxim. Tamacawa-nororocisu. 
Plants nearly glabrous, except the inflorescence; stems 40-80 
cm. long; leaves obovate, 8-15 cm. long, 4-9 cm. wide, rather 
thin, abruptly acuminate, deeply cordate and prominently 
clasping, short-ciliate while young; inflorescence cymose, at 
summit of stems and in upper axils, few- to several-flowered, 
pedunculate; flowers yellow, with purple spots inside, the 
tepals obliquely spreading, 2-2.5 cm. long, subacute, the outer 
segments broadly oblanceolate, the inner linear-oblong— 
July-Sept. Woods in mountains; Hokkaido, Honshu, Shi- 
koku, Kyushu. 

Var. makinoana (Tatew.) Hiyama. T. makinoana 
Tatew.; T. latifolia var. nikkomontana Hiyama—Hacoromo- 
HOTOTOGISU. The stems and leaf veins hairy beneath. Oc- 
curs with the typical phase. 

9. Tricyrtis macropoda Mig. Yama-nororocisu. 
Stems 40-70 cm. long; leaves ovate to oblong, 8-13 cm. long, 
3-6 cm. wide, acuminate, subcordate and clasping except a few 
lower ones; inflorescence axillary and terminal, few- to several- 
flowered, densely soft-pubescent, the peduncles distinct; flow- 
ers white with purple spots, the tepals 1.5-2 cm. long, flared on 
upper half, acute, the outer segments broadly lanceolate, the 
inner narrowly oblanceolate ——July-Sept. Honshu, Shikoku, 

11. HOSTA Tratt. 
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Kyushu. Forma hirsuta Masam. Plants hirsute-—— 

Forma glabrescens Masam. Plants glabrescent. 
Var. chugokuensis (Koidz.) Ohwi. T. chugokuensis 

Koidz.; T. affinis var. chugokuensis (Koidz.) Ohwi—Cuu- 
GoKu-HoToTocisu. | Cymes terminal and axillary, several- 

flowered, on longer pilose pedicels and peduncles—Honshu 

(Chagoku Distr.) ; rare. 
10. Tricyrtis affinis Makino. T. japonica sensu Masam., 

non Mig.—Yamayjt-No-Horotocisu. Stems 30-60 cm. long, 

setose, with slightly reflexed hairs or glabrous; leaves narrowly 

oblong, ovate-oblong, or broadly oblanceolate, 8-18 cm. long, 

2.5-5 cm. wide, loosely hairy, acuminate, the upper leaves clasp- 

ing; flowers 1 to several in axils and at summit of stems, 

about 2 cm. long, the pedicels nearly as long to slightly shorter 

than the flowers, the tepals white, with dark purple spots in- 

side, subacute, the outer segments broadly oblanceolate, the 

inner lanceolate, spreading-recurved ——Aug.—Oct. Hok- 

kaido, Shikoku, Kyushu. 

11. Tricyrtis hirta (Thunb.) Hook. Uvularia hirta 

Thunb.; T. japonica Mig. Hororocisv. Perennial; 

stems 40-80 cm. long, hairy; leaves narrowly ovate-oblong to 

broadly lanceolate, 8-15 cm. long, 2-5 cm. wide, acuminate, 

those above usually clasping, the lower ones free; flowers (1-) 

2-3, axillary and terminal, the pedicels usually shorter than 

the flowers, the tepals obliquely ascending, 2.5-3 cm. long, 

white with purple spots inside, acute, the outer segments 

oblanceolate, the inner ones narrowly so.—Aug.-Oct. Hon- 

shu, Shikoku, Kyushu; rather common. 

Var. masamunei (Makino) Masam. T. masamunei Makino 

Satsuma-HoTotocisu. Plants glabrate——Kyushu (Sat- 

suma). 

Giz6sur Zoku 

(Treatment based mainly on monograph by Dr. F. Maekawa.) 

Perennial glabrous herbs from short rhizomes, often clothed at base with fibers of disintegrated leaf-sheaths; leaves radical, 

tufted, flat, petiolate; scapes terminal, sometimes few-scaled, the racemes simple; flowers pedicellate, bracteate, the tepals connate, 

tubular-campanulate, the lobes 6, in 2 series, imbricate in bud, white to purplish; stamens 6, free, the filaments filiform, all 

ascending above on one (upper) side, the anthers 2-locular, versatile, parallel; ovary 3-locular, superior; style filiform, the 

stigma capitate; capsules loculicidal, 3-valved; seeds many. More than 40 species, all but 1 or 2 in Japan. 

1A. Bracts 2; fowers nocturnal, fragant, white, about 11.5 cm. long; stamens inserted on the perianth near the base. ... l. H. plantaginea 

1B. Bract solitary; flowers diurnal, not fragant, smaller; stamens free to the base. 
2A. Bracts navicular, densely imbricate in bud; perianth thin, the upper dilated portion often with translucent lines. 

3A. Scapes erect, without leaflike bracts; perianth-tube with strongly impressed translucent lines on upper dilated portion, and 6 

distinct grooves on the lower narrower portion. 
4A. Scapes longitudinally striate; leaves chartaceous. 

5A. Scapes fistulose; racemes elongate, spikelike; bracts greenish. 
5B. Scapes solid; racemes capitately congested; bracts whitish purple. 

GAS) Leaves "abruptlycordates) s).1ejeicte alee s1e)= piel ais eieloletels 
6B. Leaves more or less truncate. .............-.00+> 

4B. Scapes not longitudinally striate; bracts not leaflike. 

SOE Anionic Rea aelrae Con OOO CIDA OR OOIC 3. H. capitata 

eesti EEO ADOC OOS 00.4 CADTSE ROE An MESO OOnE 4. H. nakaiana 

7A. Lower part of the perianth-tube much shorter than the upper dilated portion, colored in bud, the translucent lines very 

much impressed. 
8A... Leaves yellowson) marginiy aes). ce cisiseien oe tiele « 
8B. Leaves green. 

re PO ate c.cicl sRttaet as Natalee Rayer etoneee erates od attedne 5. H. opipara 

9A. Lower narrower portion of perianth-tube purple; leaves decurrent on the petiole, acute to acuminate. 
10A. Leaves glaucescent; flowers deep purple. ....- 
10B. Leaves green; flowers pale purple. ......... 

9B. Lower narrower portion of the perianth-tube whitish; leaves distinctly petioled, elliptic, very obtuse. 

Ser Red aya siciet oe RTE acai abe aratate, oar phd, ats cot ajaaliaie lara 6. H. atropurpurea 
Bees crebeca seh tc baca sao Exoy eke taahsi nies 4 acolo: mica aear on caele Shear antalaih 7. H. rectifolia 

.. 8. H. decorata 

7B. Lower portion of the perianth-tube nearly as long as the dilated upper portion, nearly white in bud, the translucent lines 

sometimes obsolete. 
11A. Leaves erect, narrow, strongly lustrous above; flowers small and few. AEE, WO Rie eieraraed alate teh cont rotate 9. H. longissima 

11B. Leaves somewhat spreading, dull, flowers many, larger. 
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IZA Leavessnarrowsawidelysspreading awey-yaisiey-)-vel-io-icisletettetet lets etetrercVeVcdenciet teletet detelelaelerenelatedeteste teeters 10. H. helonioides 
12B. Leaves obliquely spreading; bracts clasping. 

13A. Flowering in autumn; leaves slightly lustrous. ......-....-..20 200 e cece cece eee ereeeeeceeeeees 11. H. okamu 
13B. Flowering in summer; leaves dull. 

14 Ay eaves decurrentionstheypetioles \< «j..<:<co\s:c+.clesasatorahetsisysiezs) alana e obey sjeys, sieyeseie: sot es ehee excietauntenenets 12. H. rhodetfolia 

14B. Leaves abruptly petioled. 
IDA \Elower-budiclavate mabtlises sia siccA.cxwis ecopetelenshegtoretterecoeiniak wexele ee CCie ini seeketotade cnet Reber 13. H. clavata 

[5B iemblower-budinarrowsjsubacuterm isn citierekeeitcireriei cieeeieiecierrate ee eric 14. H. albomarginata 

3B. Scapes ascending above, with leaflike bracts; perianth angled on the lower narrow portion but obsoletely grooved, the translucent 
linesinotvimpressedhinitanthesisn emer selec ticias siete token tees eteteteneieteteielel shel tel eetensh rect reretepeaetey yoke 15. H. undulata 

2B. Bracts flat or the midrib impressed sometimes only at base, spreading at anthesis, rarely navicular or imbricate; broad upper portion 

of the perianth equally purplish or white. 
16A. Broad upper portion of perianth-tube obconical, with impressed translucent lines. 

17A. Perianth-lobes linear-lanceolate, about 5 mm. wide. .........-+.eeseee errr etree eee eeeettee ee eens 16. H. gracillima 

17B. Perianth-lobes wider. 
18A. Rather large plant with thin, lusterless leaves; bracts withering after anthesis. .........................- 17. H. tardiva 
18B. Small plant with rather coriaceous, lustrous leaves; scapes short; bracts persistent. ............-..--- 18. H. cathayana 

16B. Broad upper portion of perianth-tube narrow, campanulate-infundibuliform, with incomplete translucent lines, the narrower 

lower portion angled, not grooved; bracts often whitish or purplish. 
19A. Bracts very thinly membranous, loosely imbricate, elongate; perianth thinner; flowering in early autumn; leaves not coriaceous. 

20A. Leaves narrow, spathulate or ovate; scapes few-flowered. 

21A. Leaves narrower; flowers, fewer, narrow. 

20 AeaWeavesuspathulatessilatwlong-petioled-merraaed- reesei ei eee eiciiceiicceieiciie cise 19. H. tardiflora 
22B. Leaves very narrow, often undulate and tortuous. .........2.0.- see e eee eee eee eee eee 20. H. tortifrons 

21B. Leaves ovate; flowers more in number, broader. ..-..------2-02- eee cee eee rete eee see see eese 21. H. longipes 

20B. Leaves broad, cordate, prominently coriaceous; scapes densely many-flowered. ......................-. 22. H. rupifraga 

19B. Bracts herbaceous, green or whitish; flowering in summer; leaves usually large, firmly coriaceous. 

23A. Bracts flat. 
24A. Bracts completely flat, radiating in a stellate manner, often whitish; perianth somewhat thick. 

25A. Plants stout; leaves firm, coriaceous, flat or undulate, distinctly glaucous while young; scapes elongate; filaments thick. 
26A. Leaves completely flat, yellowish green, the margin involute below. ..............-..--.------ 23. H. nigrescens 
26B se WeaveshundulatencdeepRexreen wey. t-serescricicle seri aveuclouey hetensvanshesetoucded=ycheredorek eked -tctterapsiok tale tavel sy teraroe 24. H. fluctuans 

25B. Plants relatively slender; leaves herbaceous, rugose or with impressed nerves above, minutely papillose or papillose and 

pilose on raised nerves beneath. 
27A. Scapes shorter or not more than twice as long as the leaves; broader upper portion of the perianth-tube obconical, 

spreading at an angle of 160-180°. 
28A. Leaves nearly orbicular, spreading from the base, distinctly rugulose above, firm and blue-green; flowers not 

sar hiGhEnnGs ico dooMee Nan RO aOn oo OOS ADO A coh Eco enppomandanaodtpoes auleddeacnsooals 25. H. tokudama 
28B. Leaves ovate, elliptic, or orbicular, gradually spreading above; flowers fully opening. ........ 26. H. sieboldiana 

27B. Scapes more than twice as long as the leaves; bracts usually white to green; broad upper portion of perianth-tube 

narrowly obconical, sometimes slightly inflated at base, spreading at an angle of 90-150°. 
20 Aus LeavesslS—235ucm-=nlonesilong-petioled.screen see reer cee 27. H. montana 
29B: eaves about 13=—16)cm- long, thinner in) texture: -5..---.--++ «see ss ee eee eee orn emcees 28. H. crispula 

24B. Bracts flat, colored, imbricate to form an elongate beak; perianth often thin. 

30A. Perianth white; broader upper portion of perianth-tube slightly inflated at base. .................... 29. H. kikutit 
30B. Perianth sordid purplish on both sides; broader upper portion of perianth-tube abruptly infundibuliform. 

SIVA “IScapesherectaecbeghyete hols lochs ie eicncls sbabegeHeyauslle chfeMea soy Revel ove Cie) Melee Rotel hey Meter st keeeeksbe teen sees Vedes Paks ee 30. H. tosana 

SilBy ms Scapesi declined serial och eich ci atiicien ise Reece reiki ekctrttor 31. H. caput-avis 
23B. Bracts often boat-shaped, green or slightly colored, imbricate. 

32A. Leaves large, flat; stamens shorter than the perianth. ..........- 022 -e cece eee e eee eee eee tenses saes 32. H. sacra 
32B. Leaves rather large to moderate in size; stamens longer than the perianth. 

33A. Broad upper portion of the perianth-tube abruptly broadened, the lobes recurved. .............. 33. H. hippeastrum 
33B. Broad upper portion of the perianth-tube infundibuliform, the lobes erect to spreading. 

S4Avsebractsiovate-lanceolatesentirely screen wShoLG eee Cn neane erase nce eter reerercne 34. H. kiyosumiensis 

34B. Bracts oblong-lanceolate, imbricate, white. 

35A. Perianth about 5 cm. long, clavately infundibuliform, the upper broad portion longer than wide. .. 35. H. densa 
35B. Perianth about 4 cm. long, the upper broad portion shorter than wide. ...................- 36. H. pachyscapa 

J. Hosta plantaginea (Lam.) Asch. Hemerocallis ong; stamens as long as the perianth; capsules cylindric, 3- 
plantaginea LLam.; Hemerocallis alba Andr.; Funkia sub- angled, pendulous, about 6.5 cm. long, 7-8 mm. wide; seeds 
cordata Spreng.; Niobe plantaginea (Lam.) Nash——Marvusa-_ winged on margin——Aug. Introduced from China, long 
TAMA-NO-KANZASHI. Large rank herb from stout rhizomes; cultivated in our gardens. 

leaves cordate, long-petioled, 15-22 cm. long, 10-17 cm. wide, Var. japonica Kikuchi & F. Maekawa. TAMA-No-KANZASHI. 
green, ovate-orbicular, abruptly acute, with 8 or 9 pairs of Leaves elongate, rather loose, the flowers narrower, usually 
herves, smooth, glabrous, the margin slightly undulate; scapes sterile. China. Long cultivated in our gardens. 
40-65 cm. long with 1-2(-4) scales; racemes elongate, the 2. Hosta venusta F. Maekawa. H. venusta var. decur- 
bracts 1(-2), 3-8 cm. long, narrowly ovate, or ovate-lanceolate, rens F. Maekawa——Orome-cinosHi.  Scapes about 20 cm. 
spreading, green; perianth infundibuliform, about 11.5 cm. long, slender, angled, about twice as long as the leaves; leaves 
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34 cm. long, about 2 cm. wide, petiolate, ovate or ovate-ellip- 
tic, mucronate, abruptly decurrent on the petiole, with 3-4 
pairs of nerves; flowers pale purple, 2.5-3 cm. long, the pedi- 
cels 6-8 mm. long, spreading, the bracts 3-4.5 mm. long —— 
June-July. Honshu (centr. distr.). Sometimes cultivated in 
our gardens.—Korea (Quelpaert Isl.). 
Hosta minor Nakai. Kerrin-cindsut. Small herb with 

broadly ovate-orbicular leaves short-cordate to truncate at base; 
scapes much longer than the leaves, longitudinally lined; flow- 
ers 5-5.5 cm. long. Poorly known———Reported from Kyushu 
(Tsushima) ——Korea. 

8. Hosta capitata (Koidz.) Nakai. H. caerulea var. 
capitata Koidz——lIya-ciwosH1. Scapes to 65 cm. long, 
about twice as long as the leaves, loosely 3-scaled, terete; leaves 
cordate-ovate or broadly ovate, 8-12 cm. long, 5-7.7 cm. wide, 
long-petioled, abruptly acuminate, green, dull, with 7-9 pairs 
of impressed nerves above, the margins undulate; inflorescence 
3.5 cm. long, dense, the flowers 4.5-5 cm. long, purplish, the 
bracts about 2 cm. long, elliptic, purplish, acute, the pedicels 
4-6 mm. long—Shikoku. 

4, Hosta nakaiana F. Maekawa. KANZASHI-GIBOSHI. 
Leaves long-petioled, oblong-ovate, recurved above, acuminate, 
cordate-truncate, 6-7.5 cm. long, 2.8-4.5 cm. wide, the margins 

slightly incurved near base, minutely undulate, green above, 
membranously chartaceous, with 5-7 pairs of nerves; scapes 
much longer than the leaves, 35-45 cm. long, angled, with a 
scalelike leaf near the top; racemes capitate, the bracts im- 
bricate, elliptic, 14-17 mm. long, 6-10 mm. wide, strongly 
boat-shaped, white to purplish, obliquely spreading, acute or 
mucronate, the pedicels about 5 mm. long, obliquely spread- 
ing; perianth purple, 4.5-5 cm. long——Honshu (Kinki 
Distr.), Kyushu. 

5. Hosta opipara F. Maekawa. NIsHIKI-GIBOsHI. 
Leaves horizontally spreading, flat, long-petioled, elliptic or 
ovate-elliptic, slightly undulate, acuminate, abruptly narrowed 
at base, 13-18 cm. long, 7-12 cm. wide, with about 9 nerves, 
the margin whitish or yellowish; scapes about 80 cm. long, 
erect, the bracts broadly ovate or ovate-elliptic, 9-15 mm. long, 
acute; flowers about 4 cm. long, purplish——Planted in Hon- 
shu (Mutsu Prov.). 

6. Hosta atropurpurea Nakai. KurosaNa-cIBosHI. 
Leaves broadly lanceolate to ovate-oblong, petioled, 5-20 cm. 
long, glaucescent; scapes 45-60 cm. long, l-scaled; racemes 
erect, the bracts lanceolate, purplish; flowers deep purple-—— 
High mountains; Hokkaido. 

7. Hosta rectifolia Nakai. Tacnti-crdsut. Leaves 
firm, long-petioled, oblong-lanceolate, 17-20 cm. long, 6-7 cm. 
wide, slightly undulate, with 7 pairs of nerves, acute, gray- 
green, decurrent below on the petiole; scapes about 80 cm. 
long, the bracts loose; flowers slightly nodding, 3.7-5 cm. 
long, whitish, the outer perianth-lobes ovate, subacute, about 
12 mm. wide, the pedicels 9-12 mm. long, the bracts elliptic, 
subacute, green with purplish striae; stamens shorter than the 
perianth, the anthers whitish—Hokkaido, Honshu (centr. 
and n. distr.) ——s. Kuriles, Sakhalin, and Ussuri. 

8. Hosta decorata L. H. Bailey. Oraruxu-cisésut. 
Leaves ascending, long-petioled, elliptic, 9-12 cm. long, 5-6 
cm. wide, short-acuminate to subobtuse, narrowed below and 
rounded at base, flat, dull, 5-nerved, the margins white; scapes 

about 50 cm. long, median scales clasping, the bracts involute, 
broadened at base, the pedicels very short; flowers nodding, 
about 5.2 cm. long, pale purple, the outer perianth-lobes ob- 
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long, acuminate, about 2 cm. long, 1 cm. wide——Cultivated 
in Honshu. Forma normalis Stearn. Mrori-oTaFruKku- 
crBosHI. Leaves green.—Spontaneous in Honshu (Shinano 

Prov.). 
9. Hosta longissima Honda. H. japonica var. longifolia 

Honda; H. lancifolia var. longifolia (Honda) Honda——Na- 
GABA-MIZU-GIBOSHI. Leaves linear-oblanceolate, 17-19 cm. 
long, 1.7-2 cm. wide, subobtuse, long-tapering to the petiole, 
spreading-recurved, flat above, dull; scapes about 50 cm. long; 
racemes usually 3-flowered; flowers small, spreading, pale rose- 
purple, the outer perianth-lobes oblong-lanceolate, erect, acute, 
about 12 cm. long, 6 mm. wide, the pedicels 6-9 mm. long, 
shorter than the bract, purplish, curved; capsules nodding, 
about 3.3 cm. long——Honshu (w. distr). 

Var. brevifolia F. Maekawa. Muzu-crndsut, Saj1-cIBosHI. 
Leaves erect, spreading, 17-19 cm. long, 1.7-2 cm. wide; 

racemes 3- to 5-flowered, the bracts 8-9 mm. long, very acute. 
—Wet places; Honshu (centr. distr. and westw.). 

10. Hosta helonioides F. Maekawa. HakaMa-cIBosut. 
Leaves spreading, linear-oblanceolate, acuminate, gradually 
narrowed to the petiole, with 3-4 pairs of lateral nerves, green 
and dull above; scapes erect, the scales rather numerous, 

oblong-lanceolate, boat-shaped, incurved above; bracts boat- 
shaped, involute on margin, 17-32 mm. long, oblong-lanceo- 
late, acuminate, green; pedicels 5-10 mm, long; flowers 
pendulous, about 5 cm. long, with pale-purple striae, the peri- 
anth-lobes usually spreading or reflexed at tip-——Honshu (n. 

distr.). 
11. Hosta okamii F. Maekawa. Murasamo-cizosHt. 

Leaves rather thick, obliquely spreading, petiolate, lanceolate 
to oblong-lanceolate, 7-10 cm. long, 22-28 mm. wide, acute, 
obsoletely glandular-dotted, cuneate below and decurrent on 
the petiole, flat except the sometimes undulate margin, rather 
lustrous; scapes about 50 cm. long, slender, terete, green; 
racemes loose, one-sided, about 12-flowered, the bracts thinly 
membranous, ovate, boat-shaped, 7-12 mm. long, translucent, 

equaling to slightly longer than the spreading pedicel; peri- 
anth about 4 cm. long, pale purple, the outer lobes spreading, 
narrowly elliptic, about 16.5 mm. long; stamens long-exserted. 
—Honshu (Kinki Distr.), Shikoku. 

12. Hosta rhodeifolia F. Maekawa. Omoro-ciBosHI. 
Leaves lanceolate to oblong-lanceolate, green to yellowish and 
slightly lustrous above, flat with 5 or 6 pairs of nerves, the mar- 
gin slightly involute, narrowed below; scapes long-exserted, 
75-120 cm. long, erect, with 5 or 6 scales, the bracts ovate, sub- 
obtuse, boat-shaped, with yellow-white margins, clasping, 
1.5-3 cm. long; flowers nodding, about 4.5 cm. long, pale 
purple, with purple striae, the pedicels abruptly curved below. 
—Cultivated in Honshu (w. distr.)—Forma viridis F. 
Maekawa. AoBA-OMOTO-GIBOSHI. Leaves green. Spon- 

taneous in Honshu (Kinki Distr.). 
13. Hosta clavata F. Maekawa. Ko-c1ndsH1, MusasHINo- 

cindsHt. Leaves lanceolate or oblong-lanceolate, 7-11 cm. 
long, 2-3 cm. wide, acute, undulate on lower margin and 
narrowly decurrent on the petiole, dull above, with 3-4 pairs 
of nerves; scapes 40-45 cm. long, erect, slender, the bracts 
green, very acute, the pedicels very short, curved; flower-buds 
clavate, obtuse, the flowers at right angles to the scape, about 
4 cm. long, white to pale purplish—MTountains; Honshu 

(Kanto Distr.). 
14. Hosta albomarginata (Hook.) Ohwi. Funkia albo- 

marginata Hook.; Aletris japonica Thunb.; Hemerocallis 
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japonica (Thunb.) Thunb.; Hemerocallis lancifolia Thunb.; 
Funkia lancifolia (Thunb.) Spreng.; Funkia ovata var. lanci- 
folia (Thunb.) Mig.; Niobe japonica (Thunb.) Nash; Hosta 
japonica (Thunb.) Voss, non Tratt.; Funkia ovata var. albo- 
marginata (Hook.) Miq.; Hosta lancifolia (Thunb.) Engler; 
Hosta lancifolia var. albomarginata (Hook.) Stearn——Kosa- 
ciBdsHI. Leaves obliquely spreading, narrowly ovate, elliptic, 
or ovate-elliptic, 10-16 cm. long, 5-8 cm. wide, acute to acumi- 
nate, narrowed and obtuse at base, dull and gray-green above, 
flat or slightly undulate, 5- to 6-nerved; scapes erect, about 45 
cm. long, loosely 2- to 5-scaled; racemes erect, about 30-flow- 
ered, the bracts 1.5-3 cm. long, green, narrowly ovate, acumi- 
nate; flowers spreading in anthesis, later nodding, about 5 cm. 
long, the pedicels about 6 mm. long, the perianth pale purple. 
—Honshu, Shikoku, Kyushu. A variegated-leaved phase of 
this species is cultivated. 

15. Hosta undulata (Otto & Dietr.) L. H. Bailey. Fun- 
kia undulata Otto & Dietr.; F. ovata var. undulata (Otto & 
Dietr.) Mig.; H. lancifolia var. undulata (Otto & Dietr.) 
L. H. Bailey——Suj1-c1s6su1. Leaves rather large, ovate, 
with a broad white line down the center, the margins un- 
dulate; scapes much longer than the leaves, 80-100 cm. long, 
leafy or sometimes naked; racemes about 10-flowered, the 
bracts 2-2.5 cm. long; perianth 5.5-6 cm. long, white or pale 
purple—Cultivated in our area. 

Var. erromena (Stearn) F. Maekawa. H. erromena Stearn 
——O-HA-TSUKI-cIBOsHI. Leaves about 20 cm. long, 13 cm. 
wide, long-petioled, lustrous, green, the margins undulate, 

with about 10 pairs of nerves; scapes about 100 cm. long, with 
2 or 3 leaflike scales ——Known only in cultivation. 

16. Hosta gracillima F. Maekawa. Huve-1wa-cir6sut. 
Leaves spreading, petiolate, lanceolate to ovate-lanceolate, 2.5- 
6 cm. long, 1-2 cm. wide, gradually caudate-acuminate, lus- 
trous and green above, obtuse at base, with 3(—4) pairs of 
nerves, the margins crisped or flat; scapes erect or nearly so, 
slender, terete, 20-25 cm. long; flowers about 10, loosely ar- 
ranged, disposed on one side of the scape, the bracts linear, 
spreading, 1-1.8 cm. long, firm, the pedicels 2-5 mm. long, 
purplish; perianth 3-3.5 cm. long, pale purple—Shikoku. 

17. Wosta tardiva Nakai. Nanxat-crdsut. Leaves 
obliquely spreading, petiolate, ovate, 10-16 cm. long, 4.5-8 
cm. wide, gradually acuminate, attenuated and subobtuse at 

base, lustrous above, flat, with 5-6 pairs of nerves, the margin 
slightly undulate; scapes about twice as long as the leaves, 
50-60 cm. long; flowers disposed on one side of the scape, 
about 3.8 cm. long, pale purple, the pedicels about 6 mm. 
long, purplish, the bracts greenish——Honshu (se. Kinki 
Distr.), Shikoku. 

18. Hosta cathayana Nakai. Axrkaze-crsosut. Closely 
resembles the preceding, the leaves smaller and lustrous, the 

bracts wholly green, persistent—Honshu (Kinki and Chi- 
goku Distr.) China. 

19. Hosta tardiflora (Irving) Stearn. Funkia tardiflora 
Irving; H. sparsa Nakai; Funkia japonica var. tardiflora Hort. 

AXKI-GIBOSHI. Leaves erect, long-petioled, thick and 
firm, lanceolate, 10-15 cm. long, 3-4 cm. wide, narrowed at 

base, deep green and slightly lustrous, 5-nerved, entire, flat; 
scapes nearly as long as the leaves, erect, terete, 1-scaled; 

flower buds subobtuse, the bracts narrowly ovate, 12-16 mm. 

long, purplish to white, withering after anthesis, spreading, 
the pedicels nearly as long as the bract, arcuate, spreading; 
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flowers 44.5 cm. long, purple——Cultivated in Honshu (near 
Nagoya). 

20. Hosta tortifrons F. Maekawa. KocARAsHI-GIBOsHI. 
Closely resembles the preceding; leaves smaller, shorter, un- 
dulate and twisted Cultivated in Honshu (Tokyo). 

21. Hosta longipes (Fr. & Sav.) Matsum. Funkia 
longipes Fr. & Sav—lIwa-cisosH1. Leaves chartaceous, 
ovate-cordate or elliptic-ovate, 12-13 cm. long, 8-9 cm. wide, 
abruptly mucronate, truncate or subcordate at base, flat, dull 
above, with 7-9 pairs of nerves, the margin with 4 or 5 
undulations on each side; scapes ascending, about 30 cm. long; 
flowers pale purple, about 4 cm. long, the pedicels 4-11 mm. 
long, the bracts membranous, purplish to white, as long as or 
slightly shorter than the pedicels, withering after anthesis 
Honshu, Kyushu. 

22. Hosta rupifraga Nakai. Hacuiyjo-crnosut. Leaves 
rather coriaceous, broadly ovate, 8-13 cm. long, 4-8 cm. wide, 

with 6 to 8 pairs of nerves, nearly flat, the margins barely un- 
dulate, acuminate, lustrous; scapes stout, many-flowered, the 

bracts subcoriaceous, boat-shaped; flowers dense, purplish, 3-4 
cm. long, the pedicels 10-13 mm. long, pendulous——Honshu 
(Hachijo Isl.). 

23. Hosta nigrescens (Makino) F. Maekawa. H. sie- 
boldiana var. nigrescens Makino——Kuro-cizosHi. _—_ Leaves 
long-petioled, broadly ovate to ovate-orbicular, 20-30 cm. long, 
13-21 cm. wide, mucronate, cordate, coriaceous, flat, glaucous, 

becoming yellowish green in age, slightly lustrous, with 12-13 
pairs of impressed nerves; scapes much longer than the leaves, 
terete, erect, slightly curved above, 75-140 cm. long, 2- to 
4-scaled; flowers 20-40, rather dense, 4.5-5 cm. long, pale 
purple, the bracts 2-3 cm. long, spreading, ovate-lanceolate to 
linear, greenish to white, with a purplish margin—July— 
Aug. Honshu (an. distr.); commonly cultivated. 

24. Hosta fluctuans F. Maekawa. Kuro-NAMI-GIBOsHI. 
Leaves long-petioled, ovate to ovate-elliptic, 20-25 cm. long, 
10-18 cm. wide, spreading, abruptly acute, truncate to obtuse 
at base, with 9-10 pairs of nerves, lustrous above, glaucous 

beneath, smooth; scapes much longer than the leaves, often 
arcuate and recurved, 1-1.3 m. long; flowers purplish, many, 
dense, 4-6 cm. long, the pedicels more than twice as long as 
the bracts, recurved and arcuate—July-Aug. Honshu (ne. 

distr.). 
25. Hosta tokudama F. Maekawa. Funkia sieboldiana 

var. condensata Miq.; H. sieboldiana var. glauca Makino— 
ToxupaMa. Leaves spreading on the erect petiole, cordate- 
orbicular, abruptly acuminate, glaucous and rugose above; 
scapes 30-45 cm. long, as long as to slightly longer than the 
leaves; racemes dense, short, one-sided, recurved, the bracts 

firm, purplish, narrowly ovate to lanceolate; flowers 4-4.3 cm. 
long, white to pale purple——June-July. Commonly culti- 
vated in our gardens and said to be spontaneous in Honshu 

(Inaba Prov.). 
26. Hosta sieboldiana (Lodd.) Engler. Hemerocallis 

sieboldiana Lodd.; Funkia sieboldiana (Lodd.) Hook.; Niobe 
sieboldiana (Lodd.) Nash——To-crzosui. Leaves glauces- 
cent or green, spreading, elliptic or ovate-elliptic, 25-35 cm. 
long, 14-23 cm. wide, acuminate, cordate and abruptly de- 
current on the petiole, prominently undulate, scabrous on 
nerves beneath, 13- to 14-nerved; scapes erect, equaling to 
twice as long as the leaves, 50-60 cm. long, the bracts lanceo- 
late, acuminate, spreading, persistent, 2.5-6 cm. long, 1-1.7 
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cm. wide, greenish to white, often purplish, the pedicels 
spreading, 11-15 mm. long; flowers 5-5.7 cm. long, white. 
—June. Honshu (Hokuriku and n. Kinki Distr.); much 
planted in our gardens. 

Var. hypophylla F. Maekawa. Funkia glauca Sieb.; H. 
glauca (Sieb.) Stearn——Hacaxure-cinosut, — Cultivated se- 
lection with larger ovate-orbicular abruptly acuminate leaves 
24-33 cm. long; flowers pale purple, about 6 cm. long; scapes 
shorter ——Occurs with the typical phase. 

Var. fortunei (Bak.) Asch. & Graebn. Funkia fortunet 
Bak.; H. fortune: (Bak.) L. H. Bailey -——ReENcE-cIB6suHI. 
Smaller plant with orbicular-depressed leaves Occurs with 
the typical phase. 

27. Hosta montana F. Maekawa. H. fortunei var. gi- 
gantea L. H. Bailey; H. cucullata Koidz., pro parte——Osa- 
ciBdsHI. _— Leaves broadly to narrowly ovate or ovate-cordate, 
18-23 cm. long, 10-13 cm. wide, abruptly cuspidate, green, 
slightly rugulose and papillose on the 10-13 pairs of nerves 
beneath; scapes erect, much longer than the leaves, 1- to 3- 
scaled, the bracts stellately spreading, ovate to lanceolate, 18- 
33 mm. long, 7-14 mm. wide, acute; flowers disposed hori- 
zontally on the scape, pale purple to white, 4.5-5 cm. long, 
the pedicels 10-13 mm. long——July-Aug. Hills and moun- 
tains, Hokkaido, Honshu (n. and centr. distr.). 

28. Hosta crispula F. Maekawa. H. fortune: var. mar- 
ginato-alba L. H. Bailey; H. latifolia var. albomarginata 
Wehrh.—SazaNaML-IB6sHI. Leaves arcuate-spreading, 
ovate, 13-16 cm. long, 6-10 cm. wide, gradually cuspidate, 
rounded at base, green, the white margin undulate, dull above, 

with 7-8 pairs of nerves, strigillose on the nerves beneath; 
scapes much longer than the leaves, terete, 50-80 cm. long; 
racemes 30- to 40-flowered, the bracts ovate to lanceolate or 

ovate-elliptic, whitish, spreading, 1.5-2 cm. long, 7-12 mm. 
wide; flowers about 4 cm. long——July. Planted in our 

gardens. 
29. Hosta kikutii F. Maekawa. Hytca-cinésu1. Leaves 

elliptic, elliptic-ovate to lanceolate, 15-20 cm. long, 7.5-14 cm. 
wide, flat or undulate, acuminate to abruptly cuspidate, nar- 
rowly decurrent on the petiole or cordate to truncate, green, 
with 8-10 pairs of nerves; flowers dense, white, tardily ex- 
panding, about 4.5 cm. long, the bracts white, lanceolate, 15- 
20 mm. long, the pedicels about 25 mm. long——Kyushu 
(Hyuga Proy.). 

Var. yakusimensis (Masam.) F. Maekawa. H. sieboldiana 
var. yakusimensis Masam.; H. polyneuron F. Maekawa 
SUDARE-GIBOSHI, HIME-HYUGA-GIBOSHI. Leaves lanceolate, 
many-nerved; perianth softer and thinner than the typical 
form, with the upper portion campanulate-dilated; stamens 

exserted—K yushu (Yakushima). 
30. Hosta tosana F. Mackawa. Tosa-No-cipésH1.  Re- 

sembles the preceding; flowers subcapitate, the bracts densely 
imbricate, green, boat-shaped, attenuate above, the pedicels 
short, purple-dotted, the perianth about 48 mm. long, the 
narrower portion white, 6-grooved, the dilated upper portion 
gradually obconical, pale purple ——Shikoku. 

31. Hosta caput-avis (F. Maekawa) F. Maekawa. H. 

12. HEMEROCALLIS L. 

291 

tosana var. caput-avis F, Maekawa——Uwnazuk\-cinosul. 
Leaves 3-6, rather firm and thick, obliquely ovate, oblong to 
lanceolate, 8-12 cm. long, 5-12 cm. wide, cordate, long- 
attenuate, the petioles 15-25 cm. long; scapes declined from 
near base, terete; flowers 4—4.5 cm. long, the pedicels purplish, 
about 1 cm. long, the bracts whitish—June. Rocks along 
ravines and valleys in mountains; Honshu (Kii Proy.), Shi- 
koku. 

32. Hosta sacra F. Maekawa. Sakura-cisdsur. Leaves 
ovate-orbicular to ovate-elliptic, 18-20 cm. long, 12-20 cm. 
wide, abruptly cuspidate, slightly cordate to obtuse at base, 
with about 13 pairs of nerves, green above, glaucous beneath; 
scapes 75-100 cm. long, erect; racemes about 20-flowered, the 
bracts ovate to lanceolate or narrowly elliptic, imbricate, boat- 
shaped, green or rose-purple, 18-28 mm. long; flowers pale 
purple, 4.5-4.8 cm. long——Honshu (Hirosaki). 

33. Hosta hippeasttum F. Maekawa. Rappa-crpdsut. 
Leaves thin, horizontally spreading on long ascending petioles, 
ovate, 13-20 cm. long, 7-12 cm. wide, abruptly acuminate, 
cordate, deep green, flat, with 8-9 pairs of nerves, the margins 
slightly undulate; scapes erect, firm, about 50 cm. long, the 
bracts obliquely spreading, about 22 mm. long, 12 mm. wide; 
flowers about 15, disposed horizontally on the scape, 3.5-4.5 
cm. long, pale purple Cultivated in Honshu (Iga Prov.). 

34. Hosta kiyosumiensis F. Maekawa. Kryosumt-c1s0- 
sui. Leaves petiolate, ovate to elliptic-ovate, 8.5-11 cm. long, 
45-7 cm. wide, caudate, truncately narrowed to the petiole, 
yellowish green and dull above, with 5-6 pairs of nerves; 
scapes much longer than the leaves, 28-36 cm. long; flowers 
4 or 5, disposed laterally on the scape, white, about 5 cm. long, 
the bracts 15-25 mm. long, 4-6 mm. wide, ovate-lanceolate, 
green, boat-shaped, the pedicels 1-1.2 cm. long, arcuate, shorter 

than the bracts ——Honshu (Awa Prov.). 
Var. petrophila F, Maekawa. Iwama-cizosHi. Plants 

smaller with flowers often purplish, the dilated upper portion 
of the perianth narrower——Honshu (Kinki Distr.). 

85. Hosta densa F. Maekawa. Keyari-crsosut. Leaves 
spreading, ovate to ovate-elliptic, 16-22 cm. long, 9-12 cm. 

wide, acuminate, obtuse at base, with 8-10 pairs of nerves, 

deep green and dull above; scapes longer than the leaves, 
about 60 cm. long; racemes ascending, many-flowered; flowers 
about 40, dense, pale purple, 4.7-5 cm. long, the bracts oblong- 
lanceolate, acute, green, 2-2.5 cm. long, 7-9 mm. wide, the 

pedicels horizontally spreading, 10-13 mm. long—Honshu 
(Kinki Distr.). 

86. Hosta pachyscapa F. Maekawa. BENKEI-GIBOsHI. 
Leaves horizontally spreading, deep green, elliptic to ovate- 
elliptic, sometimes oblong, 13-17 cm. long, 6-11 cm. wide, 
acuminate, slightly undulate, lustrous, abruptly narrowed 
below and obtuse at base, about 7-nerved on each side; scapes 

ascending, 70-95 cm. long, with leaflike scales; Howers dense, 
about 4.5 cm. long, pale purple, the bracts imbricate, oblong- 
lanceolate, green, the margins purplish, acuminate, the pedi- 
cels 5-8 mm. long, arcuate——Honshu (Tokaidé, Kinki 

Distr.). 

Wasvurecusa Zoku 

Rhizomes short, roots sometimes thickened and fusiform; leaves radical, elongate, narrow, flat, 2-ranked, linear; scapes naked 
or nearly so; inflorescence racemose, the flowers few to several, large, erect or horizontal, on short pedicels, bracteate; perianth 
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infundibuliform, the lobes narrowly oblong, much longer than the tube, pale lemon yellow to orange or orange-red, the venation 
reticulate; stamens 6, inserted at the summit of tube; ovary sessile, 3-locular; style filiform, erect, the stigma small; capsules 
3-angled, transversely rugulose, loculicidally dehiscent; seeds plump.m—About 20 species in Eurasia. 

1A. Flowers lemon-yellow; roots not thickened; perianth-tube 2—4 cm. long. ...........---0eeeeeeeeee eee e cee rees 1. H. vespertina 

1B. Flowers orange-yellow to orange-red; roots usually partially thickened and fusiform. 
2A. Flowers orange-yellow; in May and June, or July in high mountains. 

3A. Inflorescence simple, very short. 
4A. Flowers 8-10 cm. long; inner tepals 2—2.5 cm. wide. ... 
4B. Flowers 5-7 cm. long; inner tepals about 1.2 cm. wide. . 

3B. Inflorescence elongate, sometimes forked. ..............-- 

arayetetetepatis sa tepetetel axes aus cat tuck edauevally caletencietee tammaeteoves tens 2. H. middendorffu 
FS eG CONC OO ABE ADU oDenU Sb oboo ae 6 3. H. dumortiert 
sav SEAGAESRL OS OAD Sag es cpstslitha dpe: acelees hpeerie ae eee 4. H. aurantiaca 

2B. Flowers orange-red, rarely orange-yellow; in July and Aug., sometimes until Nov. 

5A. Leaves 7-15 mm. wide, rarely more. 
6A. Leaves rather thin; scapes and inflorescence without fascicles of axillary leaves. ...............-.--...---- 5. H. longituba 
6B. Leaves rather firm and thick; scapes and inflorescence often bearing fascicles of axillary leaves. ................ 6. H. littorea 

5B. Leaves 25-40 mm. wide; flowers usually double. ......... 

1. Hemerocallis vespertina Hara. H. thunbergu 
Baker?; H. citrina sensu Nakai, non Baroni——AsAMA-KISUGE, 

Yusucr. Leaves suberect, green, 5-15 mm. wide, smooth; 
scapes erect, slender, 50-100 cm. long; inflorescence simple or 

forked, rather loosely 3- to 15-flowered, the lower bracts lin- 
ear-lanceolate, those above ovate-caudate, the pedicels 2-15 

mm. long; flowers nocturnal, lemon-yellow, fragrant, the peri- 
anth-tube 2—-4.5 cm. long, the inner segments obtuse, about 7-8 
cm. long, 18-25 mm. wide, cross-veins few.——July—Aug. 
Mountains; Honshu (centr. and w. distr.), Kyushu=—Korea. 
Hemerocallis yezoensis Hara. H. citrina sensu Miyabe 

& Kudo, non Baroni; H. coreana Nakai, pro parte——Ezo- 
KisuceE. _ Allied to No. 1; reported to have prominently arcu- 
ate declined leaves; flowers yellow, diurnal—Seashore; Hok- 

kaido. 
2. Hemerocallis middendorffii Trautv. & Meyer. Ezo- 

ZENTEI-KA, Roots rarely somewhat fusiform; leaves soft, 
vivid green, flat, 1.5-2.5 cm. wide, smooth, reclined above; 

scapes erect, 40-70 cm. long, simple; inflorescence very short, 
the axis scarcely distinct; flowers few, 8-10 cm. long, orange- 
yellow, scarcely pedicelled, the bracts broadly ovate to ovate- 
cordate, acute, the perianth-tube 1-1.5 cm. long, the inner 
perianth-segments narrowly obovate to narrowly oblong, about 
2.5 cm. wide, obtuse, with few cross-veinlets. June-July. 
Meadows in high mountains; Hokkaido—Kuriles, Sakhalin, 

Amur, Ussuri, Korea, Manchuria, and n. China. 

Var. esculenta (Koidz.) Ohwi. H. middendorffii sensu 
auct. Japon., non Trautv. & Meyer; H. esculenta Koidz—— 
ZENTEL-KA, NIKKO-KISUGE. Pedicels 3-12 mm. long, the 
bracts narrowly ovate; perianth-tube 1-2 cm. long——Mead- 
ows in high mountains of Honshu (centr. and n. distr.). 
Hemerocallis exaltata Stout. TosisHImMa-KANZO. A 

robust insular plant with tall stems and broader leaves. Occurs 
only in Tobishima, a small islet lying on the Japan Sea side 
near Ugo Prov. (Akita Pref.) in Honshu. 

8. Hemerocallis dumortieri Morr. Hime-Kanzo.  Re- 
sembles the preceding but smaller; leaves green, flat, 1-1.5 cm. 
wide, reclined above; scapes 25-50 cm. long, as long as to 
slightly longer than the leaves; racemes simple, very short, 
densely few-flowered, the bracts ovate to oblong-ovate, sub- 
acute, membranous, the pedicels very short; flowers 5-7 cm. 

long, orange-yellow, the perianth-tube about 1 cm. long, the 
inner segments oblanceolate, obtuse, sometimes with trans- 
verse veinlets; anthers black——May-June. Mountains; Hok- 
kaido, Honshu (centr. and n. distr.) ——e. Siberia, Manchuria, 
and Korea. 

4. Hemerocallis aurantiaca Bak. H. aurantiaca var. 

shseg ee hapes clone RSA HOSEA SSRIS. is eastous Gesein teats 7. H. fulva var. kwanso 

major Bak.—Wasurecusa, NAMBAN-KANZO, KANZO. Leaves 
rather thick, 60-80 cm. long, 1.5-2.5 cm. wide, flat, smooth, 

glaucous, ascending, arcuate above; scapes nearly as long as 
the leaves, slightly thickened, often with few linear subfoli- 
aceous bracts; inflorescence short, forked, few-flowered, the 
bracts linear-lanceolate, 2-8 cm. long, the upper bracts mem- 
branous on margin, the pedicels 1-2 cm. long, the lower por- 
tion adnate to the rachis; flowers orange-yellow, 10-13 cm. 
long, the perianth-tube 1-2 cm. long, the inner segments 
narrowly oblong, subobtuse, 3-3.5 cm. wide, with prominent 

cross-veins, membranous and undulate on margin——May-— 
July. Chinese plant rarely cultivated in Japan. 

Dd. Hemerocallis longituba Mig. H. fulva var. longi- 
tuba (Miq.) Maxim.; H. sendaica Ohwi——No-Kanzo, BENI- 
KANZO. Roots somewhat thickened; leaves flat, slightly 
folded below, 50-70 cm. long, 7-12 mm. wide, green, smooth, 
arcuate above, rather thin; scapes 50-60 cm. long, often with 
few scales; inflorescence forked, loosely about 10-flowered, the 
pedicels very short, the bracts ovate, 3-8 mm. long; flowers 
orange-yellow to orange-red, about 12 cm. long, the perianth- 
tube slender, 2-4 cm. long, about 2/5 to 1/3 as long as the 
lobes, the inner segments broadly lanceolate, gradually acute 
to obtuse, with few cross-veins——July—Aug. Honshu, Shi- 
koku, Kyushu; rather common. 

Hemerocallis exilis Satake. MusasHino-Kanzo. An al- 
leged hybrid between H. longituba and H. vespertina. Leaves 
elongate, spreading, narrower; perianth-tube about 3.5 cm. 
long, the ovary sterile ——July. 

6. Hemerocallis littorea Makino. H. aurantiaca var. 
littorea (Makino) Nakai——Hama-Kanzo. Leaves flat, 
smooth, broad, deep green, relatively broad, thick and firm; 
scapes stout, often bearing a fascicle of relatively short leaves 

in leaf-axils throughout the inflorescence; inflorescence 
branched, elongate, few- to many-flowered, the bracts ovate to 
narrowly deltoid-ovate, 5-20 mm. long, the pedicels 1-10 mm. 
long; flowers orange-yellow, 10-12 cm. long, the tube 1.5-2 
cm. long, the inner perianth-segments broadly lanceolate, sub- 
acute, about 2 cm. wide, slightly thicker than the outer ones, 
the margin membranous. Aug.—Oct. Near the seashore; 
Honshu (Kanto Distr. and westw.), Kyushu. 

7. Hemerocallis fulva L. var. kwanso Regel. H. dis- 
ticha var. kwanso (Regel) Nakai ——Yasu-KaNnz0, ONI-KANZO. 
Roots somewhat thickened; leaves green, flat, smooth, 40-60 

cm. long, 2.5-4 cm. wide, arcuate above; scapes 80-100 cm. 

long, loosely few-scaled; inflorescence forked, loosely several- 
flowered, the pedicels to 2 cm. long, often adnate to the axis 
at base, the bracts ovate-deltoid, membranous, 4-10 mm. long; 
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kaido, Honshu, Shikoku, Kyushu; common.——The typical 
phase with single fertile flowers occurs from Europe to Siberia. 

flowers about 10 cm. long, orange-red, double, sterile, the peri- 
anth-tube about 2 cm. long, the inner segments oblong, with 
cross veinlets———July-Aug. Hills and low mountains; Hok- 

138. ALECTORURUS Makino 

Dioecious perennial, smooth, glabrous; leaves evergreen, radical, laterally flattened, 2-ranked, gladiate, obsoletely jointed at 
base with a densely imbricate sheath; scapes erect, flat, naked; inflorescence a terminal many-flowered panicle, the bracts small, 
the branches subracemose; flowers small, white, jointed at base with the short pedicel; perianth campanulate, the segments 6, 
persistent, oblong, l-nerved; stamens 6, attached at base of the segments, the anthers introrse; ovary sessile, globose, 3-locular; 
style solitary, erect, the stigma slightly thickened; ovules 2 in each locule, anatropous, ascending; capsules coriaceous, loculicidal; 
seeds oblong, with obsolete longitudinal lines and long white hairs on one end; embryo imbedded within the endosperm— A 
single species in Japan. 

KeErBi-RAN ZOKU 

1. Alectorurus yedoensis (Maxim.) Makino. Anthert- 
cum yedoense Maxim.; Bulbinella yedoensis (Maxim.) Mat- 
sum. KEIBLRAN. Rhizomes short, the roots stout; leaves 

broadly linear, 10-30 cm. long, 1-2.5 cm. wide near the mid- 
dle, with 3-6 pairs of longitudinal nerves, gladiate, rather 
thick, falcate, acuminate, the apex usually obtuse; scapes 15-40 

14. SCILLA L. 

cm. long, flat, the margin slightly winged; panicle 7-15 cm. 
long, the branches relatively few, obliquely spreading; peri- 
anth 4-5 mm. long; stamens exserted; capsules depressed- 
globose, about 3.5 mm. wide; seeds about 2.2 mm. long, 
brown, with a tuft of white hairs on one end.—July—Aug. 
Rocky cliffs in mountains; Shikoku, Kyushu; rare. 

Tsuruso ZOKU 

Bulbous herbs; radical leaves linear; scapes naked, simple; flowers relatively small, blue, pinkish, or white, pedicelled, in a 
terminal raceme, the bracts small, the tepals persistent, free or slightly connate at base, ascending or the corolla rarely campanu- 
late; filaments inserted at base or near the middle on the tepals, the anthers elliptic or ovate; ovary 3-locular, with 1-2(-10) 
ovules in each locule; style filiform, the stigma small; capsules membranous, subglobose; seeds obovoid or globose, black, some- 
times angled——About 90 species, in temperate and tropical mountain regions of the Old World. 

1. Scilla scilloides (Lindl.) Druce. Ornithogalum ja- 
ponicum Thunb.; O. sinense Lour.; Barnardia scillotdes Lindl.; 

S. chinensis Benth.; S. japonica Bak., non Thunb.; S. thun- 

bergii Miyabe & Kudo——Tsuruso. Bulbs ovoid-globose, 
2-3 cm. long; leaves linear, usually 2, 15-25 cm. long, 4-6 mm. 
wide, rather thick, smooth, soft, concave above, abruptly 
acuminate, the apex obtuse; scapes erect, 20-40 cm. long; ra- 
cemes many-flowered, 7-12 cm. long, rather dense, the bracts 
narrowly lanceolate, thinly membranous, 1-2 mm. long, the 

pedicels ascending, 5-12 mm. long, flowers rose-purple, the 
tepals barely spreading, narrowly oblong, about 4 mm. long; 
filaments filiform, the lower half broadened, the margin soft- 
pubescent; style 1.5-2 mm. long; ovary short pubescent on the 
angles; capsules obovoid-globose, about 5 mm. long; seeds 
broadly lanceolate, about 4 mm. long——Aug.-Sept. Hills 
and lowlands; Hokkaido, Honshu, Shikoku, Kyushu; com- 

mon.—Korea, China, Formosa, Ryukyus, Manchuria, and 
Ussuri. 

15. GAGEA Salisb. 

Bulbous herbs usually with a single radical leaf; leaves linear; scapes slender, the inflorescence umbellate, the subtending bracts 
1-3, the pedicels unequal, with a small bract at base; flowers yellow or yellow-green, the tepals 6, free, in 2 series, 3- to 5- 
nerved, oblong, persistent; stamens 6, the filaments filiform, slightly broadened at base, the anthers rounded to elliptic; ovary 
obovoid, 3-locular, the ovules numerous; style single, columnar; capsules obovoid-globose to elliptic, loculicidal, 3-angled; 
seeds narrowly obovate or relatively flat——About 50 species, in Europe, the Mediterranean region, and temperate regions of 
Asia. 

KiBANA-NO-AMANA ZOKU 

1A. Outer coat of bulbs yellowish; leaves 5-7 mm. wide; tepals 12-15 mm. long; plants relatively large. ..............+--- 1. G. lutea 

1B. Outer coat of bulbs dark brown; leaves about 2 mm. wide; tepals 7-9 mm. long; plants relatively small. ............ 2. G. japonica 

1. Gagea lutea (L.) Ker-Gawl. Ornithogalum luteum 
L.; G. sylvatica Loud.; G. fascicularis Salisb.; G. pratensis 
sensu Nakai, non Dumort.; G. coreana Nakai, pro parte—— 

KIBANA-NO-AMANA. Bulbs ovoid, about 1.5 cm. long; radical 

leaves linear, sessile, soft, smooth, rather fleshy, flat, slightly 
involute, gradually narrowed to the obtuse apex, 15-30 cm. 
long, 5-7(-9) mm. wide; scapes 15-25 cm. long; inflorescence 
bracts 2, the lower one 4-8 cm. long, the upper one shorter; 
flowers 3-10, umbellate, the pedicels 14 cm. long, the tepals 

linear-oblong, 2.5-3.5 mm. wide, obtuse; capsules subglobose, 
3-angled, about 7 mm. long and as wide——Apr.-May. Hok- 
kaido, Honshu.——Sakhalin, Kuriles, Korea, China, and e. 
Siberia to Europe. 

2. Gagea japonica Pascher. G. nipponensis Makino; G. 

pusilla sensu auct. Japon., non Roem, & Schult——Hrme- 
AMANA. Bulbs ovoid, 8-10 mm. long, with a dark brown 

outer coat; radical leaves solitary, linear, loosely involute, 10- 
20 cm. long, about 2 mm. wide, soft and rather thick, obtuse; 
scapes 8-15 cm. long; inflorescence bracts 2, the lower one 

linear, 2-3 cm. long, the upper one 7-15 mm. long; flowers 
(1-)2-5, the pedicels 1-2.5 cm. long, slender, the tepals yellow, 
changing to greenish yellow in fruit, narrowly oblong or 
broadly oblanceolate, obtuse, 7-9 mm. long; capsules globose, 
about 5 mm. wide. Apr. Meadows along rivers in low- 

lands; Hokkaido, Honshu; rare. Plants of the s. Kuriles and 
Hokkaido are distinguished as Gagea vaginata Pascher. 
Ezo-HIME-AMANA. 
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16. LLOYDEA Salisb. CHISHIMA-AMANA ZOKU 

Small bulbous herbs; leaves linear, radical; scapes with few short leaves; flowers 1-6, white, the tepals ascending, free, per- 
sistent, lanceolate, 3- to 5-nerved, usually with a gland inside near base; stamens 6, shorter than the tepals; ovary sessile, 3-angled, 

3-locular, many-ovuled; style short, the stigma shortly 3-lobed; capsules membranous, obovoid or subglobose; seeds oblong, 
small, slightly flattened—About 18 species, in the Mediterranean region, e. Asia, European alps, and N. America. 

1A. Bulbs cylindric, 4-7 cm. long, with a chartaceous coat; tepals with a transverse gland near base. ..........---+++--+- 1. L. serotina 

1B. Bulbs broadly ellipsoidal, small, less than 1 cm. long, with a thinly membranous coat; tepals without a gland. .......... 2. L. triflora 

1. Lloydea serotina (L.) Reichenb. Bulbocodium sero- 
tinum L.; L. alpina Salish CutsHIMA-AMANA. Bulbs cylin- 
dric, the outer coat pale yellow-brown, barely split longitudi- 
nally, with fine vertical lines; radical leaves usually 2, 7-20 cm. 
long, about 1 mm. wide, abruptly subobtuse, flat, thick, keeled 
on back, the margin barely roughened and uneven; scapes 7— 
15 cm. long, usually decumbent, the leaves 1-3 cm. long, nearly 
flat, with involute margin; flowers white, nodding, 10-13 mm. 
long, the tepals narrowly oblong, obtuse, white, several- 
nerved, the nerves often dark purplish outside; stamens half 
as long as the tepals; anthers elliptic; style 2-2.5 mm. long, 
the stigma obsoletely 3-lobed; capsules 6-7 mm. long, broadly 
obovoid—June-Aug. Rocky slopes and cliffs in alpine 
zone; Hokkaido, Honshu (n. and centr. distr.) ——Circum- 
boreal. 

florum Ledeb.; Gagea triflora (Ledeb.) Roem. & Schult—— 
Hosoza-No-AMana. Bulbs broadly ellipsoidal, 6-10 mm. 
long, the outer coat thinly membranous, entire, without verti- 
cal lines; radical leaves usually solitary, 10-20 cm. long, 1.5-3 
mm. wide, gradually obtuse, smooth, linear, 3-angled, soft; 

scapes 10-25 cm. long, few-leaved, the lowest leaf narrowly 
lanceolate, 3-6 cm. long, 4-6 mm. wide; inflorescence 2- to 

4(-6)-flowered, the bracts linear, 7-12 mm. long, about 1 mm. 
wide; flowers 1-1.5 cm. long, the tepals white, oblanceolate, 

obtuse, with green striations; stamens about 3/5 as long as the 
tepals, the anthers small, broadly elliptic; style about 4 mm. 
long, obscurely 3-lobed——May-June. Thickets and mead- 
ows in mountains; Hokkaido, Honshu, Shikoku Siberia, 
Kamchatka, Ussuri, n. and centr. China, Sakhalin, Kuriles, 

and Korea. 
2. Liloydea triflora (Ledeb.) Bak. Ornithogalum tr- 

17, ALLIUM L. Necr Zoxu 

Perennials with tunicate bulbs, solitary or tufted, sometimes with a short rhizome at base; leaves linear, cylindric, or rarely 

flat and oblong; scapes naked above, the lower part enclosed by the sheaths of the radical leaves; inflorescence umbellate, terminal, 
entirely enveloped while young by 2-lobed membranous or hyaline spathe, the pedicels slender; flowers small, bulbils sometimes 
produced in place of the flowers, the tepals free or slightly connate below, usually rose or white, rarely yellowish, usually 1- 
nerved, obliquely spreading to suberect; filaments usually dilated below and connate at base, the inner often toothed on each 
side; ovary 3-locular, the ovules usually 2, but sometimes more in each locule; style single, filiform, sometimes shallowly 3-lobed; 
capsules membranous; seeds black, angled, fat——About 300 species, in the N. Hemisphere. 

1A. Leaves flat, oblong to broadly lanceolate, 3-10 cm. wide; bulbs with a disintegrated netted fibrous outer coat. 

1. A. victorialis var. platyphyllum 
1B. Leaves terete to flat, less than 1 cm. wide. 

2A. Inflorescence 1- or 2-flowered, with a small spathe at base; leaves flat, broadly linear, 3-8 mm. wide; outer bulb coat transversely 

wrinkled sthejcellsitransverselyjelongatessstylesS-ad-) yn 14" 4/11 eee eee ee tericince ren erinict 2. A. monanthum 
2B. Inflorescence many-flowered, the spathe 2-parted; leaves linear or terete; style entire. 

3A. Flowers white; tepals ascending from the base, spreading above; bulbs and rhizomes present, usually tufted, the outer fibrous 
coat yellowish-brown. 

4A. Rhizomes well-developed; tepals 5-6 mm. long, acute; stamens not exserted; filaments entire. .............. 3. A. tuberosum 

4B. Rhizomes poorly developed; tepals 3.5—4 mm. long, obtuse; stamens exserted; filaments broadened below, often with an ob- 
Soletextoothvonieach sides ras siercpersts tyes ie ata aiey= woos nus ah eyetara Seeley caste era COL RCE ee tole cet ote ia ste lorst che colonels aeecne scene aeeeye 4. A. togasti 

3B. Flowers rose-purple to rose; tepals spreading from the base; bulbs solitary to several, rhizomes sometimes present. 

5A. Tepals oblong to ovate-oblong, sometimes elliptic, obtuse to rounded; leaves semiterete, 3-angled, or flat. 

6A. Bulbs subglobose, with thin entire outer coat; umbels partially or wholly consisting of bulbils; spathe prominently beaked. 

5. A. grayi 

6B. Bulbs ovoid, with firm and usually fibrous outer coat; umbels not consisting of bulbils; spathe beakless or only short-beaked. 
7A. Tepals ovate-oblong, obtuse or subobtuse; leaves flat; outer bulb coat reticulate mesh-fibrous; pedicels 4-8 mm. long. 

6. A. splendens 
7B. Tepals elliptic to oblong, rounded, the outer ones slightly shorter and concave; outer bulb coat entire or only slightly 

reticulate mesh-fibrous; pedicels 12-30 mm. long. 

8A. Outer bulb coat slightly thickened, reticulate mesh-fibrous, the cells longitudinal; leaves dying in winter; pedicels 12-15 
ATLEIN LOD Be ce set sleue seen Vepeemerevakeks ahs Tek svehe ieiele 03s /eqeysyherishans degen veyare tle verey tote ous folelie spree eee kene re texe 7. A. thunbergit 

8B. Outer bulb coat entire, thin, membranous; leaves evergreen. 

DAR me Leaves hollow +2. siencvotereeteverere (oi Fetets sors sls ic: csssays 'ocateUatadeh oheaeves eCPM Reps PACA Rep ia] a ECIEUG oie ae a ROIS aor 8. A. chinense 
OBE yp Weavesrsolid very inarlowemelpriietels clsisiec sii rieiittiaetrchtsc trae teeiccieimieiek nt ete eiceee 9. A. virgunculae 

5B. ‘Tepals lanceolate to broadly lanceolate, gradually acuminate; leaves terete, sometimes filiform. 

10A. Bulbs ovoid, attached to obsolete rhizomes, the outer coat rather firm. ............... Os oh Tate 10. A. schoenoprasum 

10B. Bulbs lanceolate-cylindric to narrowly ovoid, attached to a short distinct rhizome, the outer coat thin, membranous. 

11. A. maximowiczi 
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1. Allium victorialis L. var. platyphyllum (Hult.) 
Makino. A. victorialis sensu auct. Japon., non L.; A. victori- 
alis subsp. platyphyllum Hult.; A. latissimum Prokhan— 
Gyoja-ninnixu. Plants with strong onion odor; bulbs 
lanceolate, 4-7 cm. long, the outer coat consisting of netted 
fibers, brown-yellow; leaves 2-3, oblong to broadly oblanceo- 
late, 20-30 cm. long, 3-10 cm. wide, subobtuse to subacute, 
entire, narrowed to the petiolelike base below, slightly glau- 
cous, somewhat fleshy, the midrib slightly raised beneath; 
scape 40-70 cm. long, the spathe ovoid, enveloping the lower 
portion, 2-parted in anthesis; flowers white or creamy-white, 
the pedicels 1.5-3 cm. long, the tepals ascending, oblong, 5-6 
mm. long, obtuse; stamens and style longer than the tepals, 
the anthers yellow-green——June-July. Moist woods in high 
mountains; Hokkaido, Honshu (centr. and n. distr. and Ya- 
mato Proy.) ——Sakhalin, Kuriles, Kamchatka, Korea, China, 
and e. Siberia. The typical phase occurs from Siberia to Eu- 
rope and India; also in N. America. 

2. Allium monanthum Maxim. Hime-nira, Hme-sirv, 
Hime-aMana. = Small delicate plant with slight odor; bulbs 
broadly ovoid, 6-10 mm. long, the outer coat transversely un- 
dulate, firmly membranous; leaves 1-2, nearly radical, linear, 
10-20 cm. long, 3-8 mm. wide, lunate in cross section, soft, 
narrowed at both ends, subobtuse, 9- to 13-nerved, smooth, the 

midrib obscure; scapes 5-12 cm. long, delicate, the spathe 
thinly membranous, ovoid, 6-7 mm. long, entire; flowers 

solitary, rarely 2, white to pinkish, 4-5 mm. long, campanulate, 
the pedicels rather short, the tepals oblong to narrowly ovate, 
subobtuse; style short, 3-lobed nearly to the middle; capsules 

globose——Apr. Woods and thickets in hills and the lower 
mountains; Hokkaido, Honshu, Shikoku-——Korea, Man- 
churia, and Ussuri. 

3. Allium tuberosum Rottl. 4. odorum sensu auct. 
Japon., non L.; A. yezoense Nakai: Nira. Plants with 
strong odor; bulbs tufted, attached to short rhizomes, the 

outer fibrous bulb coat yellowish; leaves few, linear, 20-30 

cm. long, 3-4 mm. wide, flat, soft, obtuse; scapes 30-50 cm. 

long, the spathe acute; flowers white, spreading, the pedicels 
slender, 1.5-3.5 cm. long, the tepals 5-6 mm. long, narrowly 
oblong, acute; stamens slightly shorter than the tepals, the 
anthers yellow, the filaments broadened below, entire; style 

not exserted——June-Sept. Naturalized and said to be spon- 

taneous in Honshu and Kyushu; widely cultivated as a vege- 
table-——China and India. 

4, Allium togasii Hara. Kanxaxernira. Bulbs ob- 
long, on short rhizomes, the outer fibrous coat brownish and 

finely netted; leaves 3-4, narrowly linear, 12-20 cm. long, 
1.2-2 mm. wide, flattened, fleshy, weakly 3-ribbed beneath, 
green; scapes terete, 12-25 cm. long; flowers white, the pedi- 
cels filiform, 6-12 mm. long, the tepals of the inner whorl 
about 4 mm. long; stamens about 6 mm. long, exserted, the 
filaments of the inner whorl abruptly dilated and often 
obsoletely toothed at base; capsules globose, 44.5 mm. long. 
—July. Shikoku (Kankakei, Azuki Isl. in Sanuki Prov.); 
very rare. 

5. Allium grayi Regel. A. nipponicum Fr. & Sav— 
No-srvu. _ Plants odoriferous; bulbs subglobose, white, about 
15 mm. in diameter, the outer coat thinly membranous, entire; 
leaves few, nearly 3-angled in cross section, shorter than the 
scape, shallowly grooved on upper side, 2-3 mm. wide, 
smooth; scapes erect, rather firm, terete, 40-60 cm. long, the 
spathe long beaked at apex; inflorescence pale pinkish, 4-6 
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mm. long, the flowers usually partially or almost wholly re- 
placed by sessile bulbils, the pedicels slender, about 15 mm. 
long, the tepals narrowly ovate-oblong, subobtuse, the midrib 
tinged red-purple on back; filaments exserted, not toothed; 

style elongate——May-June. Lowland meadows to mountain 
foothills; Hokkaido, Honshu, Shikoku, Kyushu——Ryukyus. 

6. Allium splendens Willd. A. lineare sensu auct. 
Japon., non Schrad—Mryama-rakkyo. Bulbs few or 
solitary, lanceolate, the outer coat thick, netted-fibrous; leaves 
3-4, linear, 3-5 mm. wide, flat, shorter than the scapes, the 
margin more or less uneven; scapes 15-40 cm. long; flowers 
rose-purple, about 4 mm. long, the pedicels 4-7 mm. long, the 
tepals narrowly ovate to ovate-oblong, obtuse, the midrib 
slightly deeper colored on back; filaments about equal to or 
slightly longer than the tepals, the inner ones with a deltoid 
to ovate tooth on each side at base-——July-Aug. Alpine 
meadows; Hokkaido, Honshu (centr. distr.)—Kuriles, 
Kamchatka, Sakhalin, n. Korea, and e. Siberia. 

7. Allium thunbergii G. Don. A. odorum sensu 
Thunb., non L.; 4. japonicum Regel; A. chinense sensu auct. 

Japon., non Don; A. pseudojaponicum Makino——Yama- 
RAKKYO. Bulbs few or solitary, narrowly ovoid, the outer 
coat slightly thickened, brown-tinged, entire or slightly netted- 
fibrous; leaves usually slightly shorter than the scape, obtusely 
trigonous, 2-5 mm. wide; scapes 30-60 cm. high, the spathe 
abruptly acute, broadly ovoid; flowers rose-purple, numerous, 

the pedicels 1-1.5 cm. long, the tepals 4-5 mm. long, elliptic, 
rounded at apex, the inner segments slightly longer than the 
outer; filaments much-exserted, broadened at base, the teeth 

obsolete——Sept—Nov. Low mountains; Honshu (Iwaki 
Proy., Kanto Distr. and westw.), Shikoku, Kyushu——s. Ko- 
rea. 

8. Allium chinense G. Don. 4. bakeri Regel; A. 
splendens sensu Miq., non Willd——Raxxyo. Bulbs nar- 
rowly ovoid, the outer coat whitish; leaves evergreen, linear, 

flat, rounded on back, soft; scapes 30-40 cm. long; flowers 
rose-purple, campanulate, the pedicels 15-30 mm. long, slightly 
arcuate, the tepals broadly ovate-elliptic, rounded at apex, 
about 5 mm. long, the inner segments slightly longer; fila- 
ments much-exserted, the inner 3 with a lanceolate tooth on 

each side at base; style long-exserted ——Sept—Nov. Chinese 
species much cultivated for the bulbs and sometimes estab- 
lished around cultivated fields. 

9. Allium virgunculae F. Maekawa & Kitam. Ito-raK- 
Kyo. Bulbs gregarious, narrowly oblong, 5-7 mm. in di- 
ameter, about 2 cm. long, the outer coat membranous, pale 
rose; leaves 3-5, spreading, linear, dark green, densely white- 
puncticulate, 10-20 cm. long, 1 mm. wide, solid; scapes erect, 

8-22 cm. long, slender, about 0.8 mm. in diameter, terete, 
striate; spathe whitish, membranous, broadly ovoid, about 5 
mm. long, acuminate; flowers 2-12, rose, about 5.5 mm. long, 

the pedicels 12-15 mm. long; tepals broadly ovate, 3-4 mm. 
wide, obtuse; filaments about 6 mm. long, the inner ones with 
an acute tooth on each side at base; style long-exserted; cap- 
sules about 4 mm. long, 5 mm. wide——Kyushu (Hirato Isl. 
in Hizen). 

10. Allium schoenoprasum L. 4. sibiricum L.; A. 
schoenoprasum var. sibiricum (L.) Regel——Ezo-necr. Bulbs 
narrowly ovoid, the outer coat rather firm, gray-brown, entire 
or nearly so, obscurely striate with fine longitudinal cells; 
leaves 2-3, shorter than the scape, terete, hollow, slender; 

scapes 40-50 cm. long, often purplish below, terete; spathe 
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broadly ovoid, abruptly acute; flowers many, rose, narrowly 
campanulate, the pedicels 7-10 mm. long, the tepals lanceolate, 
acuminate above, 9-12(-14) mm. long; stamens 1/2-2/3 as 
long as the tepals, not toothed; style not exserted——May- 
June. Hokkaido, Honshu.——Siberia to E. Europe, and N. 
America. 

Var. foliosum Regel. 4. ledebourianum Roem. & Schult. 
——Asatsuxi. Closely resembles the typical phase; bulbs 
ovoid; tepals 5-8(-10) mm. long, distinctly shorter than the 
pedicels, filaments equaling to slightly shorter than the tepals. 
—May-June. Mountains; Hokkaido, Honshu, Shikoku. 
— Siberia. 

Var. yezomonticola Hara. Hime-Ezo-nect.  Scapes 10- 
20 cm. long; leaves slender; umbels 2-3 cm. wide, the pedi- 

cels 3-8 mm. long, the tepals 6-8 mm. long, 1.5-2.5 mm. wide; 
stamens 4-5 mm. long——July—Aug. Hokkaido. 

Var. caespitans Ohwi. Kasu-asatsuxi. Closely resem- 

18. NOTHOSCORDUM Kunth 
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bles var. foliosum, the bulbs broadly ovoid, densely caespitose, 
semi-epigeal——Honshu (Shimotsuke Prov.) ; rare. 

11. Allium maximowiczii Regel. 4. schoenoprasum 
var. orientale Regel—Surouma-asatsuki. _ Allied to the 
preceding species; bulbs lanceolate-cylindric, the coat thinly 
membranous, attached to a short but distinct rhizome; scapes 
30-50 cm. long, relatively soft and stout; pedicels 8-15 mm. 
long; tepals 6-8 mm. long, equaling to slightly longer than 
the stamens———(July)—Aug. Alpine meadows; Honshu 
(centr. distr.)——The typical phase occurs in Dahuria to 
Ussuri and the high mountains of n. Korea. 

Var. shibutsuense (Kitam.) Ohwi. A. schoenoprasum 
var. shibutsuense Kitam. SHIBUTSU-ASATSUKI. Scapes and 
leaves slender and relatively firm; flowers and umbels smaller. 

Alpine regions; Honshu (Mount Shibutsu in Kotsuke 
Prov.). 

SUTEGO-BIRU ZOKU 

Inodorous bulbous perennials; leaves linear, flat; scapes solitary, naked, the umbel solitary, terminal, the spathe 2-parted, the 
bracts small or reduced; tepals persistent, connate below the middle, 1-nerved; stamens 6, the filaments adnate to the tepals, more 
or less dilated below, the anthers oblong; ovary 3-locular, the ovules 6-12 in each carpel; style filiform, the stigma small; 
capsules membranous, 3-valved. 

1. Nothoscordum inutile (Makino) Kitam. Allium 
inutile Makino——SurTsco-Birvu. Bulbs tunicate, subglo- 
bose, 1-1.5 cm. in diameter, the outer coat membranous; 
leaves produced in autumn, dying the following summer, 
linear, to 30 cm. long, flat, rounded on the back, the midrib 
distinct; scapes appearing before the leaves, 20-30 cm. long, 

About 30 species, mainly in N. and S. America, few in e. Asia. 

white, in a terminal umbel, broadly campanulate, the pedicels 
1.5-2 cm. long, the tepals subulate-linear, 7-8 mm. long, short 

connate at base, subobtuse at apex; stamens half as long as the 

tepals, the filaments inserted on the upper portion of the peri- 
anth-tube, not toothed; style short, 3-lobed—Sept—Oct. 
Meadows in lowlands; Honshu; rare. 

soft, the spathe thinly membranous; flowers few to several, 

19. LILIUM L. Yuri Zoxu 

Bulbs consisting of densely imbricate fleshy scales; stems erect or recurved above; leaves linear to linear-lanceolate, rarely 
ovate-cordate, alternate, sometimes more or less irregularly whorled; flowers large, 1 to more than 10, in loose corymbose 

racemes or dense spikes, erect or nodding, white, yellow-orange, or reddish, the perianth infundibuliform or campanulate, the 
tepals deciduous, free, narrowed at base, more or less recurved above, with a nectary groove inside near the base; stamens 6, 
the filaments usually filiform, the anthers linear or broadly lanceolate, versatile; ovary sessile, 3-locular, the ovules many; styles 
elongate, simple, the stigma sometimes 3-lobed; capsules loculicidal, oblong; seeds flat——About 70 species, in the temperate 
regions of the N. Hemisphere, especially abundant in e. Asia. 

1A. Leaves long-petiolate, ovate-cordate, convolute in bud; flowers narrowly infundibuliform, 10-15 cm. long, short-pedicelled, in dense 

terminal spikes; tepals saccate at base; styles elongate after anthesis; bulb-scales few. ............eeeeeceececees 1. L. cordatum 

1B. Leaves sessile or very short-petiolate, linear to lanceolate, flat in bud; flowers broadly infundibuliform; tepals recurved toward the tip, 
scarcely saccate at the base; bulb-scales usually many, lanceolate to ovate. 

2A. Flowers erect; stamens obliquely spreading. 

3A. Stems angled or narrowly winged, usually more or less woolly, commonly papillose-scabridous on the angles; tepals 7-10 cm. 
long: istyle longer! than\thehovanyausiyercicicie sicis ool ee Oram eee EER ect ie Eee ae 2. L. maculatum 

3B. Stems terete, nearly glabrous; tepals 3—4 cm. long; style not longer than the ovary. ............ 3. L. concolor var. partheneion 
2B. Flowers horizontal or nodding. 

4A. Stamens obliquely spreading; tepals often spotted, obliquely spreading, recurved above. 
5A. Leaves sparse, alternate. 

6A. Leaves sessile; lowers yellow to orange-red; nectary grooves pubescent. 

7A. Style not longer than the ovary, erect; plants without stolons and axillary bulbils. ................-.-- 4. L. callosum 

7B. Style distinctly longer than the ovary, ascending-arcuate above; plants with stolons or axillary bulbils. 

SAV Plantsawithystolonssaxdllanyabulbilstabsent-lmaeer ee eetieeteceererrternecceritceericetnkiiencnes 5. L. leichtlinu 
8B. Plants with bulbils in the leaf-axils, without stolons. ...........ccc ccc e cece cece eee e eee eeeeeees 6. L. lanctfolium 

6B. Leaves distinctly petioled; flowers white to rose; nectary grooves glabrous. 

9A. Tepals strongly recurved or somewhat revolute from the base, rose to darker spotted, rarely unspotted. .... 7. L. speciosum 

9B. Tepals obliquely spreading, recurved gradually on upper half, white, usually with reddish or yellowish spots. 

8. L. auratum 
5B. Leaves whorled in one to several series. 

10A. Tepals orange-red, not thickened, much recurved near base; bulb-scales often with a joint near middle. 9. L. medeoloides 
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10B. ‘Tepals strongly thickened, orange-yellow, gradually recurved above; bulb-scales not jointed. ............ 10. L. hanson 
4B. Stamens nearly erect; tepals not spotted, slightly recurved above. 

11A. Leaves sessile; flowers white or partially purplish. ..... 
11B. Leaves short-petioled; flowers pale rose. 

Ry WetaLah os: tyes cfets saiBea. <vakesstobale (ou suaitaal cvevtee 1a Roxorete teens 11. L. longiflorum 

12A. Tepals 5-7 cm. long, slightly recurved only near the tip, the outer segments nearly as broad as the inner, abruptly obtuse 
at apex; anthers yellow; leaves rather soft, usually broadly lanceolate. ..............0000eeeeeeeeees 12. L. rubellum 

12B. Tepals 10-13 cm. long, clearly recurved above, the outer segments much narrower than the inner, gradually narrowed 
above to an obtuse apex; anthers deep brown; leaves relatively firm, usually narrower than in the preceding species. 

1. Lilium cordatum (Thunb.) Koidz. Hemerocallis 
cordata Thunb.; L. cordifolium Thunb.; Cardiocrinum cor- 

datum (Thunb.) Makino—Usa-yuri. Stout glabrous 
perennial; stems 50-100 cm. long, pale green, hollow; leaves 
loosely whorled on lower half of the stem, long-petioled, ob- 
long-ovate to broadly ovate, cordate, 7-10 cm. long, 7-15 cm. 
wide, abruptly acuminate, the upper surface lustrous, pale to 
vivid green, the veins often variegated, the upper leaves bract- 
like; racemes simple, 3-7 cm. long, few-flowered, the bracts 
narrowly lanceolate, deciduous; flowers horizontal, greenish 
white, tubular-infundibuliform, 7-10 cm. long, the pedicels 
very short, the tepals narrowly oblanceolate——July—Aug. 
Moist woods in lowlands to foothills; Honshu (Kanto Distr. 
and westw.), Shikoku, Kyushu. 

Var. glehnii (F. Schmidt) Woode. Cardiocrinum glehnii 
(F. Schmidt) Makino; L. glehnii F. Schmidt; C. cordatum var. 
glehnit (F. Schmidt) Hara——O-usa-yuri. Plants stouter; 
leaves broadly ovate; flowers often up to 20, on a rather long 
rachis, 10-15 cm. long——Honshu (n. and centr. distr.), Hok- 
kaido— Sakhalin and s. Kuriles. 

2. Lilium maculatum Thunb. L. elegans Thunb.; L. 
davuricum subsp. thunbergianum (Schult. f£.) Wils.; L. thun- 
bergianum Schult. f.; L. venustaum Kunth—Svuxasut-yurt. 

Bulb-scales compactly imbricate, entire or partially jointed; 
stems usually 20-80 cm. long, relatively stout, erect, usually 
with papillose tubercles below and on angles, more or less 
white-woolly while young; leaves sessile, lanceolate to linear- 
lanceolate, 4-10 cm. long, 1-2 cm. wide, 3- to 5-nerved, spread- 

ing; tepals 8-10 cm. long, usually orange-red, sometimes yel- 
low or nearly scarlet in cultivated races, spotted, oblanceolate, 
densely hairy on margin of the nectary groove; anthers red- 
dish; style erect; capsules erect, 4-5 cm. long——June-Aug. 
Rocks along seashores; Honshu, Shikoku. Widely grown with 
numerous horticultural variants. 

Var. dayuricum (Ker-Gawl.) Ohwi. L. pennsylvanicum 
Ker-Gawl.; L. davuricum Ker-Gaw]l.—Ezo-suKAsHI-yuRI. 

Bulb-scales more often jointed; stems less densely papillose- 
tubercled but densely woolly——June-Aug. Rocks and sandy 
meadows along seashores; Hokkaido.—Kuriles, Kamchatka, 
Sakhalin, Korea, Manchuria, Amur, and Dahuria. 

Var. bukosanense (Honda) Okuyama & T. Koyama. L. 
bukosanense Honda—M1yaMa-suKASHI-YURI. Stems slen- 
der, ascending to reclining, erect only toward the top, papil- 
lose-tubercled on lower portion; leaves broadly linear; flowers 

solitary, rarely 2, erect, spotted—July. Rocky cliffs in 
mountains; Honshu (Mount Buko in Musashi). 

8. Lilium concolor Salisb. var. partheneion (Sieb. & 
de Vriese) Bak. L. parthencion Sieb. & de Vriese; L. cordion 
Sieb. & de Vriese——Hime-yuri. _ Bulbs small, ovoid, with 
few scales; stems nearly smooth, 30-80 cm. long, terete, green; 
leaves linear, 3-7 cm. long, 3-6 mm. wide, sessile, smooth 
except for minute semirounded tubercles on margin, the 
nerves slender; flowers 1-5, erect, orange-yellow to reddish, 

13. L. japonicum 

the tepals oblanceolate, loosely woolly outside, usually spotted, 
34 cm. long, the nectary grooves papillose on both sides; 
anthers the same color as the tepals; styles as long as the ovary. 
—June-July. Meadows in mountains; Honshu, Shikoku, 
Kyushu; rare-———Korea, Manchuria, Amur. The typical phase 
of China has purplish, more densely papillose-tubercled stems. 

4. Lilium callosum Sieb. & Zucc. L. tenuifolium var. 
stenophyllum Bak—No-ume-yuri1. Bulbs small, with 
few scales; stems 30-100 cm. long, terete, glabrous, erect; 
leaves sessile, linear, 5-13 cm. long, 3-6 mm. wide, narrowed 
at both ends, glabrous, the margin often with semirounded 
short tubercles; flowers few, nodding, orange-red or yellowish, 
with obsolete spots, the tepals 3-4 cm. long, oblanceolate, re- 
curved from below the middle, the nectary grooves slightly 
hairy on margin; style shorter than the ovary, erect; capsules 
narrowly oblong, 3-4 cm. long——July-Aug. Honshu, Shi- 
koku, Kyushu—Ryukyus, Formosa, China, Manchuria, 
Korea, and Amur. 

5. Lilium leichtlinii Hook. f. var. leichtlinii. L. Jeicht- 
linit var. majus G. F. Wils———K1paNa-NO-ONL-YURI, Flow- 
ers yellow. Said to occur in Honshu (Suruga and Izu 
Prov.) and in Amami-Oshima in the Ryukyus; frequently 
cultivated in our gardens. 

Var. tigrinum (Regel) Nichols. L. pseudotigrinum Carr.; 
L. maximowiczit Regel; L. leichtlinii var. maximowiczii 
(Regel) Bak.; L. maximowiczii var. tigrinum Regel—Ko- 
oni-yurI. Bulbs subglobose, with slender hypogeal stolons; 
stems 1-2 m. long, terete, erect, usually papillose-tubercled; 
leaves linear, 8-15 cm. long, 5-12 mm. wide, glabrous or 
slightly white-hairy; flowers few, nodding, orange-red, spotted, 
often white-woolly outside, the tepals gently revolute, lanceo- 
late, 6-8 cm. long, hairy on margin of the nectary groove. 
July-Aug. Honshu, Shikoku, Kyushu——Korea and Man- 
churia. 

6. Lilium lancifolium Thunb. L. tigrinum Ker-Gawl. 
——Onryuri. Bulbs broadly ovoid-globose, 4-8 cm. across; 
stems stout, erect, 1-2 m. long, purplish, white-woolly while 
young; leaves broadly linear to lanceolate, 5-18 cm. long, 
5-15 mm. wide, sessile, with few fleshy scaly bulbils in axils; 
flowers odorless, 4-20, orange-red, with darker spots inside, 
the tepals revolute, lanceolate, or the inner segments broadly 
lanceolate, 7-10 cm. long, short-hairy on margin of the nectary 
groove; styles elongate, upwardly curved—TJuly—Aug. 
Hokkaido, Honshu, Shikoku, Kyushu; commonly cultivated 
in gardens——Korea, Manchuria, and China. 

7. Lilium speciosum Thunb. Kanoxo-yurr. Bulbs 
7-10 cm. long and as much in diameter; stems 1-1.5 m. long, 

smooth, glabrous, terete; leaves short-petioled, broadly lanceo- 

late to oblong, 10-18 cm. long, 2-6 cm. wide, smooth, glabrous, 

5- to 7-nerved; flowers few to more than 10, reddish pink and 
usually white above, commonly dark red-spotted, sometimes 
pure white, nodding, the pedicels elongate, rather stout, the 
bracts leaflike, the tepals geniculately reflexed on lower half, 
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broadly lanceolate, 8-10 cm. long, the nectary gland glabrous 
on margin; style elongate, curved upward; capsules oblong or 
ovate-oblong, with 3 broad grooves and 6 shortly winged 
angles——Aug. Shikoku, Kyushu; rare. Frequently culti- 
vated. 

8. Lilium auratum Lindl. L. dexteri Hovey ——Yama- 
yuri. Bulbs depressed-globose, 6-10 cm. in diameter; stems 
1-1.5 m. long, slightly purple-tinged, smooth, glabrous; leaves 
short-petioled, spreading, broadly to narrowly lanceolate, 10- 
15 cm. long, 1.5-3.5 cm. wide; flowers usually few, sometimes 
up to 20, broadly infundibuliform, nodding or at right angles, 
on stout often bracteate pedicels, white with dark red spots, 
strongly fragrant, the tepals obliquely spreading, broadly 
lanceolate to narrowly ovate, 10-18 cm. long, recurved above, 
the inner segments broader, yellowish and glabrous on margin 
along the nectary groove; style elongate, curved upward at 
tip; capsules oblong, 5-8 cm. long.—July-Aug. Hills and 
mountains; Honshu. Naturalized in Hokkaido. 

Var. platyphyllum Bak. L. auratum var. hamaoanum 
Makino; L. platyphyllum (Bak.) Makino——Saxu-yur1. 
Taller and stouter than the typical phase; leaves 3.5-6 cm. 
wide; flowers larger, more numerous, the tepals broader, with 

fewer yellowish spots to nearly spotless——Honshu (Izu 
Isls.). Said to grow with the typical phase on the Izu Penin- 
sula. 

9. Lilium medeoloides A. Gray, L. avenaceum Fisch. 
ex Maxim.; L. maculatum Bak. non Thunb.; L. sadoinsulare 

Masam. & Satomi; L. medeoloides var. sadoinsulare (Masam. 
& Satomi) Masam. & Satomi——Kuruma-yurit. Bulbs 2- 
2.5 cm. in diameter, the scales jointed toward the middle and 
base; stems smooth, 30-70 cm. long, terete; leaves mostly ap- 
proximate below the middle of stem, verticillate, lanceolate to 

oblanceolate or narrowly ovate, 5-12 cm. long, 3-5 cm. wide, 
upper leaves alternate, small, few; flowers 1-5, orange-red, 
foetid, rather small, the pedicels bracteate, erect, the tepals 
much-recurved from near base, lanceolate, 3-4.5 cm. long, 
with few to rather numerous dark spots, the nectary glands 
glabrous or with short-hairs on margin near base; capsules 
obovate——July—Aug. Damp woods and meadows, some- 
times ascending to alpine regions; Hokkaido, Honshu (centr. 
and n. distr.) ——Kuriles, Kamchatka, Sakhalin, s. Korea, and 
China. 

10. Lilium hansonii Leichtl. L. maculatum Hook. f., 
non Thunb.; L. medeoloides var. obovata Fr. & Sav-——TAakE- 

SHIMA-yuRI. Bulbs 3.5-7 cm. in diameter, the scales imbri- 

20. ERYTHRONIUM L. 

LILIACEAE 

cate, narrowly ovate, inarticulate, acute on margin; stems 

1-1.5 m. long; leaves verticillate, oblanceolate to narrowly ob- 
long, 10-18 cm. long, 2-4 cm. wide; flowers 4-12, yellow, 
fragrant, nodding to horizontal, the tepals very thick, spread- 
ing, gently recurved, broadly lanceolate to oblanceolate, 3-4 
cm. long, with glabrous nectary glands; capsules subglobose, 
2.5-3.5 cm. long and as much in diameter—June-July. 
Said to be spontaneous in Hokkaido— Korea and Ussuri. 

11. Lilium longiflorum Thunb. Tepro-yurt. Bulbs 
depressed-globose, 5-6 cm. in diameter; stems 30-100 cm. 

long, smooth; leaves sessile, narrowly lanceolate, 10-18 cm. 
long, 5-15 mm. wide; flowers few, sometimes solitary, white, 
the midrib and marginal zone often with a purple hue, fra- 
grant, tubular-infundibuliform, the tepals oblanceolate, un- 
spotted, 13-18 cm. long, with slightly recurved tip, the nectary 
glands glabrous; styles elongate, slightly curved upward at 
tip; capsules oblong——May-June. Kyushu (Yakushima and 
Tanegashima) —Ryukyus. 

12. Lilium rubellum Bak. L. japonicum var. rubellum 
(Bak.) Makino——Hime-sa-yurt. Bulbs 2.5-3 cm. in di- 
ameter, ovoid-globose; stems 30-80 cm. long, smooth, naked 

below; leaves broadly lanceolate to narrowly oblong, 5-10 cm. 
long, 3-3.5 cm. wide, abruptly narrowed at both ends, short- 
petioled, smooth; flowers 1-3(-6), fragrant, rose-colored, in- 
fundibuliform, the tepals oblanceolate, 5-7 cm. long, un- 
spotted, with glabrous nectary glands, recurved slightly near 
the summit; style elongate, curved slightly upward at tip-—— 
June-Aug. Low mountains, sometimes also on alpine slopes; 
Honshu (Japan Sea side of centr. and n. distr.). 

18. Lilium japonicum Thunb. L. krameri Teutschell; 
L. belladonna Leichtl.; L. japonicum var. angustifolium Ma- 
kino; L. makinoz Koidz.; L. abeanum Honda; L. japonicum 
var. abeanum (Honda) Kitam=—Sasa-yuri. Bulbs broadly 
ovoid, 2-4 cm. in diameter, the scales ovate; stems rather slen- 
der, 50-100 cm. long, glabrous, slightly glaucous; leaves 
broadly lanceolate to narrowly oblong, 5-10 cm. long, 3-3.5 
cm. wide, abruptly narrowed at each end, short-petioled, 
smooth; flowers 1-3(-5), fragrant, rose-colored, infundibuli- 
form, nodding or horizontal, the tepals broadly oblanceolate, 
12-15 cm. long, the inner segments broader, the outer nar- 
rowed above, the nectary gland greenish, glabrous; style 
elongate, slightly curved above; capsules obovoid, about 4 cm. 
long—July—Aug. Thickets in hills and low mountains; 
Honshu (centr. distr. and westw.), Shikoku, Kyushu. 

Karaxurt Zoku 

Perennial bulbous herbs; scapes single, simple, 2-leaved on lower half; leaves petiolate, flat, ovate to broadly lanceolate; 
flowers nodding, solitary or several on slender peduncles, relatively large, the tepals 6, free, in 2 series, lanceolate, 3- to 5- 
nerved, recurved above; stamens 6, shorter than the tepals, the filaments subulate, slightly flattened at base, often unequal in 
length, the anthers oblong to linear; ovary sessile, 3-locular, the ovules many; style filiform or slightly broadened above, 

shortly 3-lobed; capsules membranous to coriaceous, 3-angled, globose to elliptic. 
of the N. Hemisphere, most abundant in w. N. America. 

1. Erythronium japonicum Decne. E. dens-canis var. 
japonicum Bak.—KaTakurt. Bulbs cylindric-lanceolate, 
5-6 cm. long, about 1 cm. in diameter, with two bulblets sub- 
tending at the base; scapes 20-30 cm. long, with a pair of 
leaves below the middle; leaves petiolate, narrowly ovate or 

oblong, 6-12 cm. long, 2.5-5 cm. wide, obtuse, mucronate or 
acute, entire; flowers solitary, terminal, nodding, long-pedun- 

About 15 species, in the temperate regions 

culate, rose-purple, the tepals lanceolate, 5-6 cm. long, 5-10 
mm. wide, with a 3-lobed dark purple spot at base; stamens 
slightly unequal, the anthers broadly linear, 6-8 mm. long; 
capsules suborbicular, 3-angled; stigma short, 3-lobed—Apr. 
Woods in lowlands and low mountains; Hokkaido, Honshu, 

Shikoku (rare); commoner northward.—Korea. 
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21. TULIPAL. Amana Zoxu 

Bulbous perennial herbs; scapes few-leaved; leaves oblong to linear, radical or lower cauline; flowers erect, the tepals 6, 

deciduous, free, eglandular, blotched inside near base; filaments filiform or subulate, shorter than the perianth, the anthers 
linear-oblong; ovary oblong, many-ovuled; style often very short; capsules oblong to subglobose, loculicidal, 3-valved; seeds flat, 
often narrowly winged on margin.——About 50 species, in the temperate regions of the Old World, especially abundant in centr. 
Asia. 

1A. Leaves 15-25 cm. long, 5-10 mm. wide, glaucous, usually gradually narrowed to a small obtuse apex; bracts 2-3. .... 1. T. edulis 
1B. Leaves 10-15 cm. long, 7-15 mm. wide, abruptly contracted to an obtuse apex, brownish green with a broad white band along the 

riitabalel Elaeniow othd OOOO GRE SDD 6 CAMO OUOCTO OO OU CEE ciEmnC acc Gout CoD oC aoc CHCA Eiriiart: cies ae ICC 2. T. latifolia 

1. Tulipa edulis (Miq.) Bak. Orithya edulis Miq.; O. latifolia Makino; Amana latifolia (Makino) Honda——Hiro- 
oxypetala sensu A. Gray non Kunth; Amana edulis (Miq.) HA-AMANA. — Bulbs ovoid, 3-4 cm. long, the outer coat dark 
Honda——Amana. _ Bulbs broadly ovoid, 3-4 cm. long, 
with dark brown outer coat; leaves 2, relatively thick, attached 

near base of the scape, paired, linear, 15-25 cm. long, 5-10 
mm. wide, gradually narrowed to an obtuse point, glaucous; 
scapes slender, 15-30 cm. long, often decumbent, the bracts 
2(-3), linear, 2-3 cm. long; flowers 1-3, 2-2.5 cm. long, erect, 
the pedicels 2-4 cm. long, the tepals lanceolate, subobtuse or 
subacute, white with dark purple striations inside; style 4-5 
mm. long; capsules nearly globose and angled, about 1.2 cm. 
long and as broad———Mar.—Apr. Meadows in lowlands along 
rivers; Honshu (Kanto Distr. and westw.); Shikoku, Kyushu; 
common.—China. 

2. Tulipa latifolia (Makino) Makino. T. edulis var. 

22. FRITILLARIA L. 

brown, long-pubescent inside; scapes 15-20 cm. long, simple, 
rarely forked above the leaves; leaves 2, essentially paired, soft, 
10-15 cm. long, 7-15 mm. wide, brownish green to purplish, 
with a broad white longitudinal band above, abruptly con- 
tracted to the obtuse apex; bracts 3, linear, 2-3 cm. long, 1-2 
mm. wide, equaling to shorter than the pedicels; flowers 
solitary, 2-2.5 cm. long, on slender pedicels, the tepals Janceo- 
late, subobtuse, white with several dark purple nerves inside, 
green near base; stamens less than half the length of tepals, 
the filaments flat, broadly lanceolate, greenish, 1.5-2 times as 
long as the anthers——Mar—Apr. Wooded hills; Honshu 
(Musashi and Ise Prov.); rare. 

Barmo Zoku 

Bulbous herbs with few to many, sometimes jointed scales; scapes simple, erect, leafy; leaves alternate, opposite, or verticillate, 
rarely attenuate above into a curved point; flowers relatively large, nodding, solitary or few, campanulate, the tepals 6, oblong 
or ovate, with a depressed nectary gland above the base; filaments filiform or slightly flattened; ovary 3-carpellate, many-ovuled; 
style filiform or columnar, entire or 3-lobed; capsules globose to obovoid, angled, loculicidal; seeds fattened, narrowly winged on 

margin—About 60 species, in the temperate regions of the N. Hemisphere. 

1A. Bulbs with many jointed scales; flowers 1 to several, brown-purple, sometimes greenish. ........-.....++-e- 1. F. camtschatcensis 

1B. Bulbs with 2 large inarticulate scales. 
2A. Leaves many, the upper elongate to a hooked point; flowers 1 to several. ..........-200000eees 2. F. verticillata var. thunbergi 

2B. Leaves in 2 whorls, not elongate above, the lower whorl 2-leaved, the upper 3-leaved; flowers solitary. 

3A. Flowers narrowly companulate; tepals oblanceolate or linear-oblong, glandular at base, colored net inside absent; filaments and 
stylenderisclypaplllascametsairnrrerei eave. otto cestcyel Bc yey arses ovat incPacala eee eae ee ent aree ee ne a Maree 3. F. amabilis 

3B. Flowers broadly campanulate; tepals obovate-oblong, glandular on lower third, colored net inside present. ........ 4. F. japonica 

1. Fritillaria camtschatcensis (L.) Ker-Gawl. Lilium 
camtschatcense L—Kuvro-yurt. Bulbs depressed-globose 
(a seashore race exists with short stolons), 1.5-3 cm. in diam- 
eter, the scales many, white short-stiped or jointed; stems 10-50 
cm. long, erect, with few to several whorls of leaves; leaves in 
verticils of (2—)3-5, sessile, 3-7 cm. long, 1-3 cm. wide, sub- 
obtuse to subacute, lanceolate to ovate-oblong; flowers | to sev- 

eral, on short pedicels, nodding, dark brown-purple, broadly 
campanulate, foetid, the tepals rather thick, 2-3 cm. long, 7-10 
mm. wide, obtuse, papillose-hairy at apex, the glands nearly 
basal; style 3-parted nearly to the base; capsules oboyoid- 
globose, 2-2.5 cm. long——(June) July-Aug. Hokkaido 
(rocky places along seashores in eastern distr. and alpine 
regions in centr. distr.), Honshu (centr. and n. alpine regions). 
—Kamchatka, Kuriles, Sakhalin, Ussuri, and N. America. 

2. Fritillaria verticillata Willd. var. thunbergii (Miq.) 
Bak. Uvularia cirrhosa Thunb., non F. cirrhosa Don; F. 

thunbergiti Miqg—Batmo. _ Bulbs 1.5-3 cm. in diameter, 
scales semiglobose, white, thick, fleshy; stems 30-80 cm. long, 
erect, many-leaved; leaves opposite or ternate, linear-lanceolate, 

gradually narrowed toward the tip, sessile, 7-15 cm. long, 5-10 
cm. wide, whitish beneath, the upper cauline leaves bractlike 
and producing a hooked tendrillike point; flowers several or 
sometimes solitary, the pedicels 1-2 cm. long, the tepals pale 
yellow, 2.5-3 cm. long, about 1 cm. wide, obsoletely reticulate 

inside, oblong, obtuse, with a nectary gland near the base; 
style longer than the stigmas; fruit squarrose with 6 broad 
wings, the tip retuse——Apr—May——Chinese plant long 
cultivated in our gardens for medicinal and ornamental pur- 
poses, sometimes naturalized——The typical phase occurs in 
the Altai Mts. and centr. Asia. 

3. Fritillaria amabilis Koidz. Hososana-Ko-Barmo, 
Bulbs globose, 6-8 mm. in diameter, the scales 2, thickened, 
semiglobose; stems 15-20 cm. long; leaves cauline, consisting 
of a pair of opposite leaves near the middle and 3 verticillate 
leaves (bracts) above, the lower pair lanceolate or linear- 
lanceolate, 4-6 cm. long, 4-10 mm. wide, subacute, sessile, the 
upper 3 usually smaller, commonly linear, the pedicels about 
1 cm. long; flowers tubular-campanulate, the tepals oblanceo- 
late to linear-oblong, not reticulate, 1.5-2 cm. long, glandular 
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near the base; filaments and style rather densely papillose —— 
Mar-Apr. Honshu (Chigoku Distr.), Shikoku, Kyushu; 
rare. 

4, Fritillaria japonica Mig. var. koidzumiana (Ohwi) 
Hara & Kanai. F. Roidzumiana Ohwi——Ko-za1mo, KosHINo- 
KO-BAIMO. Bulbs globose, about 1 cm. in diameter, the 
scales 2, thickened, semiglobose; stems 15-20 cm. long, erect; 

leaves lanceolate to broadly linear, opposite below, the upper 
verticillate, 4-6 cm. long, 5—18 mm. wide, sessile, obtuse; flow- 
ers solitary, broadly campanulate, about 2 cm. long and as 

23. ASPARAGUS L. 

LILIACEAE 

wide, the pedicels about 1 cm. long, recurved, the tepals nar- 
rowly oblong, 6-7 mm. wide, pale yellow, on the inside retic- 
ulate, dark purple, loosely fimbriate on margin near middle 
and on midrib inside——Apr.—May. Honshu (Izu, Suruga, 
Echigo, and Iwashiro Prov.) ; rare. 

Var. japonica. F. japonica; F. muratana Ohwi—Awa- 
KO-BAIMO, Ko-zarmo. _ Closely resembles the preceding but 
slightly smaller; tepals entire, 16-18 mm. long, 4-5 mm. wide. 
—Apr. Honshu (Ise and Mino Proy.), Shikoku; rare. 

Kusa-suGI-KAZURA ZOKU 

Rhizomatous dioecious herbs or subshrubs; stems erect or sometimes scandent, branching; leaves reduced to scales, the 
branchlets (cladodes) in their axils functioning as leaves; flowers small, solitary to several in umbels or racemes, bisexual (or 

plants dioecious), campanulate to tubular, the tepals free or connate below; stamens 6; ovary 3-locular; style simple, the stigmas 
3; fruit a globose berry; seeds 1 to few, globose—About 300 species in the temperate to subtropical regions of the Old World, 
especially in drier areas. 

1A. Flowers 1-2 in axils, campanulate or tubular-campanulate, 5-7 mm. long; pedicels 8-12 mm. long, slender, jointed at or above the 
middle; cladodes slender, straight; fruit red. 

2A. Branches nearly terete, slender, smooth; flowers 5-6 mm. long; anthers as long as the filaments; cladodes 1-2 cm. long, slender. 
1. A. officinalis 

2B. Branches 3-angled, with semiround tubercles on the angles; flowers 6-7 mm. long; anthers longer than the filaments; cladodes 1-3 
Giimlloieieedtisoud odond sole. 6 bods om RE Omebmaons Sons ye ese asana e janategahecn aylate etal sh Sosiior aust sa tvsyekenalete eae koe een 2. A. oligoclonos 

1B. Flowers several, fasciculate in axils, rarely 1-2, broadly campanulate or infundibuliform, 2-5 mm. long; pedicels 2-5 mm. long; 

cladodes often arcuate or falcate. 
3A. Pedicels jointed near the middle. 

4A. Cladodes 3-6 in a fascicle, straight, 3-angled, acute; roots elongate; flowers about 5 mm. long; fruit red. ........ 3. A. kiusianus 
4B. Cladodes 1 or 2(-3) in a fascicle, loosely falcate, lustrous, flattened, 3-angled, acuminate with a short awn at the tip; roots fusi- 

form; flowers about 2.5 mm. long; fruit whitish. ...... ayelesh tcc Reapcaibes fore aitigs mmaceneaap nae oe 4. A. cochinchinensis 

3B. Pedicels jointed immediately beneath the flowers; roots slender; cladodes 3—7 in a fascicle, 3-angled, acuminate with a short awn 
at apex, loosely falcate; fruit red. .....................- 

1. Asparagus officinalis L. ORANDA-KIJL-KAKUSHI. 
Rhizomes short-creeping with stout fibrous roots; stems 1-1.5 
m. long, smooth, much branched, terete; cladodes slender, 5-8 

in a fascicle, filiform, acuminate, 1-2 cm. long, straight; flow- 
ers tubular-campanulate, yellowish green, the pedicels solitary 

or paired, slender; anthers narrowly ovate, obtuse, nearly as 
long as the filaments; fruit red, globose—May-June. Eu- 
rope. Cultivated as a vegetable in our gardens. 

2. Asparagus oligoclonos Maxim. A. tamaboki Yatabe 
‘TAMABOKI, TSUKUSHI-TAMABOKI. Rhizomes short, with 

elongate roots; stems 50-100 cm. long, much branched above, 
erect, striate, angled, minutely scabrous when dried; cladodes 
1-8 in a fascicle, linear, acute, straight, angled, 1-3.5 cm. long, 

deep green; flowers paired or solitary, 6-7 mm. long, tubular- 
campanulate, yellowish green, the pedicels jointed at or above 
the middle, 8-9 mm. long; anthers narrowly ovate-lanceolate, 
mucronate, longer than the filaments; fruit red. May-June. 
Mountains; Kyushu——Korea, Manchuria, Amur, and Ussuri. 

8. Asparagus kiusianus Makino. Hama-TAMABOKI, 
Rhizomes short, with elongate roots; stems angled, 50-80 cm. 
long, much branched, the branchlets angled, scaberulous; clad- 
odes (1-)3-6 in a fascicle, straight, deep green, 3-angled, 
acute, 1-1.5(-1.8) cm. long; flowers yellow-green, 2-6 in axils, 
about 5 mm. long, campanulate-infundibuliform, the pedicels 
25-4 mm. long, jointed near the middle; anthers oblong, 
mucronulate, longer than the filament; fruit red ——Near sea- 
shores; Kyushu (Hizen and Chikuzen Prov.). 

4. Asparagus cochinchinensis (Lour.) Merr. Melan- 
thium cochinchinense Lour.; A. lucidus Lindl—Kusa-suct- 

KAZURA, TEMMoNDO. Rhizomes short, the adventitious roots 

ancy eccvetan sd says yedepegsqeisystteeote says iitel Sieaeas RASC Rete RCP RR OS Les 5. A. schoberioides 

fusiform; stems subscandent, 1-2 m. long, the branches slender, 
acutely angled, nearly smooth; cladodes 1-2 in a fascicle, lin- 
ear, flattened, 3-angled, acuminate with a short awn at apex, 

1-2 cm. long, 1-1.2 mm. wide, somewhat falcate, lustrous; 

flowers 1-3, pale yellow-green, campanulate-infundibuliform, 
about 3 mm. long, the pedicels 2-5 mm. long, jointed near the 
middle; anthers ovate-elliptic, obtuse, shorter than the fila- 
ments; fruit whitish——May. Near seashores; Hokkaido 
(naturalized), Honshu, Shikoku, Kyushu-—Ryukyus, For- 
mosa, China, and Korea. 

Var. pygmaeus (Makino) Ohwi. A. lucidus var. pygmaeus 
Makino; A. pygmaeus (Makino) Makino—Tacui-TEMMon- 
po. Stems erect, 15-20 cm. long——Cultivated in our gar- 
dens. 

5. Asparagus schoberioides Kunth. 4. wrighti A. 
Gray; A. parviflorus Turcz.; A. sieboldii Maxim.; A. rigidulus 

Nakai ——Kijr-xakusut. _—_ Roots elongate; stems 50-100 cm. 
long, much branched above, the branchlets acutely angled, 
papillose on the angles; cladodes 3-7 in a fascicle, narrowly 
linear, flattened with a raised rib on one side, somewhat fal- 

cate, 1-2 cm. long, acuminate, short-awned at the tip; flowers 
2-4 in the axils, broadly campanulate, 2.5-3 mm. long, pale 
greenish yellow, the pedicels short, 1-2 mm. long, jointed 
near the top; anthers cordate, much shorter than the filaments; 

fruit red—May-July. Hokkaido, Honshu, Shikoku, Kyu- 
shu. Sakhalin, Korea, Ussuri, Dahuria, Manchuria, China, 

and Formosa. 
Var. subsetaceus Franch. Hosopa-KIjI-KAKUSHI. 

cladodes more slender. Occurs with the typical phase. 
The 
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24. DIANELLA Lam. Kixyo-ran Zoku 

Evergreen perennial herbs from stout branching rhizomes; leaves linear, 2-ranked, radical, subcoriaceous, flat, with a raised 
costa beneath; scapes relatively tall, with few, short, linear leaves; inflorescence paniculate, loosely branched, bearing many 
short terminal racemes, the bracts small, the pedicels jointed at top; flowers blue, sometimes pale yellow, relatively small, 
nodding, the tepals free, narrowly oblong, 3- to 7-nerved; stamens 6, the filaments usually partially thickened, the anthers 
opening by terminal pores; ovary 3-locular, the ovules 3-8 in each locule; style filiform, the stigma small; fruit a berry, sub- 
globose, blue; seeds ovate, often flattened, lustrous, black——About 20 species, from India to the Pacific Islands, also in n. 
Australia and Madagascar. 

1. Dianella ensifolia (L.) DC. Dracaena ensifolia L.; with few small loose leaves; panicle 15-30 cm. long, loosely 
Dianella nemorosa Lam— K1Ky6-ran. Evergreen gla- branched, the flowers on upper part, the pedicels arcuate, 7-15 
brous herb from stout creeping rhizomes, the old decayed leaf 
sheaths covering the base; leaves 50-60 cm. long, 1-2 cm. 

wide, rather firm and lustrous above, broadly linear, gradually 
tapering, the tip obtuse, also gradually narrowed and loosely 
folded below to a densely imbricated sheath, the midrib im- 
pressed above and keeled beneath; scapes 50-100 cm. long, 

mm. long, the bracts small, membranous, the tepals spreading, 
blue, about 6 mm. long, narrowly oblong; filaments relatively 
stout above, geniculate near the middle; berry ovoid-globose 
to globose, blue-purple, about 4 mm. in diameter——Apr— 
Aug. Near seashores; Honshu (Kii Prov.), Shikoku, Kyu- 
shu.—Ryukyus, Formosa, and Malaysia. 

25. POLYGONATUM Adans. Amapoxoro Zoku 

Rhizomes thickened, creeping; stems simple, leafy; leaves alternate or rarely verticillate, entire, lanceolate to broadly el- 
liptic, many-nerved; inflorescence an axillary cyme sometimes reduced to a fascicle or single flower, the pedicels jointed below 
the flower, the bracts sometimes developed; flowers pendulous and tubular, the tepals 6, tubular-connate; filaments adnate to 
the corolla-tube, filiform or flattened, the anthers oblong to lanceolate, bifid at base, introrse; ovary 3-locular, the ovules 4-6 in 
each locule; style slender, the stigma small; fruit a globose few-seeded berry———About 30 to 40 species, in the temperate regions 
of the N. Hemisphere. 

1A. Bracts absent. 

2A. Filaments with dense multicellular long hairs; stems terete, finely striate; leaves smooth, usually whitish beneath; peduncles 

elongate, horizontally spreading; rhizomes with thickened internodes. .........20 0002 ccececceeccceeceees 1. P. lastanthum 
2B. Filaments smooth, glabrous or papillose-tuberculate; peduncles strongly arcuate-recurved from the base. 

3A. Stems angled except at base, erect or ascending above; rhizomes cylindrical, long-creeping, with long internodes. 
4A. Stems erect, 15-30 cm. long; filaments, leaves on lower side, and the leaf-margins papillose; rhizomes 2-4 mm. in diameter; 

leavesypaleypreeny beneath. yj -pors te cakele eccteresetes=a/ictoieic) shy TV TeT Ae evoh ese lenses erecta eeesic eye, ore ited eroleleiees 2. P. humile 
4B. Stems ascending above, 30-100 cm. long; filaments and leaves smooth or nearly so; rhizomes 5-20 mm. in diameter; leaves 

glaucous ibeneathisg spaces cierto cetayay epee: chore tole ceitetatoteate ieiaiciaitiar As craven nem avs lalevayaeec eters ches nnave eta lakes 3. P. odoratum 

3B. Stems nearly terete, prominently arcuate-ascending above; rhizomes with short thickened internodes, submoniliform; perianth- 
tube slightly elongate and stipitate at the base. 

5A. Flowers 25-35 mm. long, pale green; leaves glaucescent beneath, smooth; stems terete; filaments 7-10 mm. long, much thickened 

atibase, papilloseiexcept at apex; anthers/4-5—)-5 WIM LOD ge eee oleleici- = opolaci cle. clavaisisie sicveivlete ce cls sieieeielercrare 4. P. macranthum 
5B. Flowers 18-23(-25) mm. long; leaves usually papillose on nerves beneath; filaments thickened below, smooth or nearly so, 

4.5-7 mm. long; anthers 2.5-3 mm. long. 

6A. Leaves lanceolate-ovate to narrowly ovate, acute; filaments smooth. ................0e0ee0eeeeeeee 5. P. trichosanthum 

GHip Leavesminear-lancealate)itoablong-lanceol ates tas creveve cieietetVale rt torsistersyaietey ovain intellect avciaieielete isis ete eieietetereieraiara ele 6. P. falcatum 
1B. Bracts distinct. 

7A. Bracts membranous, 1-nerved, as long as to shorter than the pedicels; peduncles 1.5-3 cm. long; flowers greenish, 22-25 mm. long; 
PersAanthy pubescente sider ans cewoyar cela, scapes ctstevase aravascdcmucrolaretertrconarere terete s wletererar steve ers tear altace mace cine 7. P. inflatum 

7B. Bracts herbaceous, several- to many-nerved, much longer than the pedicels; peduncles 5-15(-20) mm. long; flowers 12-25 mm. 
long; perianth-tube whitish to pale yellow-green, glabrous. 

8A. Peduncles, pedicels, bracts, and frequently the underside of leaves prominently papillose; flowers yellow-green, about 13 mm. 
long; pistil shorter than the stamens; style twice as long as the ovary ............e0eeeeeeeeceeeeeeees 8. P. cryptanthum 

8B. Peduncles and pedicels smooth; bracts and leaves beneath rarely papillose; flowers whitish or pale green, 20-25 mm. long; 
pistil longer than the stamens; style 2.5—4 times as long as the ovary. 

9A. Bracts lanceolate, usually papillose on the margin, usually inserted at or above the middle on the pedicels. 
LOA: WRilaments, glabrous: srp-yscajersicte on cvehehsie «sys iece: oe ola) eies wie: 01 <t01ey tater s Richazs/a/aiscreveisley ote elmisyege's eyete 9. P. desoulavyi var. yezoense 
LOB Pilamentspmieal yr ber elem totes s tot sca overs hee o eleinidic icin eine ae ocetarersyassyotov ate fais Asks (cis garevexe. =" eaesbisrs ejejatefeainiafo\aieces 10. P. miserum 

OB= | Bractsvovatessmoathmnserted ati base OL ipedicelss aici ete ni oe asinine le bre alas te eae nice chases oe nite coe 11. P. involucratum 

common peduncle; flowers white, the tips greenish, 15-18 mm. 
long, sometimes with a very short stipe at the base——May- 
June. Thin woods, low mountains and hills; Hokkaido, Hon- 

shu, Shikoku, Kyushu——Forma amabile (Yatabe) Makino. 
P. amabile Yatabe—HtMeE-NaruKo-yurI. _ Leaves with pur- 
plish variegation. 

1. Polygonatum lasianthum Maxim. Mryama-NArUKo- 
yuri. Slender herbaceous perennial from creeping knotty 
rhizomes 3-8 mm. in diameter; stems 30-60 cm. long, ascend- 
ing above, weakly striate; leaves firm, narrowly oblong to 
broadly elliptic, short-petiolate, smooth, often glaucescent be- 
neath, thinly chartaceous; peduncles 1-2 cm. long, 1- to 3- 
flowered, horizontally spreading, the pedicels shorter than the 
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2. Polygonatum humile Fisch. P. officinale var. hu- 
mile (Fisch.) Bak—Hme-1zur. _—_ Rhizomes elongate, slen- 
der, 3-4 mm. in diameter; stems erect, 15-30 cm. long, angled; 
leaves oblong-lanceolate, 4-7 cm. long, 1.5-3 cm. wide, sessile, 

the nerves loosely papillose beneath; flowers 1 to 2, yellowish 
green, 15-18 mm. long, the pedicels 7-15 mm. long, the fila- 
ments slightly papillose, the anthers deltoid-lanceolate, 3-3.5 
mm. long, slightly shorter than the filaments. June-July. 
Meadows and thin woods in lowlands from sea level to the 
foot of the mountains; Hokkaido, Honshu (centr. and n. 

distr.), Kyushu——Sakhalin, Kuriles, Korea, Manchuria to 
Siberia. 

8. Polygonatum odoratum (Mill.) Druce var. pluri- 
florum (Miq.) Ohwi. P. officinale var. pluriflorum Migq.; P. 
odoratum var. japonicum Hara, excl. syn.; P. japonicum sensu 
auct. Japon., non Morr. & Decne.; P. officinale sensu auct. 

Japon., non All——Amapoxoro. Rhizomes elongate, 4-7 
mm. in diameter, the internodes long; stems angled, 30-60 cm. 
long, ascending above; leaves oblong to narrowly oblong, 
nearly sessile, 5-10 cm. long, 2-5 cm. wide, glabrous, usually 
glaucous beneath; flowers 1-2, axillary, white, greenish near 
the tip, 15-20 mm. long, the pedicels 0.8-2 cm. long; filaments 

minutely papillose, the anthers about 4 mm. long, equaling to 
slightly longer than the filaments——Apr—May. Meadows 
and thin woods in lowlands and foothills; Hokkaido, Honshu, 
Shikoku, Kyushu; common—Korea and China. The typical 
phase occurs elsewhere in the temperate regions of the Old 
World. 

Var. thunbergii (Morr. & Decne.) Hara. P. thunbergi 
Morr. & Decne.; P. giganteum var. (?) thunbergi (Morr. & 
Decne.) Maxim.; P. japonicum Morr. & Decne.; P. officinale 
var. japonicum (Morr. & Decne.) Miq.; P. odoratum var. 
japonicum (Morr. & Decne.) Hara——YAma-aMApoKoro. 
Plant rather stout; stems 50-100 cm. long; leaves 8-15 cm. 

long, with minute papillae on the nerves beneath; flowers 2- 
2.5 cm. long——Apr.-May. Mountains; Honshu. 

Var. maximowiczii (F. Schmidt) Koidz. P. maximowic- 
zit F. Schmidt; P. officinale var. maximowiczi (F. Schmidt) 
Maxim.; P. japonicum var. maximowicei (F. Schmidt) Nakai; 
P. hondoense Nakai O-amapoxoro. _ Plant stout, 60-100 
cm. high; leaves 10-20 cm. long, 3-8 cm. wide, the nerves 

beneath with minute papillae; flowers (1—-)2-4, axillary, 22-25 
mm. long ——May-June. Hokkaido, Honshu (n. distr.). 
s. Kuriles, Sakhalin, and Ussuri. 

4, Polygonatum macranthum (Maxim.) Koidz. P. 
giganteum var. macranthum Maxim.; P. silvicolum Makino; 
P. sadoense Nakai; P. iyoense Nakai——O-naruKko-yurl, 
YAMA-NARUKO-YURI, ONI-NARUKO-YURI. Rhizomes stout; 

stems erect, ascending above, stout, slightly glaucous, (40-)80- 
130 cm. long, greenish, terete; leaves usually narrowly oblong 
to broadly lanceolate, glabrous, 15-30 cm. long, 5-12 cm. wide, 
glaucescent beneath; flowers (1-)3—4, axillary, pale green, 
(25-)30-35 mm. long, tubular, gradually narrowed at base; 
filaments minutely papillose, the anthers 4.5-5.5 mm. long, 
shorter than the filaments. May-July. Mountains, woods; 

Hokkaido, Honshu, Shikoku, Kyushu. 

5. Polygonatum trichosanthum Koidz. Marusa-6se1. 
Stems more than 60 cm. high, terete, glabrous; leaves ovate, 
7.5-13.5 cm. long, 2.5-5.5 cm. wide, glaucescent beneath, the 
nerves slightly scabrous; flowers 3-4, glabrous, about 18 mm. 
long, the pedicels glabrous; filaments longer than the anthers. 

Cultivated in Tokyo, but said to occur in Kyushu (Cape 
Nomo in Hizen Proyv.). 

LILiacEAE 

6. Polygonatum faleatum A. Gray. P. canaliculatum 
var. sublanceolatum Miq.; P. giganteum var. falcatum (A. 
Gray) Maxim.; P. falcatum var. tenuiflorum (Koidz.) Ohwi; 
P. tenuiflorum Koidz.; P. petiolatum Léy—Narvuko-yurl. 

Rhizomes stout, creeping, with approximate nodes; stems te- 
rete, 50-80 cm. long, ascending above; leaves lanceolate to nar- 
rowly so, sessile, 8-13 cm. long, 1.8-2.5 cm. wide, tapered at 
both ends, the apex obtuse, glabrous above often with a white 
longitudinal band in the center, slightly scabrous beneath on 
the nerves, papillose; flowers (1-)3-5 in an axillary umbel or 
corymb, greenish white, about 2 cm. long, usually contracted 
into a short stipe at base, the pedicels slender, shorter than the 
peduncle; filaments nearly smooth, the anthers about 3 mm. 
long, shorter than the filaments——May-June. Hills and low 
mountains; Hokkaido (according to Miyabe and Kudo), Hon- 
shu, Shikoku, Kyushu=—Korea. 

7. Polygonatum inflatum Komar. P. nipponicum Ma- 
kino—Mnort-yoraku. Glabrous glaucescent herb from 
elongate creeping rhizomes 4-5 mm. in diameter, the inter- 
nodes elongate; stems 30-60 cm. long, rather stout, ascending 
and angled above; leaves 5-9, oblong, rather thin, glabrous, 
short-petiolate, 10-15 cm. long, 4-7 cm. wide, glaucous be- 
neath; peduncles 3- to 7-flowered, 1.5-3 cm. long, with 3-7 
bracts at the apex, the bracts thinly membranous, broadly 
lanceolate, acuminate, I-nerved, slightly folded, 4-8 mm. long, 
pale green; flowers pale green, 22-25 mm. long, urceolate- 
tubular, the pedicels nearly as long as the bracts, the perianth 
inside partially pubescent; anthers about 4 mm. long, about 
half as long as the filaments——June. Mountains; Kyushu; 
rare.—Korea and Manchuria. 

8. Polygonatum cryptanthum Lév. & Van’t. P. fauriei 
Lév. & Van’t.; P. taquetii Lév. & Van’t——Usuci-want- 

cucurs6. Rhizomes creeping, the internodes relatively long; 
stems 20-40 cm. long, terete below, angled above; leaves 5-6, 

subsessile, ovate to elliptic, 3-4.5 cm. long, 2-3.5 cm. wide, 
prominently papillose on margin, on the nerves beneath, or 
sometimes on both sides; peduncles arcuately recurved, 3-6 
mm. long, flattened, densely papillose, the bracts 2(-3), 7-10 
mm. long, attached at the top of the peduncle, ovate, many- 
nerved, papillose; flowers yellow-green, 10-13 mm. long, gla- 
brous, the pedicels 1-3 mm. long; anthers about 2.5 mm. long, 
the filaments smooth, nearly filiform, shorter than the anthers. 

—May. Kyushu (Tsushima).—s. Korea. 
9. Polygonatum desoulavyi Komar. var. yezoense (Mi- 

yabe & Tatew.) Satake. P. mediobracteatum var. yezoense 
Miyabe & Tatew.; P. desoulavyi var. mediobracteatum (Ohwi) 
Satake; P. mediobracteatum Ohwi KORAI-WANIGUCHL-SO, 
Ezo-wanicucut-so. Rhizomes elongate, 3-4 mm. in diameter, 

with relatively long internodes; stems terete, ascending and 
angled above, 20-40 cm. long, 5- to 8-leaved; leaves oblong, 5- 
10 cm. long, 2-4 cm. wide, sessile, papillose only slightly on 
nerves beneath; peduncles arcuate and reclined, the pedicels 
8-12 mm. long, nearly as long as the peduncle; bracts 2, at- 
tached to the pedicels about the middle or lower, lanceolate or 
narrowly ovate, 2-2.5 cm. long, 5-8 mm. wide, many-nerved, 
the margin usually papillose; flowers about 2 cm. long, white 

with a green tip, glabrous; filaments about 4 mm. long, nearly 
smooth, as long as the anthers——June. Hokkaido (Mako- 
manai in Ishikari Prov.); rare——Korea. The typical phase 
occurs in Ussuri and Korea. 

10. Polygonatum miserum Satake. Ko-wanicucuHt-so. 
Rhizomes slender, much elongate, 2-3 mm. in diameter, with 
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long internodes; stems terete, 15-20 cm. long, angled and 
ascending above, 6- to 7-leaved; leaves oblong to narrowly so, 
4-5 cm. long, 1-1.7 cm. wide, subsessile, slightly paler be- 
neath, the nerves obscurely papillose; peduncles about 5 mm. 
long, the pedicels 7-8 mm. long, bracteate near the middle, 
the bracts lanceolate, with semirounded tubercles on margin, 
7-12 mm. long, 1.5-3 mm. wide; flowers 17-19 mm. long, 
greenish white, glabrous; fllaments mealy-puberulent, the 
anthers about 4 mm. long, slightly longer than the filaments. 
—June. Honshu (Azusayama in Shinano); rare. 

11. Polygonatum involucratum (Fr. & Sav.) Maxim. 
Periballanthus involucratus Fr. & Savy.; P. periballanthus Ma- 
kino; ? P. periballanthus var. ibukiense Makino; ? P. ibukiense 

26. STREPTOPUS Michx. 
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(Makino) Makino——Wanicucnr-so, Rhizomes slender, 34 
mm. in diameter, with elongate internodes; stems 20-40 cm. 
long, terete, ascending and angled above; leaves 4-7, narrowly 

ovate to ovate-elliptic, 5-10 cm. long, 2.5-4 cm. wide, subses- 
sile to short-petiolate, glabrous, subglaucous beneath; peduncles 
1-2 cm. long, smooth, bracts 2(-3), at the top of peduncle, 
ovate to ovate-orbicular, smooth, many-nerved, 1.5-3 cm. long, 

1-2.5 cm. wide, the pedicels paired, 2-4 mm. long; flowers 
white, greenish at the tip, urceolate-tubular, about 2.5 cm. 
long, glabrous; filaments laterally flattened, granular-papillose, 
slightly longer than the anthers——May-June. Meadows in 

mountains; Hokkaido, Honshu, Shikoku, Kyushu; rather rare. 
—Korea, Manchuria, and Ussuri. 

TAKESHIMA-RAN ZOKU 

Perennial herbs from creeping rhizomes; stems simple or sometimes branched; leaves ovate to lanceolate; flowers 1-2, white, 
pale pink, or yellowish brown, nodding, campanulate or subrotate, on slender peduncles often partially adnate to the stem; 
tepals 6, free, broadly lanceolate; stamens 6, inserted at base of the tepals, the filaments broadened at base; ovary ovoid, 3- 

locular, the ovules many, the style columnar; fruit a globose, many-seeded berry; seeds oblong, often slightly curved, usually 
striate, with a thin testa———About 7 species, in the temperate regions of the N. Hemisphere; most abundant in N. America. 

1A. Flowers campanulate; style columnar, elongate; pedicels jointed; plants relatively stout with glaucescent clasping leaves. 
1. S. amplexifolius var. papillatus 

1B. Flowers rotate; style nearly absent; pedicels not jointed; plants relatively slender, the leaves neither glaucous nor clasping. 

1. Streptopus amplexifolius (L.) DC. var. papillatus 
Ohwi. S. amplexifolius sensu auct. Japon., non DC—Oza- 
TAKESHIMA-RAN. | Rhizomes usually short, creeping; stems 
leafy, erect, 50-100 cm. long, often sparingly hirsute below, 
ascending and branched below the middle, rather stout; leaves 
thinly membranous, ovate to ovate-elliptic, 6-12 cm. long, 3-6 
cm. wide, abruptly acuminate, glabrous, the margin usually 

papillate, rounded-cordate and clasping at base, glaucous be- 
neath; peduncles axillary, adnate on the stem to the insertion 
of the next leaf, the free portion 2-4 cm. long, pendulous on 
upper half, geniculate at the middle; flowers solitary on the 
peduncles, greenish white, broadly campanulate, pendulous, 
the tepals lanceolate, recurved on upper half, 8-10 mm. long; 
anthers lanceolate, acuminate, about 4 mm. long, smooth, gla- 

brous, longer than the filaments, the style 4-5 mm. long; fruit 
red, about 1 cm. long, ovoid-globose——June-Aug. Damp 
coniferous woods in mountains; Hokkaido, Honshu (n. and 
centr. distr.); rather rare——China, Sakhalin, Kuriles, Kam- 
chatka, and Amur. The typical phase occurs in the cooler 
regions of the N. Hemisphere. 

2. Streptopus streptopoides (Ledeb.) Frye & Rigg. 
Smilacina streptopoides Ledeb.; Kruhsea tilingit Regel; Strep- 
topus ajanensis Tiling; K. streptopoides (Ledeb.) Kearney. 
HIME-TAKESHIMA-RAN. Rhizomes slender, creeping, usually 
elongate; stems slender, 15-30 cm. long, unbranched or with 

27. CLINTONIA Raf. 

2. S. streptopoides 

1 or 2 branches, slightly ascending above; leaves thinly mem- 
branous, ovate-oblong to oblong, 4-8 cm. long, 1.5-3 cm. wide, 
green, papillose on the margin, abruptly acuminate, sub- 
rounded, sessile, the pedicels solitary, 1-2 cm. long, adnate to 
the base of the leaf above, the free portion slender, not jointed; 

flowers solitary, rotate, 5-6 mm. in diameter, nodding, the 
tepals lanceolate, slightly reflexed above, about 3 mm. long, 
caudate; anthers transversely elliptic, slightly scabrous on 
lower half; stigma nearly sessile; fruit red, globose. une- 
July. Damp coniferous woods in mountains; Hokkaido.— 
e. Siberia, Sakhalin, and w. N. America. 

Var. japonicus (Maxim.) Fassett. S. ajanensis var. japon- 
icus Maxim.; S. japonicus (Maxim.) Ohwi; S. streptopoides 
sensu auct. Japon., non Frye & Rigg——TaKEsHIMA-RAN. 
More robust, the stems stouter, 20-60 cm. long, with 2 to 6 
branches, rarely simple; leaves broadly lanceolate to narrowly 
ovate, 5-10 cm. long, 1-3 cm. wide, acuminate, rarely abruptly 
so, the margins essentially smooth, cuneate to rounded at base; 
anthers scabrous on lower half with short hairlike processes. 
—May-July. Damp coniferous woods in high mountains; 
Honshu (n. and centr. distr.); rare——-Forma atrocarpus 
(Koidz.) Ohwi. S. streptopoides var. atrocarpus Koidz.; S. 
ajanensis var. japonicus forma atrocarpus (Koidz.) Makino & 
Nemoto—Kuro-MLNo-TAKESHIMA-RAN. A rare phase with 
black fruit——Honshu (centr. distr.). 

TsuBAME-OMOTO ZOKU 

Perennial herbs from short rhizomes; leaves several, radical, obovate to lanceolate, entire; scapes erect, usually simple, often 
short-pubescent; flowers 1 to several, rather small, in short terminal racemes or umbels, the tepals free, oblong to lanceolate, 

ascending to spreading; stamens 6, the filaments filiform, the anthers oblong, semi-extrorse; ovary 3-locular, the ovules 2-12 in 
each carpel, the style columnar; berry globose, the seeds shiny brown———About 6 species; Himalayas, e. Asia, and N. America. 

1. Clintonia udensis Trautv. & C. A. Mey. C. alpina 
var. udensis (Trautv. & C. A. Mey.) Macbride——Tsupame- 
omoto. Rhizomes short-creeping; radical leaves few, nar- 
rowly oblong to narrowly obovate-oblong, abruptly cuspidate 

to acute, soft and relatively thick, narrowed toward the base, 
the margin pubescent when young; scapes naked, erect, 20-70 
cm. long, rarely short-branched above, soft-pubescent; flowers 
several, racemose, loose, erect, the bracts caducous, broadly 
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linear, 6-8 mm. long, the pedicels pubescent, 1-4 cm. long, 
elongating slightly after anthesis, ascending to obliquely 
spreading, the tepals white, somewhat spreading, 12-15 mm. 
long, narrowly oblong; anthers oblong, the style deeply 3-fid; 
berry globose, deep blue to nearly black, about 1 cm. in di- 

28. SMILACINA Desf. 

LILIACEAE 

ameter, the seeds ovoid, about 3 mm. long, shining brown. 
—May-July. Damp coniferous woods in high mountains; 
Hokkaido, Honshu (centr. and n. distr. and Mount Omine 
in Yamato) ——Kuriles, Sakhalin, Manchuria, China, and e. 
Siberia. 

Yuxizasa Zoku 

Perennial herbs from creeping rhizomes; stems simple, erect at base, few-leaved, usually ascending above; leaves flat, usually 
oblong or elliptic, with several longitudinal nerves; inflorescence terminal, racemose or paniculate, the flowers small, bisexual, or 

the plants sometimes dioecious, the tepals ascending to spreading, free or nearly so, persistent, the anthers ovate, introrse; 
ovary globose, 3-locular, the ovules 2 in each locule; style short, the stigma 3-fid or nearly entire; berry globose, few seeded. 
About 20 species, in the temperate regions of the Himalayas, e. Asia, and N. America, 1 in Siberia. 

1A. Flowers bisexual; stigma entire or obsolete, 3-lobed. 

2A. Rhizomes long-creeping, with elongate slender internodes; stems 30-70 cm. long. ..................eeeeeeeees 1. S. japonica 
2B. Rhizomes short-creeping, with short thickened internodes; stems stout, 80-150 cm. long. ................--20000s 2. S. robusta 

1B. Flowers unisexual, the plants dioecious; stigma in the pistillate fowers deeply 3-cleft. 
3A. Stigma-lobes ovate, spreading, scarcely recurved; pedicels pilose; pistillate perianth whitish in fruit; stems not striate. 

3. S. hondoensis 
3B. Stigma-lobes lanceolate, recurved above; pedicels nearly glabrous; pistillate perianth purple-brown in fruit; staminate perianth 

greenish; stems distinctly striate. ..............-......-- 

1. Smilacina japonica A. Gray. S. hirta Maxim.; S. 
trinervis Miyabe & Kudo——Yuxizasa. Rhizomes creep- 
ing, elongate, slender, 4-6 mm. in diameter; stems erect, sim- 

ple, sparsely hirsute, ascending above; leaves 5-7, narrowly 
oblong to elliptic, sometimes broadly ovate, 6-15 cm. long, 2-5 
cm. wide, the tip abruptly narrowed, obtuse, rounded at the 
base, sessile or the lower ones short-petioled, pilose especially 
beneath; inflorescence paniculate, terminal, rather densely hir- 

sute, the flowers whitish; style nearly as long as the ovary, the 
stigma entire or very shallowly 3-lobed——May-July. Woods 
and thickets in mountains; Hokkaido, Honshu, Shikoku, Kyu- 
shu; rather common.—Korea, Manchuria, China, Ussuri, 
and Amur. 

Var. mandshurica Maxim. O-yuxizasa. Plants larger, 
more leafy with about 10 narrowly oblong leaves ——Kyushu 
(Tsushima)——Korea and Manchuria. 

2. Smilacina robusta Makino & Honda. S. japonica 
var. robusta (Makino & Honda) Ohwi——Haruna-yuKizasa. 
Stout perennial from densely noded moniliform rhizomes 
5-10 cm. long and 7-15 mm. in diameter; stems erect, ascend- 
ing above, stout, 80-150 cm. long, simple, to 2 cm. in di- 

ameter near the base, glabrescent and pale purplish in lower 
part, leafy except at base; leaves lanceolate-oblong to ovate- 
oblong, 15-20 cm. long, 6-9 cm. wide, abruptly narrowed to an 
obtuse tip, rounded and short-petioled at the base, green and 
short-pubescent above, rather densely pubescent and glauces- 
cent beneath, the petioles 5-7 mm. long; inflorescence panicu- 
late, densely pilose, 5-15 cm. long, 3-10 cm. wide, erect, many- 

flowered, the bracts minute, the flowers bisexual, white, 7 mm. 

in diameter, short-pedicelled, the tepals narrowly oblong or 
spathulate-oblong, 3.5—4 mm. long, I-nerved; stamens 2.5 mm. 

29. MAIANTHEMUM Weber 

SAO eG aia an CSO RAE eC ONG tly HOO Rem obi 4. S. yesoensis 

long, the filaments white, subulate, the anthers about 0.7 mm. 
long; style very short, the stigma lobes short and thick—— 
June-Aug. Mountains; Honshu (Kotsuke and Shimotsuke 
Proy.); rather rare. 

3. Smilacina hondoensis Ohwi. Yamato-yuKIZAsA, 
Oza—yuxkizasa. __ Dioecious perennial; rhizomes stout, creep- 
ing, about 7 mm. in diameter; stems stout, leafy, erect at base, 

ascending above, 8- to 11-leaved, the indument short-spreading; 
leaves oblong to broadly ovate, short-petioled, 10-15 cm. long, 
3-6 cm. wide, abruptly narrowed to an subobtuse tip, rounded 
at the base, short-pubescent on both sides especially beneath, 
or glabrescent above; inflorescence paniculate, rather densely 
short-pubescent, the tepals in the staminate flowers nearly as 
long as the stamens, the anthers small and abortive in the 
pistillate flowers; style short, the stigmas 3—June-July. 
Woods in mountains; Honshu (centr. to n. distr. and Yamato 
Prov.). 

4. Smilacina yesoensis Fr. & Sav. S. viridiflora Nakai 
——Hrroua-no-yuxkizasa, Mipori-yuxizasa. _—- Dioecious per- 
ennial; rhizomes creeping, fleshy, 4-7 mm. in diameter; stems 
relatively stout, 7- to 1l-leaved, glabrous or scattered pilose 
above; leaves oblong, rounded at the base, short-petioled, 7—20 
cm. long, 2.5-8 cm. wide, glabrous above, scattered pilose be- 
neath; staminate inflorescence a many-flowered panicle, the 
pistillate a simple raceme or with 1 or 2 short branches below, 
the axis often glabrous and angled; tepals twice as long as the 
stamens, greenish in anthesis, in the pistillate flowers chang- 
ing to purple-brown in fruit; style very short, the stigma-lobes 
lanceolate, recurved and appressed to the ovary. June-July. 

Damp coniferous woods; Honshu (centr. and n. distr.), also 
reported from Hokkaido. 

Maizuru-so Zoku 

Low herbs from slender long-creeping rhizomes; stems 2-leaved; leaves usually ovate-cordate, petiolate, the sterile radical 
leaves solitary, long-petioled; inflorescence an erect terminal raceme, the flowers bisexual, white, small, pedicellate, the tepals 

4 in 2 series, free, obliquely spreading, oblong; ovary 2-locular, the ovules 2 in each carpel; style solitary, columnar, relatively 
short, the stigma small; berry globose, 1- to 3-seeded; seeds globose to ovoid, pale brown. About 3 species, in the temperate 
regions of the N. Hemisphere. 
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1A. Plants 8-15 cm. high, usually with short, hairlike papillae on the leaves beneath, on margin, and on the raceme-axis. 
1B. Plants taller, 10-25 cm. high, glabrous. .........-.++eee0e05 

1. Maianthemum bifolium (L.) F. W. Schmidt. Con- 
vallaria bifolia L.; Smilacina bifolia (L.) Desf.; M. convallaria 
Wiggers——Hime-maizuru-so. Rhizomes slender, long- 
creeping; stems 8-15 cm. long, glabrous to scattered-papillose; 
leaves 2, cauline, petiolate, deltoid-ovate, cordate, 2-5 cm. long, 

1.5-4 cm. wide, glabrous to scattered papillose, the marginal 
cells columnar or ovate-deltoid; racemes about 20-flowered, 2-3 
cm. long, the pedicels slender, 3-8 mm. long, the flowers white, 
the tepals elliptic, l-nerved, spreading or slightly recurved, 
about 2 mm. long; style short, the stigma shallowly 2-lobed; 
fruit globose, red, about 5 mm. in diameter-——May-July. 
Damp coniferous woods in mountains; Hokkaido, Honshu 
(centr. and n. distr.); rare. Kuriles, Sakhalin, n. Korea, 
also in Europe and North America. 

30. DISPORUM Salisb. 
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.. 1. M. bifolium 

s ateh eyatabistejesevera jae’ wi wietale vaje:avete te aferevaotslele lane eters aoeiaiers 2. M. dilatatum 

2. Maianthemum dilatatum (Wood) A. Nels. & Macbr. 
Convallaria bifolia var. kamtschatica Gmel. ex Cham.; M. bi- 

folium var. dilatatum Wood; Unifolium dilatatum (Wood) 
Howell; M. kamtschaticum (Gmel.) Nakai; M. bifolium var. 
kamtschaticum (Gmel.) Trautv. & C. A. Mey——Maizurvu-so. 
Closely resembles the preceding, but usually slightly larger, 
deeper green and more lustrous, 10-25 cm. high, glabrous; 
leaves cordate, ovate to deltoid-cordate, 3-10 cm. long, 2.5- 

8(-10) cm. wide, the marginal cells semirounded, the pedicels 
3-7 mm. long; style rather stout—May-July. Coniferous 
woods; Hokkaido, Honshu, Shikoku, Kyushu; rather com- 
mon.—kKuriles, Sakhalin, e. Siberia, Manchuria, Korea, 

Kamchatka, and N. America. 

Cuico-yurr ZoKU 

Perennial herbs from creeping rhizomes; stems leafy, usually sparingly branched; leaves oblong to lanceolate, sessile or 
short-petiolate; inflorescence 1- to few-flowered, umbellate, terminal, sessile, ebracteate, the pedicels simple; flowers tubular 
or rotate, pendulous, the tepals 6, free, deciduous, sometimes saccate at base; stamens 6, inserted at base of the perianth, 

the anthers lanceolate or oblong, semi-extrorse; ovary globose to obovoid, 3-locular, the ovules 2(-6) in each locule; berry 
globose, the seeds ovoid-globose, brown———More than 10 species, in Malaysia, Himalayas, e. Asia, and N. America. 

1A. Flowers tubular, slightly broadened above; tepals oblanceolate, saccate at base; filaments and style more than twice as long as the 
ANUS Biel MER boGoode condos nocedocbodapebootos pada DDNoUSUROOddDOOD ONOOD MOCO AHboUOONODDIOdOANE OOO 1. D. sessile 

1B. Flowers cup-shaped; tepals lanceolate, the base not saccate; filaments and style as long as to twice as long as the anthers and ovary. 

2A. Tepals glabrous, white or greenish; leaves abruptly acuminate. 
3A. Flowers white; style including stigma 2 to 3 times as long as the ovary. ........ RS Sci oreo oso ose 2. D. smilacinum 
3B. Flowers pale green; style including stigma 1 to 1% times as long as the ovary. ....-..0.e0eeee cece ee eee eee ees 3. D. viridescens 

2B. Tepals distinctly papillose inside and on margin near base, yellowish; leaves caudate-acuminate. .............----- 4. D. lutescens 

1. Disporum sessile Don. Uvularia sessilis Thunb.; 
Tovaria hallaisanensis Lév.; D. hallaisanense (Lév.) Ohwi—— 
Hoécuaxku-so. Plants from relatively short rhizomes; stems 
30-60 cm. long, ascending and sparingly branched above; 
leaves oblong, sometimes broadly lanceolate to elliptic, 5-15 
cm. long, 1.5—4 cm. wide, abruptly acuminate, subsessile, mam- 
millate on the nerves beneath and the margin, green on both 
sides, 3- to 5-nerved; flowers 1-3 at the end of the branches, 
pendulous, about 3 cm. long, white, greenish near the tip, the 
pedicels 1.5-3 cm. long, the tepals abruptly acute and some- 
times cuspidate, gradually narrowed toward the saccate base, 
the inside and lower margin short soft pubescent; filaments 
glabrous, about 2 cm. long, the anthers linear, 5-6 mm. long; 
style glabrous, about 15 mm. long, 3-cleft; ovary ellipsoidal; 
berry blue-black, about 1 cm. in diameter, globose——Apr.— 
May. Woods in hilly country and foothills; Hokkaido, Hon- 
shu, Shikoku, Kyushu; common.—Sakhalin and Ryukyus 
(?). 

2. Disporum smilacinum A. Gray. D. smilacinum yar. 
album Maxim.—Cuico-yuri. Glabrous perennial herb 
from slender, elongate rhizomes; stems 15-40 cm. long, sim- 
ple or sparingly branched; leaves oblong, elliptic, or elliptic- 
ovate, abruptly acuminate, subsessile, 4-7 cm. long, 1.5-3.5 cm. 
wide, rounded at the base, the margin smooth with semi- 

rounded cells; flowers 1-2, white, terminal, pendulous on 
slender pedicels 1-2 cm. long, the tepals thin, obliquely spread- 
ing, lanceolate, 15-18 mm. long, acuminate, glabrous; fila- 
ments glabrous, 5-6 mm. long, the anthers narrowly oblong, 
2-3 mm. long; style 5-7 mm. long, smooth, 3-cleft; berry 

black, globose, about 7 mm. in diameter-——Apr—May. 
Woods in hilly country and foothills; Hokkaido, Honshu, Shi- 
koku, Kyushu.—K orea. 

8. Disporum viridescens (Maxim.) Nakai. Uvularia 
viridescens Maxim.; D. smilacinum var. viridescens (Maxim.) 
Maxim.—O-cnico-yurr. _ Plant relatively larger, 30-70 cm. 
high, usually branched; leaves 6-12 cm. long, 2-5 cm. wide, 
the margins and nerves beneath with semirounded mammillae; 
flowers usually larger than in No. 2, pale green, the tepals 
13-18 mm. long; filaments 4-5 mm. long, the anthers 3-4 mm. 
long; style about 4 mm. long, usually as long as the ovary. 
—Mountains; Honshu (centr. and Kanté Distr.) ——Korea, 

Manchuria, and Ussuri. 

4. Disporum lutescens (Maxim.) Koidz. D. viridescens 
var. lutescens Maxim. KIBANA-CHIGO-YURI. Glabrous 
green perennial; stems 25-50 cm. high, simple or forked above, 
erect, ascending above; leaves several, loosely disposed, ovate- 

oblong, 7-12 cm. long, 3-5 cm. wide, rather thin, smooth, 5- 
to 7-nerved, the upper ones larger, caudately acuminate, 
rounded at base, sessile, the nerves slender, with about 3 vein- 

lets between them; flowers 1-3, in terminal sessile umbels, the 

pedicels 1-1.5 cm. long, slender, the tepals yellowish, about 
1.5 cm. long, obliquely spreading, lanceolate, acute with an 
obtuse tip, 12-15 mm. long, 3-4 mm. wide, distinctly papillose 
inside and on margin near base; stamens about % as long as 
the tepals, the anthers about 3 mm. long, the filaments about 4 
mm. long; ovary obovoid, the style about twice as long as the 
ovary——NMay-June. Mountains; Honshu (Mt. Koyasan in 
Kii), Kyushu; rare. 
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31. REINECKEA Kunth 

Perennial evergreen herbs; leaves tufted on the summit of the stems, broadly linear to lanceolate, narrowed below to 
a petiolelike base; scapes naked, shorter than the leaves, simple, erect; flowers in a terminal spike, sessile, the bracts mem- 

branous, the tepals connate at base forming a short tube; stamens 6, the filaments filiform, the anthers oblong; ovary 3-locular, 
the ovules 2 in each locule; stigma 3-lobed; berry globose, few-seeded——A single species, in e. Asia. 

Kicuijo-so Zoku 

1. Reineckea carnea (Andr.) Kunth. Sansevieria car- 8-12 cm. long, the bracts membranous, ovate-deltoid, 4-7 mm. 
nea Andr.; S. sessiliflora Ker-Gaw]—Kicuij6-so. Stems 
prostrate, stout, greenish, elongate, with a tuft of leaves at the 

summit; leaves broadly linear to lanceolate, to narrowly ob- 
lanceolate, 10-40 cm. long, 5-20 mm. wide, deep green, gla- 
brous, acute, gradually narrowed below; inflorescence spicate, 
3-8 cm. long, densely many-flowered, glabrous, the scapes 

32. CONVALLARIA L. 

long; flowers pale rose, the perianth 8-12 mm. long, the seg- 
ments slightly longer than the tube, reflexed, narrowly oblong, 
obtuse, slightly fleshy; stamens shorter than to as long as the 
style, the anthers about 2 mm. long-——Aug.—Oct. Woods in 
lowlands and foothills; Honshu (Kanto Distr. and westw.), 
Shikoku, Kyushu. Often planted in our gardens——China. 

Suzu-RAn Zoku 

Rhizomes slender, elongate; leaves paired, radical, oblong, erect; scapes naked, erect, axillary from the radical scale; racemes 
terminal, loosely few-flowered, one-sided, bracts linear, deciduous; flowers white or pinkish, nodding, pedicelled, relatively 
small, fragrant, globose-campanulate, the tepals connate, the free lobes at the tip short, recurved; stamens inserted at base of 

the perianth, the filaments narrowed above, the anthers oblong, slightly introrse; ovary 3-locular, the ovules several in each 
carpel; style columnar, the stigma small; fruit a globose berry; seeds small. 
the N. Hemisphere. 

1. Convallaria keiskei Mig. C. majalis sensu auct. 
Japon., non L.; C. japonica Greene; C. majalis var. manshurica 
Komar.; C. majalis var. keiskei (Mig.) Makino—Kim1- 
KAGE-SO, Suzu-RAN. Plants glabrous; leaves 2, 12-18 cm. 
long, 3-7 cm. wide, oblong to ovate-elliptic, glabrous, acumi- 
Nate, acute at base, green above, glaucescent beneath, envel- 

oped by an involute sheath at base; scapes 20-35 cm. long, 
shorter than the leaves; racemes 5-10 cm. long, loosely about 
10-flowered, one-sided, the bracts membranous, broadly lin- 

33. ASPIDISTRA Ker-Gawl. 

About 4 species, in the temperate regions of 

ear to lanceolate, shorter than to as long as the pedicel; flowers 
6-8 mm. long, the pedicels 6-12 mm. long, curved above, the 
perianth-lobes recurved, ovate-deltoid, acute; anthers broadly 
deltoid-lanceolate, about 1.5 mm. long, as long as the subulate 
filaments; style 3-4 mm. long; berry globose, about 6 mm. in 
diameter, red when mature——Apr.—June. Highlands and 
mountain meadows; Hokkaido, Honshu, Kyushu-—Sak- 
halin, Korea, China, e. Siberia. 

Ha-ran Zoku 

Rhizomes rather stout, creeping, covered with scalelike leaves; scapes short, stout, with few scales, 1-flowered, in the axils of 

rhizome scales; perianth tubular-campanulate; tepals 8 or 9, connate, fleshy; filaments nearly absent, the anthers narrowly 
ovate; ovary 4-carpellate, with 2 to 6 ovules in each locule; stigma very large, peltate, covering the throat; berry relatively large, 
fleshy, few-seededSix to seven species, e. Asia, Formosa, and the Himalayas. 

1. Aspidistra elatior BI. Plectogyne variegata Link—— 
Ha-ran, Ba-ran. Evergreen perennial herb from stout creep- 
ing rhizomes, the roots stout; leaves radical, long-petioled, 

smooth, erect, 30-50 cm. long, deep green, lustrous, oblong- 
lanceolate, acuminate at both ends, the midrib rather thick; 

scalelike bracts; flowers 2-2.5 cm. long, brown-purple, the 
perianth-lobes 8-9, narrowly deltoid, obtuse, about | cm. long, 
thick; anthers nearly sessile, inserted on the tube below the 
middle—Feb.—May. Introduced Chinese plant long culti- 
vated in our gardens. 

scapes 2-7 cm. long, stout, glabrous, with 4-5 membranous 

34. ROHDEA Roth 

Rhizomes ascending, stout; leaves tufted at the summit of the rhizomes, coriaceous and slightly lustrous, lanceolate to oblong, 
dilated at base; scapes erect, axillary, simple, much shorter than the leaves, naked; flowers in a dense terminal simple spike, 
sessile, the bracts short, ovate, the tepals 6, highly connate, forming a broadly campanulate corolla, the free portion short, in- 
curved; stamens 6, the filaments almost wholly adnate to the tepals, the anthers ovate; ovary globose, 3-locular, with 2 ovules in 
each locule; style very short, simple, the stigma 3-lobed; berry globose, red, usually with a solitary seed—Two species, in 
Japan and sw. China. 

Omoto Zoku 

cm. long, narrowly oblong, densely many-flowered; flowers 
pale yellow, sessile, about 5 mm. across, the bracts membra- 

1. Rohdea japonica (Thunb.) Roth. Ovontium japon- 
icum Thunb.—Onmoro. Dark green glabrous evergreen 
perennial from stout creeping to ascending rhizomes and 
thick adventitious roots; leaves tufted, 2-ranked, lanceolate to 

oblanceolate, coriaceous, 30-50 cm. long, 3-5 cm. wide, gradu- 
ally narrowed to both ends, subacuminate at the apex, abruptly 
dilated at the base, the midrib slightly elevated beneath; 
scapes 10-20 cm. long, stout, naked or 1-scaled; spike 2-3.5 

nous, relatively small, broadly deltoid, obtuse, the perianth- 
lobes relatively short, incurved; fruit globose, red, rarely yel- 
low, about 8 mm. in diameter——May-June. Thickets and 
woods in the warmer parts; Honshu (Tokaido Distr. and 
westw.), Shikoku, Kyushu——China. 
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35. PARIS L. TsuKUBANE-sO Zoku 

Rhizomes creeping, elongate, rarely short and stout; stems simple, erect, naked except the few scales at base; leaves 4 to many, 
in a terminal whorl, lanceolate to ovate, with 3 distinct main nerves and anastomosing veinlets; flowers solitary, terminal, 
pedunculate, the tepals free, 4-10, the outer whorl green or white, ovate to lanceolate, the inner ones narrow or absent; stamens 
8-20, the filaments narrow, flat, the anthers linear, often with a connective at apex; ovary subglobose, 4- to 10-carpellate, or 
the placentae parietal; styles 4-10, linear; berry indehiscent or loculicidal, the seeds subglobose——About 20 species, in Europe 
and Asia. 

1A. Rhizomes slender, creeping; leaves 4-12 cm. long, usually in verticils of 4 or 8; outer tepals usually 4, green, the inner tepals filiform 

or absent. 
2A. Connective extending beyond the anther; leaves usually 6-8; inner tepals filiform. ............-.eeeeeeeeeeeees 1. P. verticillata 
2B. Connective not extending beyond the anthers; leaves usually 4; inner tepals absent. ........ 20000 eeeeeeeeeeeee 2. P. tetraphylla 

1B. Rhizomes stout and short; leaves 20-30 cm. long, usually in verticils of 8-10; outer tepals usually 8, white, the inner tepals minute 

Gir Blea: (Go oes HOBOS DO nOGHS HOO ORE COCSO ROO core COUT 

1. Paris verticillata Bieb. P. quadrifolia sensu auct. 
Japon., non L.; P. dahurica Fisch.; P. quadrifolia var. obovata 

sensu auct. Japon., non Regel & Tiling; P. hexaphylla Cham. 
—K uRUMABA-TSUKUBANE-SO.  Glabrous perennial herb from 
slender creeping rhizomes 3-4 mm. in diameter; stems 20-40 
cm. long; leaves lanceolate to narrowly oblong, 6-8, 7-12 cm. 

long, 1-4 cm. wide, acuminate, narrowed to a subsessile base; 
peduncles 1-flowered, 5-15 cm. long, erect; outer tepals 4(-5), 
broadly lanceolate to narrowly ovate, green, spreading, (2-) 
344 cm. long, (0.5-) 1-1.5 cm. wide, acuminate, the inner ones 
4(-5), filiform, yellow, reflexed after anthesis, 1.5-2 cm. long; 
stamens 8-10, slightly longer than the inner tepals, the fila- 
ments nearly filiform, 5-7 mm. long, the anthers linear, 5-8 
mm. long; the free portion of the connective prominent, fili- 
form, about 5-7 mm. long; styles usually 4; ovary dark pur- 
plish brown——June-July. Woods in mountains; Hokkaido, 
Honshu, Shikoku, Kyushu-——Sakhalin, Korea, China, and 
Siberia. 

2. Paris tetraphylla A. Gray. Tsuxusane-so. Rhi- 
zomes slender, elongate, 3-4 mm. in diameter; stems 20-40 cm. 
long, glabrous; leaves oblong or elliptic, rarely broadly lance- 
olate, 4(-5), 4-10 cm. long, 1.5-4 cm. wide, acuminate, acute 
at base, sessile, 3-nerved; flowers solitary, the peduncle 3-10 

36. TRILLIUM L. 

BED DOORS HO OC HONDO DOC DEAORDOODUnT GoCoao Ts 3. P. japonica 

(-15) cm. long, erect; outer tepals green, 1-2 cm. long, 3-8 
mm. wide, acuminate; stamens 8, the filaments 3-4 mm. long, 

as long as the anthers, the connective not extended beyond 
the anther; styles 4——-May-Aug. Woods in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu. 

Var. penduliflora Murata & Yamanaka. Unazux1-tsuxu- 
BANE-SO. Differs from the typical phase in the flowers nod- 
ding at anthesis and the leaves narrower, 8-24 mm. wide-—— 
Shikoku. 

8. Paris japonica (Fr. & Sav.) Franch. Trillidium japon- 
icum Fr. & Sav.; Trillium japonicum (Fr. & Say.) Matsum.; 
Kinugasa japonica (Fr. & Sav.) Tatew. & Suto——Kunueasa- 
so. Rhizomes stout and very short, ascending, 1.5-2 cm. 
in diameter; stems stout, terete, 30-80 cm. long, glabrous or 
sometimes scattered pubescent; leaves 8-10, broadly lanceolate 
to narrowly obovate-oblong, 20-30 cm. long, 3-8 cm. wide, ab- 
ruptly acuminate, gradually narrowed below to the subsessile 
base; peduncles solitary, 1-flowered, 3-8 cm. long; outer tepals 
8-10, white, spreading, narrowly oblong, narrowly ovate to 
broadly lanceolate, 3-5 cm. long, acuminate; anthers 5-8 mm. 

long, nearly as long as the filaments, the connective not ex- 
tended beyond the anther; styles about 8——June-Aug. High 
mountains; Honshu (n. and centr. distr.). 

Enrerso Zoku 

Rhizomes stout, short; stems erect, simple, naked except for the few scalelike leaves at base; leaves 3, relatively large, in a 
terminal whorl, reticulate-veined, usually rhombic-orbicular, sessile or short-petioled; flowers solitary, terminal, pedunculate or 

sessile, white, rose-purple, or purple-brown; tepals 6, in 2 series, free, the outer whorl (sepals) green to brownish, persistent, rela- 
tively small, the inner whorl (petals) larger, petallike, withering, or absent; stamens 6, the filaments short, flat, the anthers linéar; 
ovary ovoid to globose, 3-locular, the ovules many; styles simple, deeply 3-lobed, the lobes stigmatic on inner side; berry globose to 
ovoid; seeds many, ovoid——About 30 species, in the temperate regions of the Himalayas, e. Asia, and N. America. 

1A. Petals usually absent, sometimes 2 or 3 smaller than the sepals, brown-purple, obtuse; anthers about 3 mm. long, slightly shorter than 
the flaments;tsepalsal2—20mumsilongs: ovary ldbosen. «misc deie seietels aislenle ay aicta mic Ace ein vases Re isidonita mea 1. T. smallii 

1B. Petals 3, larger than the sepals, white or pale rose-purple; anthers 6-15 mm. long; sepals 2-3 cm. long; ovary conical-ovoid. 
2A. Anthers 6-8 mm. long, as long as to slightly longer than the filaments; sepals and petals subacute to acute. ...... 2. T. tschonoskii 
2B. Anthers 12-15 mm. long, much longer than the filaments; sepals and petals obtuse. ............-.eceeeeeees 3. T. kamtschaticum 

1. Trillium smallii Maxim. T. apetalon Makino; T. brown; anthers oblong, 2.5-3.5 mm. long, the filaments 
tschonoskit var. smallii (Maxim.) T. Ité; T. smallii var. ape- 
talon (Makino) Takeda——Enre1-so. Rhizomes stout, short; 
stems simple, erect, glabrous, 20-40 cm. long, terete, smooth; 

leaves 3, sessile, depressed rhombic-orbicular, 7-17 cm. long 
and as wide, glabrous, 3-nerved, abruptly short-acuminate, en- 
tire; peduncles 2-4 cm. long; flowers ascending to horizontal 
in anthesis, erect in fruit, the sepals 3, persistent, green or 
purple-brown, ovate to ovate-oblong, subobtuse, 15-20 mm. 
long, rather thick, the petals absent, or 1(-3), small, purple- 

slightly longer than the anthers, broadened below; stigma very 
short; berry globose, 1-1.2 cm. in diameter, the seeds many, 
about 2.5 mm. long, arcuate-oblong, brown, with obscure 
longitudinal wrinkles——Apr.—May. Woods in foothills; 
Hokkaido, Honshu, Shikoku, Kyushu. The fruit is edible. 
Plants from the western part of the range usually have nar- 
rower leaves slightly longer than wide. 

Trillium amabile Miyabe & Tatew. T. smallii Maxim., 
pro parte——Kojrma-enrerso. An alleged hybrid of No. 1 
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and No. 3 with rather larger sepals, well-developed purple 
orbicular or ovate-orbicular petals about 2 cm. long and as 
wide; anthers 6-7 mm. long, the filaments 1-2 mm. long—— 
sw. Hokkaido. 

2. Trillium tschonoskii Maxim. Su1roBaNA-ENREI-SO. 
Leaves rhombic-orbicular to depressed-orbicular, 7-17 cm. 
long and as wide; sepals broadly lanceolate to narrowly ovate, 
subacute, green, herbaceous, 2-2.5 cm. long; petals white, 

ovate, subacute, slightly longer than the sepals; anthers (4-) 
6-8 mm. long, the connective slightly produced above, the 
filaments 3-8 mm. long; ovary conical-ovoid; stigma rather 
thick; berry about 15 mm. in diameter Apr.-June. Moun- 
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kino. MuRASAKI-ENREI-SO. 
purple. 

3. Trillium kamtschaticum Pall. T. obovatum sensu 
auct. Japon., non Pursh; 7. pallasii Hult ——OBaNna-NO-ENREI- 
so. Leaves ovate to rhombic-orbicular, sometimes depressed, 
7-15 cm. long and as wide, 3- to 5-nerved; sepals broadly 
lanceolate to ovate-oblong, 2.5—4 cm. long, obtuse, sometimes 
subacute, herbaceous, green, the petals white, ovate or elliptic, 

2.5-4.5 cm. long, obtuse; anthers linear, (10-)12-15 mm. long, 
the filaments 3-5 mm. long; ovary conical; stigma rather thick. 
—May-June. Hokkaido—Kuriles, Sakhalin, Korea, Man- 
churia, Ussuri, and Kamchatka. 

Petals rarely pale purple or rose- 

tains; Honshu, Shikoku.—K orea——Forma violaceum Ma- 

37. LIRIOPE Lour. 

Glabrous perennial herbs from short rhizomes, stolons sometimes also present; leaves radical, linear, tufted; scapes naked, 
terete, angled or slightly compressed, simple; inflorescence racemose, terminal; flowers relatively small, or short, jointed with the 

pedicels, pale purple or white, semiglobose to campanulate, bracteate; tepals 6, free, equal, ascending, membranous, persistent but 
withering in fruit; stamens 6, the filaments linear, the anthers oblong, obtuse; ovary superior, 3-locular with 2 ovules in each 

locule; style solitary, columnar, the stigma small; carpels soon splitting and exposing the seeds; seeds 1 to few, globose, rather 

YAxBu-RAN ZOKU 

fleshy, usually dark purple-——Few species, in the warmer regions of e. Asia. 

1A. Leaves 2-3 mm. wide; scapes 10-15(—20) cm. long, relatively few-flowered. ............ 000 eee eeee eee ee eee sees 1. L. minor 
1B. Leaves (3—)4-12 mm. wide; scapes 25-50 cm. long, many-flowered. 

2A. Leaves (3—)4-7 mm. wide; plants usually stoloniferous; flowers relatively loose. ................-+2----e-eseeees 2. L. spicata 

2B. Leaves (7—)8-12 mm. wide; plants usually without stolons; flowers many, dense. ....................++---- 3. L. platyphylla 

1. Liriope minor (Maxim.) Makino. Ophiopogon spi- 
catus var. minor Maxim.; L. gramintfolia var. minor (Maxim.) 
Bak.; L. spicata var. minor (Maxim.) Wright; Mondo tokyo- 
ense Nakai ——HIMe-yABU-RAN. Plants rhizomatous and 
with slender stolons; leaves narrowly linear, 10-20 cm. long, 
2-3 mm. wide, 5- to 7-nerved, obtuse, subcoriaceous, slightly 
arcuate above; scapes 10-15 cm. long, slender, slightly flattened 
and obtusely angled; racemes 1-5 cm. long, about 10-flowered, 
the bracts and bracteoles membranous, small, the pedicels 2-4 

mm. long, 1- to 3-nate, jointed below the flower or above the 
middle; tepals pale purple, about 4 mm. long; seeds globose, 
purple-black, 4-5 mm. in diameter—June-Sept. Thickets 
in lowlands and foothills; Hokkaido, Honshu, Shikoku, Kyu- 
shu; rather common. Ryukyus and China. 

2. Liriope spicata Lour. L. gracilis Nakai (excl. syn. ?); 
Convallaria spicata Thunb.; L. spicata var. Roreana Palib.; L. 
koreana (Palib.) Nakai——Ko-yasu-ran, RyUKYU-YABU-RAN. 
Plants stoloniferous, the roots sometimes fusiform; leaves deep 
green, obtuse, gradually narrowed below, 7- to 11-nerved, 30- 

40 cm. long, 4-7 mm. wide; scapes obtusely angled, 25-40 cm. 
long; racemes 8-12 cm. long, many-flowered; flowers 2-5 in 
the axil of a bract, pale purple, the pedicels 3-6 mm. long, 
jointed at or above the middle, the tepals about 4 mm. long; 
seeds blackish—July-Sept. Honshu, Shikoku, Kyushu. 
Ryukyus and China. 

3. Liriope platyphylla F. T. Wang & Tang. Ophiopo- 
gon spicatus ver. communis Maxim.; L. graminifolia var. 
densiflora Bak.; L. spicata var. densiflora (Bak.) Wright; L. 
muscari \.. H. Bailey, excl. syn. Decne ——Yasu-ran. _ Rhi- 
zomes thick, short, fasciculate; leaves deep green, flat, 30-50 
cm. long, 8-12 mm. wide, obtuse, 11- to 15-nerved, narrowed 

gradually below; scapes 30-50 cm. long, subterete; racemes 
8-12 cm. long, many-flowered; flowers few to several in a 
group, fascicled, the pedicels 2-5 mm. long, jointed at the mid- 
dle or beneath the flower, the tepals pale purple, about 4 mm. 
long—Aug.-Oct. Honshu (Kanto Distr. and westw.), Shi- 
koku, Kyushu.— Ryukyus, Formosa, and China. 

38. OPHIOPOGON Ker-Gawl. 

Rhizomes short and rather stout; plants often with slender stolons; leaves radical, tufted, linear to oblong-linear, coriaceous; 

scapes simple, the racemes terminal; flowers small, pale purple to white, broadly campanulate, usually nodding, the pedicels 
jointed at the middle or beneath the flower, the tepals 6, rather thick; stamens 6, the filaments very short, the anthers lan- 

ceolate, acute; ovary subinferior, 3-locular, the ovules 2 in each locule; style simple, the stigma small; seeds early exposed, 
globose, usually blue at maturity——NMore than 10 species, India to e. Asia. 

Ja-No-HIGE ZoKU 

1A. Leaves (7—) 10-15 mm. wide; pedicels 1-2 cm. long; plants tufted. ........... 2000 e cece eee eee eect eect ee eee 1. O. jaburan 
1B. Leaves 2—6 mm. wide; pedicels 4-10 mm. long. 

ZAvpeWeavesi4—opmin widessplantsistoloniterolsee rer rier acer reer eer ee nee ec nce nnen 2. O. planiscapus 
2B. Leaves 2-3(—4) mm. wide. 

3A. Leaves 10-20(—30) cm. long; plants usually stoloniferous; pedicels less than 8 mm. long. ...................- 3. O. japonicus 
3B. Leaves 30-40 cm. long, prominently tufted; plants without stolons, pedicels 8-12 mm. long. .................... 4. O. ohwit 

1. Ophiopogon jaburan (Kunth) Lodd. Slateria jabu- 
ran Sieb.; Convallaria japonica var. major Thunb.; Flueggea 
jaburan Kunth—Nosut-ran. Tufted, estoloniferous peren- 

nial; leaves linear, 30-80 cm. long, (7—) 10-15 mm. wide, rela- 
tively thick and lustrous, deep green, 9- to 13-nerved, gradually 
narrowed above, obtuse, slightly scabridulous on margin, grad- 
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ually narrowed at base; scapes flattened, broader at the top, 
narrowly winged on margin, 30-50 cm. long, 4-7 mm. wide; 
racemes 7-10 cm. long, rather densely flowered, the lower 

bracts linear, membranous and dilated at base, the pedicels 
3-8 in a group, fascicled, 1-2 cm. long, jointed at or above the 
middle; flowers nodding, 7-8 mm. long, pale purple; anthers 
lanceolate, 4-5 mm. long; seeds blue——Aug. Honshu (w. 
distr.), Shikoku, Kyushu. Often planted, and there is a garden 
cultivar with white-variegated leaves——Ryukyus. 

2. Ophiopogon planiscapus Nakai. O. japonicus var. 
wallichianus Maxim., excl. syn.; O. wallichianus sensu auct. 
Japon., non Hook. f£——Obsa-ja-No-niczE. Plants with par- 
tially fusiform-thickened roots and often with slender stolons; 
leaves 30-50 cm. long, 4-6 mm. wide, deep green, flat, 
several-nerved, gradually narrowed above, obtuse, scabrid- 
ulous on the margin especially above; scapes 20-30 cm. long, 
3-angled, compressed, 1.5-2 mm. wide; racemes 5-7 cm. long; 
flowers pale purple or white, 6-7 mm. long, nodding, the bracts 
linear-lanceolate, the pedicels 1-3 in a group, 5-10 mm. long, 
jointed at or above the middle; anthers 2.5-3 mm. long; seeds 

dull blue-——July—Aug. Woods and thickets in lowlands and 
foothills; Honshu, Shikoku, and Kyushu. 

3. Ophiopogon japonicus (L. f.) Ker-Gawl. Conval- 
laria japonica L. £.; C. japonica var. minor Thunb.—Ja-no- 
HIcE. Perennial herb with slender stolons; roots partially 

39. ALETRIS L. 
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thickened; leaves fasciculate, somewhat arcuate above, 10-20 

(-30) cm. long, 2-3(-4) mm. wide, few-nerved, obtuse; scapes 
7-12 cm. long, compressed, 1-1.5 mm. wide, acute on margin; 
racemes solitary, 1-3 cm. long, about 10-flowered, the flowers 
pale purple to nearly white, 4-5 mm. long, nodding, the pedi- 
cels 2-6 mm. long, jointed at the middle or just below the 
flower; anthers about 2.5 mm. long; seeds globose, deep blue. 
—July-Aug. Shaded places in lowlands to the foothills; 
Hokkaido, Honshu, Shikoku, Kyushu; often planted in our 
gardens.—K orea and China. 

Var. caespitosus Okuyama. Kasupacut-ja-No-HicE. Rhi- 
zomes tufted, the plants scarcely stoloniferous——Honshu 
(Awa Prov.). 

4, Ophiopogon ohwii Okuyama. Mondo longifolium 
Ohwi; O. longifolium Ohwi, non Decne.; Mondo gracile var. 

brevipedicellatum Koidz.; O. gracilis var. brevipedicellatus 
(Koidz.) Nemoto; O. japonicus var. umbrosus Maxim—Na- 
GABA-JA-NO-HIGE. Rhizomes short, densely tufted; stolons 

absent; leaves suberect, 30-40 cm. long, 1.5-2.5 mm. wide, 3- 

to 5-nerved, scabrous above, obtuse; scapes about half as long 

as the leaves, flat, acutely angled, about 1.5 mm. across; ra- 
cemes 6-8 cm. long, rather densely flowered; flowers white, 

4-5 mm. long, nodding, the pedicels 2-4 in a group, 8-12 
mm. long, jointed near the middle; anthers about 2.5 mm. 
long——Aug. Honshu, Shikoku, Kyushu. 

SoKUSHIN-RAN ZOKU 

Rhizomes short; leaves mainly radical, tufted, linear to lanceolate, vivid to pale green; scapes usually simple, sometimes naked; 
inflorescence terminal, racemose, the bracts relatively small, lanceolate; flowers subsessile or short-pedicelled, small, tubular- 
campanulate, white or yellow-green, the perianth tubular, becoming suburceolate in fruit, the segments ascending, persistent in 
fruit; stamens 6, the filaments short, the anthers ovate; ovary adnate to the perianth-tube; style simple; seeds many, small. 

— About 10 species, in e. Asia, Malaysia, Tibet, Himalayas, and N. America. 

1A. Leaves linear, 3-7 mm. wide, 3-nerved; scapes and exterior of perianth with short curly farinaceous hairs; flowers white. .. 1. A. spicata 
1B. Leaves lanceolate to oblanceolate, 1-2 cm. wide, 7- to 11-nerved; scapes and exterior of the perianth glandular-viscid. .. 2. A. foliata 

1. Aletris spicata (Thunb.) Franch. Hypoxis spicata 
Thunb.; H. farinosa Thunb.; A. japonica Lamb. Soxusuin- 
RAN. Rhizomes stout, short; leaves linear, pale green, 3- 
ribbed, 15-30 cm. long, 3-7 mm. wide, slightly folded; scapes 
erect, few to several, 30-50 cm. long, sparingly leafy, with 
short white curled farinaceous hairs; spike 15-25 cm. long, 
many-flowered, the bracts linear, longer to shorter than the 
flowers, the pedicels nearly absent; flowers erect, 5-6 mm. long, 
white and sometimes slightly tinged dull red; fruit obovoid, 

about 3 mm. long——Apr.—May. Hills and low mountains; 
Honshu (Kanto Distr. and westw.), Shikoku, Kyushu; com- 
moner westw.—Ryukyus and Formosa. 

2. Aletris foliata (Maxim.) Bureau & Franch. Metanar- 

thecium foliatum Maxim.; A. dickinsii Franch—Nepari- 
NOGI-RAN. Rhizomes stout, short; leaves lanceolate or ob- 

lanceolate, sometimes linear-lanceolate, 10-20 cm. long, 1-2 

cm. wide, acute to acuminate, vivid green, glabrous, charta- 

ceous, about 10-nerved, spreading; scapes 20-40 cm. long, glan- 
dular-viscid above, with few small linear leaves; spike solitary, 
5-20 cm. long, loosely flowered below, the bracts lanceolate, 

shorter to slightly longer than the flowers; flowers rather 
many, short-pedicelled, 6-8 mm. long, yellow-green, glandular- 
viscid on the exterior; capsules 3-4 mm. long, enveloped by 
the persistent perianth-tube——June-Aug. Mountain mead- 
ows and lower alpine regions; Hokkaido, Honshu (n. and 
centr. distr.), Shikoku. 

40. SMILAX L. SHIopE Zoku 

Scandent or erect, branched, dioecious shrubs or herbs usually with tendrils; leaves 2-ranked, alternate, often evergreen, lan- 

ceolate to elliptic or cordate-orbicular, 3- to 7-nerved, petiolate; umbels few- to many-flowered, the flowers yellowish green, the 

tepals free; stamens 6(-15) in the staminate flowers, the staminodia (1-)6 in the pistillate fowers; ovary ovoid, 3-locular, the 
ovules 1-2 in each locule; stigmas 3; berry globose; seeds few.——About 300 species, abundant in the Tropics, several in e. Asia, 
N. America, and the Mediterranean region. 

1A. Unarmed herbs, the stems dying in winter; leaves herbaceous to membranous; anthers coiled after anthesis. 

2A. Leaves relatively thin, membranous, vivid green above, pale white and glaucescent beneath, rounded to truncate at base, the 
petioles 1-4 cm. long; anthers narrowly oblong, about 0.7 mm. long, 1/5 to 1/3 as long as the filaments. ...... 1. S. nipponica 

2B. Leaves relatively thick, green and lustrous above, pale green beneath, usually cordate, the petioles 5-25 mm. long; anthers linear, 
Mearly;2imimylong, 24itoryeeas) lonpyas) tre itd arr eritosicoferciciaiatcieiere ciate oxeicicojareteia/«ic alule:afeivieyeveree ete oie 2. S. riparia var. ussuriensis 
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1B. Subshrubs with perennial sometimes prickly stems. 

LILIACEAE 

3A. Flowers relatively few in an umbel; tendrils very short or nearly absent; prickles sparse or absent. 

4A. Fruit black; leaves thinly chartaceous or submembranous, deltoid-ovate. ...............+--2000000- 3. S. vaginata var. stans 

4B. Fruit red; leaves oblong to elliptic, rarely ovate-elliptic, chartaceous to coriaceous. .........-- sees e eee e eee eeees 4. S. biflora 

3B. Flowers many in an umbel; tendrils elongate. 
DAW wRriitwreds anthersiellipticsaboutsO.cuminMlonges eine lietcheleiieriitiiierciieiacr ice ialic cori cece e eres 5. S. china 
5B. Fruit black; anthers 1—1.5 mm. long. 

6A. Leaves coriaceous; umbel solitary, not branched. 

7A. Prickles nearly absent; leaves elliptic or sometimes oblong, coriaceous. .........-..00eee eee eee eee eet ee es 6. S. sebeana 

7B. Prickles prominent; leaves broadly ovate, ovate-cordate, or deltoid-ovate, chartaceous. ..........----.----.-- 7. S. sieboldit 
6B. Leaves hard coriaceous; umbels in axillary cymes. ....... 

1. Smilax nipponica Mig. S. herbacea var. nipponica 
(Miq.) Maxim.; S. o/dhamit sensu auct. Japon., non Miq.; S. 
higoensis Miqg.—Tacursutopt. Herbaceous perennial, 1-2 
m. high, erect while young, becoming somewhat scandent; 
leaves relatively thin and membranous, ovate-oblong to nearly 
ovate, 5-15 cm. long, 25-7 cm. wide, 5- to 7-nerved, abruptly 
acute to acuminate, rounded to subtruncate at base, vivid 
green above, glaucescent and usually with papillae beneath, 
the petioles 1-4 cm. long, the upper ones with subtending ten- 
drils; inflorescence simple, many-flowered, the peduncles in 
lower stem axils, 4-10 cm. long, the staminate tepals spreading, 
broadly oblanceolate, about 4 mm. long; stamens 1/2-2/3 as 
long as the tepals, the anthers about 0.7 mm. long; pistillate 
tepals nearly boat-shaped, appressed to the ovary; fruit globose, 
black, bloomy.—May-June. Meadows and thickets in 
mountains; Honshu, Shikoku, Kyushu.—Formosa, and a 

variety in Korea and China. 
2. Smilax riparia A. DC. var. ussuriensis (Regel) Hara 

& T. Koyama. S. ovatorotunda var. ussuriensis (Regel) 
Hara; S. herbacea var. oldhamii (Miq.) Maxim., excl. syn.; 
S. nipponica sensu auct. Japon., non Miq.; S. maximowiczii 
Koidz.; S. higoensis var. maximowiczi (Koidz.) Kitag—— 
SHIODE. Plant herbaceous, much branched; stems striate; 

leaves relatively thick, rather firm, slightly lustrous above, 
paler beneath, ovate or ovate-oblong, 5-15 cm. long, 2.5-7 cm. 
wide, short-acuminate, usually cordate or sometimes rounded 

at base, 5- to 7-nerved, glabrous, rarely with papillae on 
slightly raised veinlets beneath, the petioles 5-25(-30) mm. 
long, tendril-bearing; umbels many-flowered, simple, axillary, 
the pedicels 7-12 mm. long, the staminate tepals recurved, 
lanceolate, about 4 mm. long, the stamens 2/3-4/5 as long as 
the tepals; anthers about 1.5 mm. long; staminodes absent in 
the pistillate flowers——July—Aug. Hokkaido, Honshu, Shi- 
koku, Kyushu=—Forma stenophylla (Hara) T. Koyama. 
S. ovatorotunda forma stenophylla Hara; S. higoensis auct., 
non Miq.; S. oldhamiu var. higoensis Ohwi, excl. syn—Ho- 
SOBA-SHIODE, A narrow-leaved phase. 

8. Smilax vaginata Decne. var. stans (Maxim.) T. Ko- 
yama. S. stans Maxim. MARUBA-SANKIRAI. Stems erect, 

angled, unarmed, firm, green, occasionally to rather profusely 
branched; leaves thinly chartaceous, deltoid-ovate to broadly 
ovate, 4-7 cm. long, 3-6 cm. wide, short-acuminate, rounded 

to shallowly cordate, green above, whitish beneath, (3-)5- 

nerved, the petioles 8-15 mm. long, without tendrils; umbels 
pedunculate, axillary, several-flowered; flowers yellow-green, 
the pistillate tepals elliptic, about 3 mm. long, the inner whorl 
slightly narrower than the outer; staminodia present in pistil- 
late flowers; berry black, globose, about 6 mm. in diameter. 

May-June. Honshu, Shikoku, Kyushu; rare. 
4. Smilax biflora Sieb. ex Mig. S. china var. biflora 

a) aifeleVayastet Sister tl cathe bebo: 01a 08 decile «RATAN 8. S. bracteata 

(Sieb.) | Makino—Hrme-KaKara, HIME-SARU-TORI-IBARA. 
Rhizomes creeping; stems 15-30 cm. long, densely branched, 
flexuous, the branchlets angled, often scattered-prickly; leaves 
broadly ovate to orbicular, mucronate, usually rounded at both 
ends, subcoriaceous, green, whitish beneath, 5-15 mm. long, 
3-nerved, the petioles 2-3 mm. long, the tendrils 0-1.5 mm. 
long, subulate; umbels axillary, short-pedunculate, about 2- 
flowered; flowers yellow-green, the staminate tepals elliptic, 
obliquely spreading, recurved above, about 3 mm. long, the 
inner whorl narrowly oblong; stamens 1/2-3/5 as long as the 
tepals, the anthers elliptic, about 0.5 mm. long; berry red, 
globose, about 5 mm. long——Apr. Mountains; Kyushu 
(Yakushima).—Ryukyus (Amami-oshima). 

Var. trinervula (Miq.) Hatusima. S. trinervula Migq.; S. 
sarumame Ohwi; S. china var. trinervula (Miq.) Makino— 
Saru-MaMe. Stems erect, 30-50 cm. long, loosely branched; 
leaves elliptic to oblong or suborbicular, 15-4 cm. long, 1-2.5 
cm. wide, glaucous beneath——May-June. Mountains; Hon- 

shu (Kanto Distr. and westw.). 
5. Smilax china L. Coprosmanthus japonicus Kunth; 

S. japonica (Kunth) A. Gray——Sarvu-rorr-izara. Rhizomes 
woody, stout, creeping; stems firm, 0.5-2 m. long, profusely 
branched, ascending to spreading, the branches green, usually 
more or less prickly; leaves coriaceous, lustrous, ovate to ovate- 

orbicular or elliptic, 3-12 cm. long, 2-10 cm. wide, mucronate, 

rounded or sometimes shallowly cordate or cuneate at base, 3- 
to 5-nerved, smooth, sometimes glaucescent beneath; petioles 
7-20 mm. long, with a long tendril near the middle on each 
side; umbels axillary, many-flowered, pedunculate; staminate 

tepals ascending, elliptic, recurved above, about 4 mm. long, 
the inner whorl narrower; filaments about 2/3 as long as the 
outer tepals, the anthers elliptic, about 0.6 mm. long; fruit 
red, globose, about 7 mm. in diameter——Apr. Hills and 
mountains; Hokkaido, Honshu, Shikoku, Kyushu; common. 
—China and Korea. 

6. Smilax sebeana Mig. S. iriomotensis Masam.; S. 
maritima WHatus——HaMa-SaRU-TORLIBARA. Evergreen scan- 
dent liana with terete, smooth or loosely prickly stems; leaves 
chartaceous to thickly so, orbicular-ovate, ovate, oblong-ovate 
or elliptic, 3-12 cm. long, 1.3-10 cm. wide, the upper surface 
lustrous, the lower surface very glaucous and waxy, cuneate to 
rounded at base, shortly acute to rounded at apex, nerves 3 to 
7, the lateral veins reticulate, prominently elevated on the 

lower surface, the petioles short, curved, the lower 2/3 to 1/2 

sheathing; tendrils shorter than to almost as long as the blade; 
umbel solitary, with 17-56 smooth slender rays to 15 mm. 
long; peduncle moderately compressed, smooth; perianth seg- 
ments slightly recurved in flowering, the staminate 3.5-5 mm. 
long, the pistillate 3-3.5 mm. long; stamens 6; berry globose, 
(5-)7-8 mm. in diameter, blue-black to dark purple; seeds 1 
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to 2 to a berry, obovoid, dark red——Occasional on rocky 
slopes along the seacoast; Kyushu (Ohsumi, Satsuma). 
Ryukyus and Formosa. 

7. Smilax sieboldii Mig. S. oldhamii Miqg—Yama- 
KASHU, SAIKACHI-IBARA. Scandent subshrub with rather 
prickly angled branches; leaves chartaceous, lustrous above, 
duller beneath, broadly ovate to cordate or deltoid-ovate, 5-12 
cm. long, 3-9 cm. wide, short-acuminate, cordate or sometimes 
rounded at base, 5(-7)-nerved, the margin slightly uneven, the 
petioles 5-15 mm. long, with tendrils; umbels simple, solitary, 

relatively many-flowered, the peduncles 1-2 cm. long; stami- 
nate tepals 4-5 mm. long, ascending, subrecurved on upper 
half, the outer ones broadly lanceolate, the inner ones nar- 
rower; stamens slightly shorter than the tepals, the anthers 
linear-oblong, about 1 mm. long; fruit globose, blue-black, 

41. HETEROSMILAX Kunth 
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about 6 mm. in diameter——May-June. Honshu, Shikoku, 
Kyushu.—kKoorea, China, and Formosa. 

8. Smilax bracteata Presl. S. stenopetala A. Gray— 
SATSUMA-SANKIRAI, Plants scandent; branches striate, some- 

times loosely prickly; leaves coriaceous, rather lustrous, 3- to 
7-nerved, oblong, ovate to orbicular, 5-8 cm. long, 3-7 cm. 
wide, acute to abruptly cuspidate, cuneate to rounded at base, 
the margin slightly thickened and firm, the petioles 8-12 mm. 
long, with tendrils near the middle; inflorescence corymbose, 
often branched, many-flowered, short-pedunculate; staminate 
tepals much-recurved, about 5 mm. long, the outer ones linear- 
oblong, the inner ones linear-lanceolate; stamens nearly as long 
as the tepals, the anthers broadly linear, 1.2-1.5 mm. long, 
coiled——Dec.—Feb. Kyushu (s. distr.)——Ryukyus to Phil- 
ippines. 

KARASUKIBA-SANKIRAI ZOKU 

Scandent dioecious shrubs or subshrubs with elongate branching stems; leaves ovate, sometimes cordate, 3- to 5-nerved, the 
petioles with a tendril on each side; inflorescence umbellate, axillary, pedunculate; flowers relatively small, pedicelled, the tepals 
connate, forming an urceolate tube; stamens 3, inserted at the base of the perianth or forming a connate tube; staminodes 1-3, 
filiform in the pistillate flowers; ovary ovoid, 3-locular, with 2 ovules in each locule; fruit a globose berry; seeds 1-3——Few 
species in the warmer regions of India, Malaysia, and e. Asia. 

1. Heterosmilax japonica Kunth. Karasuxiea-san- both sides, the petioles 1-2.5 cm. long, with a solitary long 
KiraI. | Glabrous scandent subshrub with elongate, nearly 
terete branches; leaves firmly chartaceous, narrowly deltoid- 
ovate to broadly ovate, 5-10 cm. long, 3-8 cm. wide, 5(-7)- 
nerved, abruptly acuminate mucronate, rounded to cordate at 

tendril on each side; umbels many-flowered, the pistillate 
perianth 3-4 mm. long, with small obtuse teeth at apex—— 
Aug—Oct. Kyushu (Yakushima)—Ryukyus, Formosa, and 
China. 

base, slightly lustrous, green, with raised netted-veinlets on 

Fam. 53. AMARYLLIDACEAE 

Mostly herbs with tunicate bulbs or rarely with short rhizomes; leaves usually radical, linear; flowers actinomorphic or 
slightly zygomorphic; tepals 6, in 2 series, usually equal; stamens 6, the anthers usually introrse; ovary inferior, 3-locular; 

ovules anatropous, in 2 series, the embryo small, erect, enclosed in a fleshy endosperm; fruit a loculicidal capsule, rarely a berry, 

Hicanpana Ka = Amaryllis Family 

seeds few.—About 86 genera and about 1000 species, chiefly in tropical and warmer regions, relatively few in the temperate 
regions. 

1A. Plants with tunicate bulbs; scapes naked; inflorescence subtended by a spathelike bract at base. 
2A. Corona absent; bulbs subcylindric and elongate (in ours); leaves rather large, 4-8 cm. wide (in ours). ............... 1. Crinum 
2B. Corona present; bulbs ovoid and much shorter (in ours). 

SAtmuulaments| between thei very, minute: COrOna-1GDES: <y0jckoveroreisisie1syay=fa) iti aionsvays\siers/avasatafaters (e/a: dvarels/elarefalekafeistele) eielereieve <leelerese 2. Lycoris 
SB ulamentsamstuinithe large cup-shaped OLstubillalsCOLOLUAria|eretofelalayaraiatateler-ralelsi el eletersiaiteteletcta) elalsisieraleleletersiereieiersreravels 3. Narcissus 

1B. Plants rhizomatous; stems usually leafy; inflorescence usually without a spathe. 
AoC any with aiilitorn peakvattapex sirUit Mes ya i. mcerevelelersiereiticisrnicre ciein overs! elelslo\evers crete’ eialaisvercrasieieinarvic sisieerem eteiniels 4. Curculigo 
eC varmabea Klose Mirnyi Crayca pStllcamefeterteterfetereiaretnre = tclereiate overs rcicisvervctersyarcrescheleolercions er ke ictclelersia e afereioichatelelcvereteterancrctevetersie 5. Hypoxis 

1. CRINUM L.  MHama-omoro Zoxu 

Bulbs tunicate; radical leaves elongate, relatively broad; flowers large, in terminal umbels on a simple naked scape, sessile 
or short-pedicelled, the involucral bracts 2, membranous, the bracts many, linear; tepals connate below, forming a long narrow 
tube, the segments narrowly oblong to linear; stamens inserted on the throat of the tube, the filaments free, filiform, the anthers 
versatile; ovary 3-locular, the style simple, filiform, the stigma small; ovules few to many; capsules irregularly globose and de- 
hiscent; seeds few, large——About 130 species, pantropical, few in temperate regions. 

1. Crinum asiaticum L. var. japonicum Bak. C. asi- 
aticum var. declinatum sensu auct. Japon., non Miq.; C. mari- 
timum Sieb. Hama-omoto. Bulbs subcylindric, 30-50 cm. 
long, 3-5 cm. in diameter; leaves rather fleshy, 30-70 cm. long, 

4-8 cm. wide, hyaline on the margin, glabrous, slightly lust- 
rous, gradually narrowed above; scapes erect, 50-80 cm. long, 

naked, decumbent in fruit; umbels many-flowered, the subtend- 
ing bracts 2, linear-oblong, abruptly acuminate, 6-8 cm. long; 

flowers white, the perianth-tube slender, the segments broadly 
linear, acute, 6-7 cm. long, 5-6 mm. wide, shorter than the 

tube; anthers linear, 17-22 mm. long; capsules subglobose; 
seeds globose or rounded with obtuse angles, 2-2.5 cm. long 
and as wide, the testa gray-white and spongy——Aug.—Sept. 
Sandy sea beaches; Honshu (s. Kanté Distr, and westw.), Shi- 
koku, Kyushu. The typical phase is widely distributed in 
tropical Asia. 
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2. LYCORIS Herb. Hicansana Zoxu 

Bulbs tunicate, ovoid; leaves radical, flat, linear or bandlike, usually appearing after anthesis; scapes solid, naked, erect; 
flowers pedicelled, in a terminal umbel, involucral bracts 2, linear or lanceolate, the perianth infundibuliform, the tube rather 

short, the segments sometimes strongly recurved, equal, the corona-segments usually minute and scalelike on the throat; 
filaments elongate, erect or upwardly curved, inserted on the throat of the perianth tube; anthers oblong, versatile; ovary 3- 
locular; style slender, simple, filiform, the stigma minute; ovules many in each locule, 2-seriate; capsules globose to ovoid, often 

beaked at apex; seeds rather large, globose, black-brown. Few species, in e. Asia. 

1A. Perianth-segments distinctly undulate on margin; flowers in September and October. 
2A. Flowers clear yellow, fertile; leaves yellowish green, about 15 mm. wide. .................. 0s sees eee e ence ee eeees 1. L. aurea 
2B. Flowers red or white, sterile; leaves deep green, with a white longitudinal band above. 

3A. Flowers white; leaves 10-14 mm. wide. ............... 

3B. Flowers red; leaves 6-8 mm. wide. ............-.-+-++:> 

aisdupncd Husa eucys eceyeetie Shave deme ele tiuaosece nev uNetsy es agenedvenetar ens 2. L. albiflora 

cSheaibie dah Ginate ePPRSaE ROLES ald eve Sesame ee 3. L. radiata 

1B. Perianth-segments not undulate on margin; flowers in July and August. 

4A. Flowers orange-red, 5—9 cm. long; leaves to 15 mm. wide. ... AMARA SAC on OOCAn Ro AE ER Unn TA Ramo aa oe nas 6.5 4. L. sanguinea 

4B. Flowers pale rose-purple, 9-10 cm. long; leaves about 2 cm. wide. ...........-. 5.0 eee ee cence eee e essere 5. L. squamigera 

J. Lycoris aurea (L’Hérit.) Herb. Nerine aurea (L’- 
Herit.) Bury; Amaryllis aurea L’Hérit—SHoK1-2ulsEN, SHO- 
KERAN. Bulbs broadly ovoid, 5-6 cm. in diameter; leaves 
strap-shaped, to 60 cm. long, 12-18 mm. wide, glaucous, 
rather fleshy, lustrous; scapes erect, about 60 cm. long, the in- 

volucral bracts 3-5 cm. long, membranous, lanceolate, gradu- 
ally narrowed above, with a minute obtuse apex; flowers few 
large, clear yellow, not fragrant, the perianth-segments equal, 
oblanceolate, acute, ascending, about 8 cm. long, the tube 1.5-2 
cm. long, the pedicels 8-15 mm. long; fiilaments slightly ex- 
serted, the anthers 3.5-4 mm. long—Sept.—Oct. Warmer 
parts of Shikoku and Kyushu.—Ryukyus, Formosa, and 

China. 
2. lycoris albiflora Koidz. SHIRoBANA-MANJU-SHAGE, 

Resembles species No. 1, but the flowers smaller, white; leaves 
10-13 mm. wide, green; flowers about 5 cm. long, sterile, the 

perianth-segments only slightly recurved above; stamens 
shorter than in No. 3, only slightly exserted, the pedicels 
shorter——Sept. Reported to be spontaneous in Kyushu; 
rarely planted. A reputed hybrid of Nos. 1 and 3. 

8. Lycoris radiata (L’Hérit.) Herb. Amaryllis radiata 
L’Hérit.; Nerine japonica Mig— Hicanzana. Bulbs broadly 
ellipsoidal, 2.5-3.5 cm. in diameter; leaves appearing in 
autumn, narrowly strap-shaped, deep green, 30-40 cm. long, 
6-8 mm. wide; scapes 30-50 cm. long; umbels terminal, sev- 
eral-flowered, the involucral bracts broadly linear to lanceolate, 

thinly membranous, 2-3 cm. long; flowers red, inodorous, the 
pedicels 6-15 mm. long; perianth-tube 6-8 mm. long, the seg- 
ments narrowly oblanceolate, about 4 cm. long, 5-6 mm. wide, 
prominently recurved, undulate on margin; stamens 7-8 cm. 

3. NARCISSUS L. 

long, much exserted——Sept. Around cultivated fields and 
meadows in lowlands and hills; Honshu, Shikoku, Kyushu; 
common.—Ryukyus and China. 

4. Lycoris sanguinea Maxim. KirsuNE-No-KAMISORI. 
Bulbs tunicate, 1.5-2 cm. in diameter; leaves strap-shaped, 
10-12 mm. wide, pale green, soft, appearing in spring, some- 
what glaucescent; scapes 30-50 cm. long, the involucral bracts 
narrowly lanceolate, membranous, 2-4 cm. long; flowers sev- 

eral, orange-red, without odor, 5-6 cm. long, the pedicels 2-5 
cm. long; perianth-tube 12-15 mm. long, greenish, the seg- 
ments narrowly oblanceolate, subobtuse, ascending, scarcely or 
slightly recurved at apex; stamens slightly shorter than the 
perianth, the anthers pale yellow, about 2.5 mm. long; style 
as long as the perianth; fruit globose—Aug. Wooded hills 
and low mountains; Hokkaido (naturalized), Honshu, Shi- 
koku, Kyushu; common.——China. 

Var. kiushiana Makino. L. kiushiana Makino——O-x1- 
TSUNE-NO-KAMISORI. Flowers larger, 7-9 cm. long, the pedi- 
cels longer, to 8 cm. long, the stamens exserted and longer—— 
July. Honshu and Kyushu. 

5. lLycoris squamigera Maxim. Natsu-zuisen. Bulbs 
broadly ovoid, 4-5 cm. in diameter; leaves appearing in late 
autumn, elongating in spring, soft, pale green, 18-25 mm. 
wide, strap-shaped; scapes rather stout, 50-70 cm. long; flow- 
ers large, several, the involucral bracts broadly lanceolate, 
2-4 cm. long, the pedicels 1-2 cm. long, the perianth 9-10 cm. 
long, pale rose-purple, the tube about 2.5 cm. long, the seg- 
ments obliquely spreading, oblanceolate, about 15 mm. wide; 
stamens not exserted——Aug.-Sept. Honshu, Shikoku, Kyu- 
shu; often planted in our gardens. 

Su1sEN ZOKU 

Bulbs tunicate; leaves radical, strap-shaped or linear; flowers in a terminal umbel on a naked solitary scape, subtended by a 
single spathelike involucral membranous bract, tubular toward the base; perianth-segments 6, ovate, spreading, forming a 
connate tube below, the corona cup-shaped or tubular; stamens inserted on the tube, the filaments short; ovary 3-locular, inferior; 

style simple, filiform, the stigma small; ovules many in each locule; capsules loculicidal; seeds black. 
mainly in the Mediterranean region, | species in e. Asia. 

1. Narcissus tazetta L. var. chinensis Roem. Suisen. 
Bulbs ovoid-globose; leaves strap-shaped, rather fleshy, glau- 
cous, rounded to very obtuse, 20-40 cm. long, 8-15 mm. wide; 
scapes 20-40 cm. long, the bract scarious, 3-5 cm. long; flow- 
ers few to several, white, the pedicels rather unequal; perianth- 
tube pale green, about 2 cm. long, narrow, the segments 

About 40 species, 

spreading, about 1.5 cm. long, ovate-orbicular to broadly 
elliptic, with a minute mucro at the apex, the corona yellow, 
cup-shaped, about 1 cm. across at the margin.—Jan.—Apr. 
Naturalized (?) along seashores; Honshu (Kanto Distr. and 
westw.), Kyushu=—China. The typical phase occurs mainly 
along the Mediterranean. 
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4, CURCULIGO Gaertn. Kimeaizasa Zoku 

Rhizomes short; radical leaves usually narrowly lanceolate, longitudinally plicate; inflorescence spicate or racemose, few- 
flowered, concealed between the leaves or long-pedunculate and densely flowered, the bracts linear; perianth-segments equal, 
spreading, tubular below; stamens 6, inserted at the base of the perianth-segments, the filaments short, the anthers linear; ovary 

3-locular, often beaked at apex; style columnar, short; stigma 3-lobed, oblong, erect; ovules anatropous, 2 to many in each 

locule; fruit rather fleshy, indehiscent; seeds subglobose, black, crustaceous, the hilum often with an appendage; embryo small, 
the endosperm fleshy—Few species in Africa, India, se. Asia, and tropical America. 

1. Curculigo orchioides Gaertn. C. ensifolia R. Br.; 
Hypoxis orchioides (Gaertn.) Kurz—Krmparzasa. _ Rhi- 
zomes perpendicular, with rather stout adventitious roots; 
leaves lanceolate-acuminate, 20-30 cm. long, 1-2 cm. wide, 
tapering at base to an elongate petiole, becoming sheathlike at 
base, loosely pilose, the nerves slender, several; flowers few, on 

5. HYPOXIS L. 

very short peduncles, the bracts membranous, lanceolate, 2-4 
cm. long; flowers long-pilose outside, the tepals yellow, lanceo- 
late, few-nerved, about 8 mm. long, the perianth-stipe filiform, 
2-2.5 cm. long, becoming a beak in fruit; fruit elliptic. 
May-Aug. Honshu (Chigoku Distr.), Shikoku, Kyushu-— 
China, Ryukyus, Formosa, India, Malaysia, and Australia. 

Ko-KrmpaizAsA ZOKU 

Rhizomes tuberlike or cormlike, relatively small; radical leaves linear or slightly broader, longitudinally nerved; flowers 1 to 
many, umbellate or racemose on relatively short or elongated peduncles, the bracts linear, small, or sometimes absent; perianth 
6-parted, the segments spreading; stamens 6, inserted at the base of the perianth-segments, the filaments short, the anthers erect, 
linear to ovate; ovary not beaked at apex, 3-locular; style short, columnar, the stigma lobes 3, erect, oblong, thickened; ovules 
many, 2-seriate in each locule; capsules globose to ellipsoidal, supporting the perianth at the apex while young; seeds small, sub- 
globose, muricate. 

1. Hypoxis aurea Lour. H. minor D. Don——Ko-x1m- 
BAIZASA, Rhizomes tuberous, rather irregular, 3-8 mm. in 
diameter; leaves linear, 10-25 cm. long, usually broadest above 
the middle, 2-4 mm. wide, 3-5(-7)-nerved, long-acuminate, 
membranous at base, with scattered long yellowish white 
hairs; scapes slender, 3-10 cm. long, 1- to 2-flowered, long- 
pilose, the bracts filiform, 5-8 mm. long; flowers short-pedi- 
celled, long-pilose outside, yellow, the perianth-segments del- 

About 100 species, mainly in Africa, few in India, Malaysia, e. Asia, N. and S. America. 

toid-lanceolate, subacute, few-nerved, 4-6.5 mm. long; anthers 
about 1.3 mm. long, obtuse, shallowly 2-lobed at base; capsules 
oblong, narrowed below, 6-8 mm. long; seeds globose, black- 
brown, about 1.2 mm. across, lusterless, densely muricate with 

subrounded mammillae, the appendage short——Apr.—May. 
Sunny slopes and thickets in the foothills; Honshu (Rikuzen 
Prov. and southw.), Shikoku, Kyushu; rather rare——China, 
India, and Malaysia. 

Fam. 54. DIOSCOREACEAE 

Usually scandent herbs; leaves alternate or opposite, flat, petiolate, entire or palmately lobed; flowers unisexual (plants dioe- 
cious or monoecious), small, actinomorphic, the tepals 6, 2 seriate, free or connate at base; stamens 6, fertile or sometimes with 
3 staminodia and 3 fertile; the anthers small; ovary 3-angled, inferior, 3-locular or with 3 imperfect septae; styles 3, distinct; fruit 
a winged capsule or sometimes a berry——About 10 genera, with more than 650 species, mainly tropical, some in e. Asia, the 
Mediterranean region, the Pyrenees, N. and S. America. 

Yama-No-IMo Ka Yam Family 

1. DIOSCOREA L. YAMaA-No-ImMo ZoKU 

Scandent perennial dioecious herbs from a fleshy horizontal or vertical rhizome, or the tuberous stems much-elongate and 
branched; leaves alternate or opposite, sometimes lobed; flowers relatively small, erect or nodding, the tepals free or connate 
at base; stamens free or sometimes connate and forming a column (sometimes partially suppressed or reduced to staminodia) ; 
ovary inferior, 3-angled; style short; ovules 2 in each locule; capsules 3-winged, loculicidal; seeds much flattened, winged or 
wingless; endosperm fleshy or cartilaginous; embryo oblong, dividing the endosperm, the cotyledons suborbicular——About 600 
species, widely distributed in the Tropics and subtropics, e. Asia, the Mediterranean region, N. and S. America. 

1A. Tepals rather fleshy, white or purplish, ascending or erect, not spreading; rhizomes obsolete, the roots fleshy, tuberous, cylindric or 
flabellate, perpendicular; leaves with bulbils in the axils. 

2A. Inflorescence erect in the staminate, pendulous in the pistillate; tuber whitish, covered with fine scattered roots; leaves usually 
opposite. 

3A. Plants uniformly green; leaves broadly lanceolate to narrowly deltoid-ovate, cordate at base. .....-.....-.ee00s 1. D. japonica 
3B. Stems and petioles purplish; leaves deltoid-ovate to deltoid, broadly cordate, the basal margin sometimes auriculately dilated. 

2. D. batatas 
2B. Inflorescence of both sexes pendulous; tuber dark grayish brown, covered with coarse thickened roots, warty-thickened at base; 

ledvesralternate, depressed-cordatentandeltoide, enc vite eicsaleleiciciete cicrs aysieteyala a cane areretin cian oaistattetieitereloaic oe 3. D. bulbifera 

1B. Tepals membranous, yellowish green, usually spreading; rhizomes long-creeping, with slender fibrous roots; leaves without bulbils in 
the axils. 

4A. Fertile stamens 3. 

5A. Staminodia 3 in the staminate flowers; leaves broadly ovate to narrowly deltoid-ovate, 5-8(-10) cm. long, broadly cordate; 

staminateshowerss sessile nye secrarstento(e eiecctcnaieies aioe or rete bevels inh craint iad yotat fete ateivie sfefainie/olaterele icles oh jelaiers mitOSats 4. D. gracillima 
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5B. Staminodia absent in the staminate flowers; leaves broadly deltoid-lanceolate to narrowly ovate-deltoid, 8-15 cm. long, deeply 
cordate, the basal margins often imbricate; staminate flowers pedicellate. ..............-----+--eeeeeeeeee 5. D. asclepiadea 

4B. Fertile stamens 6. 
6A. Seeds winged on one side. 

Jeep beavesjentireyelabrousslowersitullysexpand ino sieletttetlls title ile iete et eile eee ere een nt 6. D. tokoro 

7B. Leaves palmately lobed, usually pilose; flowers campanulate, not fully expanding. ...............s++eeeees 7. D. nipponica 
6B. Seeds winged all the way around. 

8A. Leaves entire; staminate flowers rather loose, distinctly pedicelled. ................00eeeeeeeeeeeevseeeeee 8. D. tenuipes 
8B. Leaves palmately lobed; staminate flowers dense, sessile to short-pedicelled. 

9A. Leaves usually pilose; staminate flowers short-pedicelled. .............. 00.0 e severe eee renee eee 9. D. quinqueloba 
9B. Leaves glabrous, sometimes minutely papillose on the nerves beneath; staminate flowers sessile. ......... 10. D. septemloba 

1. Dioscorea japonica Thunb. Yama-No-1mo. Root 
fleshy, cylindric, elongate, perpendicular; stems elongate, 
branched; leaves opposite, sometimes alternate, cordate at base, 

long-petioled, narrowly oblong-deltoid, 5-10 cm. long, 2-5 cm. 
wide, long-acuminate, green, glabrous; inflorescence 1- to 
3-nate in leaf axils, spicate, short-peduncled; flowers white, the 
pistillate pendulous, loosely few-flowered, the staminate erect, 
rather loosely many-flowered, sessile; stamens 6; capsules 
broadly elliptic, 1.2-1.4 cm. long, about 2 cm. wide; seeds 
broadly wing-margined——Aug. Wooded foothills; Honshu, 
Shikoku, Kyushu. 

2. Dioscorea batatas Decne. D. polystachya sensu auct. 
Japon., non Turcz—Naca-imo. _ Root fleshy, cylindric to 
flabellate, perpendicular; stems usually purplish; leaves long- 
petiolate, nearly deltoid-ovate, acuminate, broadly cordate and 
often auriculate at base, purplish on petioles and nerves, with 
bulbils in axils; inflorescence spicate, 1- to 3-nate, in leaf axils; 
flowers sessile, white, the staminate erect, rather loosely many- 
flowered, the pistillate pendulous, loosely few-flowered; sta- 
mens 6; capsules obovate-orbicular——Aug.—Sept. Hok- 
kaido, Honshu, Shikoku, Kyushu; frequently planted —— 
Korea, China, and Formosa. 

8. Dioscorea bulbifera L. D. sativa sensu auct. Japon., 
non L—Nica-xasHu. Tuberous root depressed-globose, 
5-8 cm. across; stems elongate, branched; leaves alternate, 

long-petiolate, depressed-cordate or deltoid, glabrous, abruptly 
acuminate, entire, with bulbils in the axils; staminate spikes 

1- to 3-nate, in leaf axils, short-pedunculate, rather densely 
many-flowered; flowers sessile, the tepals linear-lanceolate, as- 
cending, rather thick, 2.5-3 mm. long; stamens 6——Aug.— 
Sept. Honshu (Chugoku Distr.), Shikoku, Kyushu. 
Forma domestica (Makino) Makino & Nemoto. D. sativa f. 
domestica Makino Kasuu-tmo. Cultivated for the edible 
bulbils and tuberous roots Forma spontanea (Makino) 
Makino & Nemoto. D. sativa forma spontanea Makino—— 
Nica-KasHt. A wild phase with bitter, nonedible bulbils 
and tuberous roots. 

4, WDioscorea gracillima Mig. Tacuwoxoro.  Rhi- 
zomes long-creeping; stems elongate, branched; leaves ovate, 
deltoid-ovate to elliptic, 5-10 cm. long, 25-7 cm. wide, 
acuminate, deeply cordate, the margins somewhat uneven, 
entire or shallowly lobed, glabrous; inflorescence spicate; 
flowers sessile with spreading tepals, the staminate erect, often 
branched, the pistillate loosely arranged; stigma 3-fid, entire; 
capsules depressed ovate-orbicular; seeds wing-margined—— 
May-June. Honshu, Shikoku, Kyushu. 

5. Dioscorea asclepiadea Prain & Burkill. Tsuxusut- 
TACHIDOKoRO. Plants glabrous; stems slightly elongate, green; 
leaves thin, green, broadly deltoid-lanceolate to narrowly ovate- 
deltoid, 8-15 cm. long, 4-7 cm. wide, deeply cordate, mucro- 

nate, entire or sometimes undulate, the basal margins imbri- 
cate; staminate inflorescence branched, the flowers loose, 
yellow-green, short-pedicelled, the tepals spreading——Apr.— 
May. Kyushu. 

6. Dioscorea tokoro Makino. D. yokusaii Prain & Bur- 
kil——Onwokoro, Toxoro. Plants glabrous; stems elon- 
gate, branched; leaves thin, cordate or deltoid-cordate, 5-12 

cm. long, 5-10 cm. wide, acuminate, entire; inflorescence some- 

what elongate, erect, the staminate often branched; stami- 
nate flowers yellowish green, short-pedicelled, the pistillate 
pendulous; tepals minutely toothed on upper margin, flat, 
spreading; capsules broadly obovate-elliptic, about 15 mm. 
long; seeds with a broad wing on one side-—July—Aug. 
Thickets in lowlands to the foothills; Hokkaido, Honshu, Shi- 
koku, Kyushu; common. 

7. Dioscorea nipponica Makino. UcutwapoKoro. 
Stems elongate; leaves thin, long-petioled, broadly ovate to 
ovate-cordate, 7-15 cm. long, 4-12 cm. wide, usually with short 
coarse hairs, palmately lobed or rarely entire, long-acuminate; 
staminate inflorescence spicate, elongate, sometimes branched, 
the flowers few, in fascicles, short-pedicelled, the pistillate usu- 
ally simple, pendulous; capsules broadly obovate; seeds with a 
broad wing on one side——Aug. Hokkaido, Honshu (n. and 
centr. distr.) ——Korea and China. 

8. Dioscorea tenuipes Fr. & Sav. Hrmepoxoro. Stems 
elongate; leaves thin, deltoid-cordate, or sometimes lanceolate 

with the basal margins prominently auriculate, glabrous, 5-10 
cm. long, 2.5-7 cm. wide, long-acuminate, sometimes with 
minute papillae on the nerves beneath, entire, the petioles 
usually with a small auriclelike appendage at base; inflores- 
cence pendulous, the staminate flowers loose, slenderly pedi- 
celled, the tepals entire, slightly recurved on margin; capsules 
orbicular, somewhat angular; seeds wing-margined— TJuly— 
Aug. Honshu (Kanto Distr. and westw.), Shikoku, Kyushu. 

9. Dioscorea quinqueloba Thunb. KazpEpoKoro. 
Plants elongate, branched, usually with short coarse hairs; 
leaves relatively large, green, cordate, 6-12 cm. long, 4-10 cm. 
wide, palmately 5- to 9-lobed, the median lobes narrowly ovate, 
acuminate, the lateral lobes rounded to obtuse, smaller; stami- 
nate inflorescence sometimes branching, the flowers short- 
pedicelled, becoming reddish brown when dry; tepals spread- 
ing, rather thick; capsules obovate-orbicular; seeds wing- 
margined——July-Sept. Honshu (centr. distr. and westw.), 
Shikoku, Kyushu- Korea, China, and Ryukyus. 

10. Dioscorea septemloba Thunb. KrKuzapoxKoro. 
Plants glabrous; leaves becoming dark when dry, 5-12 cm. 
long and as wide, usually cordate, usually palmately 5- to 7- 
lobed, the median lobe deltoid-ovate to narrowly ovate, long- 
acuminate, the lateral lobes deltoid, acuminate to rounded, the 
petioles without a basal appendage; inflorescence pendulous, 



DioscorEAcEAE; IRIDACEAE 

the staminate flowers sessile, the tepals membranous, yellowish 
green, spreading; capsules obovate-orbicular, about 20 mm. 
long——June-Aug. Honshu, Shikoku, Kyushu. 
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Var. sititoana (Honda & Jotani) Ohwi. D. sititoana 
Honda & Jotani——SHima-ucHIwApoKoro. With larger 
obovate-elliptic capsules 18-28 mm. long ——Izu Isls. 

Fam. 55. IRIDACEAE AYAME Ka 

Usually perennial rhizomatous or cormose herbs; leaves narrow, often 2-ranked, frequently laterally flattened; stems simple or 
branched, flowers 2-bracteate, bisexual, actinomorphic or zygomorphic, usually large and showy; tepals 6, often connate at base, 
2-seriate, ephemeral, petaloid, the tube adnate at base to the ovary; stamens 3, alternate with the inner tepals, the filaments fili- 
form, free or connate, the anthers 2-locular, extrorse; ovary inferior, usually 3-locular, the ovules usually many in each locule, 

anatropous; style 3-fid, the lobes sometimes lobulate; capsules loculicidal; seeds many, in 1 or 2 rows in each locule, the endo- 
sperm fleshy or horny, the embryo small, straight——About 57 genera, with about 1,500 species, cosmopolitan. 

Iris Family 

1A. Style-branches petaloid, broad, spreading and covering the anthers; tepals dimorphic. ............ecccceccc eee ceeeeeeees 1. Iris 
1B. Style-branches slender, filiform, alternate with and not covering the anthers; tepals monomorphic. .............+-++ 2. Belamcanda 

1. IRIS L. Ayame Zoku 

Perennial herbs from stout branching rhizomes or corms; leaves mostly radical, 2 ranked, usually ensiform and laterally 
flattened, parallel-nerved; stems or scapes erect, simple or sparingly short-branched, 1- to many-flowered; flowers large and 
showy, ephemeral, 2 to several in the axil of a bract, the pedicels short or longer than the bract; perianth-segments in 2 

series, usually dimorphic, tubular-connate below, the outer tepals clawed below, the limb (fall) spreading to reflexed, the 
inner whorl usually erect, narrowed below; style-branches 3, spreading, covering the stamens, the style crests petaloid, bifid 
or fimbriate; capsules oblong to globose, 3- or 6-angled, often subterete; seeds many.About 150 species, in the temperate 
regions of the N. Hemisphere. 

1A. Plants relatively low and slender, the scapes less than 30 cm. high. 
2A. Leaves 2-5 mm. wide, the nerves not prominent, the sheath persistent, fibrous; bracteoles absent; perianth-tube about twice as long 

as the segments, the outer segments without a raised ridge inside. «2.0... .eccencccocsacccceccervccccssscsccce 1. 1. rossit 
2B. Leaves 5-15 mm. wide, 5- to 7-nerved, the sheath not fibrous; inflorescence sparsely branched, few-flowered; bracteoles brownish, 

scarious, about 2 cm. long; perianth-tube shorter than the segments, the outer segments with a crested ridge on the middle inside. 

1B. Plants relatively tall, the scapes 40-70 cm. long, 
2. 1. gracilipes 

3A. Outer perianth-segments (falls) with a median crested ridge inside; leaves 2—3 cm. wide; inflorescence more or less branched. 
4A. Pedicels as long as to slightly longer than the bract; leaves pale beneath; flowers rather numerous on each branch; bracteoles 

about 15 mm. long; inflorescence multibranched. ...... eiatatehotetereketararevelonatstetetnr creraveietormiclefersieleisistesisteieists/aiateetey= 3. I. japonica 
4B. Pedicels nearly absent; leaves concolorous; flowers 2-3 on each branch; bracteoles about 4 cm. long; inflorescence usually with 

ausingle ranch ‘c/ele-cseverejcisveyecese, sistoceseie ereveie 5 e7ers.e sis;e ayers 
3B. Outer perianth-segments (falls) without a crested ridge. 

5A. Stems solid. 

a[aieiat sche pfelaselorays (arcustexcVelslo oie) eloladeiscelsieisinrevelen cies eteiators 4. I. tectorum 

6A. Inner perianth-segments very small, not more than 2 cm. long, lanceolate, acuminate-setose; flowers blue-purple; leaves without 
aypromunentemidrib::, <.raisisvei eisyoie¥oiessia oxeie sis <!viatsyelel sy» BODE OO AICO DOUTS OAD HAD OMOCOAUEGH Dustato caome ct 5. I. setosa 

6B. Inner perianth-segments larger, petaloid, usually more than half as long as the outer segments. 
7A. Leaves flat without a prominent midrib; flowers blue-purple in wild form; inner perianth-segments oblanceolate; ovary 

S-angledutaward | theibase icapsiles)noty bed Ked vn accrsie}six<tcrsYossiure siasete.s\ ove le efeleleilohelblele lersle atetnneinrovaiercincietaiecs 6. I. laevigata 
7B. Leaves with a prominent raised midrib; flowers reddish-purple in wild form; ovary 6-angled; capsules beaked. .. 7. I. ensata 

5B. Stems hollow; leaves 5-12 mm. wide; claw of the outer perianth-segments yellow, suffused with blue. .......... 8. I. sanguinea 

1. Iris rossii Bak. Exnime-AyaMe, TARE-YUE-SO. Rhi- 

zomes short, somewhat tufted, branching, ascending, brown 
fibrous; leaves elongating after anthesis, to 30 cm. long, 2-5 
mm. wide, as long as the scape in anthesis, thin, glaucous be- 
neath, midrib not prominent, minutely papillose on upper 
margin; scapes 5-15 cm. long, 3- to 4-bracteate, 1-flowered, the 
bracts linear, green, long-acuminate, 4-6 cm. long, the pedicels 
about 8 mm. long; flowers blue-purple, 3.5-4 cm. across, the 
perianth-tube slender, 4-6 cm. long, the outer segments nar- 
rowly obovate, without a crested ridge in the center, clawed, 
the inner segments erect, slightly shorter than the outer ones; 
anthers yellow, about 4 mm. long, shorter than the filaments, 
the stigma-appendage deeply bifid; capsules globose ——Apr.— 
May. Honshu (Chigoku Distr.), Shikoku, Kyushu—— 
Korea, Manchuria, and n. China. 

2. Iris gracilipes A. Gray. Hime-sHaca. Rhizomes 

short, branching, scarcely fibrous; leaves pale green, somewhat 
glaucous beneath, 20-40 cm. long, 5-15 mm. wide, thin, sev- 
eral-nerved, slightly papillose on upper margin; scapes 15-30 
cm. long, 2- to 3-flowered, the green bracts 2-3, 5-10 cm. long, 
ensiform, the branches 3-7 cm. long, the bracteoles connate at 
base, 1.5-2 cm. long, the pedicels 1-2 mm. long, much shorter 
than the ovary; flowers 4-5 cm. across, pale purple, the peri- 
anth-tube about 12 mm. long, the outer segments obovate, very 
shortly clawed, with a median crest toward the lower half, the 
inner segments ascending, spathulate-oblong; stigma append- 
ages bifid, fringed; fruit globose; seeds obovate, about 3 mm. 

long, keeled——May-June. Mountains; Hokkaido (sw. 
distr.), Honshu (Kinki Distr. and eastw.), Kyushu. 

8. Iris japonica Thunb. Suaca. Plants long-stolon- 
iferous the rhizomes creeping; leaves evergreen, 30-60 cm. 

long, 2.5-3 cm. wide, green above, somewhat paler beneath, 
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glabrous, the midrib not prominent; scapes 30-70 cm. long, 
the branches 3-10 cm. long, rather many-flowered, the bracts 
conduplicate, green, acuminate, the lower ones ensiform, the 

bracteoles 3-10 cm. long, ovate-oblong, subobtuse, the pedicels 
as long as to longer than the bracteoles; flowers about 5 cm. 
across, pale blue-purple, the outer perianth-segments obovate, 
denticulate, crested, the inner segments relatively small, 

obliquely ascending; stigma-appendage fimbriate; fruit very 
rarely maturing——Apr.—May. Wooded hills; Honshu, Shi- 
koku, Kyushu; common.—China. 

4, Tris tectorum Maxim. Icui-Hatsu. Rhizomes short, 

stout, tufted; leaves 30-60 cm. long, 2.5-3.5 cm. wide, pale 
green, acuminate, glabrous, the midrib not prominent; scapes 
30-50 cm. long, with few ensiform bracts, the branches 1-2, 

2- to 3-flowered, the bracteoles obovate-oblong, membranous, 

acute or mucronate, 4-5 cm. long, the pedicels nearly absent; 
flowers purple, about 10 cm. across, the perianth-tube about 
2.5 cm. long, the outer perianth-segments obovate, short- 
clawed, densely fringe-crested on lower half, the inner seg- 
ments nearly as large as the outer, obliquely spreading; stigma- 
appendages irregularly toothed——May. Chinese plant long 
cultivated in Japan, frequently grown on the roof of straw- 
thatched houses. 

d. Iris setosa Pall. J. setosa var. hondoensis Honda—— 
Hi6cI-AYAME. Rhizomes ascending, brown, fibrous; leaves 
20-40 cm. long, 1-2 cm. wide, acuminate, the midrib obscure; 

scapes 30-70 cm. long, branched, the bracts green, ensiform, 
the bracteoles broadly lanceolate, essentially membranous, sub- 

obtuse, 2-3 cm. long, the pedicels 3-4 cm. long; flowers blue- 
purple, about 8 cm. across, the perianth-tube short, the outer 
segments broadly obovate, the claw yellowish with red-purple 
veins, the inner segments much smaller, lanceolate, acuminate- 
setose; anthers purple, the stigma-appendage dentate——July- 
Aug. Bogs in mountains; Honshu (centr. distr. and northw.), 
Hokkaido.—Korea, Kuriles, Sakhalin, e. Siberia, and Aleu- 
tian Isls. 

6. Iris laevigata Fischer. Kaxitsupata. Rhizomes 
fibrous, branched; leaves glaucous, 40-60 cm. long, 1.5-3 cm. 
wide, without a prominent midrib; scapes 50-70 cm. long, 

with few short leaves, usually 3-flowered, the bracteoles broadly 
lanceolate, sometimes narrowly oblong, greenish, 5-7 cm. long, 
the pedicels shorter than the ovary; flowers blue-purple, some- 

2. BELAMCANDA Adans. 

IRIDACEAE; ZINGIBERACEAE 

times white, about 12 cm. across, the perianth-tube short, the 

outer segments clawed, broadly ovate-elliptic, yellow in the 
median portion near the base, the inner ones oblanceolate, 

small, erect; anthers white; stigma-appendages nearly rounded. 
May-June. Wet places; Hokkaido, Honshu; much-culti- 

vated in gardens.—Manchuria, Korea, and China. 

7. Iris ensata Thunb. var. ensata. J. ensata Thunb:; I. 
ensata var. hortensis Makino & Nemoto; I. kaempferi Sieb.; 
I. laevigata var. Raempferi (Sieb.) Maxim—Hana-sHosv. 
The cultivated selections often have double flowers with larger 
often spreading inner perianth-segments. 

Var. spontanea (Makino) Nakai. I. kaempferi var. spon- 
tanea Makino—No-HANA-SHOBU. Rhizomes branched, 

brown-fibrous; leaves 20-60 cm. long, 5-12 mm. wide, the 

midrib prominent; scapes 40-80 cm. long, unbranched, few- 

bracteate and -flowered, the uppermost bract green, linear- 
lanceolate, acuminate, 5-8 cm. long, the pedicels 3-5 cm. long; 
flowers red-purple, about 10 cm. across, the outer perianth- 
segments elliptic, clawed, the limb yellow at base, the inner 
segments smaller, erect; anthers yellow, the stigma-appendages 
subentire——June-July. Hokkaido, Honshu, Kyushu. 

8. Iris sanguinea Hornem. J. sibirica sensu Thunb., 
non L., nec Thunb. (1784); I. sibirica var. sanguinea Ker- 
Gawl.; I. nertschinskia Lodd.; I. sibirica var. orientalis Maxim. 

-AYAME. Rhizomes creeping, branched, dark brown 
fibrous; leaves glaucescent, 30-50 cm. long, 5-12 mm. wide, 
the midrib slender, not prominent; scapes 30-60 cm. long, 
hollow, unbranched, 1- to 3-bractate, the uppermost bract 
linear-lanceolate, green, acuminate, 5-6 cm. long, the bracteoles 

similar but sometimes longer than the bracts; flowers 2 or 3, 
red-purple, about 8 cm. across, the pedicels 2-4 cm. long, 

shorter than the bracteoles, much longer than the ovary, the 
outer perianth-segments broadly obovate, the claw yellow with 
transverse blue lines, the inner segments erect, small; anthers 

dark purple; stigma-appendages dentate. May-July. Moun- 
tain meadows; Hokkaido, Honshu, Kyushu. Korea and e. 

Siberia. 
Var. violacea Makino. I. kamayama Makino——Kama- 

YAMA-SHOBU. Leaves narrower and firmer, slightly tortuous, 
deeper green; flowers deep violet, the inner perianth-segments 
slightly longer—Said to have been introduced from Korea 
and sometimes to be planted in our area. 

Hroc1 Zoku 

Tall rhizomatous perennial; leaves 2-ranked, ensiform, mostly radical and lower cauline, laterally flattened, linear; panicle 

terminal; flowers pedicelled, orange-red, the tepals 6, nearly equal, connate below; stamens 3, inserted at the base of the perianth- 
segments; anthers basifixed; ovary 3-locular; style 3-fid; capsules many-seeded, loculicidal——A single species in e. Asia. 

1. Belamcanda chinensis (L.) DC. Ixia chinensis L.; 
B. punctata Moench; Gemmingia chinensis (L.) O. Kuntze 
—HLocl. Plants stoloniferous, the rhizomes short; stems 
1-15 m. long, densely leafy toward the base; leaves laterally 
flattened, broadly linear, 30-50 cm. long, 2-4 cm. wide, glau- 
cous, acuminate; inflorescence terminal, once or twice 

branched, the bracts few at the apex, narrowly ovate, mem- 

Fam. 56. ZINGIBERACEAE 

branous, obtuse, about 1 cm. long, the pedicels 1-4 cm. long; 
flowers 5-6 cm. across, orange-red, dark-spotted, the tepals 
narrowly oblong, obtuse, spreading, narrowed and connate at 

base; anthers about 1 cm. long; capsules obovate-ellipsoidal, 
about 3 cm. long; seeds shining black——Aug.—Sept. Honshu 
(w. distr.), Shikoku, Kyushu-——China and n. India. 

SHocA Ka Ginger Family 

Perennial herbs with thickened rhizomes; stems usually simple, erect, tightly enveloped by the sheaths of radical leaves; 
leaves often large, long-sheathed below, linear to oblong, with a ligule at top of the sheath inside, midrib usually stout, nerves 
pinnately arranged; flowers 1 to few in the axil of a bract, arranged in a raceme or spike, bisexual, zygomorphic; calyx or outer 
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perianth tubular, often splitting on one side, the inner perianth or corolla infundibuliform, 3-lobed, the posterior segment longer 
than the others; stamens 6, | fertile, the others reduced; lip placed anteriorly, larger than the petals, 2- to 3-lobed, the anthers 
introrse, 2-locular; ovary inferior, the ovules many, anatropous; style slender; fruit a capsule or berrylike-———About 47 genera, 
with about 1,400 species, mainly in the Tropics, few in temperate regions. 

1A. Lip 3-lobed; appendage of the anther-connective subulate, involute, forming a tube around the style; flowers in a headlike spike. 
1. Zingiber 

1B. Lip 2-lobed; appendage of the anther-connective absent; flowers in a spike or panicle. .......... cee eeeeeeeeeeee neuen 2. Alpinia 

1. ZINGIBER Boehm. SHoca Zoku 

Rhizomes thickened, aromatic; scapes usually with scalelike leaves; inflorescence a densely flowered spike; flowers one to 
few in the axils of bracts, the bracteoles spathlike, the calyx membranous, tubular, 3-toothed, usually splitting on one side; 

tube of the inner perianth whorl slender, dilated above, the segments often unequal, the posterior one largest, erect, the lateral 
staminodes adnate to the recurved lip; fertile stamen 1, the filament short, deeply grooved; style slender, the stigma small, sub- 
globose, glands 2, subulate; ovary 3-locular, many-ovuled; capsules subglobose to ellipsoidal; seeds relatively large, with a 
lobed aril—More than 50 species, e. Asia to India and Malaysia. 

1. Zingiber mioga (Thunb.) Rosc. Amomum mioga 
Thunb.——Myoca. _ Glabrous rhizomatous perennial; leaves 

serted from the bracts, the segments lanceolate, the lip obovate, 
with a small lobule on each side——Aug.—Oct. Woods; Hon- 

radical, the sheaths closely involute and forming a pseudostem, 
the blade lanceolate to narrowly oblong, 20-35 cm. long, 3-6 
cm. wide, acuminate, narrowed to a short petiolelike base; 
scapes 5-15 cm. long, with few scalelike leaves at base; spike 
5-7 cm. long, erect, oblong, acute; bracts acuminate, the outer 
ones narrowly ovate, the inner ones lanceolate; flowers pale 
yellow, about 5 cm. across, the perianth-tube elongate, ex- 

2. ALPINIA Roxb. 

shu, Shikoku, Kyushu; often cultivated for the edible shoots. 

Zingiber officinale (Willd.) Rosc. Amomum officinale 
Willd—Snuica. Plants herbaceous; scapes 20-25 cm. long; 
bracts nearly equal, oblong, rounded at apex; flowers yellow, 
the lip purple, yellow-spotted ——Introduced from tropical 
Asia; widely cultivated in our area for the pungent rhizomes. 

Hana-myoca Zoku 

Rhizomes stout, branching; leaves lanceolate to oblong, large, the sheaths involute and forming a pseudostem at base; in- 
florescence racemose or paniculate, the scapes arising from the pseudostem, the bracts deciduous or caducous; calyx tubular, 
3-toothed; corolla-tube short, the segments oblong or lanceolate, the posterior one broadest, the lateral staminodia small 
or absent, the lip spreading, obovate, often with a small appendage on each side at base, the connective scarcely produced; ovary 
3-locular; style filiform, the stigma subglobose; fruit globose, dry or fleshy, usually indehiscent; seeds globose or angled— 
About 150 species in the Tropics of the Old World. 

1A. Leaves pilose at least beneath; bracts small, caducous; flowers nearly sessile, 1 or 2 from each node, about 2.5 cm. long; inflorescence 

Simplesiumbranched viyreve:srarsicisvovecsistaroaese atures eter eter cuate eel 

1B. Leaves glabrous on both sides; inflorescence branched. 
2A. Bracts 5-7 mm. long, flat; fowers about 2 cm. long. ........ 

OO OCB OR SO COMER OOOO CIO en Or mn coca 1. A. japonica 

OOO AUG COC On COG OR EOC mO TC SEAR AOS 2. A. intermedia 
2B. Bracts 1.5-2.5 cm. long, enveloping the calyx; flowers 2.5—-5 cm. long. 

3A. Inflorescence erect, the axis glabrous; bracts about 1.5 cm. long; flowers 2.5-3 cm. long. ............-22+-00: 3. A. formosana 

3B. Inflorescence nodding, the axis hairy; bracts 2—2.5 cm. long; flowers 4-5 cm. long. ...........--..ceeeeeeeeeeees 4. A. speciosa 

1. Alpinia japonica (Thunb.) Mig. Globba japonica 
Thunb.——Hana-myoca. Plants 40-60 cm. high; rhizomes 

branching; pseudostems ascending, several-leaved; leaves 
broadly lanceolate to narrowly oblong, 20-40 cm. long, 5-7 
cm. wide, sessile or short-petiolate, rather densely pilose on 
both sides especially beneath, the ligules 2-4 mm. long, 
puberulent, the sheath pilose; spike solitary, terminal, densely 
short-pilose, 10-15 cm. long, the bracts narrowly oblong, 
caducous, shorter than the calyx; flowers nearly sessile, 1 or 2 
at each node of the inflorescence, white with red striations, 

about 2.5 cm. long; calyx tubular, split inside, puberulent, with 
3 obtuse teeth on upper margin, the lip ovate; fruit broadly 
ellipsoidal, 1-1.7 cm. long, puberulent, red——May-June. 
Woods in foothills; Honshu (s. Kanto Distr. and westw.), Shi- 
koku, Kyushu-—Formosa and China. 

Var. kiushiana Kitam. 4. kiushiana Kitam—Tsuxv- 
SHI-HANA-MYOGA. Calyx-tube, ovary, perianth, and fruit 
nearly glabrous——Kyushu (Ibusuki in Satsuma Prov.). 

2. Alpinia intermedia Gagnep. A. chinensis sensu auct. 
Japon., non Rosc——Ao-No-KUMATAKE-RAN. — Glabrous per- 

ennial herb; leaves narrowly oblong, 30-50 cm. long, 6-12 cm. 
wide, glabrous, the ligules 5-6 mm. long, loosely ciliolate, the 

petioles short; inflorescence 10-20 cm. long, erect, the branches 
0.8-1.3 cm. long, slender, 3- to 4-flowered at the summit, the 
bracts pale, membranous, 7-10 mm. long, obtuse; calyx-tube 
3.54.5 mm. long, with small teeth, sometimes loosely ciliolate, 
the lip ovate, narrowed below. July. Woods; Honshu 
(Izu Isls. and Kii Proy.), Shikoku, Kyushu=—Ryukyus and 
Formosa. 

3. Alpinia formosana K.Schum. A. kumatake Makino; 
A, satsamensis Gagnep——KuMatTaKE-RAN. _ Glabrous tufted 
perennial, 1-2 m. high, from stout rhizomes; leaves narrowly 

oblong or broadly lanceolate, 50-70 cm. long, 8-12 cm. wide, 
acuminate at both ends, sessile or short-petiolate, ciliolate, deep 
green above, the ligules 5-7 mm. long, ciliate; scapes erect; 
inflorescence 15-20 cm. long, racemose to paniculate, the axis 
glabrous to slightly puberulous, the branches 1-1.5 cm. long, 
the bracts membranous and enveloping the calyx, rounded and 
mucronate, scarious on margin; flowers white, tinged red, 

2.5-3 cm. long; calyx-tube 8-10 mm. long, shallowly toothed, 



318 

ciliolate, the lip broadly ovate; fruit broadly ellipsoidal, ver- 
milion—July-Aug. Woods in lowlands to foothills; Kyu- 
shu (s. distr., Yakushima and Tanegashima) ——Ryukyus and 
Formosa. 

4. Alpinia speciosa (Wendl.) K. Schum. Zerumbet 
speciosum Wend|—Ge116. Stout tufted glabrous per- 
rennial, 1.5-2.5 m. high; leaves lanceolate to broadly so, 50-70 
cm. long, 7-15 cm. wide, acuminate at both ends, short- 
petiolate, rather densely ciliate, the ligules 8-10 mm. long, with 
brown hairs on back; inflorescence nodding, 20-30 cm. long, 
with brown hairs on axis, the branches 1-2 cm. long, the bracts 

Fam. 57. BURMANNIACEAE Hina-No-sHakuyjo Ka 

ZINGIBERACEAE; BURMANNIACEAE 

2-2.5 cm. long, broadly elliptic, covering the flower-bud, sub- 
coriaceous, nerveless, often 2-lobed; calyx about 1.5 cm. long, 
tubular, split on one side, with deltoid teeth; inner perianth- 

segments white to pinkish, obtuse, the lip broadly ovate, sub- 
trilobed, creamy white with red striations; ovary densely 
pubescent with brown hairs; fruit globose-ovoid, about 2 cm. 
long, longitudinally ribbed, yellow-vermilion, crowned with 
the persistent perianth base——July-Aug. Woods in low- 
lands to the foothills; Kyushu (Cape Sata), Yakushima, and 
Tanegashima.—Ryukyus and Formosa. 

Burmannia Family 

Delicate saprophytic herbs without chlorophyll or rarely green; leaves cauline, alternate, scalelike, small; flowers bisexual, usually 
actinomorphic, the perianth tubular to prismatic, sometimes with 3 or 6 longitudinal wings, the lobes 6 or 3, the outer whorl 
alike, the inner segments sometimes very small or nearly obsolete; stamens 3 or 6, inserted on the tube, the filaments very short, 
sometimes absent, the anthers 2-locular, transversely or longitudinally split; ovary inferior, 3-locular, the placentae axile or 1- 
locular with parietal placentae; style simple, stigmas 3; capsules many-seeded, the seeds minute; endosperm absent, the 
embryo simulating the seed in shape——About 16 genera, with about 120 species, mainly in the Tropics. 

1A. Perianth-tube persistent; style as long as the tube; stamens 3; anthers transversely split; outer perianth-lobes larger, the inner whorl 
sogallerborvabsenty: jas creel: coveyeteicia:s atte osveheleraare Ses aieie sisis| oie Aa eee ote te ae Eee Rees 1. Burmannia 

1B. Perianth-tube transversely splitting and deciduous after anthesis; style very short; stamens 6; anthers longitudinally split; outer perianth- 

lobes not connate above, the inner segments often connate or imbricate and forming a 3-pored depressed-conical body bearing 3 
filiform) or, linear appendagesaty apexes /esevers sicie. ce soe ei aioieriesarstevapaiels Bae eine eres Se ERLE eee 2. Glaztocharis 

J. BURMANNIA L. Hina-no-sHaxuy6 Zoxu 

Saprophytes without chlorophyll or greenish delicate annual or perennial herbs; stems simple or branched; leaves usually re- 
duced to lanceolate scales; flowers 1 to several on a terminal cyme; perianth tubular at base, often 3-angled, the lobes 6, the 
outer segments larger, the inner ones minute or absent; anthers 3, nearly sessile, inserted at the base of the inner lobe on the 
throat of the tube; style filiform, the stigmas 3, short; ovary triangular, 3-locular, the placentae axile; capsules irregularly de- 
hiscent, crowned with the persistent base of the perianth-tube; seeds many, ellipsoidal About 60 species, mainly in the 
Tropics. 

1A. Perianth-tube wingless; inflorescence headlike, usually several-flowered; outer perianth-lobes with a narrow involute lateral lobule on 

EACH SIE’: sycpacts cytreis she a peistavehet altshoceveuedelecaretelsis,.e eis devfey azeuells ey aS IGiS SAIS ciate TSO POE RRC Tea eee eee 1. B. championu 
1B. Perianth-tube winged; inflorescence umbellate or cymose, sometimes 1-flowered. 

2A. Inflorescence a few-flowered umbel; flowers 7-10 mm. long. 
3A. Flowers white; wings relatively narrow above; the inner perianth-lobes absent; connective without a spur at base. 

2. B. cryptopetala 
3B. Flowers blue-purple; wings relatively broad, subtruncate at apex; the inner perianth-lobes 3; connective with a pendulous spur at 

[SIO UA SOIR creer cin eee Be Sirti ee are rina enn aA NAL AA print dic pa. sal GB Icha E ae MIG Hato amaclerag 6 3. B. itoana 
2B. Inflorescence a rather loose cyme; flowers 4-5 mm. long; connective with a pendulous spur at base. ............ 4. B. liukiuensts 

1. Burmannia championii Thw. B. japonica Maxim. ex 
Makino—Htna-no-sHAKujo. Slender white saprophytic 
herb, 5-15 cm. high from subglobose rhizomes; stems simple; 

flowers erect, 8-10 mm, long, white, with a yellow hue above, 

short-pedicelled, winged, the outer perianth-lobes ovate, acute, 
15-2 mm. long, the inner perianth-lobes absent. Aug— 

scalelike leaves lanceolate, acute, appressed, 1.5-4 mm. long, 
the bracts about 3 mm. long, resembling the scalelike leaves; 
flowers 2-10, nearly sessile, in a dense headlike inflorescence, 

white, 3-ribbed, 6-10 mm. long, the outer perianth-lobes erect, 
about 1.5 mm. long, deltoid, acute, the inner lobes erect, 
spathulate, rounded at apex; capsule obovate-orbicular, about 
2.5 mm. long——Aug—Oct. Woods in mountains; Honshu 
(centr. distr. and westw.), Shikoku, Kyushu.—s. China, 
Malaysia to Ceylon. 

2. Burmannia cryptopetala Makino, Sutro-sHaKuj6. 
Delicate white saprophytic herb, 5-15 cm. high; stems usually 
simple; scalelike leaves lanceolate or narrowly ovate, 3-4 mm. 
long, acute; inflorescence simple or a once-branched umbel, 1- 

to 12-flowered, dense, the bracts simulating the scalelike leaves; 

Oct. Honshu (Kinki Distr.), Kyushu——China (Hainan 
Isl.). 

3. Burmannia itoana Makino. RurtsHaxuy6.  Pur- 
plish delicate herb 5-12 cm. high; stems simple or with few 
branches from the base; scalelike leaves and bracts few, small, 

lanceolate to ovate, 2-3 mm. long, membranous; flowers 1-2, 

erect, short-pedicelled, purplish, 8-10 mm. long, 3-winged, the 
outer perianth-lobes erect, slightly incurved, about 1.5 mm. 
long, the inner ones orbicular, minute. Aug.-Sept. Kyu- 
shu (Yakushima)—Ryukyus and China (Hainan Isl.). 

4, Burmannia liukiuensis Hayata. B. coelestis sensu 
auct. Japon., non Don; B. nepalensis sensu auct. Japon., non 

Hook. f—KurisHima-sHAkujyo. Very delicate annual, 5-15 
cm. high; stems simple, filiform; scalelike leaves lanceolate, ap- 
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pressed, 1-3 mm. long; flowers (1)2-8, whitish, in a loose ter- 
minal cyme, the bracts simulating the scalelike Jeaves, the pedi- 
cels slender; perianth 4-5 mm. long, the outer lobes broadly 
deltoid, obtuse, about 0.5 mm. long, the inner ones minute, 

2. GLAZIOCHARIS Taub. ex Warming 
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orbicular; capsules subglobose, about 2 mm. across——Sept.— 
Oct. Woods in the foothills; s. Kyushu (Tanegashima) —— 
Ryukyus. 

TANUKL-NO-SHOKUDAI ZOKU 

Delicate saprophytic herbs, from slender elongate branched rhizomes; stems simple, with small scalelike leaves; flowers rela- 
tively large, solitary and terminal on the scape, the perianth-tube urceolate, the lobes 6, the outer whorl free, the inner segments 
free or connate at apex, with a filiform or linear, sometimes apically thickened appendage at apex, the tube with a ringlike 
thickened margin; stamens 6, inserted on the upper margin of the tube, the filaments broad; ovary inferior, with 3 parietal 
placentae——Two species, one in Japan and the other in S. America. 

about 3 mm. long, broadened at base, linear and spreading 
above, the inner loLes obovate-cuneate, erect, incurved above, 

1. Glaziocharis abei Akasawa. TaNnuKI-No-sHOKUDAI. 
Delicate glabrous low saprophytic perennial herb; rhizomes 
filiform, elongate, sparingly branched; scapes solitary, about 
1 cm. long, few-scaled; flowers solitary, about 15 mm. long, 
6-7 mm. across, the perianth-tube ovoid-campanulate, about 
10 mm. long, the upper portion deciduous after anthesis on 

5-6 mm. long, each bearing an erect linear rather short ap- 
pendage on back, the upper portion overlapping but free from 
each other; stigma glabrous——July-Aug. Shikoku (Awa 
Proy.), very rare. 

the transverse split above the base, the outer perianth-lobes 

Fam. 58. ORCHIDACEAE Ran Ka — Orchid Family 

Perennial herbs of various habits, rarely saprophytic and leafless, sometimes with thick corms or rhizomes; aerial stems more 
or less elongate, rarely scandent; leaves simple, entire, flat, plicate, or rarely equitant, with parallel nerves, usually sheathed at 
the base; flowers zygomorphic, perfect, rarely imperfect, bracteate, minute to large and showy, solitary or in spikes or racemes; 
perianth superior, with 6 segments in 2 whorls, the 3 outer (sepals) nearly equal, usually free, the 2 inner lateral ones (petals) 
usually similar to the sepals, or smaller, the median one (lip or labellum) adaxial, usually larger, variously shaped, often 
spurred or saccate at the base; stamens 1 or 2, adnate to the style and forming a column (gynostemium); anthers 2-locular, the 
pollen commonly collected in 2-8 waxy or granular masses (pollinia) attached to a gland; stigma viscid or rough, placed under 
the rostellum or in a cavity between the anther-locules; ovary inferior, usually twisted (so that the posterior flower-parts are in 
front), commonly unilocular; placentae 3, parietal, with very numerous ovules; fruit a capsule with 3 or 6 valves, rarely berrylike; 
seeds minute, without endosperm; embryo undifferentiated ——A large cosmopolitan family comprising about 600 genera, with 

more than 20,000 species, especially abundant in the Tropics. 

1A. Fertile stamens 2. 
2A. Flowers nearly actinomorphic; sepals, petals and lip similar in shape. ..........- +e ese e eee eee eee een eee e eens 1. Apostasia 
2B. Flowers distinctly zygomorphic; lip strongly different from the sepals and petals, large, saccate. ........----..+++ 2. Cypripedium 

1B. Fertile stamen 1. 
3A. Anthers attached to the column by a broad base, persistent; pollinia with caudicles attached to a viscid disc or glands at the base. 

4A. Stigma 1, entire, within the cavity under the anther-locules, or 2 and projecting from the cavity. 
5A. Stigma 1, undivided. 

6A. Glands contained in a bursicule of the rostellum; flowers relatively large, showy, rose-purple or white. .......... 3. Orchis 

6B. Glands naked, not in a bursicule; flowers mostly greenish. 
7A. Stigma not elevated, not thickened; lip commonly simple. .......-.... 000s secs veccesneeesceesseees 4. Platanthera 
7B. Stigma elevated, thickened. 

8A. Lip 3-lobed near the apex, the terminal lobe minute, simulating the lateral ones. ..............+-++ 5. Coeloglossum 

8B. Lip subsimple or 3-lobed nearly to base, the terminal lobe elongate, the lateral lobes smaller. ............-- 6. Tulotis 

5B. Stigmas 2, more or less prominent and projecting from the cavity. 
DAC a Lig awit Obs an Spry ouepetec tote cs eyaro were is Peas veya take eee ron ad ar eve tet ol cl ekelove Cals robe Les alate gfe ctalotes sta Sr steel elatewse totes buerera auauns 7. Herminium 

9B. Lip spurred. 

10A. Rostellum not armed, beaked or angled. 

11A. Stems 1- to 3-leaved, mostly 1- or 2- leaved; plants mostly 5-20 (-25) cm. high. .................. 8. Amitostigma 
11B. Stems (2-) 3- to 7-leaved; plants mostly (10-) 20-60 cm. high. .......... 0... cece cece eee 9. Gymnadenia 

OBA Rostellimp with Zarms not) beakedkor anglers s/c leer eicte-e ave vic crtve crateicielo oletaleyele’eyaiatuale sve sislersratertet © 10. Habenaria 

4B. Stigmas 2, divided into 2 horns, not in cavity under the anther-locules; flowers small; lip entire, without a spur. .. 11. Androcorys 

3B. Anther easily detached from the column or early withering; pollinia with a caudicle and gland at the apex. 
12A. Pollinia granular, soft; anther commonly persistent; inflorescence terminal. 

13A. Anthers reclined on the column, incumbent. 

14A. Column very short, with a tooth or wing on each side at the apex. ........ 2... cece eee eee eee ences 12. Microtis 
14B. Column distinct, somewhat elongate, without wings. 

15A. Plant with short slender rhizomes; leaves if present cauline. 
16A. Lip narrow and flat, more or less retuse or bifid. 

i AmePlantiwith) Ziopposites preemnleaves.waya.sic cievciara s ePeco chelate vara teva eal Sai ae Onvatevae eee bie noted Mice 13. Listera 

i / Baw Plantisaprophytic awithoutipreenuleaves.cietsta)<iuyatievonnsotelata. cf eielveial diaitasc ciseda tials Hiatal swhaks Stel a dlkaleie oats 14. Neottia 
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16B. Lip concave at base, sometimes loosely enveloping the column; leaves alternate. 
18A. Lip divided by a constriction into an upper and lower portion; leaves if present more or less plicate. 

IQAC Plantisaprophyticuwithoutsereenileaves saree Grerneeeerreeenie acericer rere eeerererree 15. Aphyllorchis 
19B. Plant not saprophytic, with green parts. 

20A. Lip with a chin at base, distinctly jointed between the upper and lower portions. .......... 16. Cephalanthera 
20B. Lip without a distinct chin at base, not jointed between the upper and lower portions. ........ 17. Epipactis 

18B. Lip not divided into an upper and lower portion; leaves if present flat, not plicate. 
21A. Plant with a single green cauline leaf; flowers solitary, with a green bract at base. ............---.. 18. Pogonia 
21B. Plant saprophytic, without green parts; flowers more than 1. 

22A. Plant with branching stem; perianth without a calyculus at base. .........2--+ee-eeeeeeeeeees 19. Galeola 
22B. Plant small with unbranched stem; perianth with 3 small calyculae at base. ...............- 20. Lecanorchis 

15B. Plant with corms or fleshy to coralloid rhizomes. 
23:Ay “eaves ointedvat base’ tics ysisiscs sale aie eo icte lever fsve akan eros tees BT eee ea tea oe An ee eee 21. Bletlla 
23B. Leaves not jointed, soft, or reduced to scales in saprophytic plants. 

24A. Perianth-segments not connate. 

25A. Leaf solitary, radical, petiolate, broad; flowers before the leaves (solitary in our species). .......... 22. Nervilia 
25B. Leaves cauline, reduced to scales or sheaths. 

26A. Lip spurred; column without an appendage. ..............cee cee ce cece eee eceeeesereees 23. Epipogium 

265 see lipesputless:kcolummniwitheantootheatabascse eee nee reer errr rrr i rcerreroe 25. Stigmatodactylus 

24B. Perianth-segments connate; plant saprophytic, without green leaves. .............-...200eeeeeee 26. Gastrodia 
13B. Anthers more or less erect; rostellum erect or nearly so. 

27A. Leaves flat, not plicate, thinnish to more or less fleshy. 

2 SiAemstemsyerect) theiroots fasciculaterati base-mecnince rience en crete ene eo eee eee eee een 27. Spiranthes 

28B. Stems creeping or decumbent at base and rooting at intervals. 
29A. Flowers with a definite oblong stipe between the pollinia and the viscid disc of the rostellum on the column. 

30A. Sepals free; column without distinct prolongations. ...........00eecccceee cece esses sessersecsees 34. Zeuxine 
30B. Sepals connate to the middle; column with 2 upright narrow arms. ...........-..------+--+> 30. Cheirostylis 

29B. Flowers without a definite narrow stipe between the pollinia and the viscid disc of the rostellum, on the column. 

31A. Sepals more or less connate, often up to the middle. 
324. ip) ventricose\.aty bases, SOUrleSss |e scais  a.0c si crsmisie(s < eisvoleveyo sieve opsisils ee asaareleiats aleve scien Sie cio ievers 33. Myrmechis 
3285 Lipswith\ al bilobulatedspury cers sce sys = Screg rete selena eevee crate anise er cvodayerstetevene laters exenere chen rio 31. Vexillabium 

31B. Sepals free or nearly so. 
Bo Ausnleipiwitheasdentateronsiam briaterclawale errno erect erGet cee cer entree nrrtntrre 32. Odontochilus 
33B. Lip without a definite claw. 

SAAC Stiomarsimplesibasenotlipiwithwhairsaeee ee eiseiceseiciice ecient 28. Goodyera 

34B. Stigma bilobed; base of lip variously callose. ............. 22. eee eee eee eee teens 29. Hetaeria 
27B. Leaves plicate, thin, many-nerved; stems slender, but firm. ...........-eeeececceeec cece cetceeceeencees 35. Tropidia 

12B. Pollinia waxy or cartilaginous; anther easily detached; inflorescence terminal or lateral. 
35A. Inflorescence terminal. 

36A. Lip slipper-shaped, with bifid or obtuse spur toward the apex. 
B//Atmplteatasolitanysmradical :sfowers}solitanysanditenmninal Seer eee ere Ee hee ere rrrrn ec reeernennten 36. Calypso 
37B. Leaves reduced to scales; flowers racemose, fleshy; saprophytic herbs without green parts. ................ 24. Yoania 

36B. Lip not slipper-shaped. 

38A. Leaves distichous, equitant, evergreen; flowers minute, numerous, in spikes; lip not spurred. ............ 37. Oberonia 
38B. Leaves dorsi-ventrally flattened. 
BOA “MAB SPULe Mee xc cite see dosh rehs asec tobe aS Gi ety Sy BHR STA he PESO OTTO SG UHOTERS OTT ORDERS SI ES 38. Tipularia 

39B. Lip not spurred. 

“Oe, lb) range Stovikre fo ine egenils ammel retells, oococogoccno0apcconbooponuansoucoonneoadooacaooONS 39. Didiciea 
40B. Lip different from sepals and petals. 

VAS Rhizomesuslender) elongates notthickenedssseeeeeeiseiieriiiceiiieiciieeioeniiccieiiinee 40. Ephippianthus 

41B. Rhizomes short, thickened. 

42A. Flowers small; column very short. 

43A.. Anthersidecid wots. seic.32,arenenchec2 1a triste Sheree ee eRe esate tate Tote re be olore susie «io eee eee 41. Microstylis 
43B. Anthers not deciduous, persistent, withering in place. ..............20000cceeeececececcere 42. Malaxts 

42B. Flowers small to large; column elongate. 

MASE lowersmle (rakelyapaized));sleayesrsolita hy sie eee Eereer nner tree cn tenn enrineriaet 43. Eleorchis 

44B. Flowers in racemes, smaller; leaves more than 1. ............ eee ccc eee eee e cece 44. Liparis 
35B. Inflorescence lateral. 

45A. Leaves convolute in bud. 

46A. Pollinia 4 or 8, with caudicle but without stipe; leaves jointed or not jointed at base. 
47A. Leaves not jointed at base. 

i AC muleipenearlyarrcestromythelcolumnaaer eet eee eee Eee Ee eee eee oee eee CCE eee ee Eee eeee 45. Phajus 
4B leiphadnatestonthencolumnuagibasewee error ence ree eee ee ere Eee etcetera eee 46. Calanthe 

ATBis eaves onted wat) base nye aevs at tee citys Syosset oes SENS TRIE eee ie LTS Haare ces SoA eI 47. Tainia 
46B. Pollinia 2 or 4, without a caudicle; leaves jointed at base. 

49A. Lip saccate or spurred at base. 

DO) Ate laipi broad spentanthy partsispreadin gai ee ree eee hee reneie eerie eeeie eee 48. Eulophia 
> 0 Ba lipsnarrow.y linear. | penanthypartsisubparallelanmeeeeeeenererentiereer teeter enentenaeeen 49. Cremastra 

49B. Lip not spurred at base. 
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51A. Flowers in racemes; stems thickened at base; leaves 1-3 cm. wide. ...........0eeccceeeeeceeeeeee 50. Oreorchis 

51B. Flower solitary; stems not thickened at base; leaves 3-4 cm. wide. ..........0.00eeeeeeeeeeee 51. Dactylostalix 

45B. Leaves conduplicate in bud. 
52A. Stems sympodial. 

53A. Column produced into a distinct foot; pollinia unappendaged or with a caudicle. 
54A. Stem or pseudobulb with several joints. 

55A. Pollinia 4, without caudicles; stems 5-40 cm. long. .........-- cece cece crc cer eceeecs 52. Dendrobium 
DDB bolliniarssnwithreaudiclessssteris) ustrallyashorterey el aisteveteleleyels terete cretalateyaicieleialelelaleie ete sjer=t ate) ¥etars)st=ip/sfatatale 53. Eria 

54B. Stem with a single joint or pseudobulb; plants commonly with a long-creeping rhizome. ....... 54. Bulbophyllum 
53B. Column without a foot; pollinia 2, with a caudicle; stems abbreviated, concealed by a tuft of leaves; leaves long linear. 

55. Cymbidium 
52B. Stems monopodial; inflorescence lateral. 

DOB ap ENOtespUCred sw leave sutere te mmenerateteetintefeleterevelsienereiekevcieteiat:ieleteioiel-teialetels mis totclabeledetecaiafeielalsbetatets [earners ioe ete 56. Luisia 

56B. Lip spurred. 
57A. Plant without leaves (in our species); stems very abbreviated. ...........000eeeeeeeeeeeeeee 60. Taeniophyllum 
57B. Plant with green leaves. 

58A. Column with a definite foot. 
SO Sali hacir 11411" 66 head SUS D EO MOR HOO COSC OOUIO Lact OCOD AOEC Cn OOo none nae aemeo one 62. Sarcochilus 
Se. Gh anenaeal Werle WS Wes, cocnarindaagnooc caanao oooannoD aun ooN a sbOdaICOURQINDOOETOUdD 61. Aérides 

58B. Column without a foot. 
60A. Spur divided within by a longitudinal septum. ............ 00 c ee ce eee eect ete eee 57. Sarcanthus 
60B. Spur not divided by a longitudinal plate. 

GLAS Lipiwatheatsaccaten(mostlysshort) uspiitweretaletetetstieletateiel=tatapepateletstedayelalsde le) ial lslele lela ts ister lel iaye 58. Saccolabium 
61B. Lip with a very slender, elongate, curved spur. ...-..--..... 2. sees ces ees eeerrcececee 59. Neofinetia 

1, APOSTASIA Bl. YAKUSHIMA-RAN ZOKU 

Terrestrial herbs with short rhizomes; stems erect, loosely leaved; leaves rather narrow, nerved; inflorescence a spike, terminal 
and axillary from upper nodes, sometimes branched; flowers small, nearly actinomorphic, subtended by a narrow bract; 
perianth-segments nearly equal, free; column short; anthers 2, stalked, erect, on both sides of rostellum, the locules parallel, 
contiguous; pollinia viscid; rostellum apical, erect; ovary 3-locular; capsule linear—Few species, in the Tropics of India, 
China, Malaysia, and Australia. 

1. Apostasia nipponica Masam. YakusHima-Ran. Gla- 
brous herb about 6 cm. high; leaves few, cauline, lanceolate, 
long-acuminate, about 2 cm. long, 5 mm. wide; spikes 2-3; 
flowers 2-3, the bracts ovate, about 4 mm. long, 1.5 mm. wide, 

acuminate to acute; perianth-segments lanceolate, about 3.5 

mm. long, 1 mm. wide, acuminate——July. Kyushu (Yaku- 
shima) ; very rare. 

2. CYPRIPEDIUM L. Atsumori-so ZoKuU 

Terrestrial herbs with short, creeping rhizomes and rather stout fibrous roots; stems (in ours) leafy, 1- to few-flowered; 
leaves few, sometimes opposite, many-nerved, sometimes plicate; flowers usually large, showy, zygomorphic; sepals spreading, 
free or the 2 lateral united; petals spreading, narrow; lip large, saccate or pouch-shaped; column incurved, with a short-stalked, 

2-loculed anther on each side, and a dilated, rather petallike staminode adnate to the back at tip; stigma terminal, obsoletely 
3-lobed.—About 40 species, in the temperate regions of the N. Hemisphere, one in the American Tropics. 

1A. Leaves 2, ovate-rounded to rounded-cordate, subopposite, not sheathed, flat, not plicate, 2- to 5(-7)-nerved; flowers 2—2.5 cm. across; 
bracts) broadlygliniears stems ands ovaries po ADrOuss: sy-tere\-taravevoletevataiclelsssfeisisycieia, wlesteveicetaledelee ciel achenalaie oneiotelorsveraiieveieiones 1. C. debile 

1B. Leaves oblong-elliptic to flabellate, or orbicular, 2 to several, alternate or opposite, many-nerved, plicate; flowers larger; bracts broader; 
stems and ovaries usually pubescent. 

2A. Leaves 2, nearly opposite, not at all or slightly sheathed at base; flowers yellowish brown. 
3A. Leaves rounded-flabellate, with parallel nerves not converging at tip. .......-. esses eee eee e eee e rete eeeeeee 2. C. japonicum 
5 Bee Veavesioploupzeiiprcanenves) COMVCr PIN gy AtHtlDs rato iYoiesereloistslersfels tei taisreitreveieseccie cite Gictexe rare leieiere ele eictecciars eterers 3. C. yatabeanum 

2B. Leaves 3-5, oblong-elliptic, alternate; flowers rose to rose-purple, rarely white. ..............--eeeeeeees 4. C. macranthum 

1. Cypripedium debile Reichenb. f. C. cardiophyllum 
Fr. & Sav—Ko-aTsuMoRI-s6. Small, glabrous perennial 

pendulous, glabrous; perianth-segments acute with an obtuse 
tip, about 1.5 cm. long; dorsal sepal narrowly ovate, the lateral 

with slender, short-creeping rhizomes and elongate roots cov- 
ered with prominent root-hairs; stems 10-20 cm. long, gla- 
brous, with 2 or 3, thinly membranous scaly sheaths at base; 
leaves 2, opposite, sessile, not sheathed, flat, rounded-cordate, 

3—5 cm. long and as wide, glabrous except on the margins, 2- 
to 5(-7)-nerved, acute to short-acute, rounded to slightly 
cordate at base; peduncle solitary, terminal, strongly declined, 
glabrous, 2-3 cm. long; bracts broadly linear, 1.5-2 cm. long; 
flowers 2-2.5 cm. across, yellowish green with a purple hue, 

ones wholly united to the tip; petals broadly lanceolate; lip 
slightly shorter than the petals——May-June. Woods in 
mountains; Hokkaido (s. distr.), Honshu, Shikoku. 

2. Cypripedium japonicum Thunb. Kumacarso. Rhi- 
zomes long-creeping, with rather stout roots from the nodes; 
stems 20-40 cm. long, with spreading, crisped hairs and few 
membranous sheathing scales at base; leaves 2, nearly op- 
posite, near apex, many-nerved, plicate, pilose on the nerves, 
flabellate-suborbicular, 10-15 cm. long, 12-20 cm. wide, trun- 
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cately rounded and abruptly acute to cuspidate at apex, cuneate 
to rather truncate at base, undulately toothed; peduncles soli- 

tary, I-flowered, 10-15 cm. long, pubescent; bract oblong, 
acuminate, 3-6 cm. long, many-nerved; flowers yellowish 
brown; ovary densely pubescent; lateral sepals narrowly ob- 
long, about 5 cm. long, wholly connate; petals nearly as long 
as the sepals, with long crisped hairs inside at base; lip 
slightly longer than the perianth, hairy inside near base. 
Apr.—May. Woods and bamboo-forests in lowlands; Hok- 
kaido (Oshima Prov.), Honshu, Shikoku, Kyushu; rather 
common.— China. 

3. Cypripedium yatabeanum Makino. C. guttatum 
var. yatabeanum (Makino) Pfitz—K1BaNA-No-ATSUMORLSO. 
Loosely pilose perennial with long, creeping rhizomes; stems 
10-25 cm. long, with few sheathing scales at base; leaves 2, ap- 
proximate, nearly on the summit of the stem, oblong to elliptic, 
7-15 cm. long, 5-8 cm. wide, obtuse with an acute apex, 
obtuse and slightly clasping at base, many-nerved, these con- 
verging at apex, plicate, slightly pilose on both sides and on 
margins; peduncles solitary and terminal, 10-20 cm. long, 
densely pubescent; bract large, broadly lanceolate, leaflike, 
acuminate, 2-3 cm. long; flowers yellowish brown; dorsal sepal 
erect, ovate, 2-2.5 cm. long, acute, short-pubescent outside 
toward the base, the lateral sepals connate into one lamina, 

3. ORCHIS L. 
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slightly bifid at the tip, 13-18 mm. long; petals obliquely ovate, 
attenuate, ending in a rounded apex; lip obliquely descending, 
longer than the rest of the perianth; ovary villous——July. 
Woods in high mountains; Hokkaido, Honshu (centr. distr.) ; 
very rare—Kuriles and Kamchatka. 

4, Cypripedium macranthum Sw. C. thunbergii BI.; 
C. speciosum Rolfe; C. atsmori Morr.; C. calceolus var. atsmori 
(Morr.) Pfitz.; C. macranthum var. speciosum (Rolfe) Koidz. 
—AtTsumori-so. Rhizomes short-creeping, with rather 
thick firm roots from the nodes; stems 25-40 cm. long, 3- to 5- 

leaved, white-hirsute; leaves alternate, oblong-elliptic, 10-20 
cm. long, 5-8 cm. wide, abruptly acuminate, shortly sheathed 
at base, many-nerved, plicate; flowers rose to rose-purple, 
rarely white, 4-6 cm. across; dorsal sepal ovate, acuminate, 4-5 
cm. long, the lateral sepals wholly connate; petals narrowly 
ovate, acuminate, crisped-pubescent inside at base——May- 
July. Grassy mountain slopes; Hokkaido, Honshu; rather 
rare-——Korea, Manchuria, n. China, Kamchatka, Siberia, 
and e. Europe——Forma albiflorum (Makino) Ohwi. C. 
speciosum var. albiflorum Makino; C. macranthum var. leu- 
canthum Watus——SuHIROBANA-ATSUMORI-SO. Flowers white; 

rare——Forma rebunense (Kudo) Ohwi. C. rebunense 
Kudo; C. macranthum var. rebunense (Kudo) Miyabe & Kudo 
—REBUN-ATsUMORI-soO. Flowers pale yellow; rare. 

Hakusan-cuiwort Zoku 

Terrestrial, rarely epiphytic herbs, rarely growing on rocks or tree-trunks, with or without tuberous roots; stems few-leaved; 
leaves linear to elliptic-oblong, sometimes nearly radical; flowers rather small, showy, in a spike, the bracts small or conspicuous; 
sepals free, spreading, the dorsal often forming a hood with the petals; lip slightly adnate to the column, usually 3-lobed, spurred 
at base; column short with parallel anther-locules; pollinia with a caudicle attached to glands, these in a bursicule or pouch. 
——About 100 species, in temperate and cooler regions of the world. 

1A. Roots thickened, tuberous or digitately divided; flowers usually rose-purple; lip distinctly 3-lobed, with an elongate, cylindrical spur at 
base. 

2A. Roots digitately divided; leaves 3-6; sepals and petals long-acuminate. ............0ecseeeeeeeeeee tent eeeeeenee 1. O. aristata 
2B. Roots tuberous, undivided; leaves 1-3 (—4); sepals and petals acute to obtuse. 

3A. Sepals and petals 1-nerved; leaves 2 or 3, linear or broadly so. 1.2.1.2... seeeeeeeeeee ence ee ee es eeaeaee 2. O. graminifolia 
3B. Sepals and petals 3-nerved; leaves lanceolate to narrowly oblong. 

A Avmulbcaves! Zou lanceolates mere eienncincicinickictiiiii 

4B. Leaves 1, oblong to narrowly so. 

a at's Joh apaveue GIRLE Gey eubte sete pa oysters o-< shel dss aperterere eaeterewererene 3. O. jooiokiana 

5A. Leaves near the middle of stem; peduncles ascending. ............000eeeeeseeceeeeeeeeeeeeeeeeeueeee 4. O. chidori 
5B. Leaves nearly radical; peduncles erect. .............. Liale Sele eter eee sie arsine eis aisle sii eeicuetertremeteteneenets nares 5. O. curtipes 

1B. Roots linear, slender, slightly if at all thickened; flowers white to pale rose; lip cuneate or obsoletely 3-lobed, with a short or very 
short spur at base. 

6A. Leaves 1; flowers usually 2, pale rose; perianth-segments acuminate; spur linear, 7-10 mm. long. ............... 6. O. cyclochila 
6B. Leaves 2; flowers 2-6, white; perianth-segments obtuse; spur ellipsoidal, 3—4 mm. long; lip cuneate. ................ 7. O. fauriet 

1. Orchis aristata Fisch. O. latifolia var. beeringiana 
Cham.; O. beeringiana (Cham.) Kudo—Haxusan-cu1port. 
Roots somewhat thickened, digitately 2- to 3-lobed; stems 10- 
40 cm. long, erect; leaves 3-6, oblanceolate to lanceolate, blades 

of the lower leaves broadly linear, 7-15 cm. long, 7-30 mm. 
wide, obtuse, the upper blades acute, often with dark-purple 
spots; spike or raceme few-flowered, 4-10 cm. long, the bracts 
linear-lanceolate, long-acuminate, as long as the flower; flowers 
rather densely arranged, rose-purple; sepals lanceolate, long- 
acuminate, 8-13 mm. long, 3-nerved, the dorsal sepal erect, the 
lateral sepals spreading upward; petals narrowly ovate, obtuse, 
2- to 3-nerved, slightly shorter than the sepals; lip obovate- 
triangular, spreading, slightly longer than the sepals, papillose 
inside, 3-lobed at tip, the lateral lobes depressed-deltoid, 
rounded at apex, shorter than the median; spur linear-cyl- 
indric, 1-1.5 cm. long, straight——June-Aug. Grassy alpine 

slopes; Hokkaido, Honshu (centr. distr. and northw.)— 
Kuriles, Sakhalin, Korea, Aleutians, and Alaska——Forma 
albiflora (Koidz.) Tatew. Orchis aristata var. albiflora 
Koidz.—SuiIroBANA-HAKUSAN-CHIDORI. Flowers white. 

2. Orchis graminifolia (Reichenb. f.) Tang & Wang. 
Ponerorchis graminifolia Reichenb. £.; Gymnadenia gramint- 
folia (Reichenb. f.). Reichenb. f£.; G. rupestris Miq; O. rupes- 
tris (Mig.) Schltr——Ucu6-ran. Terrestrial herb with 
ovoid tuberous roots; stems slender, 8-15 cm. long, suberect; 

leaves 2 or 3, rarely 4, linear to broadly so, 7-12 cm. long, 3-8 

mm, wide, acute to acuminate, gradually arcuate toward tip, 

nearly flat; racemes one-sided, few-flowered; bracts narrowly 
lanceolate, 7-12 mm. long; flowers rose-purple; sepals oblong, 
obtuse, l-nerved, about 6 mm. long, the dorsal sepal navicular, 
the lateral ones oblique; petals obliquely ovate, obtuse, erect, 
as long as the sepals, 1- rarely 2-nerved, forming a hood with 
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the median sepal; lip ascending, longer than the sepals, rather 
deeply 3-lobed, the lobes ovate, the terminal lobe slightly 
larger, entire or retuse; spur 1-1.5 cm. long, straight or nearly 
so.—June-Aug. Shaded rocky cliffs in mountains; Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu; rather rare-—— 
Korea. 

8. Orchis jooiokiana Makino. Ponerorchis pauciflora 
var. jootokiana (Makino) Ohwi; O. matsumurana Schltr— 
Nyon6-cuiwort. _—‘ Terrestrial herb with obovoid tuberous 
roots; stems 12-30 cm. long; leaves usually 2, sometimes 1 or 3, 
lanceolate, rather acute, 4-8 cm. long, 1-1.5 cm. wide, blades of 

upper leaves broadly linear, acuminate; flowers 3-8, in slightly 
one-sided spikes, rose-purple; bracts lanceolate, 1-2 cm. long; 
sepals 3-nerved, broadly lanceolate, rather acute, 8-10 mm. 
long, the lateral sepals oblique; petals erect, narrowly ovate, 
oblique, obtuse, indistinctly 2-nerved, shorter than the sepals; 
lip spreading, broadly 4-angled, cuneate, longer than the sepals, 
3-lobed above, 13-15 mm. long and as broad, the lateral lobes 
ovate, the terminal lobe larger, retuse; spur straight, 15-17 
mm. long——July and Aug. High mountains; Honshu 
(Kanto and centr. distr.) ; rare. 

4. Orchis chidori (Makino) Schltr. Gymnadenia chi- 
dori Makino; O. rupestris var. chidori (Makino) Sod; Poneror- 
chis chidori (Makino) Ohwi——Htna-cuwort. _— Roots tu- 
berous; stems slender, 7-12 cm. long, l-leaved near the mid- 
dle; leaf ascending, broadly lanceolate or narrowly oblong, 
7-12 cm. long, 12-25 mm. wide, short-acuminate, flat, spread- 
ing; spikes one-sided; flowers 1-6, rose-purple, the bracts 
narrowly lanceolate, obliquely ascending, acuminate, 1-1.5 cm. 
long; sepals 3-nerved, 5-6 mm. long, subobtuse, the dorsal 
sepal oblong, slightly navicular, erect, forming a hood with the 
petals, the lateral sepals subovate; petals slightly shorter than 
the sepals, obtuse; lip ascending, 8-10 mm. long, rather deeply 
3-lobed, the lobes ovate, 4-angled; spur 13-17 mm. long, 
straight or slightly curved——July—Aug. Shaded rocks in 
mountains; Honshu, Shikoku; very rare. 

5. Orchis curtipes Ohwi. Cuazo-cuiport. Small epi- 
phyte on tree-trunks; stems about 7 cm. long, erect; leaves 1, 
near the base, narrowly ovate-oblong, spreading, about 6 cm. 
long, 2 cm. wide, flat, with a short sheath at base; spikes one- 

sided, few-flowered, the lowermost bract at base of spike leaf- 
like, to 4 cm. long, rounded at base, the others narrowly 
lanceolate, nearly erect, gradually acuminate, 1-2 cm. long, 
2-3 mm. wide; flowers rose-purple, the dorsal sepal erect, nar- 

4, PLATANTHERA L. C. 
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rowly ovate, slightly navicular, rather obtuse, weakly 3-nerved, 
5-6 mm. long, forming a hood with the petals, the lateral 
sepals spreading, broadly falcate-lanceolate, 3-nerved, 6-7 mm, 
long, rather obtuse; petals obliquely ovate, 3-nerved, subobtuse, 
as long as the dorsal sepal; lip about 1 cm. long, flat, spread- 
ing, 3-lobed, the terminal lobe broadly lanceolate, entire, ob- 
tuse, about 6 mm. long, 2.5 mm. wide, the lateral lobes shorter 
than the terminal, about 4.5 mm, long, oblong-ovate, obtuse, 

entire; spur straight, gradually narrowed to tip, obtuse, about 
15 mm. long——Aug. Hokkaido (Kushiro); very rare. 

6. Orchis cyclochila (Fr. & Sav.) Maxim. Habenaria 
cyclochila Fr. & Sav.; Gymnadenia cyclochila (Fr. & Sav.) 
Korsh.; Galeorchis cyclochila (Fr. & Sav.) Nevski——Ka- 
MOME-RAN. Small terrestrial herb with slightly thickened 
roots; stems 7-15 cm. long, l-leaved at base; leaves radical, 

petiolate, oblong to broadly ovate, or broadly elliptic, 4-6 cm. 
long, 2-5 cm. wide, obtuse to rounded at apex; flowers usually 
2, pale rose with small deeper colored dots on lip, rarely white; 
bracts narrowly oblong to narrowly ovate, subacute, 1-2 cm. 
long; sepals broadly lanceolate, 8-10 mm. long, acuminate, 
3-nerved, gradually narrowed to a somewhat obtuse tip, the 
dorsal sepal erect, the lateral sepals ascending-spreading; petals 
lanceolate, rather obtuse, slightly shorter than the sepals; lip 
broadly ovate, mucronate, about 1 cm. long, slightly con- 
tracted above the middle and obsoletely 3-lobed; spur linear, 
slightly curved, slender, 7-10 mm. long, subacute, as long as 
or slightly shorter than the ovary——May-June. Mossy 
places in woods in mountains; Hokkaido (Kushiro), Honshu 
(centr. and n. distr.), Shikoku; rare——Korea and Ussuri. 

7. Orchis fauriei Finet. Chondradenia yatabei Maxim. 
ex Makino; O. chondradenia Makino; C. fauriei (Finet) Sa- 
wada——Onor-ran. _ Terrestrial herb with slightly thick- 
ened roots; stems 8-15 cm. long, erect, 2-leaved; leaves nearly 
radical, oblong, elliptic, or broadly oblanceolate, 6-10 cm. 
long, 1.5-4 cm. wide, rounded to acute, shortly sheathed at 
base; flowers 2-6, white; bracts broadly lanceolate, 1-2 cm. 
long; sepals somewhat spreading, oblong, obtuse, 5-nerved, 

8-10 mm. long; petals narrowly oblong, very obtuse, with 
obsolete minute teeth on upper margins, as long as the sepals 
but slightly thicker; lip ascending, cuneate, as long as but 
thicker than the sepals, slightly broadened and spreading at 
tip, about 3.5 mm. wide near the retuse apex; spur ellipsoidal, 
34 mm. long—July-Aug. Grassy places in mountains; 
Honshu (Kanto and n. distr.) ; rare. 

Rich. TsureE-sAGI-soO ZoKU 

Terrestrial, with elongate, slightly thickened roots; leaves usually cauline, 1 to several, linear to elliptic; racemes few- to many- 
flowered, bracteate; flowers rather small, greenish, rarely white; sepals subequal, ovate, the dorsal one erect, sometimes forming 
a hood with the petals, the lateral sepals spreading; petals similar to the sepals, the lip usually simple, linear, sometimes ovate 
or ligulate; anther-locules parallel or divergent, usually widely separated; rostellum not extended, low and broad; stigma de- 
pressed.—About 100 species, in temperate and cooler regions of the N. Hemisphere. 

1A. Sepals about 2 mm. long; lip ovate-orbicular, with a very short spur; leaves 2, approximate, broadly elliptic or nearly orbicular. 

1. P. chorisiana 
1B. Sepals 2-12 mm. long; lip linear-lanceolate to broadly lanceolate, sometimes ligulate, with an elongate or short spur. 

2A. Lower 1 or 2 leaves largest, the upper ones abruptly reduced and scalelike; dorsal sepal flat, not navicular. 
3A. Spur 2-3 mm. long; sepals white, about 4 mm. long; flowers greenish white, the lip ligulate. .............. 2. P. brevicalcarata 
3B. Spur 5-30 mm. long, if shorter the flowers greenish with rather thick petals. 

4A. Flowers white, rather large; leaves nearly radical, usually paired, narrowly oblong. 

5A. Anther-locules approximate, divergent at base; dorsal sepal ovate, 5.5-6 mm. long; spur gradually narrowed toward the 
obtuse apex; bracts lanceolate. ...........++-eeees ofate Retsia erate (c camekaisvarmnerakitciaya alerere ash latale otessiebaeters 3. P. metabifolia 
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5B. Anther-locules widely separate; dorsal sepal broadly ovate, 6-8 mm. long; spur scarcely narrowed toward the obtuse apex; 

bracts broadly lanceolate. ....................-- Sued elas salad dine auastnichs Seah eye ile oaeie, Reale eer 4. P. okubot 
4B. Flowers bright green or pale green, sometimes yellowish green. 

6A. Petals obliquely ovate, strongly dilated in lower half, membranous, abruptly contracted in the upper half and not at all or 
only slightly thickened and darkened when dry; anther-locules widely divergent. 

7A. Larger leaves 2, nearly radical, elliptic to oblong, spreading, lustrous. ...............----- esses eeeeeee 5. P. florenti 
7B. Larger leaves 1 to 3, alternate, on the lower part of stem, broadly linear to narrowly oblong, ascending to spreading. 

8A. Sepals submembranous, the dorsal narrowly triangular-ovate, the lateral ones linear-lanceolate; petals abruptly narrowed 
and elongate at tip; leaves usually spreading, clasping at base. ...............-..--2.-----00- 6. P. ophrydioides 

8B. Sepals slightly thickened, the dorsal ovate to broadly so, the lateral ones lanceolate; petals short, obtuse; leaves usually 
ascending, scarcely clasping at base. .......... Be eeis AUS oie io HAS AMT MARE Bea a eheta eA 7. P. mandarinorum 

6B. Petals narrowly oblong, slightly oblique, scarcely or only slightly dilated on lower margin, hardly narrowed to the tip, ob- 

tuse, about equally thickened throughout, often darkened when dry; anther-locules approximate. 
9A. Lateral sepals narrowly oblong, scarcely narowed at tip. 

10A. Bracts papillose on margin; leaves gradually reduced in those above; flowers greenish white, rather large. .. 8. P. minor 

10B. Bracts smooth; leaves abruptly reduced in those above; flowers yellowish green, rather small. ........ 9. P. tipuloides 

9B. Lateral sepals obliquely ovate, somewhat dilated on lower margins, gradually and slightly narrowed at tip; leaves grad- 
ually reduced in those above; bracts smooth. .... 

2B. Leaves several, gradually smaller above. 
11A. Dorsal sepal navicular; leaves narrowly oblong, 4-7 cm. wide; flowers white, with a thick spur 3-4 cm. long. 

Be A Oidnamicic Cerio Cen RRS ee rereen crc eee Ere 10. P. sachalinensis 

.. 11. P. japonica 

11B. Dorsal sepal flat; leaves linear-oblong or broadly linear, sometimes narrowly oblong, 1-2.5 cm. wide; spur 5-12 mm. long. 
12A. Flowers white, the spur longer than the sepals. ....... ProponGduda oC cneomoaEseanUHeo nasa co sp oo. 12. P. hologlottis 

12B. Flowers yellowish green, the spur about as long as the sepals. ..............---..-22..- eee eeeee sees 13. P. hyperborea 

J. Platanthera chorisiana (Cham.) Reichenb. f. Habe- 
naria chorisiana Cham.; Pseudodiphyllum  chorisianum 
(Cham.) Nevski; Platanthera matsudae Makino; Platanthera 
ditmariana Komar.—TAKANE-TOMBO. Small green herb 
with slender, slightly thickened roots; stems 8-15 cm. long 
(to 40 cm. long in var. elata Finet); leaves 2, approximate, on 
the lower part of stems, elliptic to broadly so, or nearly orbicu- 
lar, 2-6 cm. long, 2-5 cm. wide, rounded to mucronate at apex, 

abruptly narrowed at base; scalelike leaves few, linear-lanceo- 
late; racemes 2-10 cm. long, many to rather few-flowered; 

bracts as long as to slightly longer than the flowers, rarely 
shorter, linear, broadened at base; flowers minute, green; 

sepals nearly equal, oblong to elliptic, rounded at apex, 1- 
nerved, about 2 mm. long, the lateral sepals spreading, slightly 
oblique; petals ovate to broadly so, slightly shorter than the 
sepals; lip ovate-orbicular, obtuse, as long as the sepals, some- 

what thickened; spur 1-1.3 mm. long, slightly incurved and 
thickened above, obtuse——July-Sept. High mountains; 
Hokkaido, Honshu (centr. and n. distr.); rare——Along 
Bering Sea, Kamchatka, Kuriles, and Sakhalin. 

2. Platanthera brevicalearata Hayata. P. yakumon- 
tana Masam.- NuTAKA-CHIDORI, TsUKUSsHI-cHIDoRI. Small 

herb with somewhat thickened, elongate roots; stems 10-15 

cm. long; leaves 1-2, nearly radical, oblong to elliptic, 2.54 
cm. long, 1.5-2 cm. wide, rounded at apex, abruptly narrowed 
at base; scalelike leaves 1-3, rather large, broadly lanceolate, 

acute, ascending; racemes 2-5 cm. long, 5- to 20-flowered; 

bracts lanceolate, acute, 4-7 mm. long; flowers greenish white; 
sepals white, nearly equal, I-nerved, narrowly oblong, the 
dorsal sepal about 3 mm. long, the lateral sepals about 4 mm. 
long, obtuse, spreading; petals rather thick, broadly semi-ovate, 
about 3 mm. long, subobtuse, erect, forming a hood with the 
dorsal sepal; lip oblong-ligulate, somewhat carnose, obtuse, 

3.5-4 mm. long; spur 2-3 mm. long, slightly curved, thick- 
ened at tip, obtuse——July. High mountains; Kyushu 
(Mount Kirishima and high mountains of Yakushima); rare. 
—Formosa. 

8. Platanthera metabifolia F, Maekawa. P. chlorantha 
sensu auct. Japon., non Cust.; P. bifolia sensu auct. Japon., non 

ee Cram Ruch: EZO-CHIDORI, FUTABA-TSURE-SAGI. Roots 

somewhat fusiform-thickened; stems 20-50 cm. long; leaves 2, 
radical, oblong to elliptic, 8-15 cm. long, 3-5 cm. wide, obtuse, 
narrowed to base; racemes 8-16 cm. long, rather densely 
flowered, the bracts lanceolate; flowers white; dorsal sepal 
ovate to ovate-elliptic, 5.5-6 mm. long, the lateral sepals about 
8 mm. long, broadly lanceolate, obtuse, spreading; petals 
broadly lanceolate, erect, rather thick, obtuse, slightly shorter 
than the sepals, forming a hood with the dorsal sepal; lip 
broadly linear, 1-1.3 cm. long, subcarnose, obtuse; spur 2-2.7 
cm. long, gradually narrowed toward the obtuse apex.——July 
—-Aug. Hokkaido—Kuriles and Sakhalin. 

4, Platanthera okuboi Makino. Hacnty6-rsure-sact. 
Roots fusiform; stems 20-45 cm. long; leaves 1-2, nearly 
radical, oblong to narrowly so, 10-20 cm. long, 3-6 cm. wide, 
obtuse, narrowed at base; scalelike leaves rather large, erect, 

broadly lanceolate, 2-6 cm. long; racemes rather densely 
many-flowered, 5-10 cm. long; bracts broadly lanceolate, 15- 
25 mm. long; flowers white to slightly green; dorsal sepal 
broadly ovate, obtuse, 5-nerved, 6-8 mm. long, the lateral 
sepals broadly lanceolate, 8-10 mm. long, obtuse, 3- to 5- 
nerved; petals erect, shorter than the dorsal sepal, slightly 
thickened, oblique, narrowly ovate, 3-nerved, about 6 mm. 
long; lip broadly linear, 10-13 mm. long, obtuse; spur 2.5-3 
cm. long——May-June. Honshu (Izu Isls.). 

Dd. Platanthera florenti Fr. & Sav. P. listeroides Takeda 
—]IMBAI-so. Roots elongate; stems 20—40 cm. long, rather 
slender; leaves 2, radical, oblong to elliptic, 5-12 cm. long, 3-5 

cm. wide, obtuse to abruptly acute, lustrous, abruptly nar- 
rowed to base, somewhat spreading, the upper leaves small, sev- 
eral, ascending, loose, broadly lanceolate, 5-10 mm. long, 
acute; racemes rather loosely 5- to 10-flowered; bracts spread- 
ing; flowers pale green; dorsal sepal ovate to ovate-elliptic, 3- 
nerved, obtuse, 5-6.5 mm. long, the lateral sepals falcate, lance- 
olate, 3-nerved, obtuse, 7-8 mm. long, reflexed; petals deltoid- 
ovate, about 7 mm. long, slightly shorter than the median 
sepal, oblique, abruptly narrowed at tip, only slightly thick- 
ened at apex, 2-nerved; lip broadly linear, obtuse, 7-10 mm. 
long; spur 1.5-2 cm. long, incurved, gradually narrowed 
toward the apex; rostellum broad——Aug.—Sept. Woods in 
mountains; Honshu, Shikoku, Kyushu; rather rare. 
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6. Platanthera ophrydioides F. Schmidt. P. amabilis 
Koidz.; P. reinit Fr. & Sav.; P. platycorys Schltr.; P. ophry- 
dioides var. platycorys (Schltr.) F. Maekawa——Ki1so-cuiwort. 
Roots somewhat thickened; stems 15-30 cm. long, rather 
slender; larger leaves solitary on lower part of stem, spreading, 
elliptic to oblong, 3-6 cm. long, 2-4 cm. wide, obtuse to 
rounded or abruptly acute at apex, rounded to subcordate and 
slightly clasping at base, the upper leaves 1-2, small, lanceo- 
late; racemes 3-8 cm. long, 5- to 15-flowered; bracts 5-15 mm. 

long; flowers pale green; dorsal sepal narrowly triangular- 
ovate, 3-nerved, 5-6 mm. long, slightly mucronate, the lateral 

sepals reflexed, lanceolate to linear-lanceolate, 6-7 mm. long; 
petals erect, the lower half triangular-ovate, membranous, ab- 
ruptly narrowed and elongate at tip, with the upper half 
broadly linear, only slightly thickened near apex; lip broadly 
linear, 6-8 mm. long, subobtuse; spur 6-10 mm. long, nar- 

rowed toward the rather acute apex, incurved——Aug. Co- 
niferous woods in mountains; Hokkaido, Honshu, Shikoku, 
Kyushu; rather common.——Sakhalin and s. Kuriles—— 

Forma australis (Ohwi) Makino. P. ophrydioides var. 
australis Ohwi——NacaBa-KIsO-cHIDORI. Southern phase 
with linear-oblong or oblanceolate leaves——Honshu (Kii 
Prov. and westw.), Shikoku, Kyushu. 

Var. takedae (Makino) Ohwi. P. takedae Makino; P. 
ophrydioides subsp. takedae (Makino) So6——MrtyamMa-cuHI- 
port, NikK6-cHiporiI. _—- Flowers slightly smaller than in the 
typical phase, the spur conical, barely 1 mm. long——Conif- 
erous woods in mountains; Hokkaido, Honshu (centr. distr. 

and northw.); rather rare. 
Var. uzenensis Ohwi. Gassan-cHiporr. Flowers smaller, 

the dorsal sepal ovate-rounded, 2-2.5 mm. long, the lateral 
sepals 3-3.5 mm. long; petals obliquely ovate, with a thick- 
ened shorter upper half; lip 3-4 mm. long; spur narrowly ob- 
long, 2-2.5 mm. long——Honshu (Japan Sea side of centr. 
and n. distr.). 

7. Platanthera mandarinorum Reichenb. f. var. macro- 
centron (Fr. & Sav.) Ohwi. P. oreades var. macrocentron 
Fr. & Sav. HASHI-NAGA-YAMA-SAGI-SO. Roots somewhat 

thickened; stems 30-40 cm. long, I-leaved below the middle; 

principal leaves lanceolate to oblong, sometimes linear-oblong, 
6-12 cm. long, 1-3.5 cm. wide, ascending, obtuse, acute or 
rounded, rounded to abruptly narrowed at base, the upper 
reduced leaves 2-5, 1-2 cm. long, erect, lanceolate to narrowly 
so; racemes 5-12 cm. long; bracts lanceolate, 5-20 mm. long; 

flowers pale green; dorsal sepal broadly ovate to cordate- 
rounded, 3-nerved, 5-7 mm. long, the lateral sepals linear- 
lanceolate, 8-12 mm. long, gradually falcate, 3-nerved; petals 
obliquely ovate, obtuse, suddenly narrowed above the middle, 
the upper portion thickened; lip broadly linear, obtuse, 12-15 
mum. long; spur rather obtuse, 2-3 cm. long; rostellum broad. 
—Mountains and hills; Honshu, Shikoku, Kyushu; highly 
variable——China. 

Var. maximowicziana (Schltr.) Ohwi. P. minor sensu 
auct. Japon., non Reichenb. f£.; P. maximowicziana Schltr-—— 

TAKANE-SAGI-SO. Stems 10-20 cm. long; leaves broadly lanceo- 
late to narrowly oblong, obliquely spreading, the upper re- 
duced leaves 1 or 2 or none; flowers smaller than in the typical 
phase, the spur shorter. July-Aug. High mountains; Hok- 
kaido, Honshu (centr. and n. distr.) ——s. Kuriles. 

Var. brachycentron (Fr. & Sav.) Koidz. P. oreades var. 
brachycentron Fr. & Sav. YAMA-SAGI-SO. Stems 20-40 
cm. long; leaves linear-oblong to oblong, the upper leaves 2 or 
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3, small, erect; flowers smaller than in the typical phase; dorsal 
sepal 4-5 mm. long, the lateral sepals 6-8 mm. long; petals 
somewhat elongate; lip 10-15 mm. long; spur 12-20 mm. 
long——May-July. Grassy places in hills and mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; rather common. 

Sakhalin, Korea, and China. 

Var. hachijoensis (Honda) Ohwi. P. hachijoensis Honda 
Hacuijo-cuworr. Stems rather thick, 20-30 cm. long; 

leaves slightly clasping at base, the upper leaves reduced, the 
bracts larger than in the typical phase——May-June. Hon- 
shu (Izu Isls.). 

8. Platanthera minor (Miq.) Reichenb. f. P. japonica 
var. minor Miq.; P. interrupta Maxim. Osa-No-ToMB0-50. 
Whole plant blackened when dry; roots fusiform; stems 30-60 
cm. long; larger leaves 1 or 2, alternate, the lowest oblong or 
narrowly oblong, 7-12 cm. long, 2.5-3.5 cm. wide, subobtuse, 
narrowed to base, the upper gradually smaller, narrower, acute 
to acuminate, the scalelike leaves several, acuminate, lanceo- 
late; racemes 10-25 cm. long, loosely 10- to 25-flowered; bracts 
broadly lanceolate, as long as the ovary, the margins usually 
papillose; flowers greenish white; dorsal sepal broadly ovate, 
obtuse, 3- to 5-nerved, 4-5 mm. long, the lateral markedly 
spreading, narrowly oblong, 3- to 5-nerved, 6-7 mm. long; 
petals erect, semi-ovate, obtuse, 3- to 4-nerved, slightly shorter 
than the dorsal sepal; lip broadly linear, obtuse, 5-7 mm. long; 
spur 12-15 mm. long, linear, pendulous, obtuse ——June—July. 
Low mountains; Honshu, Shikoku, Kyushu; rather common. 

9. Platanthera tipuloides Lindl. Habenaria keiskei 
Mig.; P. keiskei (Mig.) Fr. & Sav.; P. sororia Schltr.; P. ti- 
puloides var. sororia (Schltr.) Soo—Hososa-No-K1so-cHIDORI. 
Roots elongate, thickened near base; stems slender, 20-30 cm. 

long, 1-leaved below the middle; leaves narrowly oblong to 
linear-oblong, ascending, 3-7 cm. long, 1-2 cm. wide, obtuse, 

sessile and abruptly contracted at base, the upper leaves 1-3, 
small; racemes 4-6 cm. long, rather densely many-flowered; 
bracts smooth on margin, nearly as long as the ovary; flowers 
small, yellowish green; dorsal sepal ovate to narrowly so, 2-3 
mm. long, the lateral sepals reflexed, narrowly elliptic, 3.5-4.5 
mm. long, obtuse; petals semi-ovate, thickened, obtuse, as long 
as the dorsal sepal; lip 5-6 mm. long, broadly linear; spur 
pendulous to gently incurved, slender, slightly thickened to- 
ward the obtuse apex, 12-17 mm. long; anther-locules parallel, 
approximate——July-Aug. Coniferous woods or grassy 
places in mountains; Hokkaido, Honshu, Shikoku (Mount 
Tsurugi); rather common northward.—e. Siberia, Kam- 
chatka, Kuriles, and Sakhalin. 

Var. nipponica (Makino) Ohwi. P. nipponica Makino; 
P. matsumurana Schltr—K 0Ba-No-TOMBO-SO. Plant 20-40 
cm. high; leaves broadly linear, rather erect; spikes loosely 
few-flowered; spur ascending——June-Aug. Bogs in moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu; rather rare. 

Var. linearifolia Ohwi. Nacasa-tomso-so. Leaves lin- 
ear, to 15 cm. long, 5-6 mm. wide; flowers few, loosely ar- 
ranged.——Aug.-Sept. Kyushu (Yakushima). 

10. Platanthera sachalinensis F. Schmidt. O-vama- 
SAGL-SO. Roots more or less thickened; stems 40-60 cm. 

long, rather stout; larger leaves 1-3, alternate, the lowest as- 
cending, obovate-oblong, 10-20 cm. long, 4-7 cm. wide, obtuse, 

narrowed below into a sheath, the upper leaves gradually 
smaller, acute to acuminate, the upper 2 or 3 scalelike; racemes 
10-30 cm. long, densely many-flowered; bracts usually slightly 
longer than the flowers, ascending; flowers greenish, small; 
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dorsal sepal narrowly ovate, 3-3.5 mm. long, the lateral sepals 
obliquely ovate, 4-5.5 mm. long, obtuse, reflexed; petals semi- 
ovate, thickened, about 3 mm. long, slightly shorter than the 
dorsal sepal; lip broadly linear, 5-7 mm. long; spur slender, 
15-20 mm. long——Grassy places in mountains; Hokkaido, 
Honshu, Shikoku, Kyushu. Sakhalin and s. Kuriles. 

Var. hondoensis Ohwi. Oxana-6-yaMa-saci-so. Racemes 
more loosely flowered; flowers 10-25, the dorsal sepal about 
5 mm. long, the lateral sepals about 7 mm. long; spur 2.2-2.5 
cm. long——Honshu (Mount Mitsumine in Musashi, and 
Mount Fuji in Suruga). 

11. Platanthera japonica (Thunb.) Lindl. Orchis ja- 
ponica Thunb.; P. manubriata Kraenzl. ‘T'SURE-SAGI-SO, 
Roots horizontal, slightly thickened; stems 40-60 cm. long, 
stout, 5- to 8-leaved; lower 3-5 leaves narrowly oblong, 12-20 
cm. long, 4-7 cm. wide, acute to obtuse or acuminate, short- 
sheathed at base, the upper leaves 2-4, becoming bractlike, 
broadly linear, racemes 10-20 cm. long, densely many-flowered; 
bracts usually slightly longer than the flowers, acuminate; 
flowers white; dorsal sepal elliptic, 7-8 mm. long, rather ob- 
tuse, navicular, keeled, the lateral sepals obliquely ovate, ob- 
tuse, about 8 mm. long; petals subdeltoid, obtuse, erect, some- 
what thickened, slightly shorter than the sepals; lip broadly 
linear, 13-15 mm. long; spur pendulous, linear, 3-4 cm. long. 
—May-June. Hokkaido, Honshu, Shikoku, Kyushu; rather 

rare-——China. 
12. Platanthera hologlottis Maxim. Habenaria neuro- 

petala Miq.; P. neuropetala (Miq.) Fr. & Sav.; Limnorchis 
hologlottis (Maxim.) Nevski——Mizu-cuwort. _ Roots hori- 
zontally spreading, thickened; stems stout, 50-80 cm. long; 

5. COELOGLOSSUM Hartm. 
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leaves 12-16, alternate, the upper ones gradually reduced, the 
lower 4-6 larger, linear-lanceolate to broadly linear, 10-20 cm. 

long, 1-2 cm. wide, acute to acuminate; racemes 10-20 cm. 
long, densely many-flowered; bracts linear-lanceolate, long- 
acuminate; flowers white, fragrant; dorsal sepal elliptic, flat, 

5- to 7-nerved, very obtuse, 4-5 mm. long, the lateral sepals 
pendulous, falcate, narrowly oblong, 6-7 mm. long, obtuse; 
petals narrowly ovate, obtuse, thickened, about 7-nerved, 
slightly shorter than the dorsal sepal; lip ligulate, narrowly 
oblong, carnose, rounded at apex; spur longer than the sepals, 
1-1.2 cm. long, linear, slender ——June-July. Wet places and 

bogs; Hokkaido, Honshu, Shikoku; locally abundant—s. 
Kuriles, Korea, Manchuria, and e. Siberia. 

18. Platanthera hyperborea (L.) Lindl. Orchis hyper- 
borea L.; P. convallariaefolia Lindl.; P. makinot Yabe; P. 

hyperborea var. makinoi (Yabe) Takeda——Suirouma-cui- 
DORI, YUBARI-CHIDORI. Stems about 30 cm. long, rather thick; 

leaves several, alternate, narrowly oblong, sheathed at base, the 
lower to 7 cm. long, 2 cm. wide, the upper gradually reduced, 
obtuse to acute; racemes about 7 cm. long, densely several- to 
many-flowered; bracts nearly as long as the flowers or longer, 
ovate-lanceolate; flowers yellowish green; dorsal sepal broadly 
ovate, obtuse, 4-5 mm. long, the lateral sepals oblique, nar- 

rowly ovate, obtuse, about 5 mm. long, 6-nerved; petals ob- 

liquely ovate or narrowly deltoid, acute; lip oblong-ovate, ob- 
tuse, about 5 mm. long; spur about as long as the sepals—— 
Grassy places in alpine regions; Hokkaido (Mount Yubari), 
Honshu (Mount Shirouma in Shinano); very rare—Kuriles, 
Kamchatka, N. America, and Iceland. 

Ao-cHipor1 Zoku 

Terrestrial herbs with alternate leaves; inflorescence spicate, the flowers small, greenish, the bracts green; sepals connivent in 
upper part and forming a hood with the petals; lip cuneate, 3-lobed, the terminal lobe minute; spur very short; anther-locules 
distinct; pollinia oblong, partly hidden by a small bursicule; caudicles rather elongate; glands small, scarcely broader than the 
caudicle; rostellum bifid, very low; stigma depressed—Few species, in the temperate regions of the N. Hemisphere. 

1. Coeloglossum viride (L.) Hartm. var. bracteatum 
(Willd.) Richt. Orchis bracteata Willd.; C. bracteatum 
(Willd.) Parl; Habenaria viridis var. bracteata (Willd.) A. 
Gray; Platanthera viridis var. bracteata (Willd.) Reichenb. f.; 
P. bracteata (Willd.) Torr—Ao-cuwort. Roots thick- 
ened, conical, more or less lobed; stems erect, 15-30 cm. long, 

2- or 3-leaved on lower half; leaves narrowly obovate-oblong 
or oblong, 4-8 cm. long, 1.5-3.5 cm. wide, rounded to acute 
at apex, sheathing at base; spikes 4-12 cm. long, rather dense, 
many-flowered; bracts usually longer than the flower, narrowly 

6. TULOTIS Raf. 

lanceolate, 1-4 cm. long; flowers greenish brown, small; sepals 
narrowly ovate, 5-7 mm. long, obtuse, 5- to 7-nerved, ascend- 
ing; petals linear-lanceolate, l-nerved, shorter than the sepals; 
lip pendulous, oblanceolate, rather thick, longer than the 
sepals, shallowly 3-lobed, the lateral lobes about 2 mm. long, 
erect, broadly lanceolate, obtuse, the terminal lobe subrounded, 

about 0.5 mm. long; spur narrowly ovoid, about 3 mm, long. 
—AMay-July. High mountains; Hokkaido, Honshu (centr. 
and n. distr.) ; rather rare. Korea, China, e. Siberia, Europe, 

and N. America. 

Tomso-so Zoxu 

Terrestrial herbs with slender slightly thickened roots; leaves 1-3, alternate;. inflorescence spicate, with small, green bracts; 
flowers small, green or yellowish green; sepals and petals nearly equal, narrow; lip 3-lobed, the lateral lobes nearly basal, small, 
the median lobe elongate, with a callosity at the base; anther-locules parallel or divergent, the pollinia granular, with a caudicle 
at the elongated base——About 8 species, in e. Asia, and N. America. 

1A. Spur linear, 5—7 mm. long; lip obtuse. ..............--+--0-- 
1B. Spur oblong, about 1 mm. long; lip subacute. ................ 

1. Tulotis ussuriensis (Regel) Hara. Perularia ussurt- 
ensis (Regel) Schltr.; Platanthera ussuriensis (Regel) Maxim.; 
Platanthera tipuloides var. ussuriensis Regel; Platanthera herbi- 
ola var. japonica Finet; Perularia fuscescens sensu auct. Japon., 

sis ata tal ape beyaae mt symetal s in)avaie Selacate aw steuSracataceuetone otteceere 1. T. ussuriensts 

sah ger aehalederedeveneeubetleyskcvergcavet a eras deta taneous te pee oua nM ARR 2. T. tinumae 

non Lindl——Tomso-so. Roots elongate, slightly thick- 
ened; stems 20-50 cm. long, slender, 2-leaved on the lower 
part, with scalelike leaves toward the top; larger leaves sub- 
approximate, oblong to broadly oblanceolate, 8-13 cm. long, 
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1-5 cm. wide, rounded to acute, narrowed to the base; spikes 
3-15 cm. long, the bracts narrowly lanceolate, long-acuminate, 
nearly as long as the flowers; flowers greenish, rather numer- 
ous, the dorsal sepal ovate, 3-nerved, obtuse, 2-3.5 mm. long, 
the lateral sepals spreading, narrowly oblong, obtuse, 3-4 mm. 
long; petals narrowly ovate, obtuse, thickened; lip 3-4 mm. 
long, obtuse, 3-lobed, the lateral lobes deltoid, small, the 
terminal lobe rather thick, linear-oblong, obtuse, slightly re- 
flexed at tip; spur linear, 5-7 mm. long——July-Aug. Grassy 
places and woods in low mountains; Hokkaido, Honshu, Shi- 
koku, Kyushu=——Korea, China, and Ussuri. 

2. Tulotis iinumae (Makino) Hara. Perularia tinumae 
(Makino) Ohwi; Habenaria tinumae Makino; Platanthera 
tinumae Makino; Gymnadenia tinumae (Makino) Miyabe & 

7. HERMINIUM L. 
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Kudo—Iinuma-mukaco. Roots slender, slightly thick- 
ened; stems slender, 25-35 cm. long, 2-leaved near the middle, 

with several reduced leaves above; larger leaves subapproxi- 
mate, oblong, 8-15 cm. long, 2-4 cm. wide, rounded to ab- 
ruptly acuminate at apex, sheathed at base; spikes 5-10 cm. 
long, many-flowered, the bracts linear-lanceolate, spreading 
above; flowers small, greenish; sepals nearly erect, 1-nerved, ob- 

tuse, ovate, about 2 mm. long; petals slightly shorter than the 
sepals; lip slightly longer than the sepals, ovate, subacute, thick, 
ascending, spreading toward tip, with an ascending acute 
minute lobe on each side above the base; spur oblong, 1-1.5 
mm. long——July—Aug. Grassy places and thickets in moun- 
tains; Hokkaido (Oshima Prov.), Honshu, Shikoku, Kyushu. 

Muxaco-so Zoku 

Small terrestrial herbs with tuberous roots; leaves few, sheathing at base; spikes terminal; flowers small, greenish; sepals 
equal, free; petals equal, or smaller than the sepals; lip spreading or pendulous, adnate to the column at base, 3-lobed, the 
terminal lobe smaller; spur absent; column very short, rostellum short; anther-locules parallel; glands naked——More than a 
dozen species in Europe and Asia. 

1A. Leaves 3-5, linear to broadly so; lip much longer than the sepals, 3-lobed from the middle, the lateral lobes linear, nearly entire, 

theiterminal lobe much shorter |thanythe) lateral lobesesterer-relasiclatetedelerat eleteiaioie steterererere ie eteinla=ferateyetetsrefaleraleisteretsye avers 1. H. longicrure 
1B. Leaves 2, ovate to broadly lanceolate; lip 3-lobed from the base, slightly longer than the sepals, the lateral lobes ascending, slightly 

smaller than the terminal lobe, both lanceolate. ...........- 

1. Herminium longicrure (Wright) Wang & Tang. 
Aceras longicruris Wright; H. angustifolium var. longicrure 
(Wright) Makino——Moxaco-so. _ Slender herb with ovoid 
roots; stems rather slender, 20-40 cm. long, loosely 3- to 5- 
leaved; leaves linear to broadly so, 8-15 cm. long, 4-8 mm. 
wide, acuminate; spikes 5-15 (-20) cm. long, the bracts ovate- 
triangular, l-nerved, long-acuminate, shorter or slightly longer 
than the flowers; flowers green, not fully open; sepals oblong, 
very obtuse, I-nerved, 2-2.5 mm. long, equal; petals slightly 
shorter than the sepals, linear-lanceolate; lip 5-8 mm. long, 
linear, pendulous, slightly broadened at base, 3-lobed from the 
middle, the lateral lobes linear, obtuse, ascending, the terminal 
lobe very short; spur absent; column very short——June- 
Aug. Grassy places in lowlands; Hokkaido (Oshima Prov.), 
Honshu, Shikoku, Kyushu; rather rare——Ryukyus, For- 
mosa, China, Manchuria, and Korea. 

8. AMITOSTIGMA Schltr. 

BEd SO OCG OS CACO OOOO ODOM BC OUC Gao a Orod 2. H. monorchis 

2. Herminium monorchis (L.) R. Br. Ophrys monor- 
chis L.—Kusuiro-cuwort. Small herb with thickened 
roots; stems 10-35 cm. long, slender; leaves 2, radical, ovate or 

broadly lanceolate, 4-10 cm. long, 1-2 cm. wide, acute to 

acuminate, the cauline usually 1, near middle of stem, small; 
spikes densely flowered, elongate, to 20 cm. long in fruit; 
bracts green, as long as the ovary, lanceolate, caudate-acumi- 

nate; flowers somewhat secund, green; sepals ascending, 1- 
nerved, the dorsal ovate, about 2 mm. long, obtuse, the lateral 
sepals slightly narrower and longer; petals oblong, 3-4 mm. 
long, obtuse; lip 4-5 mm. long, ascending, somewhat broad- 
ened at base, inflated, 3-lobed from the base, the lateral lobes 
short, ascending, the terminal lobe linear, obtuse; ovary 3-4 
mm. long—June-July. Hokkaido (Kushiro); very rare. 
—Korea, China, n. India, Siberia, and Europe. 

Hina-ran Zoku 

Terrestrial herbs, with tuberous roots; stems slender, 5-20 cm. long, 1- to 4-leaved; leaves narrow, sometimes nearly radical; 
flowers in spikes, rose-purple or pale rose, the bracts green, lanceolate, often shorter than the ovary; sepals free, oblong or ovate, 
1- to 3-nerved; petals similar to the sepals, often forming a hood with the dorsal sepal; lip rather large, 3-lobed, the terminal lobe 
larger, often shallowly bifid, spur relatively short; column very short, adnate to the base of lip; staminodes developed, the 
anther-locules parallel, approximate, not elongate at base; rostellum small; stigma transversely divided into 2 lobes; ovary often 
short-stalked———About 20 species, in e. Asia and India. 

1A. Flowers relatively small; lip about 3.5 mm. long; perianth-segments l-nerved, about 2.2 mm. long; leaves solitary, broadly lanceolate, 
SLE RS GAO DOD GUILD OO OOS UC aD AOUGHOULCG BS COOULOOD SEED oon DO Oa CO OOO RC ASAD SSN OU nb SbnE Grae 1. A. gracile 

1B. Flowers relatively large; lip 7-13 mm. long; perianth-segments 3-6 mm. long. 
2A. Leaves solitary (rarely 2 in No. 2). 

3A. Leaves linear to broadly so; plant of bogs; flowers white to pale rose; lobes of lip lanceolate. ................ 2. A. kinoshitae 
3B. Leaves narrowly oblong to lanceolate; plant of shaded rocky cliffs; flowers rose-purple; lobes of lip ovate. ........ 3. A. keiskei 

2B. Leaves 2—4; flowers rose-purple; lobes of lip broadly cuneate to nearly rounded; plants of shaded rocks. 

4A. Leaves approximate at base of stem, the lower 2 oblong to broadly oblanceolate; bracts nearly hyaline; lip with a rather deeply 
bifidiiterminalilo bess aps cetacean tera tater atekams etnies tebe iore ke saw, sel atabotols Sfunore acare rete let etitel acoveve veil aiOle adel we araee Rabies 4. A. lepidum 

4B. Leaves alternate, cauline, linear to broadly so; bracts green; lip with entire terminal lobe. ................ 5. A. kurokamianum 
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1. Amitostigma gracile (Bl.) Schltr. Mitostigma gra- 
cile Bl.; Gymnadenia gracilis (Bl.) Miq.; G. tryphiaeformis 
Reichenb. f.; Orchis gracilis (Bl.) SoO——Hina-ran. _ Roots 
somewhat tuberous-thickened; stems 5-15 cm. rarely to 20 cm. 
long, slender, 1-leaved near base; leaves broadly lanceolate to 
linear-oblong, ascending, 4-8 cm. long, 1-2 cm. wide, subacute, 
rounded at base, the scalelike leaves usually 1, on upper part 
of stem, small; spikes few- to rather many-flowered, secund, 

1-4 cm. long; bracts small, ovate to narrowly so, acuminate, 
3-5 mm. long, I-nerved; flowers rose-purple; sepals 2.2-2.5 
mm. long, I-nerved, obtuse, elliptic, the lateral sepals obliquely 
ovate, ascending; petals oblique, broadly ovate, about 2.2 mm. 
long, obtuse, 1-nerved, as long as the sepals; lip suberect, about 
3.5 mm. long, 3-lobed to below the middle, the lateral lobes 

narrow, short, the terminal longest, spathulate-cuneate, 
rounded at apex, 3-nerved at base; spur cylindric, 1-1.5 mm. 
long; capsules short-pedicelled, 5-6 mm. long—June-July. 
Honshu (w. distr.), Shikoku, Kyushu-—Korea. 

2. Amitostigma kinoshitae (Makino) Schltr. Gymana- 
denia kinoshitae Makino; G. gracilis var. kinoshitae (Makino) 
Finet; G. Reiskei var. Rinoshitae (Makino) Makino; Orchis 
kinoshitae (Makino) So6; A. hisamatsui Miyabe & Tatew. 
Koantcuwort. Roots narrowly oblong; stems slender, erect, 
12-20 (rarely to 25) cm. long, 1- or 2-leaved below the middle; 
leaves linear to broadly so, 4-8 cm. long, 4-8 mm. wide, sub- 
acute; spikes 2- to 5-flowered, secund; bracts broadly lanceo- 

late, 3-8 mm. long, subacute; flowers white to pale rose; 

sepals 3.5-4.5 mm. long, obtuse, 3-nerved, the dorsal sepal 
elliptic, the lateral sepals obliquely ovate; petals about as long 
as the sepals, obliquely ovate, 2-nerved; lip 8-10 mm. long, 
3-lobed, cuneate, the lateral lobes ascending, lanceolate, the 
terminal lobe slightly longer, spathulate-cuneate, shallowly 

bifid; spur 1-1.5 mm. long, obtuse; capsules short-pedicelled. 
June-Aug. Bogs, rarely wet rocks along streams in 

mountains; Hokkaido, Honshu (Kanto Distr. and northw.). 
s. Kuriles. 

8. Amitostigma keiskei (Maxim.) Schltr. Gymnadenia 
Reiskei Maxim.; Orchis keiskei (Maxim.) Soo—Iwa-cHwort. 
Roots somewhat fusiform; stems 8-15 cm. long, slender, erect, 

l-leaved below the middle; leaves lanceolate to narrowly ob- 

9. GYMNADENIA R. Br. 

ORCHIDACEAE 

long, 3-5 cm. long, 8-15 mm. wide, ascending, obtuse; spikes 
rather densely few-flowered, secund; bracts narrowly lanceo- 
late to broadly linear, 4-10 mm. long, obtuse; flowers rose- 
purple, rarely white; sepals obtuse, 1- to 3-nerved, 3.5-4.5 mm. 
long, the dorsal sepal elliptic, the lateral sepals obliquely ob- 
long; petals obliquely ovate, obtuse, 2-nerved, as long as the 
sepals; lip ascending, about 10 mm. long, rather deeply 3-lobed, 
the lateral lobes ascending, ovate, the terminal lobe somewhat 
longer, slightly broader, bifid; spur 2-2.5 mm. long, obtuse. 
—May-June. Shaded rocky cliffs in mountains; Honshu 

(centr. distr.). 
4, Amitostigma lepidum (Reichenb. f.) Schltr. Gym- 

nadenia lepida (Reichenb. f.) So6——Oxinawa-cHiporI. 
Roots mostly oblong; stems 8-15 cm. long; leaves 3, some- 
times 2, nearly radical and approximate, spreading, oblong to 
broadly oblanceolate, 4-8 cm. long, 1.5-2.5 cm. wide, obtuse, 

mucronate, the upper leaves narrower and shorter; flowers 
few; bracts nearly hyaline, broadly lanceolate, acuminate, 
l-ribbed, 5-10 mm. long; sepals oblong, 1- or sometimes 2- 
nerved, 4.5-6 mm. long, obtuse; petals oblique, broadly ovate, 
obtuse, 2-nerved, about 3 mm. long; lip 8-10 mm. long, rather 
deeply 3-lobed, the lateral lobes ascending, the terminal lobe 
larger, broadly cuneate, deeply bifid; spur 4-5 mm. long, ob- 
tuse—Mar.-Apr. Kyushu (s. distr.) ——Ryukyus. 

5. Amitostigma kurokamianum (Ohwi & Hatus.) 
Ohwi. Orchis kurokamiana Ohwi & Hatus.——Kuro-Kamti- 
RAN. Roots somewhat ellipsoidal; stems erect, 5-15 cm. 
long, slender, 2-leaved; leaves alternate, cauline, linear to 

broadly so, 5-10 cm. long, 5-8 mm. wide, arcuate-recurved at 
the acuminate tip; spikes 2-3 cm. long, rather densely 2- to 
10-flowered, secund; bracts green, linear, 5-10 mm. long, 
acuminate, broadened at base; flowers rose-purple; sepals ob- 
long, obtuse, 1- or sometimes 3-nerved, the lateral sepals 
spreading, 6-6.5 mm. long; petals obliquely ovate, about 5 mm. 
long; lip 8-10 mm. long, 3-lobed, the lateral lobes ascending, 

the terminal lobe larger, entire, elliptic, 4-5 mm. long; spur 
short-cylindric, about 3 mm. long; capsules short-pedicelled. 
—June-July. Rocks in mountains; Kyushu (Mount Kuro- 
kami). 

TEGATA-CHIDORI ZOKU 

Terrestrial herbs often with thickened, sometimes lobed roots; stems leafy; leaves linear to oblong; spikes terminal, mostly 
many-flowered, often secund, sometimes twisted, the bracts small; flowers relatively small, rose-purple to pale rose; dorsal sepal 
often forming a hood with the petals, the lateral sepals ascending to spreading; lip 3-lobed; anther-locules parallel, with a nar- 
rowly grooved rostellum between the locules; glands slender, naked, distinct; stigma not distinct——About 10 species, mostly 
in boreal regions. 

1A. Stems 20-60 cm. long; leaves 3-7, cauline, 7—20 cm. long; lateral lobes of lip spreading. 
2A. Spur 15-20 mm. long, about 1.5 times as long as the ovary, 3 to 4 times longer than the perianth; roots digitately thickened; 

leavesibroadlyalincanphateaneemeeeee reer BIRR AIDC. o din die Gono ee eno ed dacmmun ton 1. G. conopsea 

2B. Spur 2-5 mm. long, much shorter than the ovary, and somewhat shorter than the perianth; roots not as above; leaves elliptic to 

narrowly oblong, slightly plicate. ....................-- Me ate OOM GC ROOM GOO O OU OL 2. G. camtschatica 

1B. Stems 10-20 cm. long, slender; leaves usually 2, radical, 3-6 cm. long; petals forming a hood with the dorsal sepal. .... 3. G. cucullata 

1. Gymnadenia conopsea (L.) R. Br. Orchis conopsea 
L.; G. conopsea var. ussuriensis Regel; G. ibukiensis Makino 

‘TEGATA-CHIDORI. Roots digitate, thickened; stems 30- 
60 cm. long, rather stout; leaves 3-7, disposed mostly on lower 
half of stems, alternate, broadly linear, sometimes lanceolate or 
linear, 10-20 cm. long, 1-2.5 cm. wide, obtuse, becoming acute 
or acuminate toward the top and smaller, linear-lanceolate, 

long-acuminate; spikes rather densely many-flowered, 7-15 
em. long; bracts broadly lanceolate, long-acuminate; flowers 
rose-purple; sepals ovate, obtuse, spreading, 4-5 mm. long, 
2- or 3-nerved; petals oblique, broadly ovate, obtuse, shorter 

than the sepals; lip 6-8 mm. long, with 3 equally rounded 
lobes; spur linear, 15-20 mm. long—July—Aug. Grassy 
places in high mountains; Hokkaido, Honshu (centr. distr. 



OrcHIDACEAE 

and northw.); rather common.—Korea, Sakhalin, Kuriles, 
China, Siberia, and Europe. 

2. Gymnadenia camtschatica (Cham.) Miyabe & Kudo. 
Orchis camtschatica Cham.; Neolindleya camtschatica Nevski; 

Platanthera decipiens Lindl.; G. vidalii Fr. & Savy -——NosinE- 
cHIporI. _—_ Roots slightly thickened, slenderly cylindric; stems 
20-60 cm. long, 4- to 7-leaved; leaves alternate, elliptic to nar- 
rowly oblong, 7-15 cm. long, 2-6 cm. wide, rounded at apex, 
slightly plicate, the upper 1 or 2 leaves small, broadly lanceo- 
late, acuminate; spikes mostly many-flowered, 5-15 cm. long; 
bracts lanceolate, green, usually conspicuously longer than the 
flowers; flowers pale rose; sepals 3-nerved, narrowly ovate, 
rather obtuse, ascending, about 5 mm. long; petals obliquely 
ovate, shorter than the sepals; lip broadly cuneate-ovate, 
slightly longer than the sepals, 3-lobed at apex, the lateral 
lobes narrowly ovate, obtuse, the terminal lobe rather short; 
spur prominently curved, 2-5 mm. long, narrowed toward the 
obtuse apex——May-June. Woods in mountains; Hokkaido, 
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Honshu (centr. distr. and northw.), Shikoku———Kamchatka 
and Sakhalin. 

8. Gymnadenia cucullata (L.) L. C. Rich. Orchis 
cucullata L.; Neottianthe cucullata (L.) Schltr-—Mryama- 
MOJIZURI. Roots globose; stems slender, 10-20 cm. long, 

with few scalelike linear leaves; radical leaves usually 2, 
spreading, oblong to broadly lanceolate, 3-6 cm. long, 1-2.5 
cm. wide, acute to acuminate; spikes secund, more or less 

many-flowered; bracts linear, slightly longer or shorter than 
the ovary; flowers pale rose; sepals and petals alike, narrowly 
lanceolate, 1-nerved, 6-8 mm. long, gradually narrowed to an 
acute apex, nearly erect, slightly connivent above; petals form- 
ing a hood with the dorsal sepal; lip narrowly ovate, erect, 7-8 
mm. long, 3-lobed, the lobes nearly erect, parallel, linear, the 
terminal lobe slightly broader; spur curved inward, longer 
than the perianth—July-Aug. Woods in high mountains; 
Hokkaido, Honshu (centr. distr. and northw.).—Cooler 

regions of Eurasia. 

10. HABENARIA Willd. Mizvu-romso Zoku 

Terrestrial herbs sometimes with tuberous roots; inflorescence spicate; leaves linear to oblong; flowers green to white; sepals 
alike or the dorsal broader; petals simple or bifid, sometimes fimbriate; lip slightly adnate to base of the column, usually 3-lobed, 
spurred; column short; anther-locules parallel or divergent at base, sometimes tubular at base; glands naked; staminodes rarely 
present; stigma 2-lobed; rostellum usually small, 2-armed, erect, between the anther-locules About 700 species, widely dis- 
tributed in temperate and tropical regions. 

1A. Arms of rostellum very short; anther-locules erect, closely parallel; flowers greenish. 
2A. Spikes 4-5 cm. long; sepals 3-nerved; spur short-cylindric, about 6 mm. long; leaves radical. ................--4- 1. H. tyoensis 
2B. Spikes 7-25 cm. long; sepals 1-nerved; spur ovoid to clavate, 1.5—4 mm. long. 

3A. Larger leaves mostly basal; spur ovoid, about 1.5 mm. long; plant brown when dry. ..............00000000 2. H. formosana 

3B. Larger leaves on lower half of the stems; spur clavate, 3-4 mm. long; plant blackened when dry. ............ 3. H. flagellifera 
1B. Arms of rostellum relatively long; anther-locules ascending, usually divergent; flowers white to pale green. 

4A. Lateral lobes of lip filiform to linear, entire or obsoletely toothed; flowers white to pale green. 
5A. Lateral sepals subreniform, strongly reflexed; lateral lobes of lip obliquely spreading; flower-buds somewhat strongly 4-angled in 

lateral view; flowers greenish, with a spur rather abruptly inflated at the apex. .....--..-.2.- eee eeeeenees 4. H. sagittifera 

5B. Lateral sepals obliquely ovate, spreading to slightly deflexed; lateral lobes of lip horizontally spreading, straight or scarcely re- 
curved; flower buds obliquely 3-angled in lateral view; flowers white, with the spur gradually inflated. 

6A. Flowers relatively large; lateral sepals 7-8 mm. long; lip about 15 mm. long; spur 3-4 cm. long. .......... 5. H. linearifolia 
6B. Flowers relatively small; lateral sepals about 5 mm. long; lip about 10 mm. long; spur rather short, 4-15 mm. long. 

6. H. yezoensis 

4B. Lateral lobes of lip flabellate or cuneate, with Jaciniate upper margins; flowers white. 
7A. Leaves broadly linear or narrowly lanceolate, 3-6 mm. wide; flowers 1-3, rarely 4; petals obliquely ovate, few-nerved, longer 

than the sepals, obsoletely toothed or shallowly laciniate on lower margin; lateral lobes of lip deeply laciniate. .. 7. H. radiata 

7B. Leaves broadly lanceolate to narrowly ovate-oblong, 2—4 cm. wide; flowers rather densely arranged and numerous; petals lanceo- 
late, 1- to 2-nerved, shorter than the sepals, entire; lateral lobes of lip shallowly laciniate. .................. 8. H. miersiana 

1. Habenaria iyoensis Ohwi. Peristylus iyoensis Ohwi 
—lyo-tomso.  Glabrous, erect perennial about 20 cm. 
high, with ovoid tuberous roots; leaves radical, several, 
broadly oblanceolate, 3-6 cm. long, I-1.5 cm. wide; scape or 
stem erect, with few, appressed, scalelike leaves; spikes 4-5 
cm. long, 7- to 12-flowered; bracts lanceolate, acuminate, 5-15 

mm. long; sepals 3-nerved, about 3 mm. long, the dorsal sepal 

broadly ovate, erect, obtuse, the lateral sepals obliquely ovate, 

reflexed; lip 3-lobed nearly to the base, about 3.5 mm. long, 
the lateral lobes spreading, filiform, flexuous, about 4 mm. 
long, the terminal lobe 2.5 mm. long, broadly linear; spur 
nearly straight, short-cylindric, about 6 mm. long, obtuse; 
ovary about 1 cm. long——Oct. Honshu (s. Kanto Distr.), 
Shikoku, Kyushu; very rare. 

2. Habenaria formosana Schltr. H. tentaculata var. 
acutifolia Hayata——Taxasaco-saci-so. | Rhizomes slender, 
short, loosely sheathed; stems erect, 30-50 cm. long; leaves 2-4, 

nearly radical, rosulate, narrowly oblong to broadly lanceo- 

late, 7-20 cm. long, 1.5-4 cm. wide, ascending, abruptly acute, 
the upper leaves 6-8, appressed to the stem, broadly linear; 
spikes 7-25 cm. long, mostly rather many-flowered; bracts 
lanceolate, long-acuminate, 1-1.5 cm. long, 3-nerved, appressed 
to the ovary; flowers sessile; sepals narrowly ovate, l-nerved, 
obtuse, about 3.5 mm. long; petals slightly shorter than the 
sepals, l-nerved, ovate; lip 3-lobed from the oblong-cuneate, 
rather carnose base, the lateral lobes filiform-linear, ascending, 

spreading, flagelliform, the median lobe about 2 mm. long, 
obtuse, the spur ovoid, apiculate, about 1.5 mm. long; column 
very short——Kyushu (Yakushima); very rare—Ryukyus 
and Formosa. 

3. Habenaria flagellifera Makino. Coeloglossum flagel- 
liferum Maxim. ex Makino; Peristylus flagelliferus (Makino) 
Ohwi; P. hiugensis Ohwi; P. satsumanus Ohwi——Muxkaco- 
TOMBO. Glabrous, erect perennial, blackened when dry, 

with ovoid tuberous roots; stems 20-50 cm. long; principal 
leaves 3-5, on lower part of stem, alternate, broadly lanceolate, 
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5-10 cm. long, 1.5-2.5 cm. wide, short-acuminate, the reduced 
upper leaves few, appressed to the stem; spike 10-20 cm. long, 
rather many-flowered; bracts broadly lanceolate, 5-10 mm. 

long; flowers green; dorsal sepal narrowly ovate, rather obtuse, 
the lateral sepals obliquely oblong, obtuse, reflexed at anthesis; 
petals narrowly ovate, nearly as long as the lateral sepals, erect; 
lip 3-lobed nearly to the base, about 2 mm. long, the lateral 
lobes 6-7 mm. long, the terminal lobe short, obtuse, lanceolate; 
spur clavate, 3-4 mm. long; ovary 5-7 mm. long—Sept— 
Oct. Grassy places in lowlands; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu. 

4, Wabenaria sagittifera Reichenb. f. H. oldhamu 
Kraenzl.; H. tosaensis Makino; H. sagittifera var. reichen- 
bachiana Takeda——Mizu-tomego. _ Slender perennial with 
tuberous roots; stems erect, 40-70 cm. long, with few leaves on 

the lower part; leaves linear, 5-15 cm. rarely to 20 cm. long, 
3-6 mm. wide, gradually narrowed at tip, sheathing at base, 
the upper scalelike leaves few, erect, linear, broadened at base; 
spike rather densely flowered, the bracts narrowly ovate, 8-15 
mm. long, abruptly narrowed at tip; flowers rather numerous, 
greenish, 8-10 mm. across; sepals unequal, the dorsal rounded- 
cordate, 3-4 mm. long, 5-nerved, the lateral sepals prominently 
oblique, subreniform, 6-7 mm. long and as wide, strongly 
reflexed; petals subdeltoid, much dilated on lower margins, 

as long as the dorsal sepal, the anterior margin appressed to 
the column; lip about 2 cm. long, 3-lobed, the lobes linear, 
the lateral lobes obliquely spreading, about 10 mm. long, some- 
times obsoletely toothed, the terminal lobe about 15 mm. long, 
entire; spur about 15 mm. long, slender, with an abruptly in- 
flated apex, nearly as long as to slightly shorter than the ovary. 
—July-Sept. Bogs and wet grassy places in lowlands; Hok- 
kaido, Honshu, Shikoku, Kyushu. 

5. Habenaria linearifolia Maxim. H. sagittifera var. 
linearifolia (Maxim.) Takeda——Sawa-romgo. Erect per- 
ennial with tuberous roots; stems 40-70 cm. long, few-leaved 

on lower part; leaves linear, 10-20 cm. long, 3-6 mm. wide, 

gradually narrowed to the tip, slightly plicate or flat, 1-costate 
on back, sheathing at base, the upper reduced leaves few, ap- 
pressed, linear, broadened at base; spikes 7-15 cm. long, many- 
flowered; bracts 1-1.5 cm. long; flowers white, 1-1.5 cm. 
across; dorsal sepal erect, ovate, 6-7 mm. long, 5-nerved, the 

lateral sepals spreading, obliquely ovate, about 7 mm. long; 
petals erect, subdeltoid, about 6 mm. long, with dilated lower 
margins; lip about 15 mm. long, about 2 mm. wide, 3-lobed to 
below the middle, the lobes linear, the lateral lobes horizon- 
tally spreading, sometimes declined at tip, usually toothed on 
one side near the apex; spur 3—4 cm. long, gradually inflated 
toward apex; ovary 2-2.5 cm. long——Aug. Bogs and wet 
grassy places; Hokkaido, Honshu (n. distr.) ——Korea, Man- 
churia, Ussuri, and Amur. 

6. Habenaria yezoensis Hara. H. linearifolia var. 
brachycentra Wara——HIme-M1zu-ToMgo. Slender, erect 
herb with tuberous roots; stems 25-50 cm. long, 6- to 7-leaved 
on lower part; leaves 6-11 cm. long, 4-6 mm. wide, acute, 3- 

nerved, sheathing at base, the upper reduced leaves lanceolate; 
spikes loosely 2- to 8-flowered, to 10 cm. long; bracts lanceolate, 

11. ANDROCORYS Schltr. 

ORCHIDACEAE 

broadened at base; flowers white, suboblong (in bud) in 
lateral view; dorsal sepal erect, broadly ovate, about 4 mm. 
long and as wide, 3-nerved, the lateral sepals spreading, green- 
ish, obliquely ovate, about 5 mm. long; petals erect, white, 
obliquely ovate-triangular, about 4 mm. long; lip greenish, 
about 10 mm. long, the lateral lobes spreading, gently re- 
curved, minutely toothed near apex, about 6 mm. long, the 
terminal lobe about as long; spur greenish, about 4 mm. long, 
curved forward, inflated toward apex; ovary about 1.5 cm. 
long—Aug. Bogs; Hokkaido. 

Var. longicalcarata Miyabe & Tatew. H. osensis Makino 
OZE-No-sAwA-ToMBO. Spur about 15 mm. long, gradu- 

ally inflated upward—July—Aug. Bogs; Honshu (Oze in 
Kotsuke) ; rare—s. Kuriles. 

7. Wabenaria radiata (Thunb.) Spreng. Orchis radiata 
Thunb.; Platanthera radiata (Thunb.) Lindl.; Pecteilis radiata 
(Thunb.) Raf.; Hemihabenaria radiata (Thunb.) Finet 
Sactso. Slender, erect perennial with nearly spherical, 
tuberous roots; stems 20-40 cm. long, with 3-5 leaves on lower 

part and few scalelike leaves above; leaves ascending, broadly 
linear to narrowly lanceolate, 5-10 cm. long, 3-6 mm. wide, 
acuminate, sheathing at base, the upper scalelike leaves ap- 
pressed to the stem, distant, linear, gradually acuminate; 
bracts green, 7-12 mm. long; flowers 1-3, rarely 4, about 3 cm. 
across, white; sepals 5- to 7-nerved, narrowly ovate, obtuse, 

green, 8-10 mm. long, the lateral ones spreading, oblique; 
petals white, obliquely ovate, few-nerved, erect, forming a 
hood with the dorsal sepal, 10-12 mm. long, subacute, toothed 
or shallowly laciniate on the outer margin; lip white, short- 
cuneate, 3-lobed, about 15 mm. long, the lateral lobes 
obliquely flabellate, deeply laciniate on outer margin, the 
terminal lobe linear, rather obtuse, entire, about 1 cm. long, 
2 mm. wide, 3-nerved; spur 3-4 cm. long, narrowly cylindric, 
gradually thickened toward the apex; ovary about 1.5 cm. 
long——Aug. Wet grassy places in lowlands; Honshu, Shi- 
koku, Kyushu. 

8. Habenaria miersiana Champ. H. geniculata sensu 
auct. Japon., non D. Don; H. sieboldiana Miq- DAL-SAGI-sO. 

Terrestrial, erect perennial with broadly ovoid, tuberous roots; 

stems 30-60 cm. long; leaves 4-5, broadly lanceolate to nar- 
rowly ovate-oblong, 8-15 cm. long, 2-4 cm. wide, acute, short- 
sheathing at base, with narrow translucent margins, the upper 
leaves scalelike, appressed to the stem, narrowly lanceolate, 3-5 
cm. long, with a filiform point; inflorescence rather densely 
flowered; bracts broadly linear; flowers white, 2-2.5 cm. 
across; sepals narrowly ovate, 10-13 mm. long, acute, the 
lateral sepals oblique and slightly deflexed; petals lanceolate, 
8-10 mm. long, acuminate, entire, 1- to 2-nerved, forming a 

hood with the dorsal sepal; lip 15-18 mm. long, 3-lobed, the 
lateral lobes spreading, broadly cuneate, shallowly laciniate, 
the terminal lobe linear, 1-nerved, 5-8 mm. long; spur about 
3 cm. long, gradually thickened toward the obtuse apex; ovary 
about 2 cm. long-——Aug —Oct. Thickets; Honshu (Awa 
Proy.), Shikoku, Kyushu; rare-——Ryukyus, Formosa, and s. 
China. 

Misuzu-Ran Zoku 

Small terrestrial plants with a single, erect, narrow, radical leaf, the scape naked; spikes loose; flowers small, few; dorsal sepal 
erect, concave, ovate, adnate to the base of petals, the lateral sepals reflexed, oblong; petals spreading, concave, oblique, ovate- 
rounded, forming a hood with the dorsal sepal; lip small, entire, ligulate, narrowed toward the obtuse apex, adnate to base of 
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the lateral sepals, spurless; anthers large, the locules small, lateral, incurved, the connective large; rostellum deltoid, erect, with 
spreading lateral lobes; stigmas 2, papillose, stalked, the caudicles attached to the rostellum; ovary sessile, slightly twisted. 
species, one in w. China and one in Japan. 

1. Androcorys japonensis F. Maekawa. Musuzu-ran. 
Roots tuberous, small; leaf membranous, solitary, basal, erect, 
oblanceolate-oblong, 15-22 mm. long, 5-7 mm. wide, obtuse, 
long-attenuate at base; scapes 7.5-9 cm. long, erect, covered at 
base with leaf-sheaths, the bracts minute; flowers 2-3, 2-2.5 
mm. across; dorsal sepal elliptic, obtuse, about 1 mm. long, the 

lateral sepals slightly reflexed, falcate, oblong, obtuse, irregu- 

Two 

larly denticulate, about 1.5 mm. long; petals oblique, ovate- 
rounded, 0.8 mm, long, incurved at tip, narrowed to the base, 
with minute irregular teeth on margins, forming an open hood 
with the dorsal sepal; lip ligulate, not spurred, lanceolate, 1.5 
mm. long, obtuse, broader at base; column about 1 mm. long. 
—Aug. High mountains; Honshu (Yatsugatake); very 
rare. 

12. MICROTIS R. Br. NrraBaA-RAN ZoKU 

Small terrestrial plants with tuberous roots; stems low, 1-leaved; leaf elongate, linear, terete, sheathing the lower part of the 
stem; inflorescence densely spicate, minutely bracteate; flowers minute; dorsal sepal erect, broad, incurved, the lateral sepals 

lanceolate or oblong, free, spreading or reflexed; petals similar to the lateral sepals or smaller; lip attached to the base of the 
column, sessile, spreading, oblong, entire or bifid, often with callosities at base; spur absent; column very short, with 2 auricles 

at apex; stigma short, obtuse, attached at base of rostellum; anther erect; pollinia granular——About 10 species, chiefly in 

Australia, a few in e. Asia and Malaysia. 

1. Microtis formosana Schltr. M. parviflora sensu auct. 
Japon., non R, Br—NrraBa-Ran. Tubers globose, 5-8 

mm. across; stems 10-30 cm. long, 1-leaved near the middle, 
enveloped by a sheath on lower half, with few leafless mem- 
branous sheaths at the base, naked on upper half; leaves nearly 
radical, terete, 2-2.5 mm. across, longer than or as long as the 
stem, gradually narrowed to the tip, obtuse, long-sheathing at 
base; spikes 2-8 cm. long, rather densely flowered; bracts 
membranous, narrowly ovate-deltoid, 2-4 mm. long, nearly 
nerveless, mostly acuminate, mucronate; fowers green, about 
2.5 mm. across; dorsal sepal elliptic, about 2 mm. long, erect, 

13. LISTERA R. Br. 

concave, slightly incurved at tip, obtuse, the lateral sepals 
gently reflexed, narrowly oblong, obtuse, slightly shorter than 
the dorsal; petals narrowly oblong, obtuse, about 2/3 as long 

as the dorsal sepal; lip spreading, somewhat fleshy, quad- 
rangular-oblong, nearly as long as the dorsal sepal, truncate at 
apex, slightly broadened at base, with 2 obscure callosities at 
the base; spur absent; ovary short-pedicelled, capsules 3-4 mm. 
long——Apr.—May. Grassy places in lowlands; Honshu (Izu 
Isls, Kazusa, Kii, and Suwo Prov.), Shikoku, Kyushu; rare. 
—China, Ryukyus, and Formosa. 

FurTapa-RAN ZOKU 

Terrestrial, slender, rhizomatous perennials; stems erect, simple, with a few scales or scalelike leaves at base, the principal leaves 2, 

opposite, near middle of the stem, sessile, spreading, not sheathing, ovate-rrounded; inflorescence racemose, the flowers 
small, usually pedicelled, yellowish green, the bracts small; sepals equal, free, reflexed to spreading; petals resembling the sepals; 
lip longer than the sepals, attached to base of column, spreading, often pendulous at tip, entire or bifid, usually auriculate near 
base; column very short, without a foot, wingless; rostellum terminal, sometimes reclined; stigma broad; anther-locules con- 

tiguous, the pollinia often bifid in each locule, granular; capsules pedicelled, obovoid or globose, erect or spreading ——About 30 
species, in Europe, Siberia, n. India, e. Asia, and N. America. 

1A. Leaves slightly above the base of the stem, elliptic to broadly ovate; scalelike leaves on the scape 4-10, with a filiform slightly re- 

Hexed Apex pipiwithonucranriclesstaacitt ce meee crass eensterelretiels erate erie ci reredstate calorie aici ecwteretne cree Sisters 1. L. makinoana 
1B. Leaves nearly at the middle of the stem; scalelike leaves 0-2. 

2A. Lip 5-8.5 mm. long, with obtuse lobes, with or without auricles. 
3A. Lip auriculate near base, glabrous; perianth segments reflexed. 

4A. Lobes of lip linear-oblong, the auricles loosely embracing the column; leaves deltoid or deltoid-cordate. ........ 2. L. japonica 
4B. Lobes of lip ovate, the auricles ascending, not embracing the column. .............. see eeeeeeee eee neeees 3. L. nipponica 

3B. Lip without auricles, ciliolate, the lobes ovate; perianth segments spreading. ......... 0.000 e ce eee eee eeeee eens 4. L. yatabet 

2B. Lip 2.5-3.5 mm. long, with linear lobes, the auricles spreading outward; scapes naked. ...........0eeeeeeeeeeeeee 5. L. cordata 

1. Listera makinoana Ohwi. L. savatieri sensu auct. the bracts spreading, small; sepals oblong-lanceolate, rather 
Japon., non Maxim. ex Komar.; L. patentifolia Nevski—— 
AO-FUTABA-RAN. Rhizomes slender, creeping, with filiform 

roots; stems 10-25 cm. long, slender, 2-leaved near the base, 

glabrous below the leaves, glandular-puberulous on upper 
portion above the leaves; leaves 2, spreading, elliptic-ovate to 
ovate-rounded, somtimes deltoid-ovate, 12-40 mm. long, 10-30 

mm. wide, obtuse to subacute, broadly truncate to shallowly 
cordate at base, 3-nerved; scalelike leaves 4-10, loosely alter- 
nate, ascending, narrowly linear, 2-5 mm. long, with a filiform 

slightly reflexed apex; flowers 5-20, greenish, loosely arranged, 

obtuse, 2-2.7 mm. long; petals linear, obtuse; lip 2-2.5 times 
as long as the sepals, narrowly obovate-cuneate, not auricled, 
the lobes ovate, rounded at apex——Aug. Woods in moun- 
tains; Honshu, Shikoku, Kyushu. 

2. Listera japonica Bl. L. sikokiana Makino——Hime- 
FUTABA-RAN, MURASAKI-FUTABA-RAN. Rhizomes slender, creep- 
ing; stems erect, 5-18 cm. long, slender, usually 2-leaved above 
the middle, the lower portion glabrous, the upper portion 
loosely glandular-puberulent; leaves 2, deltoid to deltoid- 
cordate, 1-2 cm. long, 0.7-2 cm. wide, sessile, acute or mucro- 
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nate, broadly truncate to shallowly cordate at base; scalelike 
leaves absent; flowers 2-5, very loose, purplish green, with 
reflexed perianth-segments 2.3-3 mm. long; sepals obtuse, nar- 

rowly ovate, the lateral ones narrowly oblong; petals linear- 
oblong, obtuse, the lip 2.5-3 times as long as the sepals, 5.5- 
8.5 mm. long, cuneate, bilobed, with rather acute auricles 
embracing the column near the base, the lobes linear-oblong, 
3-5 mm. long; capsules 3 mm. long, long-pedicelled ——Apr.— 
May. Woods in mountains; Honshu, Shikoku, Kyushu; 
rather rare—Ryukyus. 

8. lListera nipponica Makino. L. savatieri Maxim. ex 
Komar., pro parte; L. brevidens Nevski——MtyAMa-FUTABA- 
RAN. Rhizomes slender, short; stems 10-20 cm. long, erect, 

2-leaved near the middle, the upper part with short, spreading, 
glandular-pubescence, the lower part glabrous; leaves reniform 
to cordate, 15-25 mm. long, 10-30 mm. wide, abruptly mucro- 
nate, truncate-cordate to truncate-rounded at base, the scale- 
like leaf broadly lanceolate or wanting, racemes 3- to 10-flow- 
ered, loose, the bracts ascending, broadly lanceolate, 1-2 mm. 
long; flowers brownish green; perianth-lobes reflexed; sepals 
3-4 mm. long, strongly reflexed from the base, narrowly 
lanceolate, obtuse; petals as long as the sepals, narrowly ob- 
long; lip twice as long as the sepals, broadly cuneate-obovate, 
bifid, auriculate near the base, the lobes ovate; capsules ellip- 
soidal, 3-4 mm. long, the pedicels slightly longer—July- 
Aug. Coniferous woods; Hokkaido, Honshu (centr. and n. 
distr.), Kyushu (Mount Sobosan) ; rare——Ussuri. 

4, lListera yatabei Makino. L. major Nakai; L. savatieri 
Maxim. var. major (Nakai) Beauverd; L. convallarioides 
subsp. yatabei (Makino) Beauverd ——TaKANE-FUTABA-RAN. 
Rhizomes slender; stems 15-20 cm. long, slender, 2-leaved near 

14. NEOTTIA L. 

ORCHIDACEAE 

the middle, the lower part glabrous, the upper part glandular- 
pubescent; leaves reniform to cordate, 15-30 mm. long, 20-30 
mm. wide, obtuse or sometimes acute, 3-nerved, the scalelike 
leaves 2, narrowly linear, acuminate, 1-3 mm. long; racemes 

loosely 5- to 10-flowered; flowers greenish brown, the bracts as- 
cending, lanceolate to elliptic, 1-2 mm. long; perianth seg- 
ments spreading; sepals narrowly oblong, about 2 mm. long, 
obtuse; petals linear; lip 6-8 mm. long, narrowly cuneate, 
ciliolate, the lobes ovate, nearly erect, obtuse; ovary about 3 
mm. long, slightly shorter than the pedicels——Aug. Co- 
niferous woods; Hokkaido, Honshu (centr. distr.); rare—— 
s. Kuriles, Sakhalin, Korea, Ussuri, and e. Siberia. 

5. Listera cordata (L.) R. Br. Ophrys cordata L— 
FUuTABA-RAN, Ko-FUTABA-RAN. Rhizomes short, slender; 
stems 10-20 cm. long, slender, 2-leaved near the middle, the 
lower portion glabrous, the upper part glandular-puberulent; 
leaves deltoid-reniform or deltoid-cordate, 8-20 mm. long, 
1-2.5 cm. wide, obtuse, mucronate, slightly cordate to trun- 
cate at base; scalelike leaves absent; racemes loosely 4-10 

flowered; flowers greenish yellow or purplish; bracts spread- 
ing, deltoid-ovate, rather acute, about 1 mm. long; sepals 
spreading, narrowly oblong, obtuse, 1.5—2 mm. long, the petals 
narrowly ovate, nearly as long as the sepals; lip spreading, 
cuneate, 2.5-3.5 mm. long, deeply bifid, toothed at the base, 
the lobes linear; ovary pedicelled; capsules ellipsoidal, 3-4 mm. 
long, slightly shorter than the pedicels—July-Aug. Woods 
in high mountains; Hokkaido, Honshu (centr. and n. distr.), 
Shikoku; rather rare——Europe, Siberia, and N. America. 

The Japanese phase has relatively smaller fowers and broader 
leaves than the plant in Europe and is sometimes called var. 
japonica Hara. 

SAKANE-RAN ZOKU 

Saprophytic rhizomatous herbs without chlorophyll; stems simple, erect; leaves scalelike, sheathing, scattered on the stems; 
inflorescence racemose, the flowers small, short-pedicelled, the bracts small; sepals nearly alike, free, concave, spreading; petals 
similar to the sepals but narrower; lip spreading from the base of the column, longer than the sepals, flat or concave, entire or 
bifid; column rather long, wingless, nearly terete, without a foot; rostellum incurved; stigma broad; anther erect or incurved, 

the locules contiguous; pollinia granular; capsules ovoid or ellipsoidal, erostrate——About 10 species in Eurasia, especially in 
India and e. Asia. 

1A. Stems stout, 25-45 cm. long; upper part of plant inclusive of inflorescence and ovaries brownish crisped-pubescent; flowers 6-7 mm. 
across; perianth-segments very obtuse; lip deeply bifid, 10-12 mm. long, 2.5—3 times as long as the sepal. 

1. N. nidus-avis var. manshurica 

1B. Stems slender, 10-25 cm. long; plant glabrous; flowers 3-4 mm. across; perianth-segments gradually acuminate; lip entire, 2-3 mm. 

long, nearly as long as the sepals. ..........--------++---> 

1. Neottia nidus-avis (L.) L. C. Rich. var. manshurica 
Komar. WN. nidus-avis sensu auct. Orient. Asiat., non L. C. 
Rich.; N. papilligera Schltr—ee°yaKanE-RAan. Rhizomes 
thick, short; stems stout, fleshy, 25-45 cm. long, brownish 

crisped-pubescent above, erect, simple; leaves scalelike, tubular, 

membranous, alternate, loose, glabrous, 15-4 cm. long; ra- 
cemes 10-15 cm. long, loosely or somewhat densely flowered, 
erect, with short, crisped, brown, glandular hairs above; 
bracts deltoid-lanceolate to deltoid-ovate, membranous, 1- 

ribbed, gradually narrowed to the tip, 4-7 mm. long; flowers 
yellow, 6-7 mm. across, with a glandular-pubescent pedicel; 
sepals and petals obovate, l-nerved, 5-6 mm. long, very ob- 
tuse, concave; lip 10-12 mm. long, deeply bifid, the limb ob- 

long, papillose inside, often pubescent without, the lobes 
ascending, narrowly oblong, falcate, obtuse or rounded, some- 

Sunita a sities hcl el conas ato ees MRR ORA SH OICIONSIO CNRS 2. N. asiatica 

times truncate at apex; column about 3.5 mm. long——May-— 
June. Woods in mountains; Hokkaido, Honshu (centr. 
distr.); very rare-—Sakhalin, s. Kuriles, Manchuria, and e. 
Siberia. The typical phase occurs in Europe and Siberia. 

2. Neottia asiatica Ohwi. N. micrantha Lindl., non 
La Llave & Lex.; N. subsessilis Ohwi HIME-MUYO-RAN. 

Rhizomes short; stems 10-25 cm. long, rather slender, gla- 
brous, 3- to 4-scaled; scalelike leaves loose, sheathing, tubular, 
membranous, 2-3 cm. long, very obtuse, few-nerved; racemes 
5-10 cm. long, loosely-flowered, glabrous, the bracts mem- 
branous, ovate, rather acute, 1-1.5 mm. long, spreading; flow- 
ers 3-4 mm. across; sepals and petals ovate-lanceolate, gradu- 
ally acuminate, I-nerved, spreading, recurved at tip, about 

3 mm. long; petals slightly shorter than the sepals; lip nearly 
as long as the sepals, deltoid-ovate, 2-3 mm. long, very acute, 
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spreading, 3-nerved, entire, with slightly involute margins at (centr. and n. distr.); very rare——Sakhalin, Ussuri, Kam- 
tip; ovary glabrous, short-pedicelled; capsules about 3 mm. chatka, and Korea. 
long——June-Aug. Coniferous woods; Hokkaido, Honshu 

15. APHYLLORCHIS BI. TANEGASHIMA-MUYO-RAN ZOKU 

Saprophytic herb with fleshy roots; stems simple, with loose alternate scales; inflorescence loosely racemose, the flowers rather 
small, sessile or pedicelled, the bracts small; sepals nearly equal, free, erect at first, later spreading; petals as long as the sepals 
but narrower; lip sessile, somewhat spreading, short-clawed, with 2 broad auricles, the limb entire or 3-lobed; column rather 

long, nearly terete; stigma ovate, depressed, under the short rostellum; anther short-stalked, ovate, the locules contiguous; 

pollinia granular——About 15 species, in India, Malaysia, and e. Asia. 

1. Aphyllorchis tanegashimensis Hayata. TanecasuHi- 
MA-MUYO-RAN. Stems 40-60 cm. long, erect; scalelike leaves 
loose, broadly ovate, 1-1.5 cm. long, 8-10 mm. wide, slightly 
clasping, very obtuse, membranous, appressed, the upper scales 
narrowly ovate, obtuse, 2 cm. long; racemes rather densely 
many-flowered, 15-20 cm. long, the bracts lanceolate, acute 
with an obtuse tip, membranous, 8-15 mm. long, 1.5-3 mm. 

wide; flowers ascending at first, later spreading or slightly 
deflexed, pedicelled; sepals oblong-lanceolate, obtuse, 3-nerved, 
ascending, 1-1.2 cm. long; petals nearly as long as the sepals 

but slightly narrower, I-nerved; lip nearly as long as the 
sepals, erect, auriculate, slightly recurved at tip, the claw about 
2 mm. long, the limb ovate, obsoletely 3-lobed, the lateral 
lobes small, obscure, the terminal deltoid, obtuse, the auricles 
broader than long, obliquely deltoid, acute, about 3 mm. long; 
column slightly shorter than the sepals; capsules deflexed, 3-3.5 
cm. long, 7-10 mm. wide, straight, linear, terete, with the base 
of the column persistent at the apex———Sept. In broad-leaved 
evergreen forests; Kyushu (s. distr. and Tanegashima)—— 
Ryukyus. 

16. CEPHALANTHERA L. C. Rich. Kin-ran Zoku 

Terrestrial, usually leafy, erect herb with short rhizomes and elongate roots; leaves cauline, usually plicate, lanceolate to ob- 
long or elliptic, with prominent nerves; flowers rather small, in spikes, erect, white or yellow, the bracts largest in lower part 
of spike, leaflike; sepals free, not fully open, nearly alike; petals slightly smaller than the sepals, often broader; lip with a chin 
at base, erect, distinctly jointed between the upper and lower portions, inflated at base, the lateral lobes erect, embracing the 
column, the terminal lobe larger; column rather long, not winged; rostellum scarcely surpassing the broad stigma; anther 
broadly ovate, the locules contiguous; pollinia bifid in each locule, granular; capsules erect——More than a dozen species, 
in the temperate regions of the N. Hemisphere. 

1A. Flowers yellow; sepals narrowly ovate-oblong, obtuse, 14-17 mm. long; bracts deltoid, about 2 mm. long; lip 5- to 7-striate. 1. C. falcata 
1B. Flowers white; sepals broadly lanceolate, gradually narrowed to the tip, 8-12 mm. long; lip 3-striate. 

2A. Stems and leaves glabrous; leaves narrowly oblong, 3-8.5 cm. long, rarely much-reduced; bracts narrowly deltoid, 1-3 mm. long, 
the lower 1-2 sometimes rather large, commonly not surpassing the flower; lip with a somewhat acute basal chin. ... 2. C. erecta 

2B. Stems, leaves, and ovaries with short, papillose hairs; leaves lanceolate to linear-lanceolate, 7-15 cm. long, acuminate; bracts 

linear, the lower 1-2 elongate, commonly longer than the spike; lip with a short, obtuse basal chin. ........ 3. C. longibracteata 

1. Cephalanthera falcata (Thunb.) Bl. Serapias falcata 
Thunb.; Epipactis falcata (Thunb.) Sw.; C. japonica A. Gray; 
C. platycheila Reichenb. £——Kuin-ran. Smooth, terres- 
trial herb; stems 40-80 cm. long, 6- to 8-leaved, covered at base 

by a few membranous sheaths; leaves broadly lanceolate, 8-15 
cm. long, 2-4 cm. wide, gradually acute, prominently nerved, 
narrowed to the base; spikes 3- to 12-flowered, glabrous, 
smooth, the bracts membranous, deltoid, about 2 mm. long; 
flowers yellow, rather large, halfopen; sepals ovate-oblong, 
14-17 mm. long, obtuse, narrowed to the base, the dorsal sepal 

narrower, concave on back; lip shortly dilated, 3-lobed, longi- 
tudinally 5- to 7-striate on the inside, included within the 
sepals, recurved at tip; column 8-10 mm. long-——Apr.—June. 
Thickets and thin woods in low mountains; Honshu (Kanto 
Distr. and westw.), Shikoku, Kyushu; common.—Korea and 
China. 

2. Cephalanthera erecta (Thunb.) Bl. Serapias erecta 
Thunb.; Epipactis erecta (Thunb.) Wettst.; ? C. elegans 
Schltr——Gin-ran. _ Slender, glabrous perennial; stems 20- 
40 cm. long, 3- to 6-leaved, with few sheaths at base; leaves 
narrowly oblong, 3-8.5 cm. long, 1-2.5 cm. wide, short-acumi- 
nate, narrowed to the sheathing base, prominently several- 
nerved; spikes nearly smooth, 4-8 cm. long, several- to about 
10-flowered; bracts narrowly deltoid to broadly lanceolate, 1-3 

mm. long, the lower 1 or 2 often somewhat larger, or rarely 
to 4 cm. long; flowers white; sepals lanceolate, gradually nar- 
rowed at tip, obtuse, 7-9 mm. long; petals broadly lanceolate, 
obtuse; lip about 2/3 as long as the perianth, with a distinct 
acute chin at base, the terminal lobe transversely elliptic, 
short-acute; column as long as the lip; ovary slightly shorter 

than the perianth——May. Thickets, thin forests, and grassy 
slopes in low mountains; Hokkaido, Honshu, Shikoku, Kyu- 
shu; common. 

Var. subaphylla (Miyabe & Kudo) Ohwi. C. subaphylla 
Miyabe & Kudo——YUsuun-Ran. Green leaves smaller, the 

bracts well developed ——Hokkaido, Honshu, Kyushu. 
Var. shizuoi (F. Maekawa) Ohwi. C. shizuoi F. Maekawa 

— KuGENUMA-RAN. Chin low, obtuse. ‘Near seashores; 

Honshu (Kugenuma in Sagami). 
83. Cephalanthera longibracteata Bl. Epipactis longi- 

bracteata (Bl.) Wettst——Sasapa-ctn-Ran. _ Slender, erect 
perennial; stems 30-50 cm. long, rather firm, white-scabrous 
on the angles, alternately 6- to 8-leaved and with a few leafless 
sheaths at the base; leaves oblong-lanceolate to linear-lanceo- 
late, 7-15 cm. long, 1.5-3 cm. wide, sometimes long-acuminate, 

shortly sheathed at base, scabrous on margins and on nerves 
beneath, prominently nerved; spikes loosely several-flowered; 
bracts linear to broadly so, 4-7 mm. long, the lower 1 or 2 
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elongate, leaflike, as long as the spike, 5-10 mm. wide; flowers 
white; sepals erect, about 12 mm. long, lanceolate, acute with 

an obtuse tip; petals short and broad; lip 2/3 as long as the 

sepals, the basal chin obtuse, short, not prominent, the termi- 
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nal lobe cordate, abruptly acute; ovary as long as the perianth. 
May-June. Thickets and grassy places in low mountains; 

Hokkaido, Honshu, Shikoku, Kyushu; rather common. 
Korea. 

17. EPIPACTIS R. Br. Kaxrran Zoku 

Terrestrial erect herbs with creeping rhizomes; stems leafy; leaves ovate to lanceolate, plicate; flowers in racemes, short- 
pedicelled, nodding, greenish or yellowish, sometimes purplish, the bracts herbaceous, narrow, often longer than the flowers; 
sepals free, somewhat spreading, equal; petals similar to the sepals; lip sessile at the base of the column, broad, with a dilated 
limb, the lateral lobes erect, the terminal lobe spreading, jointed at the base with the lower portion, often undulate on the 
margins; column short; stigma transverse under the broad prominent rostellum; pollinia bilobed in each locule, granular; 
capsules spreading or pendulous.———About 25 species in temperate regions of Europe, Asia, and N. America. 

1A. Lower portion of lip obcordate, the upper portion broadly ovate, obtuse; plant nearly glabrous throughout; bracts scarcely longer than 
the flowers; perianth segments 12-15 mm. long; petals obtuse. ............- 2.02 e eee eee eee eee ee 1. E. thunbergu 

1B. Lower portion of lip semirounded, truncate, the upper portion deltoid, acute; stems, leaves, and axis of inflorescence prominently 

scabrous; bracts usually longer than the flowers; perianth segments 9-12 mm. long; petals acute. ...............- 2. E. papillosa 

1. Epipactis thunbergii A. Gray. Serapias longifolia 
sensu Thunb., non L.; E. Jongifolia Bl. sensu auct. Japon., 
excl. syn.; E. gigantea sensu auct. Japon., non Dougl.; E. 
gigantea var. manshurica Maxim. ex Komar.—K ak Ran, 

Suzu-ran. Rhizomes slender; stems 30-70 cm. long, smooth, 
6- to 12-leaved, purplish below and covered with few leafless 
sheaths at base; leaves narrowly ovate to broadly lanceolate, 
7-12 cm. long, rounded and short-sheathed at base, gradually 
acuminate, glabrous except for a few mammillae on the nerves 
above; bracts scarcely longer than the flowers; petals ovate, 
obtuse, nearly as long as the sepals, rounded on lower margin; 
lip as long as the petals, the lower portion obcordate, the up- 
per portion broadly ovate, with 2 elevated lines near the base, 
obtuse; column about 6 mm. long; ovary pedicelled, spreading 
to pendulous; capsules about 2 cm. long, narrowly oblong —— 
June-Aug. Bogs and moist places; Hokkaido, Honshu, Shi- 
koku, Kyushu; rather common.—kKorea, Ussuri, and Man- 

churia. 
2. Epipactis papillosa Fr. & Sav. E. latifolia var. papil- 

losa (Fr. & Sav.) Maxim. ex Komar.—Ezo-suzu-ran, Ao- 

18. POGONIA Juss. 

SUZU-RAN. | Rhizomes short; stems 30-70 cm. long, promi- 
nently pilose with brown, crisped, hairlike protuberances, with 
few leafless sheaths at base; leaves 5-7, elliptic-ovate to broadly 
lanceolate, 7-12 cm. long, 2-4 cm. wide, prominently short- 
acuminate, the upper blades long-acuminate, with whitish 
hairlike protuberances on nerves and on margin, the lower 
blades short-sheathed at base; racemes 10-20 cm. long, many- 
flowered; bracts usually longer than the flowers; flowers 
spreading or nodding, greenish; sepals ascending with re- 
curved tips, narrowly ovate, acute, 9-12 mm. long; petals 
rather short, ovate, as long as the sepals, acute; lip pale green, 
as long as the petals, the lower portion semirounded or de- 
pressed-obovate, truncate, brown within, the upper portion 
deltoid, acute; column as long as the lower lobe of the lip; 

ovary pedicelled; capsules about 1 cm. long, ellipsoidal 
Aug. Mountains; Hokkaido, Honshu, Kyushu; rare. 

Var. sayekiana (Makino) T. Koyama & Asai. Epipactis 
sayekiana Makino——HaMa-KakrRan. Flowers pale green 
and purple spotted——Near seashores; Honshu (Sagami and 
Kazusa Prov.). 

Toxi-so Zoku 

Small, terrestrial herbs with slender, elongate roots; stems slender with a single, narrow, flat leaf at the middle and a bract 
at apex; basal bracts narrower and smaller, green; flowers solitary, rather large, with a green bract at base; sepals and petals 
nearly alike, free, suberect; lip erect from base of the column, free, not spurred, undivided or 3-lobed, or often with 2-4 
elevated lines and sometimes fleshy-hairy toward tip inside; column elongate, not winged, slightly broadened; rostellum short; 
stigma flat, placed under the rostellum; anther mobile, the locules parallel; pollinia one in each locule, granular, without a 

caudicle.—Few species, in e. Asia and N. America. 

1A. Flowers half open, rose-purple, 2—2.5 (rarely 1.5) cm. long; sepals oblong-oblanceolate, 3-5 mm. wide, obtuse; lip slightly longer 
than the perianth segments, the lateral lobes deltoid, the terminal one distinctly recurved; bogs. ............-....- 1. P. japonica 

1B. Flowers scarcely open, pale rose-purple, 1—1.5 cm. long; sepals linear-oblanceolate, 1.5—3 mm. wide, narrowed at tip and obtuse; lip as 

long as the petals, the lateral lobes small, the terminal one slightly recurved; grassy slopes. ..............---------- 2. P. minor 

1. Pogonia japonica Reichenb. f. P. similis Bl.; P. ophio- 
glossoides sensu auct. Japon., non Nutt——Toxtrso. Rhi- 

shorter than the sepals, minutely and irregularly toothed on 
upper margin; lip slightly longer than the perianth segments, 

zomes short, slender; stems 20-40 cm. long, with a few blade- 

less sheaths at base; leaf suberect, lanceolate or linear-oblong, 

4-10 cm. long, 7-12 mm. wide, obtuse, decurrent and forming 
two narrow wings on stem; flowers 2-2.5 cm. long, solitary, 
terminal, rose-purple; bract leaflike, 2-4 cm. long, 3-6 mm. 
wide, usually longer than ovary; sepals 3-5 mm. wide, obtuse, 
the dorsal broadly oblong-oblanceolate, the lateral narrower, as 
long as the dorsal; petals narrowly oblong, very obtuse, slightly 

3-lobed, the terminal lobe obovate, distinctly recurved, with 
fleshy hairs within and on margin, the lateral lobes deltoid; 
ovary about 1.5 cm. long——May-July. Bogs; Hokkaido, 
Honshu, Shikoku, Kyushu.—Korea and China. 

2. Pogonia minor (Makino) Makino. P. japonica var. 
minor Makino——YaMa-ToKiso. Very similar to the pre- 
ceding but smaller, 15-25 cm. high; leaves usually oblanceolate 
to broadly so, sometimes narrowly oblong, 3-7 cm. long, 4-12 
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erect, with smaller lateral lobes, the terminal lobe slightly re- 
curved; ovary 1-1.5 cm. long——June-July. Grassy slopes in 
mountains; Hokkaido, Honshu, Shikoku, Kyushu; rare. 

mm. wide; flowers pale rose-purple, 15-3 mm. wide, nar- 
rowed to an obtuse tip; dorsal sepal narrowly oblanceolate, the 
lateral ones linear-oblanceolate; lip as long as the petals, nearly 

19. GALEOLA Lour. TsucHLAKEBI ZOKU 

Saprophytic, leafless herbs without chlorophyll; rhizomes often greatly elongate; stems erect or scandent, elongate, branched; 
inflorescence racemose, the flowers rather large, the bracts usually small; sepals equal, concave, spreading; petals similar to the 
sepals; lip sessile, broad, inflated on back, loosely enveloping the column, as long as the sepals, the lateral lobes absent or 
broad, glabrous or pilose inside; column rather long, sometimes narrowly winged, without a foot; stigma under the rostellum 
transversely broadened; anther reclined, the locules separated; pollinia bilobed in each locule, granular (sometimes slightly 
waxy); fruit relatively large, fleshy, indehiscent or occasionally dehiscent; seeds often winged—More than a dozen species, in 
e. Asia, Malaysia, India, and e. Australia. 

1A. Plant glabrous, scandent, to 20 m. long or sometimes more, much branched; flowers about 12 mm. long; perianth-segments linear- 
Bblour ipsa wicitlar we cdves erctern ets cietercreta: svete orohe erase ets orsiatoretperei ees Mito inie eisitre tz ce ere serraiclomen ohare 1. G. altissima 

1B. Plant brown-pubescent, erect, 50-100 cm. high, branched above; flowers about 2.5 cm. long; perianth-segments narrowly oblong; 
NIpRGHOVALC Ma rctate = evel tarenctalcts ctehcclclote Aicts oterstcesicle: ataneretelansverers 

1. Galeola altissima Reichenb. f. Tsuru-rsucHt-aKEBI, 
TAKA-TSURU-RAN. Roots firm, elongate; plant glabrous, 
scandent, to 20 m. long; stems rather slender, firm, much- 
branched, lustrous, flexuous, reddish brown, with slightly 
thickened nodes, glabrous; racemes densely flowered; flowers 
about 12 mm. long, glabrous; perianth-segments linear-oblong; 
sepals obtuse, 5-nerved, petals narrower than the sepals, 
3-nerved, rounded at apex; lip navicular, erose and undulate 
on upper margins, with a broad fleshy puberulent disc reach- 
ing to the middle and a bilobed woolly mass above it; column 
rather long; capsules linear, acuminate——Kyushu (Tanega- 
shima) ; very rare——Ryukyus, Formosa, India, and Malaysia. 

2. Galeola septentrionalis Reichenb. f. Tsucrt-aKeEst. 
Rhizomes elongate, thickened; plant brown-pubescent, 50-100 

stan etovaeksiis over ese iat eyouhats catetmaeat ote erate Sicko Pore tele eater 2. G. septentrionalis 

cm. high; stems fleshy, firm, erect, loosely scaly, branched 
above; scales deltoid- to deltoid-lanceolate, acute to acuminate, 
slightly fleshy and firm, striate, concave, 1-1.5 cm. long; 
branches ascending, 5-10 cm. long, interspersed with small 
scales; racemes densely flowered; bracts 3-5 mm. long; flowers 
about 2.5 cm. across, yellowish brown; sepals narrowly oblong, 
obtuse, ascending, fleshy, densely brown-puberulent outside; 

petals glabrous; lip erect, fleshy, obovate, rounded to obtuse, 
with elevated cristate lines within, finely toothed on margin, 
slightly shorter than the sepals; column rather long, slightly 
incurved; ovary brown-puberulent; fruit pendulous, narrowly 
cylindric-oblong, 6-8 cm. long, fleshy, red when mature; seeds 
winged—June—Aug. Hokkaido, Honshu, Shikoku, Kyu- 
shu; rare. 

20. LECANORCHIS Bl. Muyo-ran Zoku 

Leafless, unbranched saprophytic herbs without chlorophyll, blackening when dried; rhizomes creeping, with short-sheath- 
ing loosely imbricate scales; stem erect, simple, slender, short-scaled; leaves relatively small; racemes loosely flowered, the 
bracts scalelike; flowers somewhat tubular, not fully open, white to pale purple; perianth with 3 small appressed calyculae at 
the base; sepals and petals narrow, alike, free; lip adnate to the column, narrow, erect, broadened at tip and loosely involute, 
often hairy on the inner surface, sometimes 3-lobed; column elongate, subterete, clavate, thickened at tip; rostellum short, with 
the rounded, prominent stigma under it; anther on margin of clinandrium, erect or divergent, the locules distinct; pollinia 
granular—Few species, in e. Asia, Malaysia. 

1A. Lip 3-lobed, the terminal lobe villous inside; flowers loosely arranged. 

2A. Flowers white, 1.5-2 cm. long; lip adnate high on the column, the terminal lobe wholly villous inside inclusive of the margin, the 
lateral lobes small, semi-orbicular, inserted at base on each side of the terminal lobe or at the top of the limb. .... 1. L. japonica 

2B. Flowers pale yellow, about 1 cm. long; lip adnate to the lower half of column, the limb broad, the terminal lobe with a large 
villous area inside, the lateral lobes glabrous, smaller, only slightly lower than the terminal and long-decurrent on the limb. 

2. L. kiusiana 
1B. Lip entire, sparingly pubescent inside toward tip, cucullate at apex; flowers pale purple, rather densely arranged. ...... 3. L. nigricans 

1. Lecanorchis japonica Bl. Muyd-ran. Rhizomes 
somewhat thickened, firm, elongate, rather densely scaly; 
stems erect, 30-40 cm. long, brownish black when dried, with 
a few loose scales; scalelike leaves rather membranous, 5-8 
mm. long, short-sheathing, obliquely truncate, obtuse or sub- 
acute, the upper sometimes not sheathing at base; flowers 
several, 1.5-2 cm. long, not opening widely, white, the bracts 
deltoid-ovate, subacute, 2-4 mm. long, the caliculus about 1 

mm. long, slightly connate at base, deltoid; sepals and petals 
oblanceolate, obtuse; lip with an oblanceolate limb, adnate 
high on the column, 3-lobed, the lateral lobes suborbicular, at 

base of the terminal lobe, the terminal lobe orbicular, villous 

inside———July-Aug. Woods in mountains; Honshu, Shi- 

koku, Kyushu; rare. 

2. Lecanorchis kiusiana Tuyama. Usuxrmuy6-ran, 
Saprophytic erect perennial, about 10 cm. high; stems turning 
black when dried, with a few remote scales; flowers few, 

loosely arranged, about 1 cm. long, pale yellow, not fully 
opening; sepals and petals oblanceolate; lip adnate to the lower 
half of the column, the free portion involute, dilated, 3-lobed, 
the terminal lobe semirounded, undulate-lobulate, loosely 
papillose on margin, with a large villous area inside, the 
lateral lobes smaller, glabrous ——May. Kyushu; rare. 
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8. Lecanorchis nigricans Honda. L. purpurea Masam., 
nom. seminudum——Kuro-muyo-ran. Similar to the pre- 
ceding; stems more slender, firm, 20-40 cm. long; flowers few, 
pale purple, rather densely arranged; bracts 2-3 mm. long, 
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lower half, the free portion obovate, mitre-shaped, obtuse, 
cucullate at apex, sparsely pubescent inside near tip—yuly-— 
Aug. Woods in mountains; Honshu (s. Kinki Distr.), Kyu- 
shu; rare. 

deltoid, spreading; lip entire, adnate to the column on the 

21. BLETILLA Reichenb. f. 

Terrestrial herbs with pseudobulbs; leaves thin, few from the nodes of the bulbs, jointed at base, plicate, elliptic-lanceolate to 
oblong; inflorescence spicate, the bracts caducous; flowers rose-purple, rarely white, relatively large; sepals and petals alike, 
free, ascending; lip 3-lobed, with elevated cristate lines on the inner surface, the lobes loosely embracing the column, the terminal 
lobe slightly recurved; column with a narrow wing on each side; pollinia 4 in each locule, the caudicle short—F ew species, in 

SH-RAN ZOKU 

e. Asia. 

J. Bletilla striata (Thunb.) Reichenb. f. Limodorum 
striatum Thunb.; Epidendrum tuberosum Lour.; Cymbidium 
hyacinthinum J. E. Smith; Bletia hyacinthina (J. E. Smith) R. 
Br.—Suiran. Pseudobulbs ovoid-globose, about 4 cm. long; 
stems 30-70 cm. long, slender, covered at base with several leaf- 
sheaths, and with 1 or 2 bladeless sheaths near the middle; 
leaves elliptic-lanceolate to oblong, 20-30 cm. long, 2-5 cm. 
wide, acuminate, glabrous, gradually narrowed to the sheath- 
ing base; inflorescence spicate, loosely 3- to 7-flowered; bracts 
green, oblong-lanceolate, 2-3 cm. long, 6-8 mm. wide, acute, 
several-nerved, the margins scarious; flowers rose-purple; 

22, NERVILIA Gaudich. 

sepals and petals alike, 25-3 cm. long, 6-8 mm. wide, sub- 
acute, several-nerved, ascending; lip as long as the perianth, 

cuneate-obovate, with loosely involute margins, 3-lobed, the 
terminal lobe suborbicular, undulate on margin, with 5 ele- 

vated lines inside; column about 2 cm. long———May. Grassy 
slopes in foothills; Honshu (Kanto Distr. westw.), Shikoku, 
Kyushu; rare; frequently cultivated in gardens———Ryukyus 
and China——Forma gebina (Lindl.) Ohwi. Bletia gebina 
Lindl.; Bletilla striata var. gebina (Lindl.) Reichenb. £—— 
SHIROBANA-SHLRAN. Flowers white. 

Muxkaco-saisHIn ZoKU 

Terrestrial herbs with bulblike rhizomes; leaves solitary, radical, developing after anthesis, rounded-flabellate to cordate, 
plicate, petiolate, parallel-nerved; scapes with a few membranous bladeless sheaths near the base; inflorescence racemose, 1- to 
many-flowered; perianth-segments narrow, nearly alike, subparallel; lip sessile or clawed at base of the column, narrow, entire 
or 2- to 3-fid; spur scarcely developed; column elongate, clavate; stigma oblong or broader; rostellum short; anther substipitate; 
pollinia 1 or 2 in each cell; capsules erect or pendulous. 

1. Nervilia nipponica Makino. N. punctata Makino, 
excl. syn——MukKaco-salsHin. Leaves solitary, long-petioled, 
cordate-rounded, subacute, 7- to 9-nerved, 3.5-4.5 cm. wide; 
scapes about 10 cm. long, slender, pale purple, loosely sheathed, 
1-flowered, the sheaths (reduced leaves) tubular, obliquely 
truncate; flowers solitary, terminal, at first ascending, nodding 
later, about 10 mm. long, purplish; bract thinly membranous, 
oblanceolate, about 5 mm. long; perianth-segments narrowly 

23. EPIPOGIUM Sw. 

About 60 species, in Africa, India, Malaysia, e. Asia, and n. Australia. 

oblanceolate, subobtuse, thinly membranous, nearly erect; 

petals slightly shorter than the sepals; lip narrow, as long as 
the petals, 3-lobed, the lateral lobes elliptic, rugulose, white, 
purple-spotted inside, the median lobe very small, obtuse, 
white; ovary obovoid, prominently pedicelled ——June. Hon- 
shu (Izu Isls., Musashi and Izumi Prov.), Kyushu (Tanega- 
shima); very rare. 

TORAKICHI-RAN ZOKU 

Saprophytic herbs without chlorophyll; rhizomes coralloid or tuberous; stems loosely scaly; flowers racemose, short-pedicelled, 
spreading to pendulous; bracts membranous, usually shorter than the flowers; sepals equal, free, narrow, ascending or reflexed; 
petals similar to the sepals; lip sessile, ovate, inflated below forming a saccate spur, the lateral lobes absent or small, the terminal 
spreading, with 24 series of papillae within; column short, broadened at tip; rostellum broad and short; stigma prominent, 
broad, separated from the rostellum; pollinia 1 in each locule, granular, often with filiform caudicles attached to the glands; 
capsules ovoid, pendulous———About 7 species, in Europe, w. Africa, Asia, Malaysia, and ne. Australia. 

1A. Rhizomes coralloid, much branched and thickened; lip on upper side of flower auriculate. ....................-- .. 1. E. aphyllum 
1B. Rhizomes tuberous, not branched; lip entire. 

2A. Sepals and petals narrowly ovate; spur as long as the lip; racemes 1- to 7-flowered. ...........-.2-0-eeeeeeees 2. E. japonicum 

2B. Sepals narrowly lanceolate; petals oblong-lanceolate; spur much shorter than the lip; racemes 8- to 27-flowered. ...... 3. E. rolfet 

1. Epipogium aphyllum (F. W. Schmidt) Sw. Satyr- 
ium. epipogium 1..; Orchis aphylla F. W. Schmidt; E. gmelinii 
L. C. Rich.; E. epipogium (L.) Karst——TorakicHLran. 
Glabrous, saprophytic, pale brown herb with short, thickened, 

much-branched coralloid rhizomes; stems 7-20 cm. long, 
fleshy, loosely sheathed, slightly thickened at base, the sheaths 
short, thinly membranous, nerveless, obliquely truncate, 5-10 

mm. long; racemes loosely 2- to 8-flowered, the bracts nar- 

rowly ovate, thinly membranous, erect, nearly nerveless, 

acuminate, 6-10 mm. long; flowers brownish, about 18 mm. 
across, pedicelled; sepals narrowly lanceolate, acute, reflexed, 
12-14 mm. long, I-nerved; petals slightly shorter than the 
sepals, lanceolate, acute; lip nearly as long as the petals, spread- 
ing, rose-colored and purple-spotted within, with 4-6 cristate, 
papillose lines in the center, the lateral lobes (auricles) small, 
ovate, the terminal lobe large, slightly concave, obtuse, with 
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undulate margins at tip; spur oblong, rounded at apex, slightly 
shorter than the lip, 6-8 mm. long, 3-4 mm. wide; ovary 
pedicelled, nearly globose——Aug.—Oct. Coniferous woods; 
Hokkaido, Honshu; very rare——Europe, Caucasus, Hima- 
layas, Siberia, Korea, Sakhalin, Ussuri, and Kamchatka. 

2. Epipogium japonicum Makino. Galera japonica 
(Makino) Makino——Aoxrran. Rhizomes tuberous, 10- 
18 mm. long, transversely lined, ovoid; stems erect, fleshy, 
yellowish, with 2 to 5 loose, thinly membranous, appressed 
sheaths; racemes erect, loosely 1- to 7-flowered, the bracts 
ovate, thinly membranous, longer than the pedicels; flowers 
about 2 cm. long, pendulous; sepals and petals ascending, nar- 
rowly ovate, acute, pale yellow with purple spots; lip inferior, 
somewhat spreading, deltoid, entire, strongly concave, papillate 
within, whitish with purple spots; spur thick, oblong, obtuse, 

nearly as long as the lip; column rather short, broadened at 
tip; ovary globose——Sept—Oct. Woods in mountains; Hon- 
shu; very rare. 
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3. Epipogium rolfei (Hayata) Schltr. Galera rolfei 
Hayata; E. makinoanum Schitr.; E. nutans sensu auct. Japon., 
non Reichenb. f- TasHiro-RAN. Rhizomes tuberous, ellip- 
soidal, 3-4 cm. long; stems erect, 25-55 cm. long, the sheaths 
5-6, loose, membranous; racemes erect, 6-25 cm. long, 8- to 

27-flowered, the bracts membranous, reflexed, broadly lanceo- 

late, gradually narrowed to tip, nerveless, 8-12 mm. long; 
flowers pedicelled, pendulous, about 12 mm. across; sepals 
narrowly lanceolate, 8-10 mm. long, acuminate, 3-nerved, thin, 

nearly erect; petals oblong-lanceolate, nearly as long as the 
sepals; lip inferior, as long as the sepals, broadly ovate, entire, 
prominently concave, with 2 cristate glandular lines within; 
spur oblong, much shorter than the lip, about 4 mm. long; 
ovary ellipsoidal, 6-7 mm. long in fruit, slightly longer than 
the pedicel ——May-July. Honshu (s. Kanto Distr.), Kyushu 
(s. distr. incl. Yakushima) ——Ryukyus and Formosa. 

24, YOANIA Maxim. SHOKI-RAN ZOKU 

Stout fleshy saprophytic herbs with branched rhizomes; scapes simple, scaly; flowers relatively large, fleshy, purplish rose to 
rose-yellow, in loose or rather dense racemes; sepals free, spreading, oblong, the petals somewhat shorter, ovate; lip suberect, ob- 
long, as long as the petals, concave, broadened at the base, with a large saccate, porrect, obtuse spur below the limb, bearded 
at the mouth; column slightly shorter than the lip, erect, flat, quadrangular-oblong, auriculate; stigma depressed, transversely 
broadened; rostellum obsolete; anther persistent, cuspidate; pollinia 2 in each locule, sectile, granular, oblong; capsules spread- 

ing to nodding, on long pedicels——About 3 species, in Japan, Formosa, and the Himalayas. 
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1. Yoania japonica Maxim. SHOKI-RAN. Rhizomes 
elongate, fleshy; stems fleshy, stout, 15-25 cm. long, terete; 
scales 6-8 mm. long, somewhat spreading, rounded at the 
apex, fleshy, with membranous margins, convex on back; 

flowers 3-7, rather loose, rose-colored, the bracts ovate, 6-8 

mm. long; sepals fleshy, spreading, oblong, about 22 mm. long, 
10-12 mm. wide, obtuse; petals slightly shorter than the sepals; 
lip as long as the petals, erect, fleshy, the limb subtrapezoid, 
1.6 cm. long and as wide, with a broad, papillose line within; 
spur porrect, oblong, rounded at apex, about 7mm. long, 
3-4 mm. wide, as high as the limb; column about 12 mm. long, 
the lower edges winged and continuous with the margins of 
the lip; ovary about 7-10 cm. long inclusive of the pedicel. 
—July—Aug. Woods in mountains; Hokkaido, Honshu, 

Kyushu; rare. 

2. Yoania amagiensis Nakai & F. Maekawa. Kuisana- 
NO-SHOKI-RAN. Rhizomes much branched, thickened, puber- 
ulent, membranous-scaly at the nodes; stems erect, 20-30 cm. 
long, fleshy, stout, terete, with scattered deltoid scales; flowers 
6-15, rather dense, yellow; sepals oblong, 25-27 mm. long, 
rounded at apex, about 9-nerved; petals ovate, obtuse, minutely 
serrate; lip about 22 mm. long, inflated; spur porrect, slightly 
longer than the limb, incurved, 6-8 mm. long, 4-5 mm. across, 
rounded at the apex, the limb broadly ovate, obtuse, longi- 
tudinally ridged; ovary, inclusive of long pedicel, 8-10 cm. 
long——July. Woods in foothills; Honshu (Izu, sw. Kanto 
and Yamato Proy.), Kyushu; rare. 

25. STIGMATODACTYLUS Maxim. Koroci-ran Zoku 

Greenish white, delicate, saprophytic herbs with small fleshy rhizomes; stems with one scalelike leaf near the middle and 
several more near the base; flowers few, racemose, small, the bracts ovate, small; sepals and petals alike, spreading, linear, acute; 

lip spreading, rounded, thin, flat, with a small bilobed appendage near the base; column erect, slightly incurved in upper part, 
narrowly wing-margined, with a small fingerlike appendage on the center within, toothed at base; pollinia 4, ellipsoidal, nearly 
waxy; ovary short-pedicelled——A bout 4 species, in India, Japan, and Malaysia. 

1. Stigmatodactylus sikokianus Maxim. K6rocrran. 
Pale green, glabrous, delicate, leafless herb, with tuberous rhi- 
zomes 2-3 mm. in diameter; stems 5-10 cm. long, simple, the 
basal scales small, the median one ovate, 3-5 mm. long, acumi- 

nate, spreading, nerveless; flowers 2 or 3, pale purplish green, 
loosely racemose, the bracts similar to the median cauline scale; 
sepals linear, membranous, obtuse, I-nerved, scattered-ciliate 

near the base, the dorsal sepal 4 mm. long, the lateral ones 
2.5 mm. long; petals linear, acute, about 3.5 mm. long; lip 
rounded, about 4 mm. long, with obsolete teeth on upper 
margin, the appendage about half as long as the lip, lanceolate 
and deeply bifid; column erect, about 3.5 mm. long, 2-toothed; 

ovary pedicelled, 5-7 mm. long——Aug—Oct. Woods in 
mountains; Shikoku, Kyushu; very rare. 
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26. GASTRODIA R. Br. Ont-no-yacara Zoku 

Saprophytic, leafless herbs without chlorophyll, with thickened, rather short rhizomes; stems simple, erect, loosely scaly; 
flowers erect or pendulous, in loose racemes, bracteate, rather small; sepals and petals connate, urceolate or short-tubular, 5-fid, 
the lobes short, ovate, equal, or the inner (petals) smaller; lip adnate to the base of the column, erect, more or less adnate to 
but shorter than the perianth, somewhat involute, flat or with 1 or 2 pairs of elevated lines within; column subterete, the stigma 
barely perceptible; rostellum small; pollinia granular, without caudicles; capsules erect, ellipsoidal, the pedicels short or 
sometimes much elongate after anthesis—About 25 species, in Africa, India, Malaysia, Australia, and e. Asia. 

1A. Rhizomes glabrous; stems 60-100 cm. long, rarely shorter; flowers many, 7-8 mm, long; pedicels not elongating after anthesis. 

ZA “Redicelsshortenithamithe vo varyis iy vavelatsy <i tote sia ayts) 8 sss ases Ske SOs p dee SAREE Lents Para Tees aie a OGG ESTO ca a eee 1. G. elata 
2Bs- Pedicels longer thanithesovan yee ie sys svers spss is eiss ss cencicvegere segs eves inteyeaemesaneye vatsreveeheheetesesrcke kata ela talc i ahaletateons Toon Pate 2. G. gracilis 

1B. Rhizomes with unicellular hairs; stems 3-10 cm. long; flowers few, 1-2 cm. long; pedicels much elongating after anthesis. 

3A. Stems 3—4 cm. long; flowers usually 2, about 2 cm. long, tubular; lip with 4 crispate ridges within, and a spherical appendage on 

the’marginyonleach'sidemear the bases s+ seismic ciel cee eee o eee Cee 3. G. nipponica 
3B. Stems 3.5-10 cm. long; flowers 2—7, about 11 mm. long, broadly tubular-campanulate; lip with an elevated bilobed ridge above the 

center, and a 4-angled short-cylindric appendage on each side near the base. .............00eeeeceeeeeseceeeees 6. G. confusa 

1. Gastrodia elata BI. Ont-no-yacara. Tall, glabrous, 
pale brown herb; rhizomes oblong, somewhat fleshy, glabrous, 

about 10 cm. long, 3.5 cm. across; stems yellowish brown, 60- 
100 cm. long, terete, the scales loose, membranous, 1-2 cm. 
long, the lower scales short-sheathing; racemes 10-30 cm. long, 
many-flowered, the bracts lanceolate to linear-oblong, obtuse, 

membranous, weakly nerved, 7-12 mm. long, about 2 mm. 
wide; flowers yellowish brown, the pedicels shorter than the 
ovary; perianth-tube broadly ovoid, oblique at the mouth, 7-8 
mm. long, slightly inflated at base, the lobes small, deltoid; 
lip about 2/3 as long as the tube, adnate to the under side 
near base, the claw short, the limb broadly ovate, obsoletely 
3-lobed, the terminal lobe larger, short-fimbriate; column sub- 
terete, slightly broadened at tip, 6-7 mm. long; capsules ob- 
long-obovoid, 12-15 mm. long, short-pedicelled. Woods in 
mountains; Hokkaido, Honshu; rather rare. Forma viridis 
(Makino) Makino. Gastrodia viridis Makino. Plant pale 
green; occurs with the typical phase ——Formosa and China. 

2. Gastrodia gracilis Bl. Nayo-remma. Rhizomes 
smooth, glabrous; stems 10-30 cm. long, slender, with 6-7 
loosely arranged, membranous basal sheaths; racemes 2-5 cm. 
long, loosely 6- to 14-flowered; bracts much shorter than the 
pedicels, ovate or elliptic-ovate, 2-3.5 mm. long, obtuse, rarely 
subacute; pedicels slender, longer than the ovary, 7-10 mm. 
long, to 2 cm. long in fruit; flowers spreading to nodding; 
perianth-tube about 8 mm. long, slightly inflated at base on the 
lower side, the outer lobes nearly equal, very obtuse; capsules 
broadly ellipsoidal, about 1 cm. long——June-July. Honshu 
(Awa and Aki Prov.) ; very rare. 

3. Gastrodia nipponica (Honda) Honda & Tuyama. 
Didymoplexis pallens sensu auct. Japan., non Griff.; D. nippon- 
ica Honda HARUZAKI-YATSUSHIRO-RAN. Rhizomes fusiform, 
2-3.5 cm. long, to 5 mm. across, cross-lined, with unicellular 
hairs; stems terete, 3-4 cm. long, with 2 or 3 scales; flowers 

27. SPIRANTHES L. C. Rich. 

usually 2, about 2 cm. long, tubular, the bracts broadly ovate, 
slightly clasping, about 4 mm. long; perianth tube violet- 
brown, about 20 mm. long, 12 mm. across, narrowed to the 
base, broadest above the middle, the outer lobes ovate, the 
terminal lobe narrower, slightly retuse, the lateral lobes 
acuminate, obsoletely rugulose, the inner lobes oblong, about 
3 mm. long, obtuse; lip about 9 mm. long, 5.5 mm. wide, the 
claw short, adnate to base of the perianth-tube, with a globose 
appendage on each side at the apex, the limb broadly ovate, 
obtuse, with 4 crispate ridges within, the inner ridges disap- 
pearing on the lower half, the outer ridges disappearing on 
the upper half; column about 7 mm. long, lanceolate——May. 
Woods; Honshu (Kii Prov.), Shikoku, Kyushu; very rare. 

4, Gastrodia confusa Tuyama. AKizAKI-YATSUSHIRO-RAN, 
Rhizomes pyriform, 1.5—4 cm. long, 0.7-1.5 cm. across, with 
unicellular hairs; stems 3.5-10 cm. long, whitish, the scales 

few, ovate, not at all or very short-sheathing, membranous; 
racemes short; flowers 2-7, about 11 mm. long, broadly tubu- 
lar-campanulate, the bracts ovate, gradually narrowed to tip, 
4-7 mm. long, perianth-tube about 11 mm. long, 8 mm. across, 
slightly inflated at base on the lower side, slightly contracted 
at the mouth, divided to the middle on the ventral side, the 
outer lobes slightly incurved, the terminal lobe shorter, sub- 
truncate and retuse, the lateral lobes ovate, subacute, the inner 

lobes rounded, 3-4 mm. wide at base; lip about 5.5 mm. long, 
4 mm. wide, the claw short, with a depressed, tubular, 4- 
angled protuberance on each side at apex, the limb broadly 
ovate, short-cuspidate, obtuse, with a median bilobed ridge 
within; column about 6 mm. long, auricled at the apex, wing- 
margined, obovate, slightly incurved; stigma in a depression 
of the column on the lower portion of the ventral side; rostel- 
lum small, subtruncate; pedicels to 30 cm. long following 
anthesis——Oct. Woods; Honshu (Sagami and Kii Prov.), 
Shikoku, Kyushu; very rare. 

Nejyipana Zoku 

Plants terrestrial, erect; rhizomes fasciculate, short; leaves narrow, mostly radical; inflorescence spicate, one-sided, spirally 

twisted; flowers small, sessile, white or rose; sepals free, nearly equal, the dorsal sepal frequently erect and forming a hood, 
the lateral sepals obliquely attached on the top of the ovary, sometimes decurrent; lip sessile or clawed, erect, concave, loosely 
embracing the column, flat above, entire or 3-lobed, with a callose tubercle on each side; column subterete, often decurrent on 

the ovary, without a foot; stigma broad; rostellum erect, short and obtuse or elongate, more or less bifid; anther erect, ovate, the 

locules separate; pollinia granular, sometimes with caudicles; capsules erect, oblong——About 100 species, widely distributed 
in warmer and tropical regions. 
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1. Spiranthes sinensis (Pers.) Ames. Aristotelea spiralis 
Lour.; S. spiralis Makino, non C. Koch; Neottia sinensis Pers.; 

S. australis sensu auct. Asiat., non Lindl.; N. amoena Bieb.; 

S. amoena (Bieb.) Spreng——Ney1ana, Mojizurt. Roots 
slightly thickened; stems 10-40 cm. long, erect, slender, few- 
leaved, densely white-pubescent in upper part; radical leaves 
linear to narrowly oblanceolate, 5-20 cm. long, 3-10 mm. wide, 
acute to acuminate, narrowed to the base, the stem-leaves few, 

smaller, appressed, lanceolate, acuminate, sheathed at base; 

spikes 5-15 cm. long, densely white-pubescent, densely many- 
flowered, the bracts narrowly ovate or oblong, 4-8 mm. long, 

28. GOODYERA R. Br. 
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long-acuminate, appressed to the ovary; flowers pale rose, 
rarely white, 4-5 mm. across, slightly open; sepals lanceo- 
late, 4-5 mm. long, gradually narrowed, obtuse; petals erect, 
slightly shorter than the sepals, linear-lanceolate; lip obovate, 
white, slightly longer than the sepals, minutely dentate on the 
margins, slightly recurved at tip, with a small callosity on 
each side; ovary sessile; capsules erect, ellipsoidal, 6-7 mm. 
long——Apr.—Aug. Grassy places in lowlands and hills; Hok- 
kaido, Honshu, Shikoku, Kyushu; very common.—Sakha- 
lin, Kuriles, Siberia, China, Manchuria, Korea, Ryukyus, For- 
mosa, India, Malaysia, and Australia. 

SHusu-RAN ZoKU 

Terrestrial, rarely subepiphytic perennials, mostly with fleshy roots; leaves mostly basal, alternate, ovate to lanceolate, petiolate; 
inflorescence spicate, the flowers relatively small, bracteate; sepals nearly equal, the dorsal erect, forming a hood with petals, 
the lateral ones spreading to suberect; lip sessile, ascending, concave, entire, acute, recurved, hairy at base; column short, nearly 

terete, not appendaged; stigma simple, broad; rostellum erect; anther-locules separate; pollinia oblong; capsules erect, erostrate. 
— About 100 species, in Europe, N. America, especially abundant in the warmer part of Asia. 

1A. Flowers many, 15-100 in dense spikes; sepals 3-4 mm. long. 
2A. Stems stout, 40-80 cm. long, erect from a very short creeping base; spikes 7-25 cm. long; leaves acuminate, 8-15 cm. long. 

1. G. procera 

2B. Stems 10-20 cm. long, declined to ascending from a long creeping base; spikes 4-7 cm. long; leaves acute, often abruptly so, 
2-6 cm. long. 

3A. Stems ascending; leaves ovate, 3-6 cm. long, 2—3.5 cm. wide; sepals obtuse, ovate, the lateral sepals narrowly ovate-oblong. 

2. G. hachijoensis 
3B. Stems declined; leaves broadly lanceolate to ovate or narrowly so; sepals subobtuse, narrowly ovate. ............ 3. G. pendula 

1B. Flowers 1-12, usually in loose spikes; sepals 4-30 mm. long. 
4A. 

5A. 
GAemeSepalsr4—ou mir sO es geyavs rss) ocesete ial «ie eralctedays:srstclays avetstelere 
6B. Sepals 7-10 mm. long. 

7A. Flowers 2-3; sepals about 10 mm. long, acuminate. . 
7B. Flowers 4-12; sepals 7-10 mm. long, obtuse. 

Inflorescence 3- to 12-flowered, rarely fewer; flowers obliquely ovate in lateral view; sepals narrowly ovate, 4-10 mm. long. 
Inflorescence pedunculate, upper part of stem and ovary densely pubescent; sepals sparingly puberulent. 

SddAnOSeHEdonT sone Dobe oonnGoob arn Sonoda EOSUbOwe 4. G. repens 

dabcto qbO Odeo oBAd crotch poacanocedtonre ne dood 5. G. ogatae 

8A. Inflorescence with minute straight or crisped hairs; bracts ascending, not appressed to the ovary; sepals 7-§ mm. long; 
leaves with the midrib white-striate. ........... ai efereconovatoiafeteke os sis Movers o\Ns Aiclene rwroleeas bovek eteichaiert sitters 6. G. velutina 

8B. Inflorescence with rather long, crisped hairs; bracts erect, appressed to the ovary; sepals 8-10 mm. long; leaves white- 
reticulate on upper surface, rarely green. ........ Basa alcveren sitet tensa ctelatey stchctege aes weer eroreee eserereya 7. G. schlechtendaliana 

5B. Inflorescence sessile, glabrescent or sparingly papillose-pilose. ...........e cece cece cece eeeeeeees 8. G. maximowicziana 

4B. Inflorescence 1- to 3-fAlowered; flowers long-tubular; sepals linear, 2.5-3 cm. long. ...........000-cceeeeceees 9. G. macrantha 

1. Goodyera procera (Ker-Gawl.) Hook. Neottia pro- 
cera Ker-Gawl.; G. lanctfolia Fr. & Say——K ne1n-so. Stems 

erect from a short-creeping base, stout, fleshy, 40-80 cm. long, 
rather densely leafy on the lower half; leaves broadly lanceo- 
late to oblong, 8-15 cm. long, 2-6 cm. wide, acuminate, acute 
to nearly rounded at base, 5- to 7-nerved, the upper leaves few, 
reduced, the petioles 3-7 cm. long, broadened into a short 

sheath at base; spikes densely many-flowered, 7-25 cm. long, 
slightly pubescent; sepals 3-4 mm. long, ovate, obtuse; lip 
broadly ovate, rounded at apex, about 2 mm. long, pilose, the 

inner side with 2 callose protuberances; column nearly as long 
as the lip; ovary glabrous——Kyushu (Yakushima).——Ryu- 
kyus, Formosa, China, India, and Malaysia. 

2. Goodyera hachijoensis Yatabe. Peramium hachijo- 
ense (Yatabe) Makino——Hacurjé-sHusu-ran. Stems about 
15 cm. long, ascending from a long-creeping base; leaves ovate, 
3-6 cm. long, 2-3.5 cm. wide, acute, rounded at base, with a 
white line along the midnerve, the petioles 1-1.5 cm. long 
inclusive of the short sheaths; spike short, densely many-flow- 
ered, slightly one-sided, short-pubescent, the scape with a few 
scales, about 5 cm. long; bracts linear-lanceolate, acuminate, 
6-12 mm. long, ciliate, longer than the ovary, embracing the 

lower part; flowers small, white changing to yellow; sepals 
ovate, about 4 mm. long, obtuse, the dorsal sepal ovate, the 
lateral sepals narrowly oblong-ovate, slightly greenish; petals 
forming a hood with the dorsal sepal, white, oblanceolate; lip 
broadly ovate, rather obtuse, as long as the sepals, saccate- 
dilated at base, pale yellow, pubescent within; column short, 
about 2/3 as long as the sepals; rostellum short, bifid; pollinia 
bilobed in each locule; ovary about 6 mm. long, glabrous. 
Sept—Oct. Woods in mountains; Honshu (Hachijé); rare. 

Var. yakushimensis (Nakai) Ohwi. G. yakushimensis 
Nakai ——YaxkusHima-sHusu-Ran. Leaves ovate to oblong- 
ovate, with white spots along the midnerve, the bracts pubes- 
cent below.—Woods in mountains; Kyushu (Yakushima and 
Tanegashima); rather rare. 

Var. leuconeura (F. Maekawa) Ohwi. G. leuconeura F. 
Maekawa——SuiralTo-sHusu-RAN. Leaves with white nerves, 

the margins undulate; spur and limb of the lip slender 
Woods in mountains; Kyushu (Yakushima and Tanegashima). 

Var. matsumurana (Schltr.) Ohwi. G. matsumurana 
Schltr.; Peramium matsumuranum (Schltr.) Makino——Ka- 
GOME-RAN. _— Slightly larger than the preceding varieties; 
leaves broader, sometimes subcordate, 4-6 cm. long, 2-3 cm. 
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wide, white-reticulate on upper side along the nerves and vein- 
lets, the bracts lanceolate——Kyushu (Yakushima and Tane- 
gashima) ; rare——Ryukyus and Formosa. 

8. Goodyera pendula Maxim. Tsuri-sHusu-RaN. Stems 
short-creeping, declined above, 10-15 cm. long; leaves few, 
alternate, broadly lanceolate to ovate or narrowly so, 2-3.5 cm. 
long, 5-10 mm. wide, acuminate, acute to cuneate at base, 3- 
to 5-nerved, the petioles rather broad, shortly sheathing at base, 
the upper 3 or 4 leaves linear-lanceolate; inflorescence with 
arcuate peduncles, densely many-flowered, one-sided, 4-6 cm. 
long, scattered crisped-pubescent, the bracts lanceolate, mem- 
branous, 4-7 mm. long, I-nerved, spreading; flowers white, 
not fully open; sepals about 4 mm. long, narrowly ovate, sub- 
obtuse, slightly crisped-pubescent without, l-nerved; petals 
narrowly oblanceolate, closely appressed to the dorsal sepal; 
lip slightly shorter than the sepals, saccate at base, smooth 
within, the limb narrowly ovate——Aug. Tree-trunks and 
rocks in mountain forests; Hokkaido, Honshu, Shikoku, Kyu- 
shu; rare. 

Var. brachyphylla F. Maekawa. Htrowa-TsuRI-SHUSU-RAN. 
A northern variant, mostly with shorter and broader leaves. 
—— Occurs with the typical phase. 

4. Goodyera repens (L.) R. Br. Satyrium repens L. 
HIME-MIYAMA-UZURA. Stems erect, 10-20 cm. long, 

from creeping base; leaves chiefly basal, ovate, 1-2.5 cm. long, 
7-18 mm. wide, acute to subobtuse, rounded to acute at base, 

the petioles about 1 cm. long, short-sheathing; inflorescence 
3-7 cm. long, 5- to 15-flowered, slightly one-sided, long crisped- 
pubescent, with 1 or 2 remote scales; flowers white, the bracts 

lanceolate, appressed to the ovary, shorter than the flowers; 
sepals deltoid-ovate, 4-5 mm. long, somewhat elongate at tip, 
obtuse; petals oblanceolate, closely appressed to the dorsal 
sepal; lip as long as the sepals, inflated below, the limb short, 
deltoid-ovate, recurved, glabrous within; column about 2/5 

as long as the sepals. Aug. Coniferous woods in moun- 
tains; Hokkaido, Honshu, (centr. and n. distr.); rare-——Eu- 
rope, Siberia, Sakhalin, s. Kuriles, Korea, Himalayas, and N. 
America. 

5. Goodyera ogatae Yamamoto. SHIMA-sHUSU-RAN. 
Stems 10-15 cm. long, creeping at base; leaves few, on the 
lower portion of the stems, ovate, acute, rounded at base, the 

petioles short, short-sheathing at the base; peduncles with few 
scalelike leaves, pubescent; flowers 2-3, pale reddish brown, 

the bracts linear-lanceolate, about 12 mm. long, long-acumi- 
nate, 3-nerved, ciliate; sepals broadly lanceolate, about 10 mm. 
long, acuminate, the lateral sepals spreading; petals as long as 
the sepals; lip nearly as long as the sepals, inflated, elliptic, the 
limb rather short, deltoid, reflexed; column about 10 mm. 
long——Woods; Kyushu (Yakushima); very rare——For- 
mosa. 

6. Goodyera velutina Maxim. Peramium velutinum 
(Maxim.) Makino——Suusvu-ran, Biropo-ran. Stems 10-15 
cm. long from an elongate creeping base; leaves several, ob- 
long—ovate or ovate, 2-4 cm. long, 1-2 cm. wide, acute, deep 

green and purplish, white-striate on the midnerve, rounded at 
base, the petioles sheathing below; peduncles short, whitish 

pilose, the scalelike leaves 2-3, linear; inflorescence 4- to 10- 
flowered, secund, minutely hairy, the bracts ascending, linear- 

29. HETAERIA BI. 

ORCHIDACEAE 

lanceolate, 6-12 mm. long, long-acuminate; sepals 7-8 mm. 
long, narrowly ovate, subobtuse, whitish, l-nerved; petals 
closely appressed to the dorsal sepal, broadly oblanceolate; lip 
as long as the sepals, saccate at base, pubescent within, the 

limb ovate, obtuse; capsule 7-10 mm. long in fruit——Aug— 
Sept. Woods; Honshu (centr. distr. and westw.), Shikoku, 
Kyushu; rather rare——Korea. 

7. Goodyera schlechtendaliana Reichenb. f. G. japon- 
ica Bl.—MtyaMa-UZURA. Stems 12-25 cm. long from a 
creeping base; leaves ovate to narrowly so, 2-4 cm. long, 1-2.5 
cm. wide, acute, flat, entire, rounded or subcordate at base, 
white-reticulate on upper side, rarely green, the petioles 1-2 
cm. long, with a membranous short sheath at base; scapes 
elongate, densely soft crisped-pubescent, the scalelike leaves 
2-3, erect, linear, often short-sheathing; inflorescence 5-10 cm. 

long, 7- to 12-flowered, rather long crisped-hairy; flowers rose 
to white, halfopen; bracts erect, appressed to the ovary; sepals 
8-10 mm. long, narrowly ovate to broadly lanceolate, obtuse, 
1-nerved; petals broadly oblanceolate, appressed to the median 
sepals; lip nearly as long as the sepals, saccate at base, semi- 
rounded, pilose within, the limb ovate, subobtuse; column 

about 3/5 as long as the sepals; capsules 8-12 mm. long—— 
Aug.Sept. Woods; Honshu, Shikoku, Kyushu; rare-—— 
Korea and China——Forma similis (Bl.) Makino. G. 
similis Bl.—Ao-mtyaMa-uzuRA. __ Leaves green throughout; 
occurs with the typical phase. 

8. Goodyera maximowicziana Makino. G. bifida sensu 
Maxim., non Bl.; G. foliosa var. laevis Finet; Peramium 

maximowiczianum (Makino) Makino——AxerBono-sHUsU- 
RAN. Stems 7-10 cm. long, from a long-creeping base; leaves 
green, oblong-ovate to ovate, 2-3.5 cm. long, 1.2-2 cm. wide, 
acute, acute to rounded at base, often oblique, the petioles 

about 1 cm. long, short-sheathing at base; inflorescence sessile, 
rather densely 3- to 7-flowered, secund, glabrescent or sparingly 
papillose-pilose, the bracts lanceolate, 1-1.5 cm. long, nearly 
erect, ciliate; flowers half-open, white; sepals narrowly ovate, 

obtuse, 8-10 mm. long; petals broadly oblanceolate, closely ap- 
pressed to the median sepal; lip nearly as long as the sepals, 
saccate-inflated at base, pilose within, the limb ovate, obtuse; 
column about 3/5 as long as the sepals ——Woods; Hokkaido, 
Honshu, Shikoku, Kyushu; rather rare——Korea and Ryu- 

kyus (Amami Oshima). 
9. Goodyera macrantha Maxim. Peramium macran- 

thum (Maxim.) Makino——Benrsuusu-ran. Stems 4-8 
cm. long from a long-creeping base; leaves ovate to narrowly 
so, 2-4 cm. long, 1-2.2 cm. wide, acute to obtuse, usually 
rounded at the base, white-reticulate on upper side, the petioles 
1-2 cm. long, short-sheathing at base; inflorescence 1- to 3- 
flowered, loosely long crisped-pubescent, the bracts broadly 
linear, suberect, 1.5-2 cm. long, long-acuminate, slightly 
pubescent; flowers long-tubular; sepals broadly linear, 2.5-3 
cm. long, obtuse, loosely pubescent without; petals linear, nar- 
rowed toward the base; lip 17-20 mm. long, saccate at base, 
sparsely pubescent within, the limb elongate, lanceolate, sub- 
acute, with a recurved tip; column about 1/3 as long as the 

sepals; capsules 15-18 mm. long——July—Aug. Woods; Hon- 
shu (centr. distr. and westw.), Shikoku, Kyushu; rare-—— 
Korea (Wangtao). 

Hime-No-yacarA ZoKU 

Terrestrial, sometimes saprophytic herbs from creeping, rarely somewhat thickened rhizomes; stems erect; leaves ovate to 
lanceolate, sometimes reduced to scales; flowers small, in spikes; sepals free or connate at base, the lateral sepals broadest; petals 
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narrow, often closely appressed to and forming a hood with the dorsal sepal; lip erect, from the base of the column, saccate at 
base, with callose protuberances within, the margin often adnate to the lower margin of the column, the limb entire or bifid; 
column short, with 2 appendages in front; stigma broad, bilobed, depressed, with protuberances on the lower margins; anther- 
locules separate; pollinia sectile, with caudicles; capsules erect——About 65 species, in Malaysia, Polynesia, India, and se. Asia. 

1A. Stems with green leaves. 
ZA. Lateral sepals about 3 mm. Jong, ovate, semi-open at anthesis. ....-..-..--- 0c ce ec ccecicecnssesnsessns 1. H. yakusimensis 
28, Lateral sepals about 5 mm. long, lanceolate, fully open’at anthesis, <2... ccc eee e reece crews ccc etree creneees 2. H. xenantha 

1B. Aphyllous saprophyte, without chlorophyll, wholly glabrous. .............. 2. cece cect ee cee ect eteeceees 3. H. sikokiana 

1. Hetaeria yakusimensis (Masam.) Masam. Zeuxine 
yakusimensis Masam.—Y AKUSHIMA-AKA-SHUSU-RAN. _Terres- 
trial, red-brown when dry; stems erect from a short-creeping 
base, 10-15 cm. long, 2- to 5-leaved near the base, glabrous to- 

ward the base, short-pilose on the upper part; leaves obovate or 
ovate, about 3 cm. long, 1.5 cm. wide, acute, glabrous, rounded 
at base, the petioles about 2 cm. long, sheathing at base; in- 
florescence about 10 cm. long, loosely 6- to 10-flowered; bracts 

I-nerved, membranous, ciliate, as long as the ovary; median 
sepal broadly ovate, acute, about 3 mm. long, the lateral sepals 
oblique-oblong; petals subovate, obtuse; lip cucullate-ovate, as 
long as the sepals, with 2 callose protuberances within; column 
with 2 winglike ridges within——Sept. Woods in moun- 
tains; Kyushu (s. distr., incl. Yakushima); rare. 

2. WHetaeria xenantha Ohwi & T. Koyama. Osumi- 
KINU-RAN. Stem arising from a long creeping base, terete, 
glabrous, including the inflorescence 8-15 cm. tall; leaves 3 to 
7 on a stem, broadly ovate or elliptic, to 4 cm. long, abruptly 
acute, upper surface deep green, velvetlike, the petiole to 1 
cm. long, the lower half sheathing; scape wiry, wholly pubes- 
cent, with 2 or 3 scales below the middle, terminated by a 4-5 
cm. long spikelike raceme of 3 to 6 remote flowers, the bracts 
scalelike, lanceolate, as long as or slightly shorter than the 
ovary, ciliate on the upper margin; sepals glabrous, the median 

30. CHEIROSTYLIS Bl. 

one ovate, 5 mm. long, acute, reddish or brownish green out- 
side, the lateral lanceolate, 5 mm. long, gradually attenuate, 
olive-green outside; petals forming a hood with the central 
sepal, 4.5 mm. long, thin, elliptic-ovate, white; labellum coni- 
cal-ovoid, ascending, 4.5 mm. long, 2 mm. wide, white, gla- 

brous, with a pair of hooked processes inside the saclike base, 
the limb 3-lobed, the lateral lobes papillose, involute; column 
including rostellum 2.8 mm. long, with an enlargement on 
each side———Aug.-Sept. Wet evergreen woods; Kyushu (Oh- 
sumi). 

3. Hetaeria sikokiana (Makino & F. Maekawa) Tuyama. 
Chamaegastrodia sikokiana Makino & F. Maekawa——Hime- 
No-yAcaRA. Plants pale brown, saprophytic, without green 
leaves; rhizomes rather thick, creeping, branching, with small 

loose scales; stems erect, rather fleshy, 5-15 cm. long, glabrous, 

with loose scales; leaves scalelike, 4-10 mm. long, thinly mem- 

branous, subobtuse, l-nerved, sheathing at base; inflorescence 
2-3.5 cm. long, 5- to 10-Aowered; bracts ovate-oblong or ovate, 
5-8 mm. long, erect; sepals obtuse, l-nerved, 3-4 mm. long; 
petals narrowly oblong, the lip about 6 mm. long, saccate- 
inflated at base, with 2 globose callosities within, the limb T- 
shaped; column with 2 horn-shaped appendages on the inner 
surface——June-July. Honshu (Rikuzen Prov. and southw.), 
Shikoku, Kyushu; rare. 

Karro-ran Zoku 

Small, terrestrial herbs from creeping rhizomes; stems leafy at base, with scalelike leaves in the upper part; inflorescence 
racemose, loosely flowered, bracteate; flowers rather small, usually short-pedicelled; sepals at the base more or less united into a 
tube becoming 3-lobed above the middle; petals 2, free, closely appressed to the inner side of the dorsal sepal; lip saccate-inflated, 
with two protuberances on the inside, the limb bifid, entire or toothed; column short, with an appendage near the rostellum 
on each side; pollinia caudiculate, bilobed in each locule; stigma lateral, bilobed——About 20 species, in tropical and sub- 
tropical regions of Asia and Africa. 

1. Cheirostylis okabeana Tuyama. TanrGAsHIMA-KAI- 
RO-RAN. Stems 10-20 cm. long, slightly fleshy, from creeping 
rhizomes, 4- to 6-leaved toward the base; leaves oblong-ovate 
to broadly ovate, 7-20 mm. long, 5-12 mm. wide, acute, 
mucronate, glabrous, red-brown when dry, slightly fleshy, the 
petioles 5-10 mm. long, broadened and short-sheathing at base; 
peduncles with white recurved hairs, the scales 2 or 3, remote, 

the bracts 5-7 mm. long, lanceolate; ovary white-pubescent, 
subsessile; flowers small; sepals slightly united below into a 
tube, the lobes or segments to 3.7 mm. long, the dorsal lobe 
slightly shorter; lip nearly included, with 2 callosities on inner 
side of inflated lower part, the limb T-shaped, the lobes ovate, 
entire, obtuse——Woods in mountains; Kyushu (Tanega- 
shima); very rare. 

appressed, sheathing at base; racemes short, 2- to 5-flowered, 

31. VEXILLABIUM F. Mackawa Hakuun-ran ZOKU 

Small terrestrial herbs; stems long-creeping; leaves small, ovate, the petioles sheathing at base; inflorescence scapose, erect, 
spicate, few-flowered; flowers small, white, the bracts membranous; calyx campanulate, slightly pubescent outside; petals as long 
as and appressed to the dorsal sepal; lip slightly exserted, saccate-inflated at base, with 2 protuberances within, the claw 
slender, short and entire, the limb triangular to quadrangular or oblong; spur bilobulate; column erect, nearly terete, the ros- 
tellum unequally bifid, minutely papillose; pollinia sectile About 4 species, in Japan and Korea. 

1A. Sepals distinctly connate toward base. 
2A. Limb of lip quadrangular-oblong, truncate or retuse; leaves less than 7 mm. long. 

SAS) acaves:S—/ mm longsispikes l=: to4-owered sy <5, sjo)2. asin; cveierelelo vs idscie orenelereivinlereaies  brnseleinls esjereiwiniewig loins warte 1. V. nakaianum 
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SByy Leavessl—l-oicmwlong-ispikesjaboute/-floweredaeerenrre enero er enero ee eee ee 2. V. fissum 
2B. Limb of lip triangular, retuse; leaves 7-15 mm. long; spikes 1- to 3-flowered. ................-.000eeeeeee 3. V. yakushimense 

UBMmSepalsionly/veryabrieflyconnatejatibaseseiser tera sielvelerelaiele l=) -felcleusi seater tetera tekeieeicioietcicreiny aie ee eee nee eee 4. V. inamii 

1. Vexillabium nakaianum F, Maekawa. Haxkuun-ran. 
Stems 5-12 cm. long, long-creeping at base, with 2-4 leaves in 
lower part, pubescent above; leaves ovate, 3-7 mm. long, 2.5-7 
mm. wide, acute, the petioles 3-6 mm. long, sheathing at base; 

scalelike leaves 2; spikes 1- to 4-flowered; flowers white; sepals 
forming a campanulate tube below the middle, pubescent out- 
side, the dorsal lobe 3.2-3.5 mm. long, acute, the lateral lobes 
4.8 mm. long; petals obovate-oblong, the lip about 4.5 mm. 
long, retrorsely saccate at base, forming a short, retuse spur, 
the claw entire, narrow, the limb about 2 mm. long, 4.5 mm. 
wide, retuse——Aug. Woods; Kyushu (Mount Kurodake in 
Bungo) ; very rare. 

2. Vexillabium fissum F. Maekawa. O-wAKUUN-RAN. 
Stems about 13 cm. long, ascending, from a short-creeping 
base, glabrous at base, pubescent above; leaves about 6, 

rounded to ovate-elliptic, 1-1.5 cm. long, 8-11 mm. wide, 
rounded at both ends or obtuse at apex, 3-nerved, the petioles 
7-8 mm. long, dilated at base and sheathing for half the 
length; spikes scattered-pubescent, about 7-flowered; bracts 
linear-lanceolate, as long as the ovary, acute, about 6 mm. 

long; flowers several; sepals pubescent outside, connate below 
the middle, the dorsal lobe about 4 mm. long, narrowly ovate, 
the lateral lobes oblong, 4.5 mm. long; petals appressed to the 
dorsal sepal; lip about 6 mm. long, with an obtuse, saccate, 
retrorse base, the claw entire, the limb about 2 mm. long, 5 

mm. wide——July. Honshu (Miyake Isl. in Izu); very rare. 
3. Vexillabium yakushimense (Yamamoto) F. Mae- 

kawa. <Anoectochilus yakushimensis Yamamoto——Yaku- 
SHIMA-HIME-ARIDOSHLRAN. Stems 4-10 cm. long, long-creep- 

32. ODONTOCHILUS Bl. 

ing at base, 3- to 5-leaved in the lower part, glabrous, with 
scattered white multicellular hairs above; leaves broadly ovate, 
7-15 mm. long, rounded at base, 3- to 5-nerved, the petioles 
short, sheathing at base; upper reduced leaves 1-3, lanceolate, 
5-8 mm. long, appressed to the stem; spikes 1- to 3-flowered; 
flowers white, the bracts scarious, pubescent, 3-6 mm. long, 
triangular-lanceolate, acute; calyx 3.5-4 mm. long on dorsal 
side, 55.5 mm. on lateral side, tubular-campanulate, loosely 
pubescent outside, the lobes acute; petals appressed to the 
dorsal sepal; lip 7-8 mm. long, the spur saccate, the claw slen- 
der, sometimes 1- to 2-toothed on the upper margins, the limb 
triangular, retuse, about 4 mm. long, 6 mm. wide——Aug. 
Woods; Kyushu (Yakushima); very rare. 

4, Vexillabium inamii Ohwi. Isz-ran. Small peren- 
nial creeping herb; stems 5-6 cm. long, 3- to 4-leaved toward 

top; leaves orbicular-ovate, 6-10 mm. long, 5-8 mm. wide, 
short-petiolate; scape 2-3 cm. long, with white multicellular 
hairs, 1-bracteate below the middle; flowers 1-3, rose-colored, 
in loose l-sided racemes, the bracts broadly lanceolate, 5-6 

mm. long, appressed to the ovary, loosely ciliate; sepals only 
very briefly connate at base, the median deltoid-ovate, about 

3.5 mm. long, erect, obtuse, l-nerved, loosely pubescent out- 
side at base, the lateral oblong, erect, about 5 mm. long; petals 

as long as the median sepal, the lip exserted from the perianth, 
the claw lanceolate, about twice as long as the limb, with 2 
minute tubercles on the sac, the limb spreading, obcordate- 
trapezoid, about 3.5 mm. long, 5 mm. wide, bifid at apex. 
—Aug. Evergreen forest; Honshu; rare. 

INABA-RAN ZOKU 

Terrestrial rhizomatous erect herbs, leafy toward the base; leaves ovate to lanceolate, petiolate; inflorescence spicate, the 

flowers relatively small, sessile; dorsal sepal erect, forming a hood with the petals, the lateral sepals forming a chin with the 
foot of the column; lip with protuberances inside the saccate base, the claw spreading, fimbriate or dentate, the limb abruptly 
dilated upward and deeply bifid, conduplicate in bud; column very short, without frontal appendages; stigma often bifid; anther- 
locules distinct; pollinia sectile, with caudicles; capsules erect About 10 species, in India, Malaysia, and Formosa. 

1A. Lateral sepals about 11 mm. long; lip about 23 mm. long; claw fimbriate. ...............0c0ceeeeeeeeeeceecseees 1. O. inabae 
1B. Lateral sepals 3-3.3 mm. long; lip about 5.5 mm. long; claw entire. ...........00--.ceeeecceeecceeeeveeecs 2. O. hatusimanus 

1. Odontochilus inabae Hayata. Anoectochilus inabae 
Hayata——INABA-RAN. Stems rather stout, 10-20 cm. long, 
glabrous and leafy below; leaves alternate, ovate-oblong to ob- 
long, about 4.5 cm. long, 2 cm. wide, acute, rounded to obtuse 

at base, the petioles about 2 cm. long, sheathing at base; pe- 
duncles with few scales, pubescent; inflorescence loosely few- 
flowered; flowers rose; dorsal sepal ovate to broadly so, about 
5.5 mm. long, slightly caudate and obtuse, the lateral sepals 
oblong, spreading, about 11 mm. long; petals lanceolate, ap- 
pressed to the dorsal sepal; lip about 23 mm. long, saccate at 
base, the claw slender, fimbriate, the limb V-shaped, bifid, 

the lobes ascending, cuneate; column about 0.8 mm. long; 
ovary pubescent—Reported to occur in Kyushu (Yaku- 
shima).—Formosa. 

2. Odontochilus hatusimanus Ohwi & T. Koyama. 
HarsusHiMa-RaAN. Stem slenderly terete, arising from a 

long-creeping base, 10-15 cm. tall, including the inflorescence; 
leaves 4-6 on a stem, the blades ovate to ovate-elliptic, to 4 

cm. long, 2 cm. wide, 3-nerved, fresh green, abruptly short- 
acute, rounded at base, the petiole patent, nearly 15 mm. long, 
sheathing below; scape erect, slenderly terete, pubescent, with 
few scales below the middle, terminated by a spikelike raceme 
of 2 to 7 fowers; flowers white and pink-tinged, about 4 mm. 
long; bracts lanceolate, light reddish, 2/3 as long as the ovary; 
sepals pubescent outside, the central one ovate-acute, the lat- 

eral ovate, 3.2 mm. long; petals appressed on the central 
sepal, thin, elliptic, 3 mm. long; labellum patent, much ex- 
serted, T-shaped, 5.5 mm. long, the hypochilus rounded-ciliate, 
with a pair of horns inside, the mesochilus slenderly cylindric, 
the epichilus 2-lobed, the lobes ovate-acute, 1.8 mm. long; 
column 1.5 mm. long, with 2-fid rostellum and 2 appendages at 
apex.—July—Aug. Kyushu (Ohsumi). 
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33. MYRMECHIS BI. ARIDOSHI-RAN ZoKU 

Small, low, terrestrial herbs from long-creeping rhizomes; leaves few, on lower part of stem, ovate, short-petiolate; flowers 
relatively small, spicate, few, sometimes solitary; sepals connate at base, mostly erect, the lateral sepals forming a short chin 

with the foot of the column; petals broadly lanceolate; lip attached to the base of the column, with 2 protuberances within, 
ventricose at base, saccate, spurless, the claw narrow, entire, the limb short, broad, bifid; column very short; stigmas 2, dis- 

tinct, on each side of the short erect rostellum; pollinia sectile; caudicles very short; capsules erect, sessile ——Few species in e 

Asia. 

1A. Lip slightly longer than the perianth, distinctly dilated in upper part on the bifid obtriangular limb. .............. 1. M. japonica 
1B. Lip slightly shorter than the perianth, not dilated, subtruncate. .......2.+.s eee eeeeee eee ee eects seeessesseees 2. M, tsukusiana 

1. Myrmechis japonica (Reichenb. f.) Rolfe. Rham- 2. Myrmechis tsukusiana Masam. TsuKusHI-ARIDosHI- 
phidia japonica Reichenb. f.; M. gracilis sensu Fr. & Sav., non ——-RAN. Stems 4-5 cm. long, creeping at base; leaves flat, 
Bl.—ArésHrran. Stems 3-8 cm. long, long-creeping at entire, ovate-rounded to ovate, 5-10 mm. long, 5-7 mm. 

base, glabrous in lower part, the upper part with scattered, 
white, crisped multicellular hairs; leaves 5-7, green, broadly 
ovate, 5-12 mm. long, 4-8 mm. wide, obtuse, the petioles 5-10 
mm. long, briefly dilated below with a short membranous 
sheath at base; flowers 1 or 2, rarely 3, white, the bracts 

scarious, l-nerved, narrowly 3-angled, appressed to the ovary, 
acute, 4-6 mm. long; sepals lanceolate, 6-7 mm. long, gradu- 
ally narrowed to the obtuse tip, the dorsal sepal recurved, the 
lateral ones ascending; petals linear; lip slightly longer than 
the perianth segments, saccate at base, distinctly dilated in 
upper part to the bifid obtriangular limb; column very short. 
—Woods in mountains; Hokkaido, Honshu (centr. and n. 
distr.) ; rare. 

34. ZEUXINE Lindl. 

wide, obtuse to acute, short-petiolate; peduncles 15-25 mm. 
long, pubescent; bracts obovate-lanceolate, embracing the base 
of the ovary, ciliate, membranous; flowers | or 2; sepals ovate- 
lanceolate, about 4 mm. long, 2.5 mm. wide, slightly narrowed 
to the obtuse tip, slightly united at base; petals lanceolate, 4.5 

mm, long, 2 mm. wide; lip slightly shorter than the perianth 
segments, spreading, lanceolate, about 4 mm. long, 2 mm. 
wide at base, saccate, subtruncate at apex; column very short, 

erect——July—Aug. Woods; Kyushu (Yakushima); very 
rare. 

Kinvu-ran Zoku 

Terrestrial, erect, unbranched herbs from a creeping base; leaves linear to ovate, petiolate, sheathing at base; flowers small, 
sessile, in spikes, the bracts membranous; sepals nearly equal, free, the dorsal erect, forming a hood with the narrow closely 
appressed petals, the lateral sepals spreading; lip slightly adnate to the base of the column, erect, included, concave, smooth or 
with 2 callosities within, the limb entire or bifid; column not appendaged, short, the stigma with 2 protuberances; anther-locules 
contiguous; pollinia granular; capsules erect, ovate-———About 40 species, in India, Malaysia, tropical Africa, and e. Asia. 

1. Zeuxine strateumatica (L.) Schltr. Orchis strateu- 
matica L.; Z. sulcata Lindl.; Adenostylis strateumatica (L.) 
Ames——Kinvu-ran, Hosopa-ran. Stems 5-10 cm. long, 
rather densely leafy at base; leaves fleshy, linear, 1.5-4 cm. 
long, 3-4 mm. wide, acuminate, sheathing at base; spikes 2-4 
cm. long, densely flowered, the bracts scarious, triangular- 
ovate, 7-12 mm. long, long-acuminate, I-nerved, longer than 

35. TROPIDIA Lindl. 

the flowers; flowers sessile, half-open, abruptly recurved above 
the ovary; sepals ovate-oblong, 5-6 mm. long, obtuse, 1-nerved; 
petals and lip as long as the sepals; capsules ellipsoidal, about 
6 mm. long——Apr. Kyushu (s. distr. incl. Yakushima and 
Tanegashima).—India, Malaysia, China, Formosa, and Ryu- 
kyus. 

NETTAI-RAN ZOKU 

Terrestrial, slender, sometimes branched herbs; leaves thin, plicate, many-nerved; flowers relatively small, in terminal spikes; 
bracts herbaceous; sepals not fully open, the dorsal narrowest, the lateral forming a short chin below the lip at base; petals as 
long as the lateral sepals; lip sessile, erect, grooved, saccate or spurred at base, the limb entire, as long as the sepals, usually 
acuminate; column short; rostellum elongate, acuminate, erect, with a membranous margin embracing the anther on each 
side; anther-locules contiguous; pollinia granular; capsules ovoid, acutely angled——More than 20 species, in tropical Asia and 
the Pacific Islands. 

1. Tropidia nipponica Masam. YakKusHIMA-NETTALRAN. 
Stems 10-30 cm. long, slender, erect, stiff, glabrous, the lower 
portion with 3-7 membranous sheaths; leaves 1-4, on the up- 
per part of the stem, thin, firm, ovate-oblong to lanceolate, 
5-10 cm. long, 2-3.5 cm. wide, caudate-acuminate, narrowed 

to the petiole, many-nerved, plicate; uppermost leaf at the 
base of the peduncle broadly linear, about 4 cm. long, 3-5 mm. 
wide; spikes about 10-flowered, the peduncle about 6 cm. long, 

the bracts lanceolate, 1-3 mm. long, acuminate; flowers yellow; 
dorsal sepal narrowly obovate, 6-8 mm. long, 3-3.5 mm. wide, 
the lateral sepals completely united into an obovate, navicular 
blade; petals lanceolate, about 6.5 mm. long, 3 mm. wide; lip 

ovate-lanceolate, about 5 mm. long, 3.5 mm. wide, saccate at 
base, abruptly recurved at apex; column about 3 mm. long. 
—July-Aug. Honshu (Hachijé Isl. in Izu), Shikoku (Tosa 
Prov.), Kyushu (Yakushima and Koshiki); very rare. 
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36. CALYPSO Salisb. Horerran Zoku 

Terrestrial herb with a single elliptic, plicate, petiolate, radical leaf; flowers rather large, showy, solitary, terminal, nodding; 
sepals and petals narrow, equal, free; lip longer than the perianth lobes, spreading, broadly ovate, strongly inflated and saccate 
above, the lateral lobes flat, the upper margins united to the dorsal lobe which is entire or shallowly bifid; column shorter 
than the sepals, winged, broad and without a foot; pollinia 2 in each locule, sessile, waxy, ovoid; capsules oblong-fusiform, 

6-ribbed. 

1. Calypso bulbosa (L.) Reichenb. f. var. speciosa 
(Schltr.) Makino. C. speciosa Schltr.; C. bulbosa var. japonica 
Makino, excl. syn; Cytherea bulbosa var. speciosa (Schltr.) 
Makino—Horerran. Glabrous perennial from a short, 
fusiform or narrowly ovoid pseudobulb; leaves ovate-elliptic, 
obtuse to acute, 2.5-5 cm. long, 1.5-3 cm. wide, slightly plicate, 
deep green above, purple beneath, the petiole 1.5—4 cm. long; 
scape 6-15 cm. long, erect, slender, with 2 membranous, sheath- 
ing scales near the base; flowers solitary, terminal, the bract 
broadly linear, 1.2-2.5 cm. long, acuminate; sepals and petals 
spreading, brownish rose, linear-lanceolate, 2-3 cm. long, 3-4 

37. OBERONIA Lindl. 

A single species, in the cooler regions of Eurasia and N. America. 

mm. wide, acuminate; lip pendulous, broadly ovate, 2.5-3 cm. 
long, white with pale brown spots inside, the pouch antrorse, 
bifid, softly long-pubescent within, the limb contracted, 
rounded at apex, with undulate margins; column flattened, 

ovate-elliptic, 1.3-1.5 cm. long, about 1 cm. wide; capsules 
clavate, cylindric, about 2.5 cm. long, long-pedicelled, ascend- 
ing.—May-June. Coniferous woods in mountains; Honshu 
(north and centr. distr.) ; very rare. The Japanese phase nearly 
corresponds with the N. American var. occidentalis Holz, 
which has the limb of the lip shorter than the apical append- 
ages of the pouch. 

“YORAKU-RAN ZoKU 

Evergreen epiphytes; stems elongate; leaves coriaceous to herbaceous, distichous, equitant, more or less fleshy, laterally flat- 
tened or rarely terete, sheathed at base; fowers minute, numerous, in spikes, or racemes, the bracts very small; sepals free, 

nearly equal; petals shorter and narrower than the sepals; lip sessile, spurless, inflated on the back, fimbriate or 2- to 3-lobed, 
broadened at base and embracing the column in natural position; column very short, terete, narrowed at base, without a foot; 

pollinia 4, in 2 locules, waxy; capsules small—About 150 species, in tropical Asia, Malaysia, Pacific Islands, and Australia. 

1. Oberonia japonica (Maxim.) Makino. Malaxis ja- 
ponica Maxim.; O. makinoi Masam.m—Yoraku-RAN. Small, 
pendulous, caespitose epiphyte; stems 1-4 cm. long, densely 
leafy; leaves 4-10, laterally flattened, linear-oblong, 1-4 cm. 
long inclusive of the short sheath, 2-6 mm. wide, short-acute 
to obtuse, mucronate; inflorescence terminal, densely flowered, 

2-8 cm. long, about 2.5 mm. across, the peduncle slender, 1-2 

cm. long; bracts deltoid, membranous, 0.5-2 mm. long, acumi- 

nate, spreading; flowers yellow to greenish yellow, about 1 
mm. across; sepals spreading, broadly ovate, obtuse; petals 
ovate; lip obovate, 5-lobed, the terminal lobe shorter than the 

others; capsules short-pedicelled, obovoid, about 2.5 mm. long. 
AprJune. Tree-trunks and rocks; Honshu (s. Kanto 

and westw.), Shikoku, Kyushu. 

38. TIPULARIA Nutt. Hirotsu-sokuro Zoku 

Small terrestrial herbs; leaves solitary, basal, ovate, rather long-petiolate; scapes from the pseudobulb, with few sheathing scales 
at base; flowers small, short-pedicelled, in loose racemes, the bracts minute or absent; sepals and petals equal, spreading, free, 
narrow; lip erect at the base of column, sessile, as long as the sepals, slenderly spurred, 3-lobed, the lateral lobes small, the 
terminal lobe flat, oblong, entire or retuse; column shorter than the sepals, erect, narrowly winged above; anther terminal, 

pollinia 4 in 2 cells, waxy, unappendaged; capsules clavate-fusiform or oblong-cylindric, pendulous——About 4 species, in N. 
America, e. Asia, and the Himalayas. 

1. Tipularia japonica Matsum. Hirotsu-soxuro. Pseu- 
dobulbs conical-ovoid, 1-1.5 cm. long; leaves solitary, the peti- 
oles 3-7 cm. long, the blades deltoid- to elliptic-ovate, 3.5-7 cm. 
long, 1.5-3 cm. wide, acuminate, rounded at base, green above, 

purplish beneath; scapes erect, slender, 20-30 cm. long, with 2 

or 3 sheathing scales on lower part; inflorescence loosely 5- to 
10-flowered, 4-6 cm. long, the bracts minute; flowers yellowish 

39. DIDICIEA King & Prain 

green; sepals and petals narrowly oblanceolate, about 4 mm. 
long, obtuse; lip obovate, 3-lobed, about 3 mm. long, the 
terminal lobe obtuse, entire, the lateral ones minutely toothed; 
spur slender, about 5 mm. long; capsules fusiform, short 
pedicelled, pendulous, about 1 cm. long. May-June. 
Woods in mountains; Honshu, Shikoku, Kyushu. 

Hirotsu-BoKURO-MopoKI ZOKU 

Small terrestrial herbs with pseudobulbs; leaves solitary; inflorescence racemose; flowers small, yellowish green or dark purple, 
the bracts minute; sepals and petals nearly alike, erect, narrow; lip without a foot at the base of the column, erect, fleshy, 
oblanceolate, sometimes inflated, spurless; column short, winged or nearly terete with a groove on the inner side; anthers 2- 
locular, deciduous; pollinia 4, without caudicles; rostellum short, truncate. 

Himalaya. 

1. Didiciea japonica Hara. Hurorsu-soKuRo-MopoKI. 
Pseudobulbs globose, about 1 cm. long; leaf ovate, about 4.5 
cm. long, 2.3 cm. wide, acute, cordate, brownish purple be- 

Two species, one in Japan and another in Sikkim 

neath, 5-nerved, the petiole about 3 cm. long; scape slender, 
about 15 cm. long, with 2 membranous sheaths at base; in- 

florescence about 4 cm. long, loosely about 8-flowered, the 
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bracts deltoid, delicate; sepals narrowly oblong, obtuse, about 
3 mm. long, 1 mm. wide, 3-nerved, brown-purple, ascending; 

petals slightly shorter than the sepals; lip simulating the petals, 
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with a groove on the ventral side, obliquely truncate; ovary 
about 4 mm. long, short-pedicelled——May. Kyushu (Mount 
Tara in Hizen) ; very rare. 

completely spurless; column about 1.5 mm. long, nearly terete, 

Ko-1cuty6-ran Zoku 40. EPHIPPIANTHUS Reichenb. f. 

Delicate terrestrial, glabrous herbs with slender, elongate rhizomes; leaves solitary; scapes erect with few scales on the lower 

portion; racemes loosely few-flowered; bracts minute, nerveless; flowers small, yellowish green; sepals and petals narrowly ob- 
long, somewhat spreading, obtuse; lip as long as the sepals, short-clawed, narrowly oblong, spreading, short-auriculate, the 
limb or lobe obtuse, entire; column slender, erect, shorter than the sepals, slightly incurved in upper part, angled on each side; 
stigma large; anthers terminal; pollinia 4, in 2 locules, globose; ovary clavate-cylindrical, short-pedicelled ——Two species in e. 
Asia. 

Pema Collbanisienderm not nattenediol appendapedsilipientice: sein. serine soccer icine ste cee oe cceeen ee. 1. E. schmidti 
1B. Column flattened, with an auriculate wing on each side on the upper portion; lip denticulate. .................... 2. E. sawadanus 

1. Ephippianthus schmidtii Reichenb. f. E. sachalin- 
ensis Reichenb. f£.; Liparis schmidtii (Reichenb. f.) Benth. 
—Ko-tcutyo-ran. Slender glabrous perennial with creep- 
ing rhizomes; leaves solitary, broadly ovate, flat, 1.5-3 cm. 
long, 1-2.5 cm. wide, obtuse, rounded to subcordate at base, 

the petioles 2-5 cm. long; scapes slender, 10-20 cm. long, with 
2 sheathing scalelike leaves in lower part; racemes 1-3 cm. 
long, loosely 2- to 7-flowered, the bracts membranous, about 
1 mm. long; flowers horizontally spreading or nodding, yel- 
lowish green; sepals narrowly oblong, about 5 mm. long, ob- 
tuse, 3-nerved; petals slightly shorter than the sepals; lip short- 
clawed at base, abruptly dilated above, the limb about as long 
as the sepals, flat, entire, oblong-ovate, slightly recurved, with 
a fleshy, callose protuberance on each side at base; column 
about 2/3 as long as the sepals; ovary pedicelled; capsules 
pendulous, clavate-fusiform, 8-10 mm. long—July-Aug. 

41. MICROSTYLIS Nutt. 

Mossy places in coniferous woods in mountains; Hokkaido, 
Honshu (centr. and n. distr.) ——Sakhalin, and s. Kuriles. 

2. Ephippianthus sawadanus (F. Maekawa) Ohwi. 
Hakoneaste sawadana F. Maekawa: Hakone-RAN. Leaves 
oblong, 1.5-3 cm. long, 1-2.5 cm. wide, obtuse, acute to sub- 
rounded at base, the petioles 1.5-2.5 cm. long; scapes 8-15 cm. 
long, with 1 or 2 remote membranous sheathing scales 5-12 
mm. long; racemes 1-4 cm. long; flowers 3-5, yellowish green, 
the bracts membranous, 1 mm. long, obtuse, toothed; sepals 
45-5 mm. long, obtuse, 3-nerved; petals slightly shorter than 
the sepals, denticulate; lip 4-5 mm. long, 2-2.2 mm. wide, 

slightly involute and brownish purple on inner side at tip, 
denticulate; column 2.5 mm, long, flattened, cuneate-obovate, 

with an auriculate wing on each side; ovary about 3 mm. long. 
—June. Woods in mountains; Honshu (Hakone, Fuji, Chi- 

chibu, Yamato); very rare. 

Hozakr-icHry6-rAN Zoku 

Plants small, terrestrial or epiphytic; stems thickened at base; leaves few, chiefly radical, membranous, broad, flat, sheathed at 
base; flowers small or minute, in terminal racemes, the bracts small, narrow; sepals free, spreading; petals usually narrower than 

the sepals, sometimes filiform; lip sessile, erect or spreading, inflated on the back, entire, 2- to 3-lobed or fimbriate, cordate or 
auriculate; column very short, terete, emarginate, auriculate; anthers erect, deciduous, the locules separate, persistent; pollinia 4, 
in 2 locules, waxy, ovoid; capsules small, ovoid. 

1. Microstylis monophyllos (L.) Lindl. Ophrys mono- 
phyllos L.; Malaxis monophyllos (L.) Sw.; Microstylis diphylla 
Lindl.; Acroanthes monophylla (L.) Greene; Liparis incon- 
spicua Makino——Hozakr-icHIy6-RaNn. Pseudobulb ovoid, 
covered with old leaf-sheaths; leaves 1 or rarely 2, thin, broadly 
ovate to elliptic, 4-8 cm. long, 3-5 cm. wide, subacute to ob- 

tuse, rounded to abruptly narrowed at base, the sheaths 3-8 
cm. long; peduncles 15-30 cm. long, naked; racemes 8-15 cm. 

long, rather densely flowered, the bracts deltoid-lanceolate, 1-2 

42. MALAXIS Sw. 

About 200 species, widely distributed, especially abundant in the Tropics. 

mm. long, acuminate; flowers 2.5-3 mm. across, pale green; 
sepals slightly recurved, linear, 2.5 mm. long; petals lanceolate, 
as long as the sepals, subobtuse, I-nerved; lip as long as the 
sepals, the lower half reniform, abruptly narrowed at tip, sub- 
acute, 3-nerved; column very short; capsules obovoid, pedi- 
celled, erect, 5-6 mm. long, crowned with the remnants of the 

decayed perianth—July. Coniferous woods; Hokkaido, 
Honshu (centr. and n. distr.), Shikoku; rather rare——Cooler 
regions of N. America and Eurasia. 

YAcHI-RAN Zoku 

Stems short; leaves 2 or 3, basal or nearly so, small, short-sheathing at base; flowers minute, green, racemose, short-pedicelled; 

sepals free, spreading, the petals much smaller, spreading; lip ascending, without a foot, longer than the petals, cordate and 
loosely embracing the column; column very short, terete, retuse, toothed at the apex; anthers in a depression on the column, 
nearly erect, persistent, the locules separate; pollinia 4, in 2 locules, waxy, obovoid-oblong——A single species widely dis- 
tributed in Eurasia and N. America. 

1. Malaxis paludosa (L.) Sw. Ophrys paludosa L.; 
Hammarbya paludosa (L.) O. Kuntze——Yacur-ran. Stems 
5-10 cm. long, from a creeping base; leaves 1-3, with small 
tubers in the axils, narrowly oblong to broadly lanceolate, 1-2.5 

cm. long, 4-10 mm. wide, obtuse, gradually narrowed to a 
short-sheathing base; peduncles slender, naked; racemes 3-5 

cm. long, rather densely fowered, the bracts broadly lanceolate, 
appressed to the ovary, 1.5-2.5 mm. long; flowers pale green, 
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2.5-3 mm, across; sepals narrowly ovate, l-nerved, subobtuse, 
about 2 mm. long, the dorsal sepal recurved, the lateral ones 

spreading; petals ovate, about 1 mm. long, I-nerved; lip on 
upper side of flower, erect, deltoid-ovate, 1.5 mm. long, with 

43. ELEORCHIS F. Maekawa 

Pseudobulbs small, globose; scapes erect, slender; leaves solitary, linear-lanceolate, sheathing toward the base and enveloping 
the scape; flowers 1 (rarely paired), rose-purple, the bracts minute, thinly membranous; sepals and petals alike, free, oblanceolate, 
erect, gibbous; lip narrowly obovate or oblanceolate, adnate below to the base of column; column narrowly cylindric, ridged on 
each side; rostellum flat, truncate; anthers terminal, reclined; pollinia 4, in 2 locules, granular, the caudicles not developed—— 
One species in Japan. 

lower margins slightly involute; capsules ellipsoid-globose, 
pedicelled, about 2.5-3 mm. long——Aug. Bogs; Hokkaido, 
Honshu (centr. and n. distr.); very rare——s. Kuriles, Sak- 
halin, Siberia, Europe, and N. America. 

SAwa-RAN ZOKU 

]. Eleorchis japonica (A. Gray) F. Maekawa. Arethusa slightly narrower than the sepals; lip as long as the sepals, 
japonica A. Gray; Bletilla japonica (A. Gray) Schltr—Sawa- 
RAN, AsAHI-RAN. Pseudobulbs about 6 mm. across; scapes 20- 
30 cm. long, slender, terete, naked, with 1 or 2 sheathing scales 
at base; leaf radical, erect, linear-lanceolate or broadly linear, 6— 

15 mm. long, 4-8 mm. wide, gradually narrowed at both ends; 
flowers 1 (rarely paired), the bracts deltoid, thinly membra- 
nous, 2-3 mm. long; sepals oblanceolate, subacute, rose-purple, 

obovate-oblong, denticulate, obsoletely 3-lobed, rounded to 
truncate at apex; column about 2 cm. long; ovary linear, 1-1.5 
cm. long, (to 2.5 cm. in fruit), nearly sessile, erect——July. 
Bogs; Hokkaido, Honshu (centr. and n. distr.) ——s. Kuriles. 

Var. conformis (F. Maekawa) F. Maekawa. E. conformis 
F. Maekawa——KirIGAMINE-ASAHLRAN. Flowers erect, tubu- 
lar; sepals 13-17 mm. long; lip flat, entire, broadly oblanceo- 

nearly erect, 2-2.5 cm. long, 5-nerved; petals nearly as long but late——July. Bogs; Honshu; rare. 

44, WLIPARIS L. C. Rich. 

Terrestrial or epiphytic herbs; stems leafy on the pseudobulb; leaves sometimes jointed at the base, flat or conduplicate, ever- 
green or deciduous; flowers small, white, purple or brownish, racemose, the bracts small; sepals free, spreading, as wide as or 

wider than the petals; lip attached to the base of the column, the lateral lobes inconspicuous or rather prominent, embracing 
the column in a natural position, the terminal lobe larger, with a globose tubercule on each side at base; anthers terminal; pollinia 

Kumo-xiri-so Zoku 

4, in 2 locules, waxy; capsules globose to oblong-cylindric——About 300 species in Eurasia and N. America, especially abundant 
in the Tropics. 

1A. Leaves usually solitary, evergreen, narrowly oblong or linear-oblong, with a distinct joint within the sheath; peduncles compressed, 
recurved in upper part; flowers one-sided; column winged. ............. ee cee eee e eect eee ee eee eee teense tenes 1. L. plicata 

1B. Leaves usually 2 or 3, broadly lanceolate to broadly ovate-elliptic, without a distinct joint within the sheath; peduncles erect, 3- to 

5-angled. 
2A. Pseudobulbs cylindric, 3-10 cm. long; lip cuneate-oblong. 

3A. Lip rounded at apex, the appendages at base elliptic, obtuse; bracts reflexed. .............-.------+-----ees 2. L. formosana 

3B. Lip retuse, the appendages at base subulate, acute; bracts spreading. ...........- +e e eee eee cece eee eee teens 3. L. nervosa 

2B. Pseudobulbs ovoid-globose, 1-2 cm. long. 
4A. Lip oblong-cuneate or cuneate, with slightly recurved margins, truncate to rounded at apex. 

5A. Leaves broadly lanceolate, acuminate; veinlets closely approximate, longitudinal. .......................... 4. L. odorata 
5B. Leaves narrowly ovate to ovate-rounded, rather obtuse to abruptly acute; veinlets subremote. 

6A. Leaves broadly ovate to orbicular ovate, abruptly acute, rounded to cordate at base; flowers whitish; sepals linear-oblong, 
acute; lip straight, with 2 callosities at base. ....... Sesube yataccvausite ekcranereycpeene one cee mere emer eeasttie, chesseciercsorseelsiee 5. L. auriculata 

6B. Leaves elliptic to oblong, obtuse at both ends; flowers greenish or greenish purple; sepals oblong, obtuse; lip abruptly re- 

flexed above the middle, the callosities absent at base or obscure. ...........0see cece ee eeeeeeeeeenes 6. L. Rumokiri 

4B. Lip obovate to narrowly obovate-oblong, rounded to obtuse, sometimes mucronate or caudate, flat, abruptly narrowed at base. 
Me lipaboutas4yasilonesasitherpetalsycald atest iletertelelelelasielelelsieisteieletettieicleretctetetet fers telebarcveicretstateletstetetereteterete 7. L. kramert 
7B. Lip about as long as the petals, broadly obovate, short-pointed. 

8A. Lip 7-8 mm. long, 4.5-5.5 mm. wide, pointed; plant 20-40 cm. high. ..............-. eee e sees eee eee 8. L. japonica 
8B. Lip 12-18 mm. long, 10-15 mm. wide, rounded, mucronate; plant 15-30 cm. high. .................. 9. L. makinoana 

1. Liparis plicata Fr. & Sav. Cestichis plicata (Fr. & 
Sav.) F. Maekawa——Curxerran. Evergreen herb; pseu- 
dobulbs elongate-conical, 1-3 cm. long, few-scaled while 
young; leaves usually solitary, narrowly oblong or linear-ob- 
long, conduplicate, ribbed, 10-18 cm. long, 1.5-3 cm. wide, 

acuminate at both ends, distinctly jointed with the sheath; pe- 
duncles 10-18 cm. long, terminal on the pseudobulbs, flat, nar- 

rowly wing-margined, arcuately recurved in upper part; 
racemes loosely 5- to 10-flowered, ascending; bracts subulate- 
lanceolate, 3-5 mm. long; flowers pale yellowish green, one- 
sided; dorsal sepal linear-oblong, obtuse, 6-7 mm. long, the 

lateral ones slightly shorter, spreading, arcuate in upper part; 
petals linear, 6-7 mm. long, obtuse; lip cuneate-obovate, about 
5 mm. long, rounded-truncate, smooth, gradually recurved at 

tip, with 2 indistinct callosities at the base inside; column 
winged near the tip; capsules pedicelled, clavate-fusiform, 8-10 
mm. long——Oct—Dec. Shikoku, Kyushu (s. distr.) —— 
Ryukyus and Formosa. 

2. Liparis formosana Reichenb. f. YoxKoxu-ran. Pseu- 
dobulbs elongate, cylindric, terete, the internodes to 5 cm. 
long; leaves 3, obliquely ovate to elliptic, 5-15 cm. long, 3-8 
cm. wide, abruptly acuminate, short-sheathed at base; pedun- 
cles terminal, 20-30 cm. long, erect; racemes terminal, many- 

flowered; bracts narrowly ovate, l-nerved, membranous, re- 
flexed, 2-3 mm. long, acute; flowers brownish purple; sepals 
linear-oblong, obtuse, the lateral gradually spreading, 8-10 
mm. long; petals linear-oblong, as long as the lateral sepals; 
lip cuneate-obovate, rounded at apex, gradually recurved in 
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upper part, 8-10 mm. long, 5-6 mm. wide, shallowly grooved 
at tip, entire, the appendages at base elliptic, obtuse; column 
about 5 mm. long, narrowly winged at apex.——June. Woods 
in mountains; Kyushu——Ryukyus, Formosa, and China. 

Var. hachijoensis (Nakai) Ohwi. L. hachijoensis Nakai; 
L. bicallosa Schltr., quoad pl. Japon.; L. bituberculata sensu 
Makino, non Lind]|—Surma-sasaBa-RAN. Flowers smaller 
than in the typical phase——June-Aug. Honshu (Izu-shi- 
chito Isls.). 

8. Liparis nervosa (Thunb.) Lindl. OpArys nervosa 
Thunb.; Sturmia nervosa (Thunb.) Reichenb. f.; L. corni- 
caulis Makino; L. bambusaefolia Makino——Koxvu-ran. Ter- 

restrial herb with cylindrical pseudobulbs, the internodes to 
4 cm. long; leaves 2 or 3, obliquely ovate to elliptic, 5-12 cm. 
long, 2.5-5 cm. wide, acute to abruptly acuminate, acute and 
short-sheathed at base; peduncles 15-30 cm. long; racemes 

loosely 5- to 10-flowered, 2/5-1/2 the length of the peduncles; 
bracts deltoid, spreading, 1-nerved, membranous, 1-2 mm. 
long, acute; flowers dark purple; sepals narrowly oblong, ob- 
tuse, the lateral ones spreading, about 5 mm. long; petals linear- 
oblanceolate, obtuse, about 5 mm. long; lip cuneate-obovate, 
gradually recurved at tip, shallowly grooved on the upper sur- 
face, retuse, the appendages at base subulate; column about 3 
mm. long, narrowly winged; capsules pedicelled, erect, clavate- 
fusiform, 15-25 mm. long——June-July. Woods; Honshu 

(Tokaidé, Kinki, and westw.), Shikoku, Kyushu. 
4, Liparis odorata (Willd.) Lindl. Malaxis odorata 

Willd.; Leptorchis odorata (Willd.) O. Kuntze——Sasaza-Ran. 
Pseudobulbs ovoid-globose, about 2 cm. long; leaves 3-5, mem- 
branous, imbricate at the base, broadly lanceolate to narrowly 
oblong, 8-15 cm. long, 2-4 cm. wide, acuminate at both ends, 
plicate, sheathing at base; peduncles 20-30 cm. long, erect; 
racemes 5-15 cm. long; bracts lanceolate, acuminate, 1-nerved, 
obliquely ascending, 3-6 mm. long; flowers yellowish green, 
with a light purple hue; sepals about 6 mm. long, lanceolate, 
obtuse, the lateral ones narrowly oblong, spreading under the 
lip; petals linear, slightly broadened toward tip, subacute, 
about 7 mm. long; lip obovate-cuneate, recurved at tip, nearly 
truncate, shallowly grooved, as long as the lateral sepals; col- 
umn narrowly wiinged—July. Shikoku, Kyushu——Ryu- 
kyus, Formosa, s. China, and India. 

5. Liparis auriculata Bl. L. yakushimensis Masam— 
GrposHL-RAN. ~— Pseudobulbs short, fusiform-ovate, 1-2 cm. 
long; leaves 2, broadly ovate to orbicular-ovate, 5-10 cm. long, 
3-7 cm. wide, abruptly acute, rounded to cordate at base, the 
sheaths 2-7 cm. long; peduncles 15-30 cm. long, erect; racemes 
3-7 cm. long; bracts lanceolate, ascending, acuminate, 1.5-2.5 
mm. long; flowers whitish; sepals linear-oblong, 5-6 mm. long, 
acute, the lateral ones spreading; petals linear, slightly broad- 
ened at tip, obtuse, about 5 mm. long; lip cuneate-obovate, 
about 5 mm. long, rounded at apex, nearly straight, with 2 
callosities at base; column about 3.5 mm. long, narrowly 

winged—July-Aug. Woods; Honshu, Shikoku, Kyushu; 
rather rare. 

6. Liparis kumokiri F. Maekawa. L. auriculata sensu 
auct. Japon., pro parte, non Bl——Kumo-xir1-so. Pseudo- 

bulbs 1-1.2 cm. long; leaves 2, elliptic to oblong, 5-12 cm. long, 

45. PHAJUS Lour. 
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2.5-5 cm. wide, obtuse or subacute, acute and short-sheathing 
at base; peduncles 15-25 cm. long, erect; racemes 3-7 cm. long, 
loosely 5- to 15-flowered; flowers pale green to purplish; bracts 
spreading, ovate-deltoid, 1-15 mm. long, acute; sepals nar- 
rowly oblong, 5.5-6.5 mm. long, obtuse, spreading; petals nar- 
rowly linear, as long as the sepals; lip cuneate-obovate, ab- 
ruptly reflexed above the middle, shallowly grooved on the 
upper surface, rounded-truncate at the apex; column about 3 
mm, long, narrowly winged with a low ridge above on each 
side; capsules pedicelled, erect, clavate, 10-15 mm. long. 
June-Aug. Woods; Hokkaido, Honshu, Shikoku, Kyushu. 
—Korea. 

7. Liparis krameri Fr. & Sav. Leptorchis krameri (Fr. 
& Say.) O. Kuntze—JicaBacut-s0. Pseudobulbs globose, 
7-12 mm. long; leaves 2, ovate, 3-8 cm. long, 2-4 cm. wide, 
obtuse or subacute, rounded at base, the petioles sheathing at 
base; peduncles 8-20 cm. long, erect; racemes 3-8 cm. long, 
10- to 20-flowered; flowers pale green or dark purple; bracts 
deltoid, subacute, spreading, 1-1.5 mm. long; sepals linear, 10- 
12 mm. long, subacute, the lateral ones spreading; petals re- 
flexed, filiform, 8-10 mm. long, acute; lip 6-8 mm. long, about 
2/3 as long as the petals, abruptly reflexed near the base, the 
limb spreading, narrowly ovate-oblong, with slightly recurved 
margins, caudate; column about 2 mm. long, almost wingless. 
—May-July. Woods; Hokkaido, Honshu, Shikoku, Kyu- 

shu.— Korea. 
Var. shichitoana Ohwi.  ? Liparis nikkoensis Nakai —— 

HIME-JIGABACHI-so. Plant smaller; sepals about 7 mm. long; 
lip 6 mm. long——Honshu. 

8. Liparis japonica (Migq.) Maxim. Méicrostylis japonica 
Mig.—SEITAKA-SUZUMUSHI-SO, Plants 20-40 cm. high; 

pseudobulbs ovoid-globose, 6-12 mm. long; leaves 2, narrowly 
ovate or ovate-oblong, 6-10 cm. long, 2-3.5 cm. wide, acute, 
cuneate or acute at base, the petioles 4-8 cm. long, sheathing 
at base; peduncles 20-40 cm. long, erect; racemes 10-20 cm. 
long, loosely many-flowered; bracts spreading, deltoid-ovate, 
1-1.5 mm. long, acute; flowers pale green or purplish; sepals 
linear-lanceolate, 8-9 mm. long, subobtuse; petals as long as the 
sepals, filiform; lip obovate, flat, 7-8 mm. long, 4.5-5.5 mm. 
wide, pointed, erect, slightly recurved at tip; column about 2.5 
mm. long, narrowly deltoid-winged—June-Aug. Woods; 
Hokkaido, Honshu, Shikoku, Kyushu——Korea, Manchuria, 

and Amur. 
9. Liparis makinoana Schltr. L. Jilifolia sensu auct. 

Japon., non L. C. Rich——Suzumusurso. Plant 15-30 cm. 
high; pseudobulbs ovoid-globose, 8-12 mm. long; leaves 2, 
elliptic to oblong, 5-10 cm. long, 2.5-3.5 cm. wide, obtuse at 
tip, abruptly narrowed at base to the short-sheathing petiole; 
peduncles 15-30 cm. long; racemes 10-20 cm. long, rather 
loosely many-flowered; bracts spreading, deltoid-ovate, acute, 
1-1.5 mm. long; flowers pale green or purplish; sepals linear- 
lanceolate, 8-9 mm. long, subobtuse; petals as long as the 
sepals, filiform; lip obovate, flat, erect, 12-18 mm. long, 10-15 
mm. wide, rounded, with a slightly recurved mucronate tip; 
column about 2.5 mm. long, narrowly winged at tip-——May- 
July. Woods; Hokkaido, Honshu, Shikoku, Kyushu——\ 

Korea. 

GANZEKI-RAN ZOKU 

Rather large terrestrial herbs with pseudobulbs; leaves relatively large, plicate, narrowed at both ends, the petiole attached 
to the pseudobulb; scapes from the base of the pseudobulbs; flowers racemose, relatively large, yellowish, rarely white or purple, 
pedicelled, the bracts minute or leaflike, sometimes caducous; sepals free, ascending; petals narrower than the sepals; lip erect, 
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dilated at tip, usually short-spurred at base, the lateral lobes large and loosely embracing the column in natural position, the 
terminal lobe broad; column broadened in upper part, with a ridge or wing on both sides, without a foot; anthers incurved; 
pollinia 8, 4 in each locule, waxy; capsules oblong—About 50 species, in w. Africa, tropical and e. Asia, and Polynesia. 

1A. Leaves to 17 cm. wide; sepals and petals narrowly oblong, acuminate, about 5 cm. long; lip with the lobes undulate near tip. 
1. P. tankervilleae 

1B. Leaves 5-8 cm. wide; sepals and petals oblong, obtuse, about 3.5 cm. long; lip with the lobes strongly papillose, crispate-dentate near 

ELSI Me sare b eee re aot eiehtovedavetess FaRetarapvate tate tater etojeveiehiemeete 

1. Phajus tankervilleae (Banks ex L’Hérit.) Bl. Limo- 
dorum tankervilleae Banks ex L’Hérit.; Bletia tankervilleae 
(Banks ex L’Hérit.) R. Br.; P. grandifolius Lour.; Calanthe 
speciosa Vieill. KKAKU-RAN, Kwaku-RaNn, Kwa-Ran. Gla- 
brous, terrestrial, tufted herb; leaves 2 or 3 from the pseudo- 
bulb, ovate-lanceolate or oblong, to 70 cm. long, 17 cm. 
wide, plicate, attenuate, acuminate, gradually narrowed at 
base to the long petiole; scapes 60-70 cm. long, erect, terete, 
the bladeless sheaths 4-7 cm. long; racemes erect, the bracts 
deciduous; sepals and petals narrowly oblong, about 5 cm. 
long, 1-1.5 cm. wide, nearly equal, acuminate, spreading; lip 
slightly shorter than the sepals, broadly rhombic-obovate, 
loosely embracing the column in natural position, shallowly 
3-lobed, 3-keeled on the inside, the lobes short, rounded, with 
undulate margins; spur terete, slender, about 1 cm. long, 

slightly broadened toward the base; column about 2 cm. long. 
—Kyushu (Tanegashima); very rare; sometimes cultivated. 
—Ryukyus, Formosa, China, Malaysia, Polynesia, and Aus- 
tralia. 

RS e cine Dna Ce Mera eer aoa nbIa tice MomnbS duals 2. P. minor 

& Sav. GANZEKLRAN. Pseudobulbs narrowly ovoid-conical, 
angled, 3-5 cm. long; leaves 3-5 on the pseudobulb, narrowly 
oblong to broadly oblanceolate, 20-40 cm. long, 5-8 cm. wide, 
acuminate at both ends, plicate, the petioles 20-30 cm. long; 
scapes 40-60 cm. long, erect, rather stout, with few membra- 
nous, sheathing scales; racemes 15-25 cm. long, 5- to 18-flow- 
ered, the bracts membranous, oblong, subacute, nerved, 15-20 

mm. long; flowers yellow, becoming indigo-blue when dry; 
sepals and petals narrowly oblong, 3-3.5 cm. long, 1-1.5 cm. 
wide, obtuse, nerved, obliquely spreading; lip cuneate-obovate, 
slightly shorter than the other perianth lobes, loosely em- 
bracing the column in natural position, 3-lobed, with strongly 
papillose, crispate-dentate margins near tip, the lateral lobes 
semirounded, the terminal lobe broader and denticulate; spur 
7-8 mm. long, lanceolate; column about 2 cm. long, long- 
pubescent on the inner surface; capsules pedicelled, pendulous, 
narrowly oblong, 3-4 cm. long—June. Honshu (Izu- 
Shichit6 Isls. and Kii Prov.), Shikoku, Kyushu; rather rare. 
Forma punctatus Ohwi. Leaves white-maculate. Occurs with 

2. Phajus minor Bl. P. maculatus var. minor (Bl.) Fr. the typical phase. 

46. CALANTHE R. Br. Esine Zoku 

Plants terrestrial, with pseudobulbs; leaves few, radical, relatively large, plicate; scapes usually leafless; inflorescence simple, 
racemose, the bracts small or prominent; sepals equal, free, spreading; petals similar to the sepals or narrower; lip clawed, 
adnate to the base of the column, spurred or spurless, the limb spreading, often 3-lobed, the terminal lobe sometimes bifid; col- 
umn short, erect, without a foot, winged or rarely wingless; anthers nearly terminal; pollinia 8, in 2 locules, waxy; capsules 
oblong, usually pendulous——About 200 species, in tropical and temperate regions of Asia, 1 in Central America. 

1A. Bracts caducous; scapes from lower nodes of elongate sterile shoots; flowers small, pale yellow; spur absent. .......... 1. C. venusta 

1B. Bracts persistent; scapes radical. 
2A. Scapes from the fascicles of young leaves; flowers in elongate loose racemes. 

3A. Flowers spurred. 

4A. Flowers yellowish green; sepals 7-9 mm. long; spur 2-8 mm. long. 
5A. Leaves 1-2 cm. wide; bracts 1-2 cm. long, linear-lanceolate; spur narrowly cylindric, about 8 mm. long. .... 2. C. bungoana 
5B. Leaves 3—-6.5 cm. wide; bracts about 4 mm. long, short-setaceous; spur oblong, about 2 mm. long. ...... 3. C. oblanceolata 

4B. Flowers white, rose, brownish or yellow; sepals 15-30 mm. long. 
6A. Spur shorter than the sepals; leaves glabrous. 

7A. Leaves oblanceolate to narrowly oblong; petals linear-lanceolate; bracts lanceolate, 1-2 cm. long. .......... 4. C. nipponica 
7B. Leaves obovate-oblong; petals obovate-spathulate or narrowly ovate; bracts 5-10 mm. long. .............. 5. C. discolor 

6B. Spur longer than or as long as the sepals. 
8A. Leaves puberulent beneath; lip 3-lobed; spur 15-18 mm. long; ovary puberulent. .................... 6. C. aristulifera 
8B. Leaves glabrous beneath; lip entire, minutely fimbriate; spur 2—2.3 cm. long; ovary glabrous. .......... 7. C. schlechteri 

3B. Flowers spurless. 
AN Petalsibroadlyalinear;ylipwiat,;cuspidatesy1- yet eis ciel ei iaeiteeeeiiesiaiee eer eee eee eer 8. C. reflexa 
9B. Petals oblanceolate; lip with cristate ridges on inner side, deeply retuse. ...........-----ee eee eeee eee eee eee 9. C. torifera 

2B. Scapes from the fascicles of full-grown leaves; flowers in dense short racemes; spur slender; leaves sparsely pilose beneath. 

10A. Leaves narrowly oblong to obovate-oblong, acuminate at both ends; flowers white to rose-purple; lip with 3 series of protuber- 
ances! near base within; spur longer than the sepals. -... <2... ce cess scence es eec eee neem er ces reeeneeeees 10. C. furcata 

10B. Leaves elliptic to ovate, abruptly acuminate, rounded at base; flowers white; lip with a relatively large 5-lobed callosity; spur 
shorter: thanuthessepall se jas esap-leveccru eeu y ve reiewe ocala svecelanehevaiay el chetetcoanc pater yenaesn (sii eie nas heise) lemony ayt ecg Ta ene 11. C. japonica 

1. Calanthe venusta Schltr. C. gracilis sensu auct. Ja- 
pon., non Lindl—Toxusa-ran. _ Plant indigo-black when 
dried; sterile shoots elongate, 50-100 cm. long, leafy at apex, 
the nodes conspicuous; leaves narrowly oblong, 20-40 cm. 
long, 4-7 cm. wide, acuminate at both ends, glabrous, the 

lower ones smaller and sheathlike; flowering stems 40-60 cm. 

long, from the lower nodes of the sterile shoots, with several 
reduced sheathing leaves in the lower part; racemes 30-40 cm. 
long, spreading white-pubescent, loosely many-flowered, the 
bracts broadly linear, acuminate, 1.5-3 cm. long, caducous; 
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flowers pale yellow; spur absent; sepals reflexed-spreading, 
oblong-ovate, 10-13 mm. long, about 3 mm. wide, caudate- 
acuminate, 3-nerved; petals 7-8 mm. long, obtuse, oblong- 
ovate; lip as long as the sepals, quadrangular-oblong, 3-lobed, 
the lateral lobes ascending, ovate, the terminal lobe broadly 
clawed, the limb transversely oblong, truncate, crispate-denti- 
culate; ovary pedicelled———Nov. Woods in mountains; Kyu- 
shu (s. distr.) ; rather common.—Ryukyus and Formosa. 

2. Calanthe bungoana Ohwi. Tacane-ran. Rhizomes 
short; leaves linear-oblanceolate, 30-50 cm. long, 1.5-2 cm. 
wide, acuminate, gradually narrowed at base, glabrous, short- 
petiolate; scapes about 65 cm. long, white-puberulent, with 2 
sheathing scales on the lower half; racemes rather densely 
many-flowered, about 10 cm. long, the bracts linear-lanceolate, 
1-2 cm. long, green; flowers yellowish green; sepals ovate, 
puberulent without, about 7 mm. long, acute, reflexed-spread- 

ing; petals oblanceolate, about 6 mm. long, acute; lip slightly 
longer than the sepals, 3-lobed, with 3 crested merging veins 
on the inner side, the lateral lobes 4-5 mm. long, elliptic, the 
terminal lobe broadened at tip, bifid; spur about 8 mm. long, 
straight; ovary pedicelled, puberulent——Kyushu (Bungo 
Prov.) ; very rare. 

3. Calanthe oblanceolata Ohwi & T. Koyama. Saxv- 
RAJIMA-EBINE. Fic. 3. Terrestrial perennial herb with thick, 
rather short rhizomes; leaves in fascicles of 3 or 4, oblanceolate, 

40-50 cm. long, 3-6.5 cm. wide, 3- to 7-nerved, densely puberu- 
lent on under side; scape 40-70 cm. long, minutely puberulent; 
racemes densely many-flowered, about 20 cm. long; flowers 
greenish yellow, half-open; median sepal ovate-oblong, about 
9 mm. long, 3-nerved, pubescent outside, the lateral elliptic- 
oblong; petals linear-oblanceolate, about 1.3 mm. wide, the lip 

straight, about 9 mm. long, 3-lobed, with 3 irregular raised 
ridges inside, the lateral lobes small, the median obtriangular, 
rounded to emarginate at apex, the spur short, straight, about 
2 mm. long——May. Kyushu (s. distr.) ; rare. 

4. Calanthe nipponica Makino. C. trulliformis var. 
hastata Finet——KInsELRAN. Rhizomes short; leaves 3-5, 

oblanceolate to narrowly oblong, 15-30 cm. long, 1.5-3.5 cm. 
wide, glabrous, acuminate, narrowed to a short sheath at base; 

scapes 30-60 cm. long, puberulent in upper part; racemes 
loosely 5- to 12-flowered, 15-20 cm. long, the bracts lanceolate, 
acuminate, 1-2 cm. long, green; sepals spreading, broadly 
lanceolate, 15-20 mm. long, acuminate; petals linear-lanceo- 

late, 15-17 mm. long, acuminate, narrowed toward the base; 
lip deltoid-ovate, as long as the sepals, the limb abruptly 
broadened, shallowly 3-lobed, with crested ridges in the center, 
the lateral lobes short, ascending-spreading, the terminal lobe 
quadrangular-ovate, cuspidate, undulate on margins; spur 
about 5 mm. long——June. Woods; Hokkaido, Honshu 

(centr. and n. distr.) ; rather rare. 
5. Calanthe discolor Lindl. C. /urida Decne —Esne. 

Rhizomes short and thick; leaves 2 or 3, narrowly obovate-ob- 
long, 15-25 cm. long, 4-6 cm. wide, acute, petiolate, glabrous; 

scapes 30-50 cm. long, puberulent in upper part, with 1 or 2 
sheathing scales; racemes 5-15 cm. long, loosely about 10-flow- 
ered, the bracts lanceolate, 5-10 mm. long, scarious; sepals 

spreading, narrowly ovate, 15-20 mm. long, acute or mucro- 
nate, narrowed toward the base, dark brown to greenish; 
petals slightly smaller than the sepals, obovate-spathulate or 
narrowly ovate; lip flabellate, as long as the sepals, rose or 
white, deeply 3-lobed, with 3 median ridges, the lateral lobes 
ascending, broadly cuneate, entire, the terminal lobe broadly 
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cuneate, bifid; spur 5-10 mm. long——Woods in foothills; 

Hokkaido (sw. distr.), Honshu, Shikoku, Kyushu; common. 
Var. bicolor (Lindl.) Makino. C. striata R. Br. ex Miq.; 

C. striata var. bicolor (Lindl.) Maxim.; C. bicolor Lind|— 
Taxane. Flowers larger, not fully expanding; terminal 
lobe of lip not prominently lobed——Apr—May. Kyushu. 
—Forma sieboldii (Decne.) Ohwi. C. sieboldii Decne.; 
C. striata var. sieboldii (Decne.) Maxim.; C. striata forma 
sieboldii (Decne.) Ohwi——K-esine. Flowers clear yellow. 

6. Calanthe aristulifera Reichenb. f. C. kirishimensis 
Yatabe——K irIsHIMA-EBINE. Rhizomes short; leaves 2 or 3, 

narrowly obovate-oblong, 15-20 cm. long, 3-5 cm. wide, acute 
to short-acuminate, narrowly cuneate, puberulent beneath, 
rather long-petiolate; scapes 30-40 cm. long, puberulent in 
upper part, with a few scalelike leaves; racemes 8-12 cm. long, 
loosely about 10-flowered, brownish puberulent, the bracts 
linear-lanceolate, membranous, acuminate, 4-8 mm. long; flow- 

ers half-opened at anthesis, white, sometimes with a rose tint; 
sepals narrowly ovate-oblong, about 15 mm. long, acuminate, 
puberulent outside; petals narrower but as long as the sepals; 
lip 3-lobed, slightly shorter or as long as the sepals, deltoid- 
flabellate, the inner side with 3 elevated ridges, the lateral 
lobes ascending, the terminal lobe broadly cuneate, truncate, 
mucronate; spur 15-18 mm. long; ovary puberulent——May. 
Honshu (Hachijo Isl.), Kyushu. 

7. Calanthe schlechteri Hara. C. alpina sensu auct. 
Japon., non Hook. f——Kiso-EBINE. Rhizomes short; 
leaves 2 or 3, narrowly obovate-oblong, 15-20 cm. long, 3-4 
cm. wide, acute, narrowly cuneate, glabrous; scapes 25-30 cm. 

long, glabrous, with 1 scale; racemes 5-7 cm. long, 3- to 8- 
flowered, glabrous, the bracts lanceolate, 8-15 mm. long, 
acuminate; flowers pendulous; sepals broadly lanceolate to 
narrowly ovate, 15-17 mm. long, 4-6 mm. wide, acuminate, 
mucronate, purplish; petals lanceolate, 12-15 mm. long, about 
3 mm. wide, acuminate, purplish; lip erect, slightly shorter 
than the sepals, nearly rounded, entire, minutely fimbriate, 

pale yellow with darker striations; spur narrowed above, 2- 
2.3 cm. long; ovary glabrous——July-Sept. Honshu (centr. 
distr.), Shikoku (Mount Ishizuchi) ; very rare. 

8. Calanthe reflexa Maxim. Paracalanthe  reflexa 
(Maxim.) Kudo; C. okushiriensis Miyabe & Tatew.; C. reflexa 
var. okushiriensis (Miyabe & Tatew.) Ohwi——Natsu-zBIne. 
Rhizomes short; leaves 3-5, narrowly oblong to broadly ob- 
lanceolate, 10-30 cm. long, 3-6 cm. wide, acuminate, usually 
puberulent beneath, narrowed toward the base; scapes 20-40 

cm. long, puberulent above, with a solitary green scale; ra- 
cemes 10-15 cm. long, loosely 10- to 20-flowered, the bracts 

lanceolate, acuminate, green, 1-2 cm. long, puberulent; flowers 
pale purple; sepals gradually acuminate, 15-20 mm. long, the 
dorsal sepal narrowly ovate, the lateral ones ovate, reflexed; 
petals 12-15 mm. long, 1.5-2 mm. wide, broadly linear, acumi- 
nate; lip flat, broadly ovate, as long as the sepals, cuspidate, 
deeply 3-lobed, the terminal lobe relatively large, broadly 
cuneate-elliptic, with undulate margins, rounded, mucronate; 

spur absent——Aug. Honshu, Shikoku, Kyushu. 
9. Calanthe torifera Schltr. C. tricarinata sensu auct. 

Japon., non Lind]——SaruMeEn-EBINE. Rhizomes short; 

leaves 2-4, narrowly obovate-oblong, 15-25 cm. long, 6-8 cm. 

wide, abruptly acuminate, narrowed toward the base, glabrous 
or scattered puberulent beneath; scapes 30-50 cm. long, with 
1 scale about the middle; racemes 15-30 cm. long, loosely 7- 
to 15-flowered, the bracts membranous, narrowly triangular, 



—Calanthe oblanceolata Ohwi & T. Koyama. 1, Habit; 2, fruiting raceme; 3, tepals; 4, labellum, seen from below and from Fic. 3 

above. 
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5-8 mm. long, acuminate; sepals spreading, narrowly ovate- 
oblong, 2-2.5 cm. long, 7-10 mm. wide, acute, 5-nerved, 
brownish green, tinted purple; petals broadly oblanceolate, 
17-22 mm. long, 4-5 mm. wide, acute; lip as long as the 

sepals, deeply retuse, with cristate ridges on inner side, the 
lateral lobes small, the terminal lobe rounded, about 15 mm. 

wide, purplish brown, strongly crisped-undulate, with 3 crested 
incised ridges within; spur absent——May-June. Hokkaido, 
Honshu, Shikoku, Kyushu; rather rare. 

10. Calanthe furcata Batem. C. veratrifolia sensu auct. 
Japon., non R. Br.; C. triplicata Ames, excl. syn.; C. matsumu- 

rana Schltr.; C. textori Mig—Tsuru-ran, Kwa-ran. Rhi- 

zomes short; leaves 3-6, rather long-petiolate, narrowly oblong 
to obovate-oblong, 20-40 cm. long, acuminate at both ends, 
puberulent beneath; scapes 40-80 cm. long, arising from the fas- 
cicle of fully grown leaves, densely white-puberulent; racemes 
5-10 cm. long, densely many-flowered, the bracts spreading, re- 
curved, narrowly ovate, 7-20 mm. long, acute, few-nerved, 
green; flowers white to rose-purple; sepals obovate or elliptic, 
spreading, 12-15 mm. long, obtuse, mucronate; petals as long 

47, TAINIA BI. 
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as the sepals and slightly narrower; lip ascending, longer than 
the sepals, 3-lobed, with 3 series of yellow protuberances near 
the base within, the lateral lobes ascending, oblong, the termi- 
nal lobe large, broadly obtriangular, deeply bifid, the lobules 
rounded, ascending, cuneate; spur slender, 1.5-2 cm. long, 
curved upward, longer than the sepals——July-Oct. Kyushu 
(s. distr., incl. Yakushima and Tanegashima).—Ryukyus, 
Formosa, China, Malaysia, Bonins, and Micronesia. 

11. Calanthe japonica Bl. C. austrokiusiuensis Ohwi 
—Hiro-Ha-no-Kwa-RAN. Rhizomes short; leaves few, ellip- 
tic to ovate, to 20 cm. long, 10 cm. wide, abruptly acuminate, 

rounded at base, puberulent beneath, the petioles 7-10 cm. 
long; scapes 30-40 cm. long, densely puberulent above, with 
1 or 2 scales; racemes 8-10 cm. long, many-flowered, densely 
puberulent, the bracts spreading or reflexed, narrowly ovate, 
few-nerved; flowers white; sepals broadly ovate to broadly 
obovate, about 8 mm. long, subobtuse, spreading, with minute 

brown pubescence outside; petals rounded-rhombic, about 6 
mm. long, obtuse; lip with a relatively large 5-lobed callosity; 
spur shorter than the sepals Kyushu (s. distr.). 

Hime-ToKen-RAN ZOKU 

Rhizomes creeping, the sterile shoots with pseudobulbs; leaves solitary and terminal on the pseudobulb, jointed at base, long- 
petiolate, lanceolate or oblong; scape with a few sheathing scales at base; racemes simple; flowers pedicelled, loosely arranged, 
relatively large; sepals narrow, the dorsal free, the lateral ones adnate to the base of the column; petals as long as the sepals, 
sometimes narrower; lip erect, from the base of the column, spurless or short-spurred, the lateral lobes erect, the terminal lobe 

spreading, broader, entire; column rather elongate, slightly incurved, narrowly winged; anthers terminal, 2-locular; pollinia 

8, 4 in each locule, ovate, waxy About 15 or more species, in India, e. Asia, and Malaysia. 

1. Tainia laxiflora Makino. Oreorchis laxiflora T. Ito 
ex Makino, in syn. HIME-TOKEN-RAN. Rhizomes slender, 

the conical pseudobulbs about 10 mm. long, interspersed while 
young with sheathing scales; leaves rather thick, deep green, 
oblong-lanceolate, gradually acute, glabrous, conspicuously 
nerved, the petioles 2-3 cm. long; scapes erect, slender, 20-30 
cm. long, with 1 or 2 sheaths at base; racemes about 10 cm. 

long, loosely flowered, the bracts linear-lanceolate, 4-5 mm. 
long, acuminate; flowers brownish white; sepals yellowish 

48. EULOPHIA R. Br. 

brown, obliquely spreading, linear-lanceolate, 12-15 mm. long, 
about 2 mm. wide, acute; petals white, ascending-spreading, 
similar to and contiguous with the dorsal sepal; lip 8-10 mm. 
long, white, tinged rose-purple, cuneate, with a short chin at 

base, 3-lobed, the lateral lobes ascending, short, obtuse, the 
dorsal lobe transversely oblong, narrowed at base, truncate and 
entire at apex, spurless; ovary pedicelled——May. Woods; 
Honshu (Izu Shichito Isl.), Kyushu; rather rare—Ryukyus. 

Imo-rAN ZoKU 

Terrestrial herb with pseudobulbs; leaves distichous, radical, usually from one side of pseudobulb; scapes erect, scaly, rising 
laterally from the base of leafy stems; racemes simple or rarely branched, the flowers relatively small, pedicelled, the bracts mem- 
branous; sepals equal, free, the lateral spreading, sometimes adnate below to the base of the column; petals spreading, often con- 
nivent above; lip erect from the base of the column, saccate or spurred at the base, 3-lobed, the lateral lobes erect, loosely em- 
bracing the column or obsolete, the terminal lobe spreading to recurved, entire or bifid, with elevated lines or crests on the 
center within; column short, thick, without a foot, usually winged; anthers terminal, subglobose; pollinia 2 in each cell, ovoid, 

waxy; capsules ovoid to oblong, not beaked, pendulous———More than 50 species, in Africa, Asia, and Australia, a few in South 
America. 

1. Eulophia ochobiensis Hayata. Imone-yacara. 
Stout, glabrous, terrestrial herb about 50 cm. high; scapes 
terete, the scales few, thinly membranous, appressed, ovate, 
about 3 cm. long, acute, weakly nerved, short-sheathing; ra- 
cemes to 30 cm. long, erect, loosely many-flowered, the bracts 

greenish, flat, broadly linear, 1.5-2.5 cm. long, 1.5-2.5 mm. 
wide, 3- or 5-nerved, acuminate; flowers slightly expanded; 
sepals obovate-oblong, about 2 cm. long, 8 mm. wide, abruptly 
acuminate, 5- to 7-nerved; petals obovate, obtuse, 3/4 as long 

as the sepals; lip suberect, slightly shorter than the sepals, 
obovate, 3-lobed, papillose on the nerves inside, with 2 low 
ridges on the center, the lateral lobes rounded, 4-5 mm. long 

and as wide, the terminal lobe ascending, ovate-rounded, 7 
mm. long and as wide, obtuse, entire, the spur compressed- 

conical, obtuse, about 4 mm. long and as wide; column plano- 
convex, about 6 mm. long, 4 mm. wide—July. Kyushu 
(Tanegashima and Ohsumi Proy.); very rare——Ryukyus and 
Formosa. 
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49. CREMASTRA Lindl. SATHAI-RAN ZOKU 

Terrestrial herbs with creeping rhizomes and pseudobulbs; leaves solitary, large, slightly plicate, narrowed to the petiole; scapes 
loosely sheathed; racemes simple, the flowers slender, nearly tubular, short-pedicelled, pendulous or nodding, the bracts linear, 
short; sepals and petals free, narrow, erect; lip from the base of the column, free, linear, erect, slightly saccate, the lateral lobes 
small, the terminal lobe oblong, entire; column linear, erect, essentially terete; anthers terminal; pollinia 4 in each cell, waxy; 

capsules ellipsoidal ——About 5 species, in e. Asia and the Himalayas. 

1A. Leaves 25-40 cm. long, 4-5 cm. wide; flowers densely arranged, 3—3.5 cm. long, with erect sepals; terminal lobe of lip not geniculate. 
1. C. variabilis 

1B. Leaves 10-12 cm. long, 3-5 cm. wide; flowers loosely arranged, 18-20 mm. long, with ascending sepals; terminal lobe of lip geniculate. 

J. Cremastra variabilis (Bl.) Nakai. Hyacinthorchis 
variabilis B\.; C. wallichiana sensu auct. Japon., non Lindl.; 

C. mitrata A. Gray; C. appendiculata Makino, excl. syn — 
SATHALRAN. Terrestrial herb; pseudobulbs ovoid, about 3 

cm. long; leaves solitary, rarely 2, terminal on the pseudobulb, 

narrowly oblong, 25-45 cm. long, 4-5 cm. wide, long-acumi- 
nate, narrowed below to the petiole, often white- or pale yel- 
low-maculate, with 3 main nerves and intervening veinlets; 
scapes erect, 30-50 cm. long, terete, loosely few-sheathed; ra- 

cemes 10-20 cm. long, 10- to 20-flowered, sulcate, rather dense, 

the bracts thinly membranous, linear-lanceolate, 7-10 mm. 
long, acuminate; flowers pendulous, rose to rose-purple with 
a brownish tinge; sepals and petals linear-oblanceolate, 3-3.5 
cm. long, 4-5 mm. wide, acuminate; lip about 3 cm. long, 
slightly broadened at base, erect, 3-lobed, the lateral lobes 

lanceolate, small, erect, the terminal lobe oblong, about 9 mm. 
long, truncate and slightly recurved at tip; column about 2.5 
cm. long, slightly broadened at tip; capsules 2-2.5 cm. long, 
nearly sessile, pendulous——May-June. Woods in hills and 
low elevations in the mountains; Hokkaido, Honshu, Shikoku, 

Kyushu; rather common. s. Sakhalin, s. Kuriles, and s. 
Korea. 

50. OREORCHIS Lindl. 

2. C. unguiculata 

2. Cremastra unguiculata (Finet) Finet. Oreorchis 
unguiculata Finet——Toxken-raN.  Pseudobulbs ovoid-glo- 
bose, about 10 mm. long; leaves 2, sometimes solitary, terminal 
on the pseudobulb, oblong, 10-12 cm. long, 3-5 cm. wide, 

acute to abruptly acuminate, 3-nerved and with intervening 
veinlets, deep green with rather large dark purple spots above, 
purplish beneath, the petioles 4-6 cm. long; scapes slender, 
erect, 25-40 cm. long, with 2 sheathing scales; racemes loosely 
few-flowered, 8-10 cm. long, glabrous; flowers ascending, not 
fully open, 18-20 mm. long, the bracts lanceolate, membra- 
nous, 4-6 mm. long; sepals ascending, linear-oblanceolate, 18- 

20 mm. long, acute, narrowed at base, yellowish brown with 
purple striations; petals linear, 14-16 mm. long, acute, closely 
contiguous with the dorsal sepal; lip as long as the petals, 
linear, embracing the lower part of the column, barely inflated 
at base, white, 3-lobed, the lateral lobes erect, lanceolate, much 
smaller than the terminal one, the terminal lobe obovate, about 
5 mm. long, rounded at apex, undulate on margin; column 12- 
13 mm. long—May-June. Woods in foothills; Hokkaido, 
Honshu, Shikoku; rare. 

Koxerran Zoku 

Terrestrial herbs; pseudobulbs with 1 or 2 narrow plicate leaves; scape erect, simple, with a few sheathing scales at base; 
flowers relatively small, in terminal racemes, pedicelled, the bracts linear, minute; sepals and petals equal, free, narrow, as- 

cending or with incurved tips; lip as long as the sepals, inserted at the base of the column, spurless, the claw erect, the limb 3- 
lobed, the lateral lobes erect, short, narrow, the terminal lobe broad; column elongate, nearly terete, subclavate in upper part, 
wingless, without a foot; anther terminal, pollinia 4, distinct, nearly globose; capsules oblong or fusiform, reflexed——About 
10 species, in n. India, China, Formosa, Korea, Japan and e. Siberia. 

1. Oreorchis patens (Lindl.) Lindl. Corallorhiza patens 
Lindl.; O. lancifolia A. Gray; O. gracilis Fr. & Sav.; O. patens 
var. gracilis (Fr. & Sav.) Makino——Koxerran. _ Pseudo- 
bulbs ovoid-globose, 1.5-2 cm. long; leaves 1 or 2, narrowly to 
broadly lanceolate, 20-30 cm. long, 1-3 cm. wide, gradually 
acuminate at both ends, short-petiolate; scapes 30-40 cm. long, 
with 2 membranous sheaths on the lower part; racemes 10-20 
cm. long, relatively many-flowered; flowers yellowish brown; 
bracts membranous, linear, 4-6 mm. long, acuminate; sepals 

petals closely contiguous on the dorsal sepal; lip ascending, as 
long as the sepals, white with dark purple spots, 3-lobed from 
the base, the lateral lobes lanceolate, 4-5 mm. long, obtuse, 
erect, the terminal lobe cuneate-obovate, denticulate, 2-ridged 

on the inside; column about 9 mm. long; capsules pendulous, 

short-pedicelled, narrowly fusiform, about 20 mm. long—— 
Woods in mountains; Hokkaido, Honshu, Shikoku, Kyushu; 
rather rare-——China, Ussuri, Sakhalin, s. Kuriles, and Kam- 

chatka. 
and petals ascending, lanceolate, 8-10 mm. long, subobtuse; 

51. DACTYLOSTALIX Reichenb. f. Icuryo-ran Zoxu 

Terrestrial herbs with short rhizomes; leaves solitary, ovate, petiolate; scapes 1- to 2-sheathed; flowers terminal, solitary, rel- 
atively large, short-pedicelled; sepals and petals narrow, alike, ascending; lip slightly concave, short-clawed at base, spurless, 3- 
lobed, the lateral lobes short, erect, the terminal obovate, recurved at tip, undulate on margins; column rather long, winged, 

with 2 appendages at the apex; anther with 4 pollinia———One species, in Japan. 
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1. Dactylostalix ringens Reichenb. f. Pergamena uni- 
flora Finet; Calypso japonica Maxim. ex Komar.; D. maculosa 
Miyabe & Kudo—Icury6-ran. Rhizomes creeping, slen- 
der; leaves solitary, radical, ovate, 3-6 cm. long, 3-4 cm. wide, 
subobtuse, obtuse to rounded at base, petiolate; scapes 10-20 
cm. long, with 2 or 3 short sheaths on lower half; flowers 

solitary, the bracts thinly membranous, quadrangular-elliptic 
to ovate, 2-3 mm. long; sepals and petals pale green, oblanceo- 
late to linear-lanceolate, 2-2.5 cm. long, subobtuse, ascending, 

353 

broadly ovate, 2-3 mm. long and nearly as broad, obtuse, 
purplish on upper half, the terminal lobe obovate-rounded, 
recurved, about 7 mm. long and as wide, white with purple 
spots, more or less undulate on the margins, with 2 short ribs 
near the base; spur absent; column about 10 mm. long, flat, 
narrowly cuneate-oblong, rather broadly winged; ovary 3- 
angled; capsules clavate-fusiform, short-pedicelled, about 2 cm. 
long, ascending——May-July. Woods in mountains; Hok- 
kaido, Honshu, Shikoku. 

3-nerved; lip erect, ovate, cuneate, 3-lobed, the lateral lobes 

52. DENDROBIUM Sw. SEKKoKU ZoKU 

Tufted epiphytic herbs; stems usually elongate, leafy, terete, nodose, fleshy, with tight and persistent leaf-sheaths; leaves sub- 
coriaceous, flat; flowers 1 to several, relatively large, in racemes or fascicles, the bracts minute or absent; sepals more or less 
alike, the dorsal free, the lateral ones oblique at the base and adnate to the base of the column, often forming a spurlike chin; 
petals similar to the dorsal sepal; lip attached to the base of the column-foot, narrowed at base, often 3-lobed, the limb often with 

2 to 3 series of elevated ribs; column short, usually winged; anther terminal, 2-locular, pollinia 4 in each cell, waxy; capsules 
ovoid to oblong-——About 1,000 species, in India, Malaysia, s. Asia, and Australia. 

1A. Flowers 1 or 2, white or pale rose, fasciculate; dorsal sepal and petals 2-2.5 cm. long. .......... 0000 eee eee eens 1. D. moniliforme 
1B. Flowers 3 to 8, pale greenish yellow, loosely racemose; dorsal sepal and petals 12-15 mm. long. ........-.......-.-- 2. D. tosaense 

1. Dendrobium moniliforme (L.) Sw. Epidendrum 
moniliforme L.; E. monile Thunb.; Oncidium japonicum Bl.; 
D. monile (Thunb.) Kraenzl——Sexxoxu, SeEKIKoKUu. 
Stems tufted, erect, 5-25 cm. long, terete, the internodes 2-4 
cm. long, 3-6 mm. in diameter, covered by a tight membra- 
nous sheath; leaves lanceolate, 4-7 cm. long, 7-15 mm. wide, 
obtuse, rounded at the base; flowers | or 2 in the upper nodes 
of 3-year old stems, fasciculate, pedicelled, white or pale rose, 
fragrant, the minute bracts basal; dorsal sepal lanceolate, 2-2.5 
cm. long, 5-7 mm. wide, acute, the lateral ones obliquely 
broadened at base; petals similar to the dorsal sepal, slightly 
shorter; lip cuneate, erect to ascending, the limb slightly re- 
curved at tip, about as long as the petals, narrowly ovate-tri- 
angular, acute; column very short, about 2 mm. long on the 
back, the chin in front about 8 mm. long———May-June. Epi- 
phytic on tree-branches and rocks in mountains; Honshu 
(centr. and s. distr. incl. Izu Shichitd Isls.), Shikoku, Kyushu; 
rather rare. s. Korea and China. 

53. ERIA Lindl. 

2. Dendrobium tosaense Makino. KipaNna-No-sEKKOKU. 
Stems tufted, 25-40 cm. long, terete, the internodes 2-6 cm. 
long; leaves lanceolate, 2-7 cm. long, 7-17 mm. wide, acute to 
subobtuse, rounded to obtuse at the base and jointed at the 
attachment with the sheath; racemes 4-7 cm. long, from the 
upper nodes of 2- to 3-year old stems, short-pedunculate, the 
axis slender, flexuous, the bracts linear-lanceolate, 3-6 mm. 
long, acute; flowers 3-8, pale greenish yellow, loosely race- 
mose; dorsal sepal broadly lanceolate, 12-15 mm. long, acute; 
petals similar, 10-12 mm. long, the chin about 10 mm. long; 
lip ascending, the limb nearly as long as the sepals, slightly 
recurved at the tip, ovate, acute, narrowed to the base, with a 
few short dark purple striations at the center below; column 
pale green, rounded on the back, 3-4 mm. long, with dark 
purple spots within——July-Nov. Epiphytic on tree 
branches; Shikoku, Kyushu; rather rare-——Ryukyus. 

Osa-rAN ZoKU 

Epiphytic herbs with short rhizomes and pseudobulbs (stems); stems 2- to several-leaved; scapes 1- to many-flowered; flowers 
relatively small, in racemes, the bracts narrow; sepals equal, the dorsal lobe free or united with the lateral lobes at base, the 

lateral sepals forming a spurlike chin at the base and adnate with the column-foot; petals similar to the dorsal sepal; lip joined 
with the foot, recurved at tip, entire or with a small lateral lobe on each side; column short, concave in front, often wing- 
margined, the base elongate, simulating a foot in front; anther terminal, the locules 2, distinct, incompletely 4-septate; pollinia 8, 

4 in each locule, on 2 glands, with caudicles; capsules oblong to linear———About 400 species, in e. Asia, Malaysia, and India. 

1A. Pseudobulbs 1-2.5 cm. long, 5-10 mm. in diameter; leaves 4-8 cm. long; flowers 1 or 2, the peduncle naked, scapose; terminal lobe 
Obs ph Serie seta ctacate ordered arctan Mebap rere totes CaseTosere a e/a, or cesia nto esdeicveiovelave oor RACE eo Oe ee avid arimiealetas 1. E. reptans 

1B. Pseudobulbs 1-6 cm. long, 5-25 mm. in diameter; leaves 8-30 cm. long; flowers 10-16, the peduncle few-scaled, scapiform; terminal 
Ia} svsirei 9 Nowa pela Ss a tevelorbimeic: at aati BAR BORO RCRD BET RES RE HIE IRE DEE IDR o arate at 5 aoe 2. E. yakushimensis 

1. Eria reptans (Fr. & Sav.) Makino. Dendrobium rep- sheaths, several-nerved, deciduous in autumn; scapes | or 2, 
tans Fr. & Say.; E. japonica Maxim.; E. hosohawae Hawkes & 

Heller——Osa-ran. Pseudobulbs in a series on the short, 

creeping rhizomes, narrowly oblong-cylindrical to quadrangu- 
lar-oblong, slightly flattened, 1-2.5 cm. long, 5-10 mm. in 
diameter, red-brown, sheathed while young; leaves 2, narrowly 
oblong to broadly lanceolate, 4-8 cm. long, 1.2-2 cm. wide, 
acuminate, narrowed to the base and jointed with the short 

2-6 cm. long, with scattered short brown crisped hairs; flow- 

ers 1 or 2, the bracts narrowly ovate, 3-4 mm. long; flowers 
white; dorsal sepal and petals free, broadly lanceolate, 8-10 

mm. long, subobtuse, slightly incurved at tip, the lateral sepals 
forming a chin 3-4 mm. long at base; lip rather short, broadly 
cuneate, 3-ribbed within, pale reddish brown in the center, 

retuse, the lateral lobes relatively small, the terminal trans- 
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versely quadrangular-oblong, truncate; column terete, about 
4 mm. long——July—Aug. Epiphyte on trees, sometimes also 
occurring on mossy rocks; Honshu (sw. distr. and Izu-shi- 
chito Isls.), Shikoku, Kyushu—Ryukyus (Amami-Oshima). 

2, Eria yakushimensis Nakai. O-osa-ran. Plant ever- 
green; pseudobulbs 1-6 cm. long, 5-25 mm. in diameter, green, 

slightly compressed and angular, 3-sheathed while young; 
leaves 2, linear-lanceolate to oblanceolate, 8-30 cm. long, 15-40 
mm. wide, acute, lustrous above; scapes with few scales; ra- 

ORCHIDACEAE 

cemes 5-8 cm. long, the bracts minute or absent; flowers 10- 
16; dorsal sepal oblong-lanceolate, 10-11 mm. long, 3-4 mm. 
wide, subobtuse, pale yellowish green; petals slightly shorter 
than the sepals, linear-oblong; lip recurved, the lateral lobes 
obtuse, purplish at base, the terminal lobe 5-keeled, with 1 pair 
disappearing toward the base; column about 3 mm. long— 
Noy. Epiphyte on trees, also occurring on mossy rocks; Kyu- 
shu (Yakushima and Tanegashima); rare. 

54. BULBOPHYLLUM Thouars Mamezuta-ran Zoku 

Plants epiphytic, with scaly long-creeping rhizomes, the pseudobulbs 1- or 2-leaved; stem with a single joint or pseudobulb; 
peduncles lateral, simple, leafless; inflorescence umbellate to racemose, the flowers sometimes solitary, the bracts minute; 

dorsal sepal free, as long as or longer than the lateral ones, joined with the base of the column and forming a short chin; 
petals relatively small; lip narrowed at base and attached to the base of the column, versatile, the lateral lobes small, the terminal 
prominent; column erect, short, winged in upper part; pollinia waxy, usually 4——About 700 species in e. Africa, India, Ma- 
laysia, Australia, e. Asia, and tropical America. 

1A. Lateral sepals free; leaves obtuse; rhizomes without fibers of the disintegrated scales. 
2A. Pseudobulbs absent; leaves elliptic to ovate, 7-13 mm. long, not prominently nerved; petals much shorter than the dorsal sepal, 

alabroush reireci cha er stranis eel cirri eieneieter sts epee sean paKlonndocbn codobodnoe poco doootoNdoOad dE 1. B. drymoglossum 

2B. Pseudobulbs ovoid, 5—8 mm. long; leaves usually oblanceolate to narrowly oblong, 1—-3.5 cm. long, 7- to 9-nerved; petals nearly as 

long as the dorsal sepal, ciliate. .............--++-++-0> PO ee, UR AACHEN AS OL Ola COI CLG OG 2. B. inconspicuum 

1B. Lateral sepals much longer than the dorsal, the lower margins sometimes partly connate; leaves subacute; rhizomes with persistent 

fibers of the disintegrated scales. 

3A. Pseudobulbs 6-8 mm. long; leaves lanceolate, 4-8 cm. long, 6-10 mm. wide, acute; flowers about 10 mm. long. .... 3. B. japonicum 

3B. Pseudobulbs 1-2 cm. long; leaves narrowly ovate-oblong, 10-17 cm. long, 3-5 cm. wide, subobtuse; flowers about 3.5 cm. long. 

1. Bulbophyllum drymoglossum Maxim. Mamezuta- 
RAN. Plants evergreen, epiphytic, with slender elongate 
rhizomes; pseudobulbs absent; leaves solitary at the nodes, 
rather fleshy, flat, elliptic to ovate, 7-13 mm. long, 5-10 mm. 
wide, obtuse, nearly sessile, the nerves inconspicuous; scapes 
1-flowered, 7-10 mm. long, delicate, with few small scales at 
the base, the bracts ovate, thinly membranous, about 1.5 mm. 
long, obtuse; flowers pale yellow; sepals broadly lanceolate, 
gradually acuminate, 7-8 mm. long; petals oblong, glabrous, 
much shorter than the dorsal sepal; lip broadly lanceolate, 
obtuse, slightly recurved, shorter than the sepals. une, 
Tree-trunks; Honshu (centr. distr. and westw.), Shikoku, 
Kyushu; rather rare. s. Korea. 

2. Bulbophyllum inconspicuum Maxim. Mucrran. 
Plants evergreen, epiphytic, with slender rhizomes; pseudo- 
bulbs ovoid, 5-8 mm. long, relatively remote; leaves oblanceo- 

late to narrowly oblong, 1-3.5 cm. long, 6-8 mm. wide, 

rounded to obtuse or retuse, 7- to 9-nerved, narrowed to a 
short petiole; flowers 1 or 2 on short lateral peduncles, the 

bracts thinly membranous, oblong, about 2 mm. long; sepals 
ovate-elliptic, 3-3.5 mm. long, the dorsal somewhat shorter; 

petals nearly as long as the dorsal sepal, ciliate, spreading; lip 
narrowly ovate, recurved at tip——June. Tree-trunks; Hon- 

shu (centr. and western), Shikoku, Kyushu. 
8. Bulbophyllum japonicum (Makino) Makino. Cz- 

rhopetalum japonicum Makino——MiyaMa-MUGLRAN.  Ever- 
green epiphyte with rather slender, creeping fibrous rhizomes; 

4. B. makinoanum 

pseudobulbs ovoid-globose, 6-8 mm. long; leaf solitary, 
somewhat coriaceous, lanceolate to nearly so, 4-8 cm. long, 

6-10 mm. wide, obtuse, acute at base; flowers 2 or 3, about 
10 mm. long, rose-purple, in umbels, the bracts membranous, 
lanceolate, 1-2 mm. long, acuminate; scape 1.5-2 cm. long; 
sepals ascending, the dorsal oblong, about 2.5 mm. long, the 
lateral ones broadly lanceolate, about 7 mm. long, gradually 
acuminate, the outer margins contiguous; petals ovate, shorter 
than the dorsal sepal; lip reflexed, rather thick, rounded; col- 
umn short; capsules ellipsoidal. June-July. Tree-trunks; 
Honshu (centr. and western), Shikoku, Kyushu. 

4, Bulbophyllum makinoanum (Schltr.) Masam. Czr- 
rhopetalum makinoanum Schltr.—Suikoran. Evergreen 
epiphyte with short, creeping, fibrous rhizomes; pseudobulbs 
somewhat tufted, narrowly ovoid-conical, 1-2 cm. long, green, 
angled or only slightly so; leaves solitary, thick and slightly 
lustrous, narrowly ovate-oblong, 10-17 cm. long, 3-5 cm. wide, 
subacute to obtuse, acute at the base, the petioles 1-1.5 cm. 

long; scapes slender, nodding to pendulous, 10-15 cm. long, 
with 1 or 2 small scales; flowers 2-4, about 3.5 cm. long, in 
umbels, pedicelled, yellowish brown, the bracts lanceolate, 
acuminate, 4-5 mm. long; sepals ascending, the dorsal one 
narrowly oblong, 8-10 mm. long, the lateral ones linear- 
lanceolate, 25-30 mm. long, gradually acuminate, slightly 
connate; petals about half as long as the dorsal sepal——July- 
Sept. Tree-trunks in mountains; Kyushu (Yakushima and 
Tanegashima).—Ryukyus. 

do. CYMBIDIUM Sw. SHUN-RAN ZOKU 

Terrestrial or epiphytic herbs with short rhizomes (rarely saprophytic without green leaves); stems abbreviated, concealed by a 
tuft of leaves; leaves fasciculate, linear; scapes few-scaled, erect or declined, 1- to many-flowered; flowers rather large, solitary or 

in racemes, the bracts short; sepals equal, free, spreading; petals similar to the sepals or slightly shorter; lip without a foot, 
the lateral lobes rather broad, loosely embracing the column in natural position, the terminal lobe undivided, with 2 elevated 
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ridges within; column rather long, without a foot, subterete; anther terminal, the pollinia 2, with a caudicle; capsules ovoid- 
oblong, often with a remnant of the perianth and column at the apex——About 70 species, in Madagascar, India, Malaysia, e. Asia, 
and Australia. 

1A. Plant with green leaves; rhizomes short. 
2A. Leaves linear. 

Aye Scapes -Howered sy. aalerss- aslere eietate ota visvsia nictetete cree lee ia/e 

3B. Scapes more than 1-flowered. 

FS. AONE Ae aro ERS ALIA OGG cian © tare ar ae 1. C. goeringii 

4A, Racemes erect; sepals broadly linear, acuminate; terrestrial. 2.0.20... cece eee eect eee c eee e tees tene 2. C. kanran 
4B. Racemes pendulous; sepals oblanceolate, acute to obtuse; epiphytic. ............-..+.005 3. C. dayanum var. austrojaponicum 

2B. Leaves narrowly oblong to broadly oblanceolate. 
5A. Leaves minutely and distinctly serrulate toward apex; flowers in July. .......... eee e eee een e eee een eneee 4. C. lancifolium 

5B. Leaves entire; flowers in October and November. ........- 

1B. Plant saprophytic, without green leaves; rhizomes elongate. ... 

1. Cymbidium goeringii (Reichenb. f.) Reichenb. f. 
Maxillaria goeringii Reichenb. f.; C. virescens Lind|—Suun- 
RAN. Rhizomes short; stems tufted; leaves evergreen, linear, 
20-35 cm. long, 6-10 mm. wide, acuminate, minutely toothed, 
the short basal sheaths becoming fibrous with age; scapes erect, 
terete, fleshy, 10-25 cm. long, 1-flowered, with hyaline, sheath- 
ing scales; bracts lanceolate, 3-4 cm. long, acute; flowers green- 

ish; sepals rather fleshy, oblanceolate, subobtuse, 3-3.5 cm. 
long, 7-10 mm. wide; petals simulating the sepals but slightly 
shorter, ascending; lip slightly shorter than the sepals, white 
with reddish purple spots, recurved above, papillose within, 
the lateral lobes small, obtuse; column about 15 mm. long —— 

Mar-Apr. Grassy places in foothills; Hokkaido (Okushiri 
Is].), Honshu, Shikoku, Kyushup——China. 

2. Cymbidium kanran Makino. Kan-ran. Terrestrial 
herb; leaves evergreen, tufted, linear, arcuate, 20-70 cm. long, 
6-17 mm. wide, acuminate, scabridulous on the margins; 
scapes 25-60 cm. long, loosely sheathed; racemes loosely 5- to 
12-flowered, erect, the bracts herbaceous, linear, 8-30 mm. 
long, acuminate; flowers fragrant, purplish green; sepals 
spreading, broadly linear, acuminate, the dorsal one 3-4 cm. 
long, 3.5-4.5 mm. wide, longer than the lateral ones; petals 
slightly shorter than the sepals, linear-lanceolate, 2-3 cm. long, 
4.5-5.5 mm. wide; lip slightly shorter than the petals, about 
half as long as the dorsal sepal, smooth, glabrous, spreading, 
the lateral lobes small; column 10-14 mm. long——Dec.Jan. 
Honshu (Kii Proy.), Kyushu; very rare. 

3. Cymbidium dayanum Reichenb. f. var. austrojapo- 
nicum Tuyama. C. alborubens Makino; C. simonsianum 
sensu auct. Japon., non King & Pantling——Hetsuka-ran. 

Evergreen epiphytic herb; leaves tufted, arcuate, 30-50 cm. 
long, 10-13 mm. wide, acuminate, slightly narrowed at base, 
nearly glabrous; scapes lateral, pendulous, with few sheathing 
scales on the lower part; racemes few- to relatively many-flow- 
ered, 10-20 cm. long, pendulous, the bracts lanceolate, 5-8 

mm. long, acuminate; sepals spreading, oblanceolate, 3-3.2 cm. 
long, 5-7 mm. wide, acute to obtuse, white, brownish purple 
near the base; petals slightly smaller, the lip about 2 cm. long, 
erect, the lobes ovate, the lateral lobes small, obtuse, the termi- 
nal one cuspidate; column about 13 mm. long; capsules fusi- 
form, about 6 mm. long inclusive of the short pedicel ——Oct. 
Epiphyte; Kyushu (s. distr.) ——Ryukyus and Formosa. 

4. Cymbidium lancifolium Hook. C. nagifolium Ma- 
sam.—NAacLRAN. Rhizomes short, sparsely scaly, few- 

56, LUISIA Gaudich. 

Mae cho tedete terete cic (a sianereue opel ei eves era's 5. C. javanicum var. aspidistrifolium 
JAbooa addy Pes oageenod asc SoMenco.oS Bp aeeto” 6. C. nipponicum 

leaved, the roots elongate, rather thick, puberulent; leaves 
jointed at the sheathing base, the blade narrowly oblong to 
broadly oblanceolate, 4-15 cm. long, 1.5-3 cm, wide, short- 
acuminate, narrowed at base, scabridulous on the upper mar- 
gins; scapes lateral, 10-15 cm. long, few-sheathed; racemes 
loosely 2- to 4-flowered, pendulous, glabrous, with a slightly 
flexuous axis, the bracts membranous, linear-lanceolate, 8-15 
mm. long, acuminate; sepals linear-lanceolate, 22-25 mm. long, 
2.5-3 mm. wide, acuminate, white with a greenish flush, the 

lateral sepals slightly reflexed; petals narrowly oblong, about 
2 cm. long, 5-6 mm. wide, subacute, white with a brown- 
purple band; lip white, brown-purple spotted within, obovate- 
oblong, 13 mm. long, about 10 mm. wide, subobtuse, fleshy; 
column about 13 mm. long; anther yellow, minutely mamil- 
late; capsules erect, about 5 cm. long inclusive of the short 

pedicel July-Aug. Honshu (s. Kanto, Tokaido, Izu- 
Shichitd Isls. and westw.), Shikoku, Kyushu; rare——Ryu- 
kyus and Formosa. 

5. Cymbidium javanicum BI. var. aspidistrifolium 
(Fukuyama) F. Maekawa. C. aspidistrifolium Fukuyama—— 
AKIZAKI-NAG-RAN. — Closely resembles No. 4, the leaves en- 
tire; scapes shorter than the leaves; flowers grass-green, with 
thicker, more fleshy sepals; petals oblong, broader and shorter, 
about 17 mm. long, 6.6 mm. wide——Kyushu (Tsushima) ; 
very rare——Formosa. A variable species occurring also in 
the Himalayas and Malaysia. 

6. Cymbidium nipponicum (Fr. & Sav.) Makino. Ble- 
tia nipponica Fr. & Sav.; C. pedicellatum Finet; Pachyrhi- 
zanthe nipponicum (Fr. & Sav.) Nakai ——Maya-ran. Plant 
leafless, saprophytic; rhizomes to 15 cm. long, slightly puberu- 
lent, scaly; scapes erect, 15-20 cm. long, the sheaths 7-20 mm. 
long, membranous; racemes 2- to 5-flowered, the bracts mem- 

branous, broadly lanceolate, 5-10 mm. long, long-acuminate; 
flowers white with a brownish purple hue; sepals oblanceolate, 
about 2 cm. long, 3-4 mm. wide, acuminate; petals narrowly 
oblong, slightly shorter than the sepals; lip about 15 mm. long, 
cuneate, obsoletely 3-lobed, the terminal lobe slightly recurved, 
minutely undulate on the margins; column 8-10 mm. long, 
densely papillose———July—Aug. Honshu, Kyushu; rare. 
Cymbidium sinense (Andr.) Willd. Epidendrum sinense 

Andr.; C. hoosai Makino——H6sarran. Leaves 15-32 mm. 
wide; sepals linear-oblanceolate, 25-35 mm. long, 5-6.5 mm. 

wide—Reported to occur in Kyushu (Yakushima)—— 
Ryukyus, Formosa, and China. 

Bo-ran Zoku 

Stout epiphytic herbs with elongate leafy stems and closely appressed sheaths; leaves jointed, terete, evergreen, fleshy; in- 
florescence very short, spicate; flowers sessile, relatively small, the bracts short, thick; sepals free, equal or the dorsal smaller; 



eae 

T fayama, ad nal. del, 

Fic. 4.—Luisia teres (Thunb.) Bl. 1, Flowering plant; 2, 3, part of fruiting plant; 4, apical part of a leaf sheath; 5, cross section of 

stem; 6, flower bud; 7, 8, 9, flowers; 10, 11, 12, 13, 14, tepals; 15, 16, inner and outer side of labellum; 17, cross section of the 

same; 18, labellum and a gynostemium; 19, 20, 21, 22, 23, apical part of gynostemium; 24, pollinia; 25, longitudinal section of 

a gynostemium; 26, cross section of ovary; 27, seeds; 28, floral diagram. 

Aug, 1954. % 
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petals similar to the sepals; lip sessile, from the base of the column, spurless, often longer than the sepals, nearly flat, scarcely 
inflated at base, with a callosity or small lateral lobe on each side near base, the limb flat, entire or bifid; column very short, 
thick; anther terminal, 2-locular; pollinia 2, waxy; capsules narrowly oblong, not beaked, erect—About 40 species, in India, 

Malaysia. e. Asia, and the Pacific islands. 

1. Luisia teres (Thunb.) Bl. Epidendrum teres Thunb.; 
L. fauriet Schltr ——Bé6-ran. Fic. 4. Evergreen epiphyte; stems 
simple or sparsely branched, tufted, 10-40 cm. long, about 3-4 
mm, in diameter, erect or pendulous, the internodes sheathed; 
leaves obliquely spreading, linear, 6-12 cm. long, 3.5—-4 mm. 
wide, terete, abruptly obtuse, scarcely narrowed at base; spikes 
sessile, 1- to 5-flowered, dense, the axis short, 1.5-2 mm. thick, 
the bracts deltoid, 2-3 mm. long; flowers greenish yellow with 
a brown hue; sepals oblong, obtuse, pale green, relatively thick, 
the dorsal sepal about 8 mm. long, ascending, rounded on the 

57. SARCANTHUS Lindl. 

back, the lateral ones about 10 mm. long, spreading, obtusely 
keeled on the back, cucullate, contiguous with the margin of 
the lip; petals flat, pale green, ascending, about 10 mm. long, 
narrowly spathulate-oblong, rounded; lip thick, flat, spreading, 
pale green outside, dark brown-purple within, oblong, about 
15 mm. long, ascending, auriculate, shallowly bifid, the lobes 
ascending, lanceolate, 2-3 mm. long; column thick, very short; 

capsules clavate-fusiform, 25-30 mm. long inclusive of the 
thick pedicel—July-Aug. Tree-trunks; Honshu (Ise and 
Kii Prov.), Shikoku, Kyushu. 

MukKabE-rRAN ZOKU 

Evergreen epiphytic herbs with leafy stems; leaves terete or flat, coriaceous, joined with the nodal sheaths; inflorescence spicate, 
axillary, simple or branched, sometimes reduced to a single flower; flowers small, short-pedicelled, usually yellowish green; 
sepals and petals spreading, subequal; lip 3-lobed, the lateral lobes inserted at the mouth of the spur, small, the terminal lobe 
ovate to lanceolate, the limb with a thin longitudinal septum above the spur, callose below; the column wingless, the foot 
wanting; anther terminal, 2-locular; pollinia usually 4, sometimes 2——About 100 species, in India, e. Asia, Malaysia, and 
Polynesia. 

1. Sarcanthus scolopendrifolius Makino. Muxapr-ran. obtuse, slightly connate at the base, the petals similar but 
Stems slender, creeping, branched, about 1.5 mm. in diameter; 
leaves distichous, 7-10 mm. long, slightly recurved, subulate, 
obtuse, grooved above; sheaths tubular, closely appressed to 
the internodes; peduncles axillary, 1-flowered, 2-3 mm. long, 
1- or 2-bracteate; sepals spreading, pale rose, spathulate-oblong, 

slightly shorter; lip saccate-spurred, the terminal lobe deltoid- 
ovate, obtuse, entire; column short; capsules clavate-ovoid, 6-7 
mm. long, nearly sessile——June-July. Trees or rocks; Hon- 
shu (Kanto Distr. and westw.), Shikoku, Kyushu; rare-—— 
s. Korea. 

58. SACCOLABIUM Bl. Matsu-ran Zoku 

Evergreen epiphyte without pseudobulbs; stems leafy; leaves spreading, distichous, coriaceous or fleshy, flat or rarely terete, 
the sheaths persistent, closely clasping; peduncles simple or branched; flowers in racemes, the bracts diminutive; sepals and 
petals alike, free; lip sessile, saccate or spurred, the lateral lobes relatively small, erect, the terminal one larger; column short, 

wingless, sometimes angled; the foot wanting; anther terminal, 1- or imperfectly 2-locular; pollinia 2, rarely bifid; capsules ob- 
long-cylindricAbout 20 species in India, Malaysia, and e. Asia. 

WAS) eaves 5—6) cms long, 6-15) mms wide. obscurelys/-sto O-nerved: sneer sess cieeeeae cine ce esses seems se ciiee de 1. S. japonicum 
1B. Leaves 7-20 mm. long, 3—5 mm. wide, obscurely 3-nerved. 

ae) Leaves uniformly, preens) petals broad lyellupticsilipienliates, mysveralevevera stataters te reestevelan a syetevelete elets aienersyors ey scevere cicieve eleisie, s elere 2. S. ciliare 
2B. Leaves with purple spots; petals narrowly oblong; lip not ciliate. 

3A. Leaves narrowly oblong, 7-20 mm. long, 3-5 mm. wide; lip entire, with a saccate spur. ..........2-0ee0000- 3. S. matsuran 
3B. Leaves elliptic to ovate-elliptic, 5-11 mm. long, 2.5-5 mm. wide; lip 3-lobed, with a short-cylindric spur. ...... 4, S. toramanum 

1. Saccolabium japonicum Makino. Gastrochilus ja- 
ponicus (Makino) Schltr——Kasui-No-KL-RAN. Stems 1-4 
cm. long, densely leafy; leaves evergreen, oblanceolate, 3-6 
cm. long, 6-15 mm. wide, subacute, somewhat falcate, ob- 
scurely 7- to 9-nerved, the midrib raised beneath; racemes 1-3 
cm. long, 4- to 10-flowered, the bracts deltoid, 1-2 mm. long; 
flowers pale yellow; sepals and petals about 4 mm. long, 
spathulate-oblong, obtuse, rose-purple spotted on the inside; 
lip relatively large spurred, the spur about 3 mm. across at the 
mouth, about 4 mm. in depth, the lateral lobe on the margin 
of the mouth, the limb depressed deltoid, obtuse; column short; 
capsules sessile, narrowly oblong-cylindric, about 2 cm. long. 
—July-Aug. Shikoku, Kyushu; rare——Ryukyus. 

2. Saccolabium ciliare (F. Mackawa) Ohwi. Gastro- 
chilus ciliaris F. Maekawa——MatTsucE-KAYA-RAN. Stems 
slender; leaves dimorphic, uniformly green, numerous, spread- 
ing, obsoletely 3-nerved, the midrib depressed above, some of 

them elliptic, 9-10 mm. long, about 4.5 mm. wide, acute to 
subacute, others linear-oblong, 16-20 mm. long, 3.5-4 mm. 

wide, the bracts ovate, small; flowers 2-4, on an abbreviated 
axis, pale yellowish green, partially open; sepals narrowly ob- 
long, 2-2.5 mm. long, obtuse; petals broadly elliptic, about 2 
mm. long; lip whitish, saccate, the limb reniform, ciliate; 
column short Kyushu (Yakushima); very rare. 

3. Saccolabium matsuran Makino. Gastrochilus matsu- 
ran (Makino) Schltr—Martsu-ran, BENI-KAYA-RAN. Stems 
slender, 1-3 cm. long; leaves evergreen, dense, narrowly ob- 
long to linear-oblong, 7-20 mm. long, 3-5 mm. wide, slightly 
incurved at tip, purple-spotted, the midrib depressed above, 
elevated beneath; inflorescence 8-10 mm. long, 2- to 4-flowered, 

the bracts deltoid, 0.5-1 mm. long, obtuse; flowers yellowish 
green; sepals and petals spreading, narrowly oblong, 3-3.5 
mm. long, obtuse; lip rather large, saccate-spurred, entire, the 

limb reniform, obtuse-truncate; column very short; capsules 
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obovoid-oblong, short-pedicelled, about 10 mm. long -——Tree- 
trunks; Honshu, Shikoku. Kyushu. 
4, Saccolabium toramanum Makino. Gastrochilus tora- 

manus (Makino) Schlt.—Momrran. _ Epiphytic; stems to 
7 cm. long, creeping; leaves small, equal, spreading, very 
dense, elliptic to ovate-elliptic, 5-11 mm. long, 25-5 mm. 
wide, acute to acuminate, retuse, 3-nerved, green with purple 
spots, grooved above; flowers few, in short racemes on very 

59. NEOFINETIA Hu 

ORCHIDACEAE 

short peduncles; sepals elliptic, 2.5-2.7 mm. long, yellowish 
green with a purple center, petals similar; lip 3-lobed, cylin- 
dric-spurred, the dorsal lobe larger, transversely oblong with 
rounded margins, about 1.5 mm. long, 3 mm. wide, retuse to 
truncate at apex, the lateral lobes minute, erect, on the mouth 

of the spur, the column short; capsules oblong, about 9 mm. 
long, pedicelled——Oct. Honshu (Kii, s. Shinano and 
Iwaki), Shikoku; very rare. 

Fo-ran Zoku 

Epiphytic, evergreen herb with short, densely leafy, erect stems; leaves linear, distichous, conduplicate, firm, jointed, short- 
sheathed at base; peduncles lateral, short, 1-scaled at base; flowers long-pedicelled, rather small, the bracts small; sepals spread- 
ing, linear-lanceolate, alike, free, the petals similar; lip lingulate, erect, long-spurred, the lateral lobes small, the terminal lobe 
ovate, flat, entire; spur elongate, curved; column short, broad, wingless, without a foot; rostellum broad, short, bifid; capsules 

cylindric, long-pedicelled——A single species in Japan. 

1. Neofinetia falcata (Thunb.) Hu. Orchis falcata 
Thunb.; Angraecum falcatum (Thunb.) Lindl.; Oeceoclades 
lindleyana Regel; Nipponorchis falcata (Thunb.) Masam.; 
Finetia falcata (Thunb.) Schltr.; Angraecopsis falcata 
(Thunb.) Schltr-——Ft-ran. Stems tufted, 1-3 cm. long, 
flattened; leaves evergreen, conduplicate, coriaceous, thick, 
lustrous, gradually arcuate, 5-10 cm. long, 7-8 mm. wide, ob- 
tuse, the sheaths short, jointed at apex; peduncles 3-10 cm. 
long, with 1 or 2 small lanceolate scales on the lower part; 

60. TAENIOPHYLLUM BI. 

flowers 3-5, white, the bracts ascending, lanceolate, 4-7 mm. 
long; sepals and petals linear-lanceolate, about 10 mm. long, ob- 
tuse; lip slightly recurved, 7-8 mm. long, lingulate, fleshy, 3- 
lobed, the lateral lobes subrounded, with long-decurrent lower 
margins, the terminal lobe narrowly ovate, 3-4 mm. long, ob- 
tuse, the spur linear, curved, about 4 cm. long; capsules cylin- 
dric, about 3 cm. long, the pedicel about the same length. 
—July. Honshu (Izu Prov. and westw.), Shikoku, Kyushu; 

rare.—Ryukyus. 

Kumo-ran Zoku 

Small epiphytic herbs with aerial roots; stems very short or wanting; leaves linear (in our species entirely suppressed); pe- 
duncles very short, simple; flowers minute, short-pedicelled, the bracts minute; sepals ascending or incurved at tip, nearly 
equal, often slightly connate at base, the petals similar; lip saccate or spurred, 3-lobed, the lateral lobes attached near the mouth 
of spur or sometimes absent, the terminal lobe small, spreading, fleshy; column very short; anther terminal, 2-locular; pollinia 4, 

waxy; capsules oblong-linear——About 120 species, in India, Malaysia, Australia, Polynesia, and e. Asia. 

1. Taeniophyllum aphyllum (Makino) Makino. Sarco- 
chilus aphyllus Makino—Kumo-ran. Minute leafless, 
green, epiphytic herb with fasciculate roots, 2-3 cm. long, 1-1.2 
mm. in diameter; stems nearly wanting; leaves absent; pedun- 
cles few, tufted, slender, 4-7 mm. long, 1- to 3-flowered, the 
bracts deltoid, acute, about 1 mm. long; flowers minute; 
sepals pale green, not expanded, lanceolate, about 2 mm. long, 

adnate to the base of the petals, gradually acuminate; petals 
slightly shorter than the sepals, broadly lanceolate; lip lanceo- 
late, the margin involute, gradually acuminate toward the in- 
flexed apex; spur saccate; column very short, adnate to the 
base of the lip; capsules oblong-ovoid, 4-5 mm. long, ascend- 
ing, nearly sessile——Tree-trunks; Honshu (Kanto Distr. 
and westw.), Shikoku, Kyushu; very rare. 

61. AERIDES Lour. 

Evergreen epiphyte; stems short, not thickened, leafy; leaves distichous, coriaceous or fleshy, jointed with the embracing sheaths 
at base; inflorescence simple or branched, racemose; flowers usually rather small, the bracts small; sepals equal, spreading, the 
lateral lobes broadest, adnate to the foot of the column, the petals similar; lip adnate to the foot of column, erect or incurved, 
spurred, the lateral lobes small, erect, inserted near the mouth of the spur, the terminal lobe spreading, ovate; column short, 
extended to form a broad foot, wingless; anther terminal, 2-locular; pollinia 2; capsules oblong or clavate-———About 20 species 

in India, Malaysia, and e. Asia. 

Naco-ran Zoku 

J. Aérides japonicum Reichenb. f. Naco-ran. Stems long, about 12 mm. long, obtuse; petals similar to the sepals; 

ascending, 3- to 5-leaved; leaves narrowly oblong, 8-15 cm. 
long, 1.5-2 cm. wide, obtuse or retuse, rather fleshy, the mid- 
rib depressed above; peduncles cauline, declined, 5-12 cm. 

long, few-flowered, the bracts ovate, obtuse, spreading, 4-5 
mm. long; flowers pale greenish white; sepals ascending, ob- 

62. SARCOCHILUS R. Br. 

lip as long as the sepals, 3-lobed, the lateral lobes small, the 
terminal lobe spathulate, rounded, undulate on the upper mar- 
gin; spur saccate, inserted below the lip and bent forward; 

capsules short-pedicelled ——Honshu (Izu Prov. and westw.), 
Shikoku, Kyushu; rare——Ryukyus. 

Kaya-ran Zoku 

Epiphytic; stems leafy; leaves distichous, evergreen, coriaceous or fleshy, linear to oblong; peduncles lateral, cauline, simple or 
rarely branched; sepals spreading, free, alike or the lateral lobes broader and adnate to the base of the column; petals similar 
to the dorsal sepal; lip inserted on the foot of the column, sometimes forming a short inflated chin at base, the lateral lobes 
erect; spur straight; column erect, subterete, wingless, extended to form a basal foot; anther terminal, 2-locular; pollinia 2, 

globose, waxy About 30 species, in India, Malaysia, e. Asia, and Australia. 



ORrcHIDACEAE; SAURURACEAE; PIPERACEAE 

1. Sarcochilus japonicus (Reichenb. f.) Mig. Thrix- 
spermum japonicum Reichenb. £—Kaya-Ran. Stems 
rather slender; leaves 10-20, flat, distichous, relatively dense, 
lanceolate, 2-4 cm. long, 4-6 mm. wide, obtuse, mucronate, 
gradually narrowed toward the base; peduncles slender, 2-4 
cm. long, 2- to 5-flowered, with a small scale near the middle, 
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pale yellow; sepals narrowly oblong, 7-8 mm. long, obtuse; 
petals narrowly spathulate-oblong, slightly shorter than the 
sepals; lip shallowly 3-lobed, the lateral lobes spreading, the 
terminal lobe obsolete; column short; capsules cylindric, nearly 

sessile, 4-5 cm. long, about 3.5 mm. wide——Apr—May. 
Honshu (Kanto Distr. and westw.), Shikoku, Kyushu. 

the bracts broadly ovate, spreading, about 3 mm. long; flowers 

Susc.Lass 2. DiIcoTYLEDONEAE DiIcoTYLEDONS Sosuivo Rut 

1. Archichlamydeae §Riwenxa Rut 

Fam. 59. SAURURACEAE Doxupami Ka ___Lizard’s-tail Family 
Perennial erect herbs with simple, petiolate, entire, alternate leaves; inflorescence racemose or spicate; flowers small, bisexual, 

bracteolate, the perianth absent; stamens 6-8, hypogynous or adnate to the ovary and essentially epigynous; anthers 2-locular, 
longitudinally dehiscent; pistil with 3 or 4 free or united carpels, the ovules orthotropous, 1 or 2 in each locule; fruit a capsule or 
berrylike, indehiscent or incompletely dehiscent; seeds ovoid or globose, the testa membranous, the endosperm copious, mealy, the 
embryo minute——About 3 genera, with 4 or 5 species, in e. Asia and N. America. 

1A. Stamens free from the ovary; carpels free; inflorescence without involucral bracts. .......... 2.20 e eee eee ee eee eee eee 1. Saururus 

1B. Stamens with the lower part of filaments adnate to the carpels; carpels connate; inflorescence with 4-6 petaloid involucral bracts at 
[Seen Laekinae FOuCHSe ae Da Decnoe DO CORO eo TOTO SAAC OOOO SROC ES OnDpDICd Apc Gt cA OUD P OSH OOOT COO e enon rT 2. Houttuynia 

1. SAURURUS L. 

Glabrous perennials (except inflorescence); leaves alternate, ovate-cordate, the stipules membranous, adnate to the petiole; 
inflorescence spicate, terminal, bracteate on the pedicel; flowers small, the perianth absent; stamens 6 or 8, sometimes fewer, 

the filaments filiform, free, the anthers erect; pistil of 3 or 4 free or nearly free carpels, the ovules 2 to 4 in each carpel; fruit 
subglobose, folliclelike; mature seed globose, usually solitary in each carpel——Two species, one in N. America and one in e. 
Asia. 

Han-cE-sHo Zoku 

1. Saururus chinensis (Lour.) Baill. Spathium chinense 
Lour.; Saururus loureiri Decne.; Saururopsis chinensis (Lour.) 
Turcz.— Han-ce-sH6, KaTa-sHIRO-GusA. Foetid perennial 
with thick creeping rhizomes; stems 50-100 cm. long, erect, 
sparsely branched; leaves narrowly to broadly ovate, 5-15 cm. 
long, 3-8 cm. wide, acute, 5- to 7-nerved, entire, paler be- 
neath, cordate-auriculate, the uppermost white on the lower 

long, slightly clasping at base; racemes 10-15 cm. long, 
densely many-flowered, erect, nodding while young, sparsely 
pubescent with crisped hairs, the bracts ovate-rounded, about 
1.5 mm. wide, the pedicels 2-3 mm. long; stamens 6 or 7; 
carpels 3-5, glabrous——June-Aug. Around ponds and along 
rivers; Honshu, Shikoku, Kyushu; common.——Korea, Ryu- 
kyus, China, and Philippines. 

half, the petioles rather broad, with a ridge beneath, 1-5 cm. 

2. HOUTTUYNIA Thunb. 

Erect perennial herbs with alternate, petiolate, entire, cordate leaves; stipules rather large, membranous, adnate to the petiole 
at base; spikes terminal, pedunculate, with 4-6 whitish involucral bracts at base; flowers sessile, bisexual, small, naked; bracts 
small; stamens 3-8, the filaments adnate to the ovary; carpels 3 or 4, with parietal placentae; styles 3 or 4, simple; fruit sub- 
globose, dehiscent below the style inside; seeds rather numerous, globose——A single species, in e. Asia. 

1. Houttuynia cordata Thunb. 

Doxupami Zoku 

Polypara cordata cm. long, the involucral bracts usually 4, elliptic or oblong, 
(Thunb.) Buek; P. cochinchinensis Lour——Doxupamt. _ spreading, persistent, 1.5-2 cm. long, white above; spikes 1-3 
Foetid, glabrous perennials with elongate, slender rhizomes; cm. long, short-cylindric, densely many-flowered, the flowers 

stems 20-50 cm. long, usually simple; leaves broadly ovate- sessile——June-July. Shaded places in lowlands; Honshu, 
cordate, 3-8 cm. long, 3-6 cm. wide, deep green, paler be- Shikoku, Kyushu; very common.—Ryukyus, Formosa, 
neath, the stipules oblong, obtuse, persistent; peduncles 2-3 China, Himalayas, and Java. 

Fam. 60. PIPERACEAE  Kosuod Ka Pepper Family 
Herbs, shrubs or rarely small trees, sometimes scandent, often fleshy; stems and branches sometimes jointed; leaves alternate, 

verticillate, rarely opposite, entire, the stipules sometimes absent; spikes or racemes densely many-flowered; flowers small, the 
perianth absent, bisexual or unisexual, bracteate; stamens 2-10; ovary unilocular, with a solitary basal orthotropous ovule; stigmas 

1-6, sessile or the styles short; fruit a berry, l-seeded, the embryo small, the endosperm fleshy—About 5 genera, with more 
than 1,000 species, chiefly in the Tropics. 

1A. Stigma solitary; erect sometimes fleshy herbs, often creeping at base. ........-.. 2s eecceee ccc ee eset eecesecceees 1. Peperomia 
1B. Stigmas (2—)3-4(-5); commonly scandent woody plants, sometimes herbs. ..........00 0 0c c cence eee e eee e ence eeeeeaes 2. Piper 
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I. PEPEROMIA Ruiz & Pav. Sapa-so Zoku 

Annuals or perennials; stipules absent; leaves alternate, opposite, or verticillate, entire, usually fleshy, commonly with pellucid 
dots; spikes densely or loosely flowered; flowers minute, bracteate, sometimes sunken in the axis, bisexual, sessile, the perianth 

absent; stamens 2, the filaments usually short, the anthers globose or depressed-globose, 2-locular and often confluent; stigma 
often penicillate; berry small, scarcely fleshy, the seeds similar to the fruit in shape——About 400 species, pantropic. 

1. Peperomia japonica Makino. Sapa-so. Fleshy, 
densely soft-puberulent, green perennial herb; stems 10-30 cm. 
long, erect, terete, from ascending base, sparsely branched; 
leaves spreading, verticillate in 3’s to 5’s, slightly fleshy, 
elliptic, obovate or broadly elliptic, 1-2.5 cm. long, 7-15 mm. 

2. PIPER L. 

wide, entire, rounded to broadly obtuse, the petioles 3-8 mm. 
long; spike erect, short-pedunculate, 2-4 cm. long, rather 
densely many-flowered, glabrous except the peduncle; flowers 
minute, sessile; fruit globose, about 0.4 mm. long—Shi- 
koku, Kyushu (s. distr., Yakushima and Tanegashima). 

Koso Zoku 

Scandent, woody or rarely herbaceous plants or sometimes small trees, with jointed branches; leaves alternate, entire or 
rarely 3-lobed, 3- to many-nerved, the stipules rarely absent; spikes terminal; flowers bisexual or unisexual, usually sessile, some- 

times sunken in the axis, adnate to a peltate bract; perianth absent; stamens 2-4, rarely to 8, the anthers ovoid or globose, some- 

times oblong; stigmas 2-5; berry small, globose or ovoid; seeds globose ——More than 700 species, pantropic. 

1. Piper kadzura (Choisy) Ohwi. Ipomoea kadsuru 
Choisy; P. futokadsura Sieb——FuTo-KazuRA. Scandent 
over trees and rocks, often radicant; leaves ovate (sometimes 
rounded-cordate in young specimens), 5-8 cm. long, usually 
3-4 cm. wide, long-acuminate, rounded at base, entire, rather 

hairy, 5-nerved or nearly so; spikes 3-8 cm. long, pedunculate, 
nodding to pendulous; flowers unisexual (plants dioecious), 
the bracts peltate; fruit globose, red, 3—4 mm. in diameter —— 
May-June. Woods near seashores; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu——s. Korea and Ryukyus. 

thick, dark green, paler beneath and often scattered soft 

Fam. 61. CHLORANTHACEAE 

Herbs or shrubs, sometimes aromatic; leaves opposite, usually serrate, pinnately veined, the petioles joined by a horizontal 
ridge on stem or by a short sheath, the stipules small, linear, subtending the petiole or inserted on the margin of the sheath; 
inflorescence a simple or branched spike (rarely capitate), essentially terminal; flowers unisexual or bisexual, the perianth 
absent in the bisexual ones; stamens 1 or 3, sometimes 2, connate below, sometimes adnate to the ovary; ovary 1, I-locular; stigma 

sessile or rarely with a short stalk, truncate or short-linear, undivided; ovules solitary, orthotropous; fruit a drupe, ovoid or 

globose, the exocarp fleshy or juicy, the endocarp hard; seeds with copious endosperm, the embryo small. Four genera, 
with about 40 species, chiefly in the Tropics and warmer temperate regions. 

SenryOo Ka Chloranthus Family 

MA Stamens) evergreen shir wbsay ja. aicyty<is ie peds ve peyene r= sey siete re testes acces ta ve oh) ieee ahaa sy Te cys ETERS ae ea Ne eee ee 1. Sarcandra 

Bae Stamens), connate) below,siperennialpherbsiomshnubsysse eee eae eee eee Eee Eonar 2. Chloranthus 

1. SARCANDRA Gardn.  Srnryo Zoxu 

Shrubs with jointed nodes; leaves evergreen, opposite or verticillate in 3’s or 4’s, petiolate, serrate, pinnately nerved, the 
stipules short, with 2 marginal projections, green; spikes terminal, sometimes branched; flowers small, naked, sessile; stamen 1, 
adnate on the back of ovary and jointed at base with it, the anther 2-locular, introrse; stigma sessile, truncate; ovules pendulous, 
ventral——One species. 

1. Sarcandra glabra (Thunb.) Nakai. Bladhia glabra 
Thunb.; Chloranthus glaber (Thunb.) Makino; Chloranthus 
brachystachyus Bl.; Ascaria serrata B|——SENRyO. Gla- 
brous evergreen shrub 30-80 cm. high; stems terete, green, 
spreading, the nodes slightly swollen; leaves oblong or ovate- 
oblong, 10-15 cm. long, 4-6 cm. wide, deep green, lustrous, 
sharply serrate, acuminate, the petioles 5-15 mm. long; spikes 
terminal, short-pedunculate, simple to few-branched below, 

15-30 mm. long, erect; flowers small, white; stamen 1, the 

anther 2-locular, introrse; fruit fleshy, globose, orange-scarlet, 
5-7 mm. in diameter——Woods; Honshu (Tokaido and 
Kinki Distr.), Shikoku, Kyushu; rather common.—s. Korea, 
Ryukyus, Formosa, China, India, and Malaysia. 

Cy. Flava. S. glabra forma flava (Makino) Ohwi; 
Chloranthus glaber var. flavus Makino——Kimino-sEnryo. 
Fruit yellow. Cultivated. 

2. CHLORANTHUS Sw. Cua-ran Zoxu 

Herbs or shrubs with swollen, jointed nodes; leaves simple, petiolate, serrate, the petioles connected by a transverse ridge on 
stem; inflorescence a terminal spike, simple or branched; flowers bisexual, the perianth absent; stamens 3, sometimes partly re- 
duced and sterile, the anthers 1- or 2-locular, introrse or extrorse, the filaments connate, forming a dilated, 3-lobed body, often 
attached on one side of the ovary; stigma sessile, truncate——More than 10 species, in s. and e. Asia. 



CHLORANTHACEAE; SALICACEAE 

1A. Evergreen shrub with leaves in evenly spaced pairs. .........-. 
1B. Herbs with leaves in few pairs near the apex. 
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APART O Th DE ORCU OTE OCOD a OCR Teac OCS 1. C. spicatus 

2A. Fertile stamens 2, the median one sterile; filaments elongate, linear, short-connate at base, the connective extending beyond the 

anther; spike usually solitary. ...........+ss-sssseesees POTTS LeyoneKer deren cca sitel ton aces creer ee revere cyererere lanier erekoiseiets 2. C. japonicus 

2B. Stamens 3, all fertile; filaments connate below, dilated, shortly 3-lobed above; spikes 1-3, usually 2. ..............-- 3. C. serratus 

1. Chloranthus spicatus (Thunb.) Makino. Nigrina 
spicata Thunb.; C. inconspicuus Sw——Cuaran. Small 
glabrous shrub, the branches ascending or spreading toward 
the base; stipules membranous, linear, 2-3 mm. long, mucro- 

nate; leaves oblong-ovate to ovate-elliptic, 4-8 cm. long, 2.5—-4 

cm. wide, rather obtuse, acute at base, shallowly undulate- 
serrate, the petioles 5-12 mm. long; inflorescence terminal, 

spicate, pedunculate, glabrous, the spikes 10-18, ascending, 2-3 

cm. long; stamens 3, the filaments connate——Chinese shrub 
long cultivated in Japan. 

2. Chloranthus japonicus Sieb. Tricercandra quadri- 
folia A. Gray; C. mandshuricus Rupr.; Tricercandra japonica 
(Sieb.) Nakai——Hirorrsurzuxa. Glabrous perennial from 
short, branching, creeping rhizomes; stems erect, usually sim- 
ple, 20-30 cm. long; leaves small, membranous and scalelike 
toward the base, the uppermost consisting of 2 ordinary pairs 
simulating a whorl of 4 leaves, ovate or elliptic, 4-12 cm. 
long, 2-6 cm. wide, abruptly acute, sharply serrate, the petioles 
10-15 mm. long; spikes usually simple, solitary, 2-3 cm. long, 
erect, the peduncle 2-5 cm. long; flowers white, sessile; fila- 
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ments white and conspicuous, shortly connate below and 
adnate to the ovary, linear, obtuse, spreading, 4-5 mm. long; 
fruit obliquely obovate, narrowed towards the base, 2.5-3 mm. 
long. Apr-May. Woods in low mountains; Hokkaido, 
Honshu, Shikoku, Kyushu; common.—-s. Kuriles, Sakhalin, 

Manchuria, and Korea. 
8. Chloranthus serratus (Thunb.) Roem. & Schult. 

Nigrina serrata Thunb—Futarrsuuka. — Erect glabrous 
perennial from branching rhizomes; stems 30-50 cm. long, 
usually simple; lower leaves reduced to membranous connate 
sheaths, the ordinary leaves 4 or 6, paired, approximate, ovate- 
oblong to elliptic or ovate, 8-15 cm. long, 4-7 cm. wide, acumi- 
nate, sharply serrulate, abruptly narrowed toward the base, the 
petioles 8-12 mm. long; spikes erect, usually 2, sometimes to 5, 
or solitary, 3-5 cm. long; flowers small, white; filaments 3, 
2.5-3 mm. long, connate into a broadly obovate, 3-lobed body, 
the median lobe slightly longer than the lateral ones; anthers 
introrse; fruit broadly obovoid, about 3 mm. long——Apr.— 
June. Woods in low mountains; Hokkaido, Honshu, Shikoku, 

Kyushu; common.——China. 

Willow Family 

Trees and shrubs, usually dioecious; leaves alternate, rarely subopposite, simple, usually stipulate, petiolate, usually serrate; 
inflorescence of aments; flowers unisexual, appearing before or with the leaves, in the axils of bracts; perianth wanting; stamen 
1 to many; ovary 1-locular, the style 1, stigmas 2-4; fruit a 2- to 4-valved capsule, the 2-4 placentae parietal; seeds few to nu- 

merous, with a tuft of long hairs (coma), the endosperm absent——Few genera, with about 350 species, circumboreal, in the 
temperate to cooler regions (few at high elevations in the Tropics) ; flowering mostly early in spring, but some species in summer. 

1A. Bud-scales numerous, imbricate; spikes pendulous with laciniate to toothed bracts; fowers with a cup-shaped gland. ...... 1. Populus 
1B. Bud-scales solitary; spikes with entire or denticulate bracts; flowers with 1 or 2 globose to cylindric glands or glandless. 

2A. Spikes pendulous; stigma deciduous with the upper part of the style. 
SA Elowers:ancmophilous;, without avolandey cena ccy ete lave cine sic verevstotchere Git cisiarerehiscs ciaininist oieve eueesveveisle ce necreieleremiciere 2. Chosenia 
3B. Flowers entomophilous, with 2 dorsi-ventral glands in the staminate ones, the glands lateral in the pistillate ones. ... 3. Toisusu 

2B. Spikes erect; flowers entomophilous or anemophilous, with 1 or 2 glands; stigma persistent. ............00eeeeeeeeeeeeee 4. Salix 

1. POPULUS L. Haxko-yanaci Zoku 

Dioecious trees; buds with imbricate, glandular or sometimes hairy bud-scales; leaves alternate, deciduous, usually ovate to 
ovate-rhomboid or subdeltoid, petiolate, entire or serrulate, involute in bud; flowers unisexual, with an oblique, cup-shaped gland, 
borne in the axils of laciniate, incised, or rarely entire bracts on pendulous, precocious aments; stamens 4 to many; ovary I-locular, 
the style solitary, short, the stigma 2- to 4-fid; capsules 2- to 4-valved; seeds small, ovoid, brown; cotyledons elliptic About 
30 species, in the temperate regions of the N. Hemisphere. 

1A. Petioles laterally compressed above. 
2A. Leaves deltoid or rhomboid-deltoid, glabrous, paler beneath; buds without hairs. ...............-+e000: 1. P. nigra cv. Italica 
2B. Leaves broadly ovate or rhomboid-rounded, slightly glaucous beneath, hairy while young; bud-scales pubescent. .... 2. P. sieboldii 

1B. Petioles not obviously compressed. 
Shay leaves denselyssilveryalanate) peneathiy Clsed OU MTtAaLgiSeu sly) </oyais ale mycie emperehesel o aiacas micistd nic eteh= lass cw tterereurelaer ciarereielen 3. P. alba 
3B. Leaves pale white and usually puberulous on nerves beneath, obtusely serrulate. ...........000eeeeeeeeeeeee 4. P. maximowiczit 

1. Populus nigra L. cy. Italica. P. nigra var. italica 3-5 cm. long, the flowers with rather numerous stamens.—— 
Koehne; P. italica Moench—Sety6-HaKo-yanaci, Popura, 
Deciduous tree of fastigiate habit, staminate; branchlets gla- 
brous, orange-red while young, the buds reddish, glabrous, 
viscid; leaves broadly deltoid or broadly rhombic-deltoid, 
abruptly short-acuminate, broadly cuneate to nearly truncate 
at the base, obtusely serrulate, glabrous, often with reddish 
nerves, the petioles 2-5 cm. long; staminate aments precocious, 

Apr. The Lombardy poplar, a cultivar of European origin, 
often cultivated in parks and gardens. 

2. Populus sieboldii Mig. P. tremula var. villosa sensu 
Fr. & Sav., non Wessmael; P. tremula var. sieboldiit (Miq.) 
Kudo—Yama-narasHI, Hako-yanaci. Deciduous tree with 

rather thick, purplish gray branches, white-pubescent while 
young, the bud-scales white-pubescent; leaf-blades ovate to 
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broadly so, 4-8 cm. long, 3-7 cm. wide, acute to abruptly 
acute, serrate, deep green, with a small gland on each side of 
the rounded to broadly cuneate base, slightly glaucous beneath 
and white-pubescent while young; aments precocious, the 
staminate 4-7 cm. long, 8-10 mm. across, stamens 5-7; the 
pistillate 5-8 cm. long, about 7 mm. across——Apr.—May. 
Mountains; Hokkaido, Honshu, Shikoku, Kyushu. 

3. Populus alba L. Unrajiro-aKo-vanaci, Haxuyo, 
GIn-DoRo. Deciduous tree; branches and bud-scales white- 

woolly while young; leaf-blades ovate, elliptic or narrowly so, 
4-10 cm. long, acute to obtuse, rounded to shallowly cordate 
at base, sinuately toothed or incised, deep green above, densely 
white-woolly beneath; pistillate aments about 5 cm. long; 
staminate flowers with 6-10 stamens——Sometimes cultivated 
in Japan, native of Europe and centr. Asia. 

4. Populus maximowiczii Henry. P. suaveolens var. 
latifolia Gombécz; P. suaveolens sensu auct. Japon., non Fisch. 

Doro-YANAcI, Doro-no-k1, Doro. Deciduous tree with 
thick branches, the branchlets at first pubescent, grayish; 
leaves subcoriaceous, ovate, elliptic or oblong, sometimes 

2. CHOSENIA Nakai 

SALICACEAE 

broadly ovate, 6-10 cm. long, abruptly short-acuminate, obtuse 
to shallowly cordate at base, obtusely serrulate, deep green 
above, puberulous on the nerves and whitish beneath, the 
petioles 1-4 cm. long, puberulous; staminate aments 5-10 cm. 
long, the stamens rather numerous; pistillate aments elongate 
after flowering; capsules rather loosely arranged, nearly ses- 
sile——Apr—June. Sunny fluvial plains and riverbanks; 
Hokkaido, Honshu (centr. distr. and northw.)—Korea, 
Manchuria, Ussuri, Amur, Sakhalin, and Kamchatka. 

The following are poorly known and reported to occur in 
Hokkaido: 

(1) Populus jesoensis Nakai. Ezo-yaMa-NARASHI. 
Plant glabrous; leaves larger and with longer petioles than in 
P. sieboldu Mig. 

(2) Populus davidiana Dode. CHdsEN-yAMA-NARASHI. 
Leaves smaller than in P. jesoensis Nakai and without glands 
at base of blade-—K orea, Manchuria, and Ussuri. 

(3) Populus koreana Rehd. Cxirmen-poro. Young 
branches glabrous, viscid; nerves of leaves impressed above. 

KesHo-yanaci Zoku 

Deciduous dioecious tree; buds provided with a single bud-scale; leaves relatively narrow, alternate, petiolate, usually serrate, 
sometimes entire, the stipules absent; flowers precocious, anemophilous; staminate aments pendulous, the bracts thinly mem- 
branous, adnate at base to the filaments; stamens 5, slightly unequal, the filaments filiform, the anthers 2-locular; pistillate aments 

pendulous, the bracts thinly membranous, caducous, hairy; ovary 1, 1-locular, stipitate; capsules 2-valved, the ovules 4, the endo- 
sperm absent——A single species, in e. Asia. 

1. Chosenia arbutifolia (Pall.) B. V. Skvortz. Salix 
arbutrfolia Pall.; C. bracteosa (Turcz.) Nakai; Salix macrolepis 
Turcz., pro parte; C. macrolepis (Turcz.) Komar.; S. 
splendida Nakai; C. splendida (Nakai) Nakai; S. bracteosa 
Turcz.m—Kesu6-yanact. _ Upright deciduous tree; branch- 
lets glabrous, usually glaucous, sometimes reddish; leaves with 

glaucous petioles 2-5(—7) mm. long, the blades oblanceolate or 
oblong-lanceolate, 6-8 cm. long, 1-2 cm. wide, obscurely ser- 
rate or sometimes entire, acute at both ends, quite glabrous, 

rather thick; staminate aments 1-2.5 cm. long, 45 mm. in 
diameter, the axis glabrous, the bracts 3- to 5-nerved, broadly 
ovate, about 2.5 mm. long, obtuse, loosely hairy on back; pistil- 
late aments 1-2 cm. long in flower, 4-5 cm. long in fruit, the 
bracts caducous; ovary glabrous, stipitate, the styles 2, free, 
jointed above, the stigma bifid, lobes linear Alluvial plains; 
Hokkaido, Honshu (Kamikochi in Shinano); locally abun- 
dant Korea, Sakhalin, e. Siberia, and the area surrounding 

the Ochotsk Sea. 

8. TOISUSU Kimura 

Deciduous dioecious trees with a single overlapping bud-scale, the margins free; leaves narrowly ovate, usually serrate, alter- 
nate, stipulate in vigorous shoots; aments cylindric, pendulous in anthesis, the pistillate bracts deciduous; flowers entomophilous, 

the staminate with 2 dorsi-ventral glands and 5-10 stamens, the pistillate with a gland on each side; ovary stipitate, the styles 
2, free or connate to the middle, the stigmas bifid, slender, becoming deciduous with the upper part of the style; ovules 4—— 

Oxa-yANAci Zoku 

Few species in e. Asia. 

1. Toisusu urbaniana (Seemen) Kimura. Salix cardio- 
phylla sensu auct, Japon., non Trautv. & Mey.; S. urbaniana 

Seemen; T. cardiophylla var. urbaniana (Seemen) Kimura 
OBA-YANAGI. Tree; branchlets dark reddish brown, sparsely 
short-pubescent while young; leaves narrowly ovate to broadly 
lanceolate, 5-13 cm. long, 1-4.5 cm. wide, acuminate, minutely 

serrate, obtuse to rounded or sometimes shallowly cordate at 
the base, fulvous especially on the underside when young, 
short-puberulous on the midrib above, glabrescent in age, 
glaucous beneath; aments appearing with the leaves, terminal 
on short leafy spurs, pendulous, 5-10 cm. long, the staminate 
densely flowered, about 8 mm. across, the bracts broadly ovate, 

4, SALIX L. 

obtuse, ciliate, densely silky on lower half, the pistillate elon- 
gate, to 10 cm. long; ovary densely grayish white-pubescent. 

May-June. Hokkaido, Honshu (centr. distr. and 
northw.) ——Kuriles. 

Var. schneideri (Miyabe & Kudo) Kimura. Salix urba- 
niana var. schneideri Miyabe & Kudo—TokacHI-YANAcl. 
Ovary glabrous—Hokkaido, Honshu (n. distr.) ——Sakha- 
lin. 

X Toisochosenia kamikochica (Kimura) Kimura. Salix 
kamtikochica Kimura——Kamikocutyanaci. A_bigeneric 
hybrid of Chosenia arbutifolia X Toisusu urbaniana. Occurs 
with the parents. 

Yanacr Zoku 

Usually deciduous, dioecious trees or shrubs; leaves alternate, rarely subopposite, petiolate or sessile, lanceolate, sometimes 
rounded-cordate, entire to serrate, those on vigorous young shoots often stipulate; aments appearing before or with the leaves; 
flowers solitary in the axils of bracts, with 1 or 2 glands; staminate flowers with 1-12, usually 2, stamens, the filaments elongate 

sometimes united below; ovary solitary, 2 carpellate, sessile or stipitate, the style slender or absent, the stigmas 2, each usually 
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bifid; capsules 1-locular, 2-valved; seeds usually many, silky-comose——More than 300 species, chiefly in the temperate and 
cooler regions of the N. Hemisphere, a few in S. America but none elsewhere in the S. Hemisphere. 

1A. Staminate flowers with 2 glands. 
2A. Stamens 3-5; bracts yellowish, deciduous in the pistillate flowers. 

Pave Bid -scalesswthi free bricate sear eins a tata a iecotshncicssknse o1s/<kss nase! oaTehMG eve ater of ot-ve. sie fetes sheletcne (Met) olaz ale etoxete 1. S. chaenomeloides 
SU) IbIGESe TESTI Celiginvine mrninnc SU555045 Se a aeemer aoee Goro Oe On ee sorccboondbopesouei ou sh oanopo S56 2. S. subfragilis 

2B. Stamens 2. 
4A. Erect shrubs or trees; leaves 4-15 cm. long, lanceolate, acuminate. 

5A. Pistillate flowers with 2 glands; leaves glabrous. 
6A. Spikes about 2 cm. long; leaves and branchlets green when dried; branchlets slender, often twisted; cultivated. 

3. S. matsudana Cv. Tortuosa 

6B. Spikes not over 1.5 cm. long, densely flowered; leaves and branchlets often dark brown when dried; branchlets rather thick; 
GGHESCIE: qocosnashanr cogaue ened sso cad cao au gUODeTnEDOOaD {ano TU boo pe NH qOOUEIm Se Rone ooOods 4. S. ertocarpa 

5B. Pistillate fowers with 1 gland; leaves usually pubescent. 

7A. Ovary glabrous. 
8A. Leaves linear-lanceolate; branchlets slender, drooping; styles short; cultivated. ..........-++--++++s-+-s 5. S. babylonica 
8B. Leaves lanceolate to broadly so; branchlets not drooping; styles nearly absent; indigenous. ............ 6. S. serissaefolia 

7B. Ovary pubescent. 
SACemcavesipalessreen! DOneAtl ey creteitey-tete eetrararareiete tebe ekatorereratte tater -tetelteyavatetclerorciac et eteralateielet=tebete clate clare ntetersreier 7. S. yoshinoi 
9B. Leaves glaucous beneath. 

10A. Petioles 2-5 mm. long; branchlets densely puberulent. ............- 2.0 e cece cece e eee eee ees 8. S. jessoensis 
10B. Petioles 5-10 mm. long; branchlets glabrous or glabrescent. ...........e eee ceeeee ec cee cece eeeeee 9. S. koreénsis 

4B. Dwarf alpine subshrub; leaves obovate to rounded, rounded at apex, 6-12 mm. long, subentire. .............. 10. S. pauciflora 

1B. Staminate flowers with 1 gland. 
11A. Stamens free. 

12A. Dwarf alpine shrubs; branchlets short, creeping, much-branched; aments terminal on short leafy branchlets. 
13A. Styles long; leaves 2—4 cm. long, the petioles 5-25 mm. long. 

14A. Leaves with prominently raised reticulate veinlets beneath. ..........2. cee ceee cee e cece eter eens 11. S. hidakamontana 

14B. Leaves without prominently raised veinlets beneath. 
15A. Leaves elliptic to oblong; bracts narrowly ovate, subobtuse, pubescent on both sides; alpine in Honshu. 12. S. nakamurana 
15B. Leaves elliptic to ovate-rounded; bracts elliptic, rounded at apex, densely pubescent; alpine in Hokkaido. 13. S. yesoalpina 

13B. Styles short; leaves 1—3 cm. long, the petioles 2—5 mm. long. ......22-scccessccvcccsrscresesvccrenanes 18. S. paludicola 
12B. Shrubs or trees of mountains and lowlands, with erect or ascending stems and branches. 

16A. Styles very short or absent. 
17A. Much-branched large shrubs; leaves 4-8 cm. long, 2—4 cm. wide, the petioles 1—-2.5 cm. long. 

18A. Sapwood of young branches with short, elevated, longitudinal striations; leaves pubescent beneath. ........ 14. S. bakko 

18B. Sapwood of young branches without striations. 
L9A2a Aduléileavesh pubescent beneath: steve aictcte raw. wcrc eee eteve, a eae EIA aeRO aye wre inte oe EAE 15. S. hultenit 
OB SeAdultileavesclabrous/on both sides. icie)~, sieieyale-s «1 Aelatevodeuenseveiei ate outbente) oleic ausvewe lapel e eve cree reeeelniete be 16. S. taraikensis 

17B. Small shrubs; the branches erect, slightly branched; leaves 2.5—4 cm. long, 5-12 mm. wide, the petioles 1-5 mm. long. 
17. S. subopposita 

16B. Styles distinct, longer than the stigma. 
20A. Spikes terminal on short leafy branchlets. 

21A. Leaves rounded with a mucro or very short-acute at apex, usually distinctly toothed; ovary glabrous or white-pubescent. 
19. S. reinit 

21B. Leaves rounded to obtuse, minutely and sometimes obscurely toothed; ovary yellow-brown villous. ...... 20. S. hidewoi 
20B. Spikes lateral, sessile or nearly so. 

22A. Leaves oblong to broadly elliptic, acute or short-acuminate. 

23A. Leaves 10-20 cm. long, narrowly oblong to elliptic, often yellowish pubescent; ovary nearly sessile. ...... 21. S. futura 
23B. Leaves 3-8 cm. long, elliptic, oblong, or obovate-elliptic, rarely lanceolate. 

24A. Young branchlets and the underside of leaves yellow-brown pubescent; leaves elliptic or oblong; ovary stiped. 
22. S. vulpina 

24B. Young branchlets and other parts white-pubescent or glabrous. 
25A. Leaves broadly cuneate to shallowly cordate at base; ovary long-stiped. ...............-.....-.... 23. S. shirait 
25B. Leaves acute to obtuse at base; ovary short-stiped. 

26A. Leaves ovate-oblong; fruiting spikes 3—5 cm. long; staminate spikes 2-2.5 cm. long. ........ 24. S. rupifraga 

26B. Leaves lanceolate; fruiting spikes 6-12 cm. long; staminate spikes 3-8 cm. long. ............... 25. S. japonica 

22B. Leaves lanceolate, gradually narrowed and acuminate. 

27A. Leaves glabrous from the beginning; branchlets and leaves glaucous. ..........---ecee cece cece eee eees 26. S. rorida 
27B. Leaves pubescent at least at first. 

28A. Leaves silky-pubescent beneath. 
29A. Branchlets thick, villous; flower-buds large, densely arranged on the branchlets; leaves silky-villous beneath. 

27. S. kinuyanagi 
29B. Branchlets more slender, silvery-pubescent; flower-buds rather loosely arranged; leaves silvery-pubescent. 

28. S. petsusu 
ZOBr sLeavestappressed-pupermlent DeneAathis Micha Wate viscvete alee sate ulelaciaUilelaeiais ee elelelitan sieve sl dlc o 29. S. sachalinensis 

11B. Stamens with the filaments united at base. 
30A. Stamens 2 with filaments connate beneath. 

31A. Styles absent or very short and less than half the length of the ovary; filaments pilose; leaves lanceolate to narrowly so. 
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32A. Leaves sessile or nearly so, scarcely exceeding 4 cm. in length, usually opposite and entire, rounded to shallowly 
cordate and slightly clasping the branches, rounded to obtuse at apex. ........--------eeeeeeeeeeeeeees 30. S. integra 

32B. Leaves distinctly petiolate, 6-16 cm. long, serrate, obtuse to acute and not clasping, acuminate to acute. 

33A. Petioles 2-5 mm. long; leaves linear-lanceolate, sometimes subopposite, obtuse to rounded at base; shrub cultivated 
and frequently naturalized. .................. 

33B. Petioles 2-8 mm. long; leaves always alternate. 
34A. Styles absent, the stigma entire. .............. 
34B. Styles short but distinct, the stigma bifid. ...... 

cscetlaratauchs dels Falevacele aun: avai Grate dia lagi ote Sratenaat chchete tans Rhett 31. S. koriyanagi 

He Sepa aetonctsnayerss weleisisisioielsnels seis eielele ae else SLRS entaEVabCana 
Pe arnian rican aac dReReRE tA A oeinaem enn et Uade.0 o0 33. S. gilgiana 

31B. Styles longer than the ovary, 2-3 mm. long; leaves white-pubescent beneath, with raised lateral nerves. 
35A. Adult leaves silky-pubescent beneath; bracts densely hairy. ............- sce cece cece eee eee eee ee 34. S. gracilistyla 
35B. Adult leaves glabrous; bracts glabrous except at base. . 

30B. Stamen 1, or the flowers with 1 or 2 stamens in one ament. 
ee CIO a ATR CE PORTE MLO OG 35. S. graciliglans 

36A. Staminate aments 4-7 cm. long, about 4 mm. across; glands cylindric; bracts dark colored; pistillate aments 3—4 cm. long. 
36. S. buergeriana 

36B. Staminate aments 2.5—4 cm. long, 6-10 mm. across; glands ovoid; bracts darkened above; pistillate aments 2—2.5 cm. 
long. 

37A. Stamen 1; bracts relatively short-villous; stipe of the ovary as long as the gland; leaves elliptic or narrowly ovate. 

37. S. harmsiana 
37B. Stamens 1 or 2; bracts long-villous; stipe of the ovary longer than the gland; leaves narrowly oblong. ...... 38. S. steboldiana 

1. Salix chaenomeloides Kimura. S. glandulosa See- 
men, non Raf—AKAME-YANAGI. Tree; young branches 
hairy, soon glabrate, yellowish, rather slender; leaves with 

petioles 5-12 mm. long with a small discoid gland near apex 
on each side, the blades oblong or narrowly so, sometimes 
elliptic, 5-12 cm. long, 1.5—5 cm. wide, short-acuminate, obtuse 
to acute at base, serrate with incurved teeth, glabrous and 
brownish red above while young, glaucous and glabrous or 
slightly pubescent only near base beneath, the lateral nerves 
many, rather prominent on both sides; staminate aments 2-6 
cm. long, rather loosely flowered, the filaments glabrous, the 
pistillate aments 2-4 cm. long in anthesis, 6-10 cm. in fruit, 
the bracts 1.5 mm. long, short-pubescent; styles very short, the 
stigma bifid; capsules about 3 mm. long, ovoid, glabrous, the 
stipe 1-15 mm. long——Honshu, Shikoku, Kyushu. 
Korea and China. 

2. Salix subfragilis Anderss. S. nipponica Fr. & Sav.; 
S. triandra var. nipponica (Fr. & Sav.) Seemen; S. amygdalina 
var. nipponica (Fr. & Sav.) C. K. Schn.; S. triandra sensu auct. 
Japon., non L.; S. hamatidens Lév. TACHI-YANAGI. Small 

tree or shrub; leaves with petioles 3-10 mm. long, the blades 

ovate- to elliptic-lanceolate, sometimes broadly lanceolate, 5-12 
cm. long, 5-25 mm. wide, long-acuminate, acute at base, ser- 

tulate, whitish beneath, becoming glabrous, the lateral nerves 
slender, rather many; staminate aments 2-5 cm. long, about 8 

mm. across, rather densely flowered; stamens 3, the filaments 

hairy below, the pistillate aments 2-3.5 cm. long; ovary gla- 
brous, stipitate. Wet lowlands; Hokkaido, Honshu, Shi- 
koku, Kyushu=—Sakhalin, Ussuri, Manchuria, n. China, and 

Korea. 

3. Salix matsudana Koidz. cv. Tortuosa. S. matsudana 
var. tortuosa Vilm.m—UNRYU-YANAGI. Glabrous tree with 
slender tortuous, flexuous branchlets; leaves with petioles 2-8 
mm. long, the blades linear-lanceolate, 5-8 cm. long, 4-10 mm. 
wide, long-acuminate, serrulate, cuneate to rounded at base, 
glaucous and slightly silky-pubescent beneath, becoming gla- 
brate; aments 1-2 cm. long, the peduncles with entire leaves; 

ovary nearly sessile, the styles almost absent——Occasionally 
cultivated as a garden ornamental. The typical phase of the 
species occurs in n. China, Korea, Manchuria, and e. Siberia. 

4, Salix eriocarpa Fr. & Sav. S. dolichostyla Seemen 
——JA-YANAGI. Trees; branches fulvous, short-pubescent; 

leaves with petioles 4-7 mm. long, the blades lanceolate, 7-12 
cm. long, 8-20 mm. wide, acuminate, acute at base, serrulate, 

glabrous and glaucous beneath, slightly short-pilose above, 
the lateral nerves slender, rather many; aments appearing with 
the leaves, the staminate nearly sessile, with few small leaves 
at base, 8-20 mm. long, about 5 mm. across, densely flowered, 
the bracts oblong-ovate, obtuse; ovary densely white-pubescent; 
style short, glabrous———Wet lowlands; Honshu, Shikoku, 
Kyushu. 

5. Salix babylonica L. S. pendula Moench—Suware- 
YANAGI. Tree with the branches slender, pendulous, brown- 
ish when old, short-pubescent to glabrate while young; leaves 
with petioles 3-6 mm. long, the blades linear-lanceolate, 8-15 
cm. long, 5-12 mm. wide, acuminate, serrulate, acute at base, 

glabrous or with scattered appressed pubescence, glaucous be- 
neath, the lateral nerves many; aments nearly sessile, 2-4 cm. 

long in the staminate, 1-2 cm. in the pistillate, densely leafy 

at base, the bracts narrowly ovate, with long hairs only at 
base, 1.2-1.5 mm. long; ovary glabrous, nearly sessile; style 
very short, the stigma bifid, rather thickened——Cultivated 
in Japan, but spontaneous in centr. China. Introduced and 
cultivated species related to S. babylonica are: 

Salix ohsidare Kimura. O-snipare. Branchlets thicker; 
leaves longer (10-20 cm.), 2.3-4 cm. wide; peduncles 5-8 mm. 
long; style slightly longer ——Uncommon; Honshu (n. distr.). 

Salix elegantissima K. Koch. Roxxaxu. Leaves lan- 
ceolate, to 2 cm. wide, pale green beneath, the petioles 1-1.5 
cm. long; pistillate aments to 5 cm. long, pedunculate; flowers 
with 2 glands, the ovary short-stiped, pubescent on the lower 
portion. 

6. Salix serissaefolia Kimura. Kocome-yanaci. ‘Tree 
with ascending grayish-brown branches, the branchlets short 
grayish pubescent soon glabrate; leaves with short-pilose 
petioles 2-6 mm. long, the blades thinly coriaceous, lanceolate 
to broadly lanceolate, 4-7 cm. long, 8-12 mm. wide, gradually 
long-acuminate, obtuse at base, serrulate, lustrous and yellow- 
ish green above, whitish beneath, the lateral nerves slender, 
spreading, paler colored and prominent above; pistillate 
aments rather slender, 1-1.7 cm. long, short-pedunculate, 
rather densely flowered, the bracts yellowish green, elliptic, 
nearly truncate or rounded at apex, about 2 mm. long, hairy 
only at base; ovary nearly sessile, with silky hairs near base; 
style very short, the stigma linear; capsules ovoid, about 2.5 
mm. long——Honshu (Kanté to Kinki Distr.). 

7. Salix yoshinoi Koidz. Yosuino-vanaci. Small tree 
with grayish branchlets densely white-pubescent while young; 
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leaves with white-villous petioles about 5 mm. long, the blades 
lanceolate, to 10 cm. long and 2.2 cm. wide, short-acuminate, 

serrulate, rounded at base, sparingly pubescent above at first, 
becoming glabrous, densely pubescent beneath at first, later 
sparingly so, the lateral nerves many; aments appearing with 
the leaves, the pistillate 1-1.5 cm. long, short-pedunculate, the 

bracts ovate, sparsely hairy on outer side, rounded at apex; 
ovary white-villous, sessile; style elongate, glabrous; staminate 
aments 1.5-2.5 cm. long, about 7 mm. across, the filaments 

long-hairy at base——Honshu (Kinki and Chigoku Distr.). 
8. Salix jessoensis Seemen. S. hondoensis Koidz—— 

SHIRO-YANAGI. Tree with brownish branches, the branch- 

lets densely short-pubescent with grayish hairs; leaves with 
pubescent petioles 2-5 mm. long, the blades lanceolate or 
narrowly so, 5-10 cm. long, 8-15 mm. wide, long-acuminate, 

serrulate, the juvenile ones glaucous and densely appressed 
silky-pubescent but only sparingly so when mature; aments 
short-pedunculate, the staminate 2-3 cm. long, rather loosely 
flowered, the bracts oblong, rather densely hairy near base, the 
filaments hairy below, the pistillate 3-4.5 cm. long, densely 
flowered, the bracts retuse to obtuse; ovary pubescent; style 
very short or almost absent, the stigma oblong, entire-—— 

Hokkaido, Honshu. 

9. Salix koreénsis Anderss. S. pseudojessoensis Lév. 
—Koraryanaci. ‘Trees with grayish brown or brownish 
green branches, the branchlets glabrous or short-pubescent; 
leaves with glabrous petioles 5-10 mm. long, the blades lan- 
ceolate, 8-13 cm. long, 12-25 mm. wide, acuminate, serrulate, 

rounded to acute at base, glabrous on both sides except the 
midrib, glaucous beneath; staminate aments 1-3 cm. long, 6-7 
mm. across, densely flowered, the bracts ovate-oblong, obtuse, 

about 2 mm. long, long white-hairy; anthers reddish brown, 
the filaments hairy below, the pistillate aments 7-15 mm. 
long, densely flowered; ovary villous, sessile, the style relatively 
long, the stigma bifid——Honshu (western distr.), Kyushu. 
—Korea and Manchuria. 

10. Salix pauciflora Koidz. Ezo-mame-yanaci. Small 
prostrate shrub with slender branchlets, short-pubescent, chang- 
ing to red-brown in age; leaves with pubescent petioles 14 
mm. long, the blades thinly coriaceous, obovate to elliptic, 
sometimes nearly rounded, 6-12 mm. long, 3-10 mm. wide, en- 
tire, subacute to obtuse or rounded at base, lustrous and gla- 

brous above, pale green and sparsely long-pubescent on mid- 
rib beneath, glabrous or short-pubescent on margin; staminate 
aments globose, 5- to 30-flowered, terminal on short lateral 

branchlets, leafy below, 3-10 mm. long, the bracts obovate, 

rounded at apex, reddish on upper half, hairy on margin and 
inner side, glabrescent outside, 1.2-2.2 mm. long; filaments 
free, glabrous; pistillate aments 5- to 30-flowered, 13-17 mm. 

long in fruit; capsules about 5 mm. long, glabrous, stipitate; 
style short, the stigmas very short, bifid——July-Aug. AL 
pine slopes; Hokkaido (Mount Daisetsu)——Forma_ hebe- 
carpa Kimura. Ovary pubescent. Occurs with the typical 
phase. 

11. Salix hidakamontana Hara. HiaKka-mine-yanact. 
Low shrub 10-20 cm. high, with decumbent branches, the 

branchlets silky-pubescent while young; leaves with petioles 
1-2.5 cm. long, the blades rounded to elliptic, 2-4 cm. long, 
1.5-3.5 cm. wide, sometimes retuse at apex, rounded to shal- 
lowly cordate at base, entire or with obsolete undulate teeth, 
glabrous, glaucous, the veins and veinlets raised reticulate be- 
neath, impressed above; pistillate aments terminal on short 

365 

leafy branchlets, densely flowered, 2-5 cm. long in fruit, the 
bracts ovate or oblong, obtuse or subacute, 1-1.5 mm. long, 
silky villous; capsules narrowly ovoid, 4-6 mm. long, glabrous, 
subsessile——Alpine regions; Hokkaido (Hidaka mt. range). 

12. Salix nakamurana Koidz. Rencg-twa-yANacI, Ta- 
KANE-IWA-YANAGI. Small prostrate shrub with rooting 
branches, the branchlets at first slightly silky, soon glabrate, 
changing to dark purple-brown in age; leaves with glabrous 
petioles, the blades elliptic or obovate, sometimes oblong, 
2-4 cm. long, 1-3 cm. wide, rounded or sometimes obtuse at 
apex, obtuse to acute at base, entire or with remote obsolete 

teeth, glaucous beneath, the lateral nerves prominently arcuate 
above; aments 2.5-4 cm. long, on short lateral branches, the 

bracts narrowly ovate or oblong, subobtuse to nearly rounded 
at apex, black-brown above, hairy on both sides; filaments 
short-connate below; ovary glabrous, short-stipitate; style dis- 
tinct, the stigma short-linear, bifid——July. Alpine slopes; 
Honshu (high mountains of Kai and Shinano Proy.); rare. 

Var. eriocarpa Kimura. Ovary hairy. Occurs with the 
typical phase. 

13. Salix yezoalpina Koidz. S. cyclophylla Seemen, non 
Rydb.—Marusa-yanact. _ Low shrub with prostrate, root- 
ing branches, the branchlets glabrous or sometimes slightly 
pubescent while young, becoming purple-brown in age; leaves 
with glabrous petioles 5-15 mm. long, the blades variously 
elliptic or rounded, 2-4.5 cm. long, 1-3.5 cm. wide, essentially 

entire, slightly silky while young, glaucous beneath, rounded, 
barely mucronate or retuse, broadly cuneate to shallowly 
cordate, the lateral nerves and reticulate veinlets slightly raised 

beneath; staminate aments 15-30 mm. long, densely flowered, 
the pistillate slightly elongate after anthesis, to 2-5 cm. long, 
the bracts elliptic, nearly half as long as the capsule, rounded 
at apex, densely long-hairy; capsules subsessile, glabrous; style 

slender, the stigmas rather slender, bifid, the filaments gla- 
brous——July. Alpine slopes; Hokkaido. 

Var. neoreticulata (Nakai) Kimura. S. neoreticulata Na- 
kai——Inu-maruBa-yanacl. Distinguished from the typi- 
cal phase by the leaves lustrous above and the prominently 
raised reticulate veinlets beneath, and silky ovaries—Hok- 
kaido (Mount Daisetu and Mount Rishiri). 

14. Salix bakko Kimura. S. caprea sensu auct. Japon., 
non L—Bakko-YANAGI. Tree with grayish brown 
branches pubescent at first, the sapwood with elevated, short, 
longitudinal striations; leaves with petioles 1-2 cm. long, the 
blades oblong or elliptic, 6-13 cm. long, 3-4 cm. wide, acumi- 
nate to acute, undulate-serrate or nearly entire, acute to 

rounded at base, vivid green and glabrous above, glaucous 
and densely white crisped-pubescent; staminate aments 3-5 
cm. long, rather broad, short-pedunculate, very densely 
flowered, the bracts narrowly oblong to lanceolate, 3-4 mm. 
long, subacute, densely long-hairy on both surfaces; stamens 2, 
the filaments free, hairy below; pistillate aments to 10 cm. 

long in fruit, 15-20 mm. across; ovary villous, long-stipitate; 
style and stigmas very short, glabrous———Mountains; Hok- 
kaido (western distr.), Honshu (Kinki Distr. and eastw.). 

Salix leucopithecia Kimura. Furt-sope-yANAci. An al- 
leged hybrid of S. bakko X S. gracilistyla; sometimes culti- 
vated for ornament in early spring; only the staminate plant is 
known. 

15. Salix hultenii Floderus var. angustifolia Kimura. 
S. caprea sensu auct. Japon., pro parte, non L—Ezo-no- 

BAKKO-YANAGI, EZO-NO-YAMANEKO-YANAGI. Small tree or large 
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shrub closely allied to the preceding species, the second year 
branches purple-castaneous, the sapwood not or scarcely 
ridged; leaves with petioles 1-2 cm. long, pubescent above, the 
blades chartaceous, narrowly obovate or oblong, 6-12 cm. long, 
3-5 cm. wide, short-acuminate, with obsolete undulate teeth, 
acute to obtuse at base, glabrous except the midrib above, 
glaucous and densely crisped-pubescent—Hokkaido, Kuriles, 
Sakhalin, and Kamchatka. 

Salix X yoitiana Kimura is an alleged hybrid of No. 15 
possibly crossed with S. gracilistyla. 

16. Salix taraikensis Kimura. S. hastata sensu auct. 
Japon., non L.—Tararka-yanaci. Large shrub with the 
juvenile branchlets silky pubescent, soon becoming glabrous; 
leaves with nearly glabrous petioles 1-1.5 cm. long, the blades 
chartaceous, narrowly obovate or rhomboid-elliptic, 6-10 cm. 

long, 2-3.5 cm. wide, acuminate to acute, obsoletely serrulate, 
acute at base, usually broadest at or above the middle, glabrous 
except for silky pubescence on nerves beneath and on the 
upper surface while young, glaucous beneath, deep green and 
lustrous above; staminate aments elliptic or short-cylindric, 

densely flowered, 2.5-3.8 cm. long, 18-27 mm. wide; pistillate 
aments 2-2.7 cm. long, short-cylindric, pedunculate, the bracts 
oblong, obtuse or nearly so, densely hairy on both surfaces, 
2.3-2.6 mm. long; ovaries white-villous, stipitate; style short, 

the stigma bifid, the lobes short, rather thick; capsules about 
9 mm. long——Hokkaido (Kushiro and Nemuro Prov.).—— 
Sakhalin. 

17. Salix subopposita Mig. S. repens var. subopposita 
(Mig.) Seemen; S. sibirica var. subopposita (Miq.) C. K. Schn. 
—WNo-yanac!, HiIMe-yANAcI. Small shrub, the branches 
rather slender, erect, deep brown, densely short grayish 
pubescent while young; leaves with petioles 1-5 mm. long, 
the blades broadly lanceolate, broadly oblong-lanceolate to nar- 
rowly oblong, 2.5-4 cm. long, 5-12 mm. wide, acute, entire, 

acute at base, glabrous or nearly so above, glaucous and 
sparsely gray-yellow appressed-pubescent beneath, densely so 

while young, the nerves slightly impressed above, slightly 
raised beneath; staminate aments to 2.7 cm. long and 7 mm. 
across, densely flowered, the bracts oblong, rounded at apex, 
silky; pistillate aments short-cylindric, short-pedunculate, 1-2 
cm. long, 8-10 mm. across in fruit, densely flowered; capsules 
rather densely appressed grayish pubescent, about 4 mm. long; 
style nearly absent, stigma bifid, short—Honshu (Chugoku 
Distr.), Kyushu.—s. Korea (Quelpaert Isl.). 

18. Salix paludicola Koidz. MryaMa-yacHI-yANAGI. 
Dwarf procumbent shrub about 5 cm. high with rooting nar- 
row branches and yellowish brown, slightly lustrous, gla- 
brous branchlets; leaves with glabrous petioles 2-5 mm. long, 
the blades glabrous, obovate, 1-3 cm. long, 5-17 mm. wide, 
lustrous above, glaucous beneath, obtuse to rounded, broadly 
cuneate at base, entire or undulate-serrulate; staminate aments 

densely flowered, about 3 cm. long, about 10 mm. wide; 
pistillate aments terminal on short lateral few-leaved branch- 
lets, densely flowered, 3-4 cm. long in fruit, the rachis hairy, 
the bracts broadly ovate, yellowish brown, rounded at apex, 
densely hairy outside; ovary short-stipitate, densely pubescent; 
style short, the stigmas shortly bifid; capsules lanceolate, 7-8 
mm. long, loosely pubescent——Hokkaido (alpine zone on 
Mount Daisetsu); rare. 

Salix < pseudopaludicola Kimura is an alleged hybrid 
between Nos. 18 and 20. 

19. Salix reinii Fr. & Sav. S. glabra Fr. & Sav., non 
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Scop.; S. Rakista C. K. Schn ——Miyama-vanacl, MINE-YANAGI. 
Glabrous shrub, with relatively thick dark brown branches; 
leaves with petioles 5-13 mm. long, the blades obovate or ellip- 
tic, 2-6 cm. long, 1.5-3.5 cm. wide, rounded and mucronate to 
abruptly acute, with incurved, undulate-serrate teeth, rounded 
to obtuse at base, deep green above, glaucous beneath, the 
lateral nerves slender; staminate aments short-pedunculate, 
slender, 2.5—4 cm. long, rather loosely flowered, the axis short- 

pilose, the bracts broadly lanceolate to narrowly ovate, obtuse 
to acute, slightly pubescent below and near margins; pistillate 
aments narrowly cylindric, 3-5 cm. long; capsules stipitate, 
glabrous; style rather slender, the stigmas shortly bifid— 
Hokkaido, Honshu (centr. and n. distr.); rather common. 
—-s, Kuriles. 

Var. eriocarpa Kimura. Ker-mryaMa-yanaci. Branchlets 
and leaves silky hairy while young; ovaries densely white silky- 
hairy.—Alpine mountains; Honshu (centr. distr.). 

20. Salix hidewoi Koidz. Ezo-mryvama-yanaci.  Simi- 
lar to the preceding; shrub with glabrous branchlets at first 
dark purple, changing to dark brown; leaves with petioles 
4-10 mm. long, the blades oblong, rarely obovate, 1-5 cm. 

long, 7-25 mm. wide, obtuse to rounded, obtuse at base, 
slightly undulate-serrate, soon glabrous, not lustrous above, 
pale or slightly glaucous beneath; pistillate aments pedunculate, 
densely flowered, about 3 cm. long at anthesis, the axis villous, 

the bracts oblong, rounded at apex, yellowish brown villous; 
style short, stigmas bifid; fruiting aments 3.5-4.5 cm. long, 
about 1 cm. across; capsules 6-7 mm. long, puberulous, be- 
coming glabrate——Hokkaido.—-s. Kuriles. 

21. Salix futura Seemen. S. vulpinoides Koidz.; S. 
vulpina var. tomentosa Koidz——O-neko-yanaci. _ Large 
shrub, the branchlets dark brown, rather thick, at first brown- 
villous; leaves with petioles 8-15 mm. long, the blades nar- 
rowly oblong to elliptic, 8-20 cm. long, 3-6 cm. wide, acumi- 
nate, with margins slightly recurved, depressed-serrate, obtuse 
to acute at base, chartaceous, deep green and appressed 
pubescent above while young, glaucous and with pale to 
yellowish brown pubescence beneath especially on the nerves; 
staminate aments long-cylindric, densely flowered, sessile, 
about 5 mma. across, the bracts ovate, very obtuse, about 1.2 
mm. long, with relatively long dense hairs on both surfaces; 
ovary silky-pubescent, nearly sessile; style somewhat less than 
1 mm, long, the stigma short, bifid—Honshu (centr. distr. 
and northw.). 

Var. psilocarpa Kimura. Ovary glabrescent——Occurs 

with the typical phase. 
Salix X sirakawensis Kimura is a hybrid of No. 21 with 

S. integra. 
22. Salix vulpina Anderss. S. miquelii Anderss.; S. mi- 

quelii var. vulpina (Anderss.) Anderss.; S. ignicoma Lév. & 
Van’t.; S. datseniensis Seemen, pro parte ——KITSUNE-YANAGI. 
Shrub with lustrous dark brown branches, whitish and yellow- 
ish brown pubescent when young; leaves with petioles 6-10 
mm. long, the blades oblong to elliptic, 3-8 cm. long, 2-3.5 
cm. wide, acute to rather obtuse, acute to obtuse at base, 

irregularly obtusely serrate, not lustrous above, more or less 
glaucous and usually yellow-brown pubescent along the mid- 
rib beneath; staminate aments short-pedunculate, 2.5-4 cm. 
long, 5-6 mm. across, densely flowered, the bracts small, red- 
dish brown villous; filaments free or slightly connate and 
more or less pubescent below; capsules stipitate, glabrous; 
style slender, the stigmas short. Hokkaido, Honshu, Shi- 
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koku, Kyushu—-s. Kuriles. In western Honshu (Kinki Distr. 
and westw.), Shikoku, and Kyushu this plant is sometimes 
differentiated as S. alopechroa Kimura with aments having 
much more reduced leaves at base, the staminate shorter, 

thicker, and larger. 
23. Salix shiraii Seemen. Surrat-yanact. Shrub with 

dark brown branches, gray-appressed pubescent only when 
young; leaves with petioles 6-10 mm. long, the blades ovate to 
narrowly so, 2.5-5.5 cm. long, acuminate to caudately acumi- 
nate, sometimes acute, vivid green, acutely appressed-toothed, 
rounded to shallowly cordate, rarely subacute at base, glaucous 
and glabrous, sometimes gray-pubescent beneath when young; 
staminate aments nearly sessile, about 4 cm. long, 5 mm. wide, 
densely flowered, the bracts small, broadly ovate, rounded at 
apex, densely white-hairy; stamens 2, the filaments free, gla- 
brous; pistillate aments rather loosely flowered; capsules long- 
stipitate, glabrous, 2.5-3 mm. long; style slender, the stigmas 
short——Mountains; Honshu (near Nikko). 

24, Salix rupifraga Koidz. Koma-rwa-yanact. Shrub, 
with grayish brown glabrous branches, often with long grayish 
appressed-pubescence while young; leaves with petioles 4-10 
mm. long, the blades ovate-oblong to oblong, 4-6.5 cm. long, 

1.5-2.5 cm. wide, acuminate to very acute, loosely and acutely 
appressed-toothed, acute to obtuse or sometimes nearly rounded 
at base, silky pubescent on both surfaces when young, becom- 
ing glabrate except the puberulent midrib above, glaucous be- 
neath; staminate aments cylindric, 2-2.5 cm. long, about 6 

mm. across, short-pedunculate, the bracts elliptic or ovate, very 
obtuse, long white-hairy on both surfaces, about 1.3 mm. long; 
pistillate aments to 5 cm. long in fruit, densely flowered; 
ovaries glabrous, short-stipitate; styles and stigmas very short, 
stigmas bifid——Mountains; Honshu (Kai and se. Shinano 
Prov.). 

Var. eriocarpa Kimura. Distinguished by the pubescent 
ovaries. Occurs with the typical phase. 

25. Salix japonica Thunb. S. babylonica var. japonica 
Anderss.; S. fauriet Seemen——Suipa-yanaci. Shrub with 
brownish slender branches pubescent while young; leaves 

with petioles 3-5 mm. long, silky at first, soon glabrous, the 
blades lanceolate to broadly so, 5-8 cm. long, 1.5-2.5 cm. 
wide, glabrous, appressed-toothed, obtuse to rounded at base, 

vivid green above, glaucous or grayish beneath; staminate 
aments 3-8 cm. long, about 5 mm. across, rather loosely 
flowered; filaments pilose below; pistillate aments short- 

pedunculate, linear, rather loosely flowered, 6-12 cm. long, 
the axis scattered short-pilose, the bracts ovate, rounded at 
apex, sparsely short-pilose; capsules stipitate, glabrous; style 
short, the stigmas oblong——Hills and mountains; Honshu 
(centr. distr.) ; common. 
26. Salix rorida Lacksch. S. daphnoides sensu auct. 

Japon., non Vill.; S. lackschewitziana Toepfer-——Ezo-yYaNacl. 
Tree with glabrous, reddish, slightly glaucous branches; leaves 
with petioles 2-8 mm. long, the blades glabrous, lanceolate, 

5-12 cm. long, 7-30 mm. wide, long-acuminate, acute to ob- 
tuse or rounded at base, glaucous beneath, serrulate; staminate 

aments nearly sessile, 1.5-3.5 cm. long, 12-13 mm. across, very 
densely flowered, the bracts narrowly obovate, 2-2.5 mm. long, 
glandular on margin, densely long silvery-hairy, the filaments 
glabrous; pistillate aments 2-4 cm. long, 1-1.5 cm. across, 
very densely flowered; ovaries glabrous, stipitate; style slender, 
rather elongate, the stigmas short, bifid——Hokkaido, Hon- 
shu.— Sakhalin, Amur, Ussuri, and Korea. 
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Var. roridaeformis (Nakai) Ohwi. S. roridaeformis Na- 
kai; S. lackschewitziana var. roridaeformis (Nakai) Kimura; 
S. rorida var. eglandulosa Kimura——Ko-Ezo-yanaci. _ Bracts 
eglandular—Honshu (Kamikochi in Shinano)——Korea 
and Sakhalin. 

27. Salix kinuyanagi Kimura. S. viminalis sensu auct. 
Japon., non L—Kunv-yanact. _ Tree or shrub with gray- 
ish villous, rather thick branchlets; leaves with petioles 10-18 
mm. long, the blades chartaceous, narrowly lanceolate, 10-20 

cm. long, 1-2 cm. wide, caudately acuminate, obtuse to acute 
at base, with obsoletely undulate and slightly recurved mar- 
gins, appressed puberulent above while young, long-silvery ap- 
pressed-villous beneath; staminate aments ellipsoidal or ovoid, 
densely flowered, sessile, 2.5-3.5 cm. long, 15-20 mm. in di- 
ameter, the bracts broadly lanceolate, acute, villous outside, 
3-3.2 mm. long; filaments free, glabrous——Widely culti- 
vated in Honshu, Shikoku, and Kyushu; pistillate plant un- 
known to us. 

Salix X thaumasta Kimura is a hybrid of No. 27 with 
S. gracilistyla, 

28. Salix petsusu Kimura. S. viminalis sensu auct. 
Japon., non L.; S. viminalis var. yezoensis C. K. Schn.; S. 
yezoensis (C. K. Schn.) Kimura——Ezo-No-KINU-YANAGI. 
Tree resembling No. 27, differing in the rather slender 
branches, these less densely hairy with shorter pubescence, the 
branchlets grayish brown, densely white-pubescent while 
young; leaves with pubescent petioles 8-15 mm. long, the 
blades lanceolate to oblong-lanceolate, 10-20 cm. long, 1.5-2 
cm. wide, long-acuminate, acute to obtuse at base, entire, 
usually glabrous above, with dense silvery appressed hairs be- 
neath; staminate aments short-cylindric or ovoid-cylindric, 
2-3.5 cm. long, 1-1.5 cm. in diameter, sessile; pistillate aments 
cylindric, 3.5-6(-10) cm. in fruit, the bracts 2-2.5 mm. long, 
dark brown above, white-hairy on back—Hokkaido, Hon- 
shu (centr. distr. and northw.)——Sakhalin. 

29. Salix sachalinensis F. Schmidt. S. opaca Anderss. 
ex Seemen; S. sikokiana Makino; S. makinoana Seemen, pro 
parte; S. pilgeriana Seemen; S. sachalinensis var. pilgeriana 
(Seemen) C. K. Schn——Onoe-yanact. Tree; branches 
glabrous, brownish, slightly pubescent while young, the hairs 
short and grayish; leaves with petioles 2-6 mm. long, the 
blades lanceolate to narrowly so, 6-10 cm. long, 8-20 mm. 
wide, gradually acuminate at both ends, entire or obsoletely 
undulate with slightly recurved margins, short-appressed 
silky pubescent beneath especially while young, pale and 
scarcely glaucous on under side; staminate aments short- 
pedunculate, densely flowered, cylindric, 2-4 cm. long, 5-6 
mm. in diameter, the bracts lanceolate, obtuse, with long whit- 
ish hairs especially on margin, the filaments glabrous; pistil- 
late aments densely flowered, 2.5-5 cm. long; capsules with 
short whitish pubescence, stipitate; style elongate, slender, to 
1.5 mm. long, the stigma short, oblong, entire ——Valleys in 
mountains; Hokkaido, Honshu, Shikoku; rather common. 

— Amur, Ussuri, Sakhalin, Kamchatka, and Kuriles. 

The following hybrids are known: S. X euerata Kimura 
(S. gilgiana X S. sachalinensis); S. X ampherista Kimura 
(S. sachalinensis X S. vulpina);§. X ikenoana Kimura (S. 
integra X S. sachalinensis). 

80. Salix integra Thunb. S. purpurea sensu auct. Ja- 
pon., non L.; S. multinervis Fr. & Sav.; S. purpurea var. 
multinervis (Fr. & Sav.) Matsum.; S. savatieri Camus; S. 
purpurea subsp. amplexicaulis sensu auct. Japon., non Bory & 
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Chaub.—Inu-Kori-yanacit. Shrub with glabrous lustrous 
branches; leaves nearly sessile, usually opposite, narrowly ob- 
long to oblong, 3-6 cm. long, 7-20 mm. wide, rather thin, 

glabrous, rounded to subacute, obsoletely serrulate or entire, 

rounded to shallowly cordate, whitish beneath; staminate 
aments 15-25 mm. long, about 7 mm. in diameter, densely 
flowered, the bracts broadly obovate, rounded at apex, about 
2 mm. long, loosely long-ciliate, the filaments glabrous; pistil- 
late aments 15-30 mm. long, cylindric and densely flowered at 
first; ovary silky, sessile; style short, the stigmas very short, 
bifid; capsules about 3 mm. long, grayish white, with rather 
dense and appressed short hairs. Honshu, Kyushu.— 

Korea. 
The following hybrids are recorded: S. X hapala Kimura 

(S. gilgiana X S. integra); S. X sirakawensis Kimura (S. 
futura X S. integra); S. X isikawae Kimura (S. vulpina 
X S. sachalinensis). 
81. Salix koriyanagi Kimura. S. purpurea var. japonica 

Nakai; S. purpurea sensu auct. Japon., non L.—Kor1-YANacI. 
Shrub with glabrous, yellowish brown to brown branches; 
leaves alternate or sometimes opposite, with petioles 2-5 mm. 
wide, the blades linear-lanceolate, 6-8 cm. long, 5-10 mm. 
wide, gradually acuminate at the apex, obtuse to rounded at 
base, remotely serrate, thinly coriaceous, glabrous, deep green 

above, glaucescent beneath, the lateral nerves many, slender, 
rather spreading; staminate aments cylindric, densely flowered, 
2-3 cm. long, the bracts obovate, long-hairy; anthers deep 
purple; pistillate aments 2-3 cm. long, nearly sessile, densely 
flowered, the bracts narrowly obovate, obtuse, about 1.5 mm. 
long, loosely long-hairy; ovary sessile, white-villous; style and 
stigma very short, stigma bifid———Widely cultivated for 
making baskets and furniture——Korea. 

82. Salix miyabeana Seemen. S. sapporoensis Lévy. 
Ezo-No-KAwa-YANAcI. Shrub or small tree with glabrous, 
pale brown branches; leaves with petioles 3-8 mm. long, the 
blades lanceolate or narrowly so, 5-15 cm. long, acuminate at 
both ends, undulate-serrate, glabrous, glaucescent beneath; 

staminate aments 3-5.5 cm. long, sessile, densely flowered, the 
filaments completely connate; anthers yellow; pistillate aments 
4-8 cm. long, short-pedunculate, the bracts ovate, densely 
long-pubescent; ovary villous, sessile; stigma sessile, very short, 
undivided—Hokkaido, Honshu (n. distr.). 

83. Salix gilgiana Seemen. S. gymnolepis Lev. & Van't.; 
S. purpurea var. sericea Seemen, non Wimm.; S. purpurea 
subsp. gymnolepis (Lév. & Van’t.) Koidz—Kawa-yanacl. 
Shrub or small tree with elongate branches, at first short silky- 
pubescent, soon glabrate; leaves with petioles 2-8 mm. long, 
the blades lanceolate to narrowly so, or nearly linear, 5-12 cm. 
long, 5-10 mm. wide, acuminate, acute at base, glabrous, 
glaucous beneath, serrate; staminate aments 2-5 cm. long, ses- 
sile, the bracts obovate, rounded at apex, long-hairy, about 2 
mm. long, the filaments connate, hairy on lower half, the 
anthers purple; pistillate aments 2-4 cm. long at anthesis, 3-5 
cm. long in fruit; ovary appressed-pubescent, very short stipi- 
tate; style about 0.3 mm. long, the stigma short, bifid. Hok- 

kaido (Oshima), Honshu, Shikoku, Kyushu-——Korea. 
34, Salix gracilistyla Mig. S. thunbergiana Bl. ex An- 

derss.; S. brachystachys sensu auct. Japon., non Benth. 
INEKO-YANAGI. Shrub with rather thick erect branches, the 

young branchlets with long dense whitish pubescence, glabres- 
cent; leaves with densely pubescent petioles 5-10 mm. long, 
the blades linear-oblong to oblanceolate, 5-12 cm. long, 1.5-3 

SALICACEAE 

cm. wide, acute, obtuse to rounded at base, densely appressed 
grayish white pubescent beneath, serrulate or nearly entire, 
the lateral nerves prominently curved upward and elevated 
as in the veinlets; staminate aments 3-4 cm. long, 10-12 mm. 

in diameter, densely flowered, the bracts ovate, acuminate, 

densely long-hairy, about 2 mm. long; pistillate aments 2-5 
em. long; ovary long-hairy; capsules long-pubescent; style 
slender, about 2 mm. long, the stigma very short, bifid—— 
Hokkaido, Honshu, Shikoku, Kyushu.—Korea, Manchuria, 

and China. 
Var. melanostachys (Makino) C. K. Schn. S. thunbergi- 

ana var. melanostachys Makino; S. gracilistyla subsp. melano- 
stachys Makino—kKuro-vanaci, KurRo-ME. Aments and 

bracts dark brown; rarely cultivated; possibly only a cultivar. 
The following hybrids are reported: S. X thaumasta Ki- 

mura (S. gracilistyla X S. koriyanagi); S. X yoitiana Ki- 
mura (S. gracilistyla X S. hultenii var. angustifolia); S. X 
koiei Kimura (S. gilgiana X S. gracilistyla); 8. X iwahisana 
Kimura (S. gracilistyla X S. rorida); S. X cremnophila 
Kimura (S. gracilistyla X S. japonica); S. X turumatii Ki- 
mura (S. bakko X S. gracilistyla). Salix X Hatusimana Ki- 
mura (S. gracilistyla X S. integra ? or X S. Roriyanagi) is an 
alleged hybrid. 

85. Salix graciliglans Nakai. S. nakaii Kimura— 
CxHOsEN-NEKO-yANaAcI. Shrub; branches glabrous, appressed- 
silky while young; leaves with petioles 6-10 mm. long, pubes- 
cent or glabrous, the blades linear-oblanceolate or linear- 
oblong, 6-10 cm. long, 1-3 cm. wide, acuminate, acute or 
narrowly cuneate at base, glabrous above, glabrate but usually 
pubescent beneath while young, serrulate; staminate aments 
15-25 mm. long, 7-8 mm. in diameter, sessile, the bracts 
about 2 mm. long, oblong, acuminate to obtuse, glabrous ex- 
cept the long whitish hairs at base; pistillate aments 35 cm. 
long; ovary densely appressed pubescent; capsules densely 
pubescent; style 2-3 mm. long, the stigma very short, bifid. 

Reported to occur in Honshu (Tokaido Distr.) and Shi- 
koku. Korea. 

86. Salix buergeriana Mig. HasHrKarrtyanaci, Na- 
GABO-NO-YAMA-YANAGI. Shrub or small tree; branches gla- 
brous, white-pubescent while young; leaves subrhombic- 
oblong to rhombic-obovate, sometimes broadly elliptic, acute, 
with incurved undulate teeth on margins, obtuse to acute at 
base, white villous or with brownish hairs while young, 
glabrate or nearly so except the midrib, glaucous beneath; 

staminate aments 4-7.5 cm. long, about 4 mm. in diameter, 
short-pedunculate, the filaments pubescent below, the bracts 
villous with long grayish fulvous hairs on both surfaces, 
broadly ovate; pistillate aments 3-4 cm. long, about 5 mm. 
in diameter, to 6-8 cm. long in fruit; ovary densely pubescent; 
capsules slightly pubescent, stipitate; style mostly elongate, the 

stigma bifid——kK yushu. 
37. Salix harmsiana Seemen. TsukUSHI-YAMA-YANAGI. 

Shrub or tree; branches glabrous, white-pubescent while 
young; leaves oblong, elliptic or broadly so, acute, with in- 
curved teeth on margin, sparsely pubescent; staminate aments 
2.5-4 cm. long, about 6 mm. in diameter, short-pedunculate; 
stamen 1, pubescent below, the bracts ovate, obtuse, with long 
yellow-brown hairs on both sides; pistillate aments to 27 mm. 
long in anthesis, about 5 mm. in diameter; ovary densely 
pubescent, stipitate; style short, the stigma bifid—K yushu. 

88. Salix sieboldiana Bl. Yama-yanact. Shrub or 
small tree with dark brown branches; leaves with petioles 
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1-1.5 cm. long, the blades lanceolate-oblong to oblong, some- 
times elliptic, 3-10 cm. long, 15-35 mm. wide, short-acumi- 

nate, obtuse at base, with incurved-undulate obtuse teeth on 

margins, white-villous while young, soon glabrate above, 
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neath; staminate aments 3-3.5 cm. Jong, about 7 mm. in 
diameter, short-pedunculate, very densely flowered, the bracts 
ovate, obtuse, long-villous; filaments short-pubescent below; 

style short, the stigma bifid——kK yushu. 
glaucous and glabrate or pubescent only on the midrib be- 

Fam. 63. MYRICACEAE 

Shrubs and trees sometimes aromatic; leaves evergreen or deciduous, simple, entire or serrate, penninerved, without stipules; 
flowers unisexual (the plants monoecious or dioecious), in axils of densely imbricate scales on aments, without a perianth, brac- 
teoles absent or many; stamens 2 to many, usually 4-6; ovary sessile, 1-locular; style short, the stigmas 2; ovule solitary, basal, 

erect, orthotropous; fruit a small or rather large, globose to ovoid drupe, often with a heavy waxy coating, the exocarp juicy or 
fleshy, the endocarp hard; seed erect, without endosperm, the embryo erect, with fleshy, flat cotyledons——Two genera, with 

about 35 species, chiefly in the Tropics, with 1 species widely distributed in boreal regions. 

Yama-Momo Ka _ Sweet-gale Family 

1. MYRICA L. Yama-Momo Zoku 

Staminate aments oblong to cylindric, sometimes short; pistillate aments short-cylindric to ovoid; ovary with 24 small brac- 
teoles at base; leaves without stipules, entire or serrate——More than 30 species, chiefly in the tropics, few widely distributed 

temperate species. 

1A. Deciduous shrub of bogs; pistillate flowers with 2 winglike bracteoles adnate at the base; fruit small, resinous-scaly, about 2 mm. long. 
1. M. gale var. tomentosa 

1B. Evergreen tree of forests; pistillate flowers subtended by 2—4 small free bracteoles; fruit relatively large, exceeding the scales, tuberculate, 
ADONtM OMT OMe ravtea cs. ettiercic ct ictstets: steheleiacs e atclopere ots 

1. Myrica gale L. var. tomentosa C.DC. M. tomentosa 
(C. DC.) Aschers. & Graebn.; Gale japonica Cheval. 
YACHI-YANAGI. Shrub with dark brown branches, soft- 

pubescent while young; leaves oblanceolate to narrowly obo- 
vate, 2-4 cm. long, 7-15 mm. wide, somewhat obtuse, long- 
cuneate toward the base, more or less short-pubescent, with 

few depressed teeth on upper margins, pale green beneath, 
with yellow sessile glands on both surfaces, sessile or barely 
petiolate; pistillate aments sessile, oblong to ellipsoidal, 1-1.5 

cm. long, 5-6 mm. wide at maturity; fruit about 2 mm. long, 
resinous, broadly ovoid, the bracteoles 2, winglike, adnate at 

the base to the fruit——Apr. Bogs; Hokkaido, Honshu (Ise 
and eastw.); rather rare——Kuriles, Sakhalin, n. Korea, to e. 

BO era ey each a shears aleve crate v tenths letonalcia sy “ateevarerate aenvelae oes 2. M. rubra 

Siberia. The typical phase occurs widely in bogs in northern 
areas of the N. Hemisphere. 

2. Myrica rubra Sieb. & Zucc. M. nagi sensu DC., non 

Thunb.——Yama-momo. __ Evergreen glabrous tree; leaves 
coriaceous, oblanceolate to broadly so, 6-12 cm. long, 1-3.5 cm. 
wide, obtuse or acute with an obtuse tip, long-cuneate at base, 

entire, sometimes with few appressed teeth on upper margins, 
the raised nerves reddish on under side, the petioles 5-10 mm. 
long; pistillate aments sessile, narrow, 8-12 mm. long, with 
small scales; fruit globose, tuberculate, 12-15 mm. across, 

dark red when mature——Mar.—Apr. Honshu (sw. Kanto 
Distr., and Wakasa Prov. and westw.), Shikoku, Kyushu—— 
s. Korea, Ryukyus, Formosa, and China. 

Fam. 64. JUGLANDACEAE ~— Kurumi Ka 

Frequently foetid monoecious trees or shrubs; leaves alternate, imparipinnate, the leaflets sessile or short-petiolate, the stipules 

none; flowers unisexual, the staminate in long, lateral, usually pendulous aments, the perianth irregularly lobed or absent, the 
stamens 3 to many, the filaments short, the anthers oblong; pistillate fowers terminal, solitary or in racemes, 2-bracteolate at 

base, the perianth 3- to 6-lobed; ovary inferior, 1- or incompletely 2- to 4-locular; ovules erect, orthotropous; styles 2, stigmatic 
on the inner side; fruit a drupe or nut, 2- to 4-lobed; seeds large, the endosperm absent, the embryo usually corrugate, oily— 
Six genera, with about 50 species, in the temperate regions of the N. Hemisphere. 

Walnut Family 

1A. Fruit a winged nut. 
2A. Nuts borne in axils of persistent bracts of upright conelike aments. .............cceeec ccc cee eee eeeeeeeeeeeee 1. Platycarya 
BB ger IN tts Dore (On Pend ulous Moose ANIeNtss yp. lcwaenrestcats caterenc le skcherutores aretotalnierate asa bit epee oteienutene Seayomauat ete mew ctetaermtere elas 2. Pterocarya 

Ue: Sie A Pc ehatleon Bact ac poe Son God oleh ann het aCDOROON OD DSR Cod DOCTOR Herc eter En TACO tans ac ICET cic 3. Juglans 

1. PLATYCARYA Sieb. & Zucc. Nocurumi Zoku 

Deciduous tree; leaves alternate, large, the leaflets doubly serrate; aments erect, the staminate slender, short-pedunculate, usu- 

ally few, below the pistillate, the scales lanceolate, the flowers naked; stamens 8-10; pistillate aments solitary, ovoid-oblong, with 
imbricate, narrowly lanceolate, persistent, thick bract; bracteoles 2, adnate to the ovary; styles 5, short, thick; fruit an axillary 

winged nutlet on the conelike aments.——One species. 

1. Platycarya strobilacea Sieb. & Zucc. Petrophiloides 
strobilacea (Sieb. & Zucc.) Reid & Chandler——Nocurumt1, 
Nosu-No-k1, YAMAGURUMI. Deciduous tree with terete 

branches brown-pubescent while young; leaves rather large, the 
leaflets 7-15, sessile, lanceolate to narrowly ovate, 4-10 cm. 
long, 1-3 cm. wide, long-acuminate, doubly serrate, loosely 
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brown pubescent at first, soon glabrous except in the axils of 
the nerves beneath; aments few to several at the summit of 
the young branchlets, erect, the terminal aments pistillate, 
34 cm. long, 2-3 cm. across, ellipsoidal, with dark brown, 
linear-lanceolate, coriaceous, acuminate scales; fruit about 5 

2. PTEROCARYA Kunth 

JUGLANDACEAE; BETULACEAE 

mm. long, glabrous, obtriangular inclusive of the wing; 
staminate aments borne laterally below the pistillate——June— 
July. Mountains; Honshu, Shikoku, Kyushu—Korea, 
China, and Formosa. 

SawacuruMi ZoKU 

Deciduous monoecious trees; leaves alternate, pinnate, without stipules; flowers unisexual, on pendulous aments, the staminate 
with 2 bracteoles adnate to the bract, the perianth 1- to 4-parted, the stamens 6-18; pistillate flowers with 2 bracteoles at base, 
the perianth adnate to the ovary, the limb free, shortly 4-lobed; style short, bifid; fruit rather small, 2-winged; seed 4-locular at 
base; cotyledons 4-lobed, green, epigeal——About 10 species, chiefly in China, | species in Japan, 1 in Asia Minor. 

1. Pterocarya rhoifolia Sieb. & Zucc. SAwAGuRUMI. 
Tree; branches rather thick, terete, the branchlets short-pubes- 
cent or nearly glabrous; leaves large, clustered on the upper 
part of branchlets, petiolate, imparipinnate, the leaflets 11-21, 
ovate-oblong to lanceolate or broadly oblanceolate, 6-12 cm. 
long, 1.5-4 cm. wide, acuminate, serrulate, with yellowish 

nate aments short-pedunculate; stamens 10; pistillate aments 
pedunculate, very loosely flowered in the axils of scales, 
elongate after anthesis, 20-30 cm. long in fruit; nut conical, 
about 8 mm. long, 12-18 mm. wide inclusive of the winglike, 
obtusely toothed bracteoles——May. Valleys in mountains; 
Hokkaido, Honshu, Shikoku, Kyushu; rather common. 

sessile glands and brown pubescence in axils beneath; stami- 

3. JUGLANS L. 

Deciduous trees or rarely shrubs; leaves alternate, imparipinnate, foetid, without stipules, the leaflets opposite, entire or ser- 
rate; staminate aments axillary and pendulous, elongate; flowers in the axils of scales, with 2 bracteoles, the perianth segments 
1-4; stamens 3-40; pistillate aments terminal, loosely few to rather many flowered; flowers with a 3-lobed involucre consisting 
of a bract and 2 bracteoles, the perianth 4-lobed; style bifid, the stigma pinnate; nut large, drupelike, indehiscent, incompletely 
2- or 4-locular, with a ligneous wall; cotyledons 2- to 4-lobed, retained within the nut in germination.—About 15 species, in 

Kurumi Zoku 

the temperate regions of the N. Hemisphere. 

1. Juglans ailanthifolia Carr. J. sieboldiana Maxim., 
non Goeppert; J. allardiana Dode; J. coarctata Dode; J. lavallez 
Dode; J. sachalinensis (Miyabe & Kudo) Komar.; J. mirabunda 
Koidz—Onicurumr. Tall erect tree; branches grayish 
brown, densely glandular-pubescent when young; leaves large, 
petiolate, the leaflets 9-21, ovate-oblong, 8-12 cm. long, 3-4 cm. 
wide, abruptly acute to acuminate, appressed-serrulate, mi- 
nutely stellate-pubescent above while young, rather densely 
stellate-pubescent beneath, sessile and obliquely truncate at 
base; petioles and rachis densely glandular; staminate aments 
10-30 cm. long; pistillate aments 10- to 20-flowered, peduncu- 
late, densely brown-pubescent with crisped hairs; nut pubes- 
cent, with a hard shell, broadly ovoid to nearly globose, 2.5— 
3.5 cm. long, mucronate, rugose, with raised sutures——May. 
Hokkaido, Honshu, Shikoku, Kyushu; very variable. 

Fam. 65. BETULACEAE Kasa-No-KI KA 

Var. cordiformis (Maxim.) Rehd. J. cordiformis Maxim., 
non Wangenh.; J. subcordiformis Dode——HimeEcuruMI. 
Nut cordate or cordate-ovoid, rather depressed, the shell rela- 
tively thin, nearly smooth, with a shallow groove on each 
side ——Cultivated. 
Juglans regia L. var. orientis (Dode) Kitam. J. orien- 

tis Dode; J. regia var. sinensis sensu auct. Japon., non DC. 
CHOsEN-cuRUMI. A widely cultivated Chinese tree with 

glabrous leaves and branchlets, the leaflets 3-9, obtuse, entire 
except in the young tree; nut relatively thin-shelled. 

Juglans avellana Dode and Juglans notha Rehd. are al- 
leged hybrids of J. ailanthifolia Carr. X J. regia var. orientis 
(Dode) Kitam. 

Birch Family 

Deciduous trees or shrubs; leaves alternate, toothed, simple, the stipules usually caducous; staminate aments pendulous, 
elongate, the flowers 1-3 in axils of scales, the perianth 2- to 4-lobed, sometimes absent; stamens 2-15, the filaments free, the 
anther-locules distinct or connate; pistillate aments erect or pendulous, elongate or short, the flowers composed of a single 2- 
locular ovary; tepals present or absent; styles 2 or solitary and deeply bifid; ovules 1 or 2 in each locule, anatropous; fruit a nut, 
sometimes winged; endosperm absent; cotyledons fleshy About 7 genera, with about 100 species, chiefly in the N. Hemis- 
phere, usually flowering in early spring. 

1A. Staminate flowers solitary on each scale, without perianth; pistillate flowers with perianth; nut attached to a leaflike bract. 
2A. Staminate flowers without bracteole; pistillate flowers in spikelike aments; fruit small, subtended by a large bract. 

SASmeBractiofsthemutenatmtoothed) ormincised meer eerie eet retrain eri tarsterer eres ices ercrt ternal tenen stele tate ketene 1. Carpinus 
SBuBractiofithe muticonnaterats bases tormunomatubeniin er persiee rete tetereteenedeteteteielete)oter-tenevelenedesetenstellstod el etched atelienaredeletetetet iis 2. Ostrya 

2B. Staminate flowers 2-bracteolate; pistillate flowers 2—4, capitate; nut large, enveloped by a large foliaceous involucre. .... 3. Corylus 
1B. Staminate flowers 3-6 on each scale, with a perianth; pistillate flowers without a perianth; nut small, on inner side of closely im- 

bricated bracts or scales, sometimes winged on margin. 

4A. Stamens 2, the filaments bifid; scales of pistillate aments deciduous when mature. ............-.--- sees eee ee secre renee 4. Betula 

4B. Stamens 4, the filaments not lobed; scales persistent. .... 2-2... cee cece eee eee eee er te eee ete eee nteaees 5. Alnus 
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1. CARPINUS L. 

Deciduous trees or large shrubs; leaves more or less 2-seriate on the branchlets, petiolate, toothed, penninerved, the lateral 
nerves 7- to 24-paired, straight; staminate aments pendulous, clothed with bud-scales in winter, the flowers naked, the stamens 
3-15; pistillate aments terminal, the scales with 2 fowers in the axils; flowers 2-bracteolate, the perianth adnate to the ovary, with 
6-10 teeth at the top; style short, the stigmas linear; nutlets surrounded by a rather large leaflike longitudinally striate scale or 
bract——About 20 species in the temperate to warmer regions of the N. Hemisphere. 

Kuma-sHwE Zoku 

1A. Leaves with 7-15 pairs of lateral nerves, rounded to cuneate at base; staminate scales broadly ovate, subsessile; fruiting scales ovate; bark 

smooth. 

2A. Leaves 2-5(-6) cm. long, with 10-13 pairs of lateral nerves, acute to obtuse; fruiting aments few-scaled, spreading to ascending; 
Smal iireelorlarpershinDawemie seistaseetin octet y-ie lane tse ScnAaTDINA CO SOD COODODSORCOD ABM OC ose aaOnaOne 1. C. turezaninovit 

2B. Leaves 4-10 cm. long, with 12-15 pairs of lateral nerves, acute to acuminate; fruiting aments many-scaled, pendulous; trees. 

3A. Leaves acute to abruptly acuminate, pilose, the petioles pilose; fruiting scales loosely long-hairy, 20-25 mm. long, toothed only 
OM ODE SIME sc siatc-cinisis cate cisions cis peleterc eee eine crus SRO G HO OSIE DUG a Tino nt BECCAcao CAO oan nema 2. C. tschonoskit 

3B. Leaves caudately acuminate, glabrescent, the petioles slender, reddish, glabrate; fruiting scales short-hairy, 10-18 mm. long, with 

a lobule at base on each side, coarsely toothed on both sides or on one side. 1.0.1.2... cece eee cece eee eeeeees 3. C. laxiflora 

1B. Leaves with 15-24 pairs of lateral nerves, usually more or less cordate or sometimes rounded at base; staminate scales stipitate; fruiting 
scales ovate, toothed, membranous, closely imbricate; bark scaly. 

4A. Leaves narrowly ovate to ovate-oblong, 2.5—4 cm. wide, barely cordate to rounded at base, with 20-24 pairs of lateral nerves. 

4. C. japonica 
4B. Leaves ovate, 4-7 cm. wide, prominently cordate, with 15-20 pairs of lateral nerves. ............00eeeeeeeeeeeeee 5. C. cordata 

1. Carpinus turezaninovii Hance. C. paxii Winkl.; C. 
stipulata Winkl.; C. tanakaeana Makino; C. turczaninovii var. 
makinot Winkl—Iwa-sHwt. Small tree or large shrub 
with pilose branchlets and petioles; stipules persistent; leaves 
ovate, 2.5-5(-6) cm. long, 18-20 mm. wide, acute to sub- 
obtuse, double-toothed, rounded at base, nearly lusterless, 
glabrous and with slightly raised reticulate veinlets above, ap- 
pressed-pubescent beneath, with tufts of axillary hairs, the 
lateral nerves of 10-13 pairs; petioles 5-12 mm. long; fruiting 
aments ascending to spreading, 4- to 8-scaled, the peduncles 
pubescent, 1-2 cm. long, gradually curved; scales ovate to 
narrowly so, 10-18 mm. long, oblique, coarsely toothed; nuts 
broadly ovoid, about 4 mm. long, sparingly pilose above—— 
Honshu (Chigoku Distr.), Shikoku, Kyushu——Korea and 
China. 

2. Carpinus tschonoskii Maxim. C. yedoensis Maxim. 
—nu-sHwe. Tree with the branchlets, young leaves and 
petioles pubescent; leaves ovate to ovate-oblong, 4-8 cm. long, 

acute to short-acuminate, doubly serrulate with mucronate 
teeth, rounded at base, slightly appressed-pilose above, pilose 
beneath especially on the nerves and in the axils, the lateral 
nerves of 12-15 pairs, the petioles 8-12 mm. long; fruiting 
aments pendulous, pubescent, the peduncles 1.5-3 cm. long, 
loosely pubescent; scales subovate, 20-25 mm. long, pilose, 
coarsely toothed on one side; nuts ovoid-orbicular, about 4 mm. 

long, few-nerved, glabrous or thinly hairy above——Honshu, 
Shikoku.—Korea and China. 

3. Carpinus laxiflora (Sieb, & Zucc.) Bl. Distegocarpus 
laxiflora Sieb. & Zucc——Axka-suvE. Tree; branches loosely 
pilose while young; leaves ovate or ovate-elliptic, 4-7 cm. long, 
2.5-3.5 cm. wide, brownish when unfolded, caudate, doubly 
serrulate, rounded or rarely shallowly cordate at base, scat- 

tered long hairy while young, later appressed-pilose and with 
axillary tufts beneath, the petioles 8-12 mm. long, slender, 
glabrescent; peduncles 1.5-2 cm. long, glabrescent, sometimes 

2. OSTRYA Scop. 

minutely puberulous above; ament scales narrowly subovate 
or ovate-subdeltoid, 10-18 mm. long, with a lobule on each 

side at base, the margin toothed on one or both sides; nut 
broadly deltoid-ovate, striate, glabrous or puberulous above. 
— Hokkaido, Honshu, Shikoku, Kyushu=—Korea. 

4, Carpinus japonica Bl. Distegocarpus carpinus Sieb. 
& Zucc.; D. carpinoides Sieb. & Zucc.; C. carpinus (Sieb. & 
Zucc.) Sarg.; C. distegocarpus Koidz.; C. carpinoides (Sieb. & 
Zucc.) Makino——Kuma-suwr. ‘Tree with pubescent young 
branchlets; leaves narrowly ovate to ovate-oblong, 6-10 cm. 
long, 2.5-4 cm. wide, long-acuminate, rounded to shallowly 
cordate at base, doubly serrate with acute mucronate teeth, 

glabrescent above, with tufts of axillary hairs and long brown- 
ish hairs on nerves beneath, the lateral nerves of 20 to 24 pairs, 

the petioles 8-15 mm. long, puberulent above; fruiting aments 
pendulous, narrowly oblong, the peduncles 2-4 cm. long, 
puberulent, the scales 15-22 mm. long, narrowly ovate, with 
short appressed hairs, coarsely toothed; nuts oblong, about 4 
mm. long, with few striations —Honshu, Shikoku, Kyushu. 

Var. cordifolia Winkl. C. carpinoides var. cordifolia 
(Winkl.) Makino ——O-xuma-suwr. _ A large-leaved phase, 
occurring with the species. 

5. Carpinus cordata Bl. C. erosa Bl.; C. cordata var. 
pseudojaponica Winkl——Sawa-suipa. __ Tree, the branchlets 
soon glabrate; leaves ovate to broadly so or elliptic-ovate, 7-13 
cm. long, 4-7 cm. wide, abruptly acuminate, cordate, irregu- 
larly serrulate, with the teeth ending in a short awn, nearly 
glabrous or with scattered hairs on the nerves and axillary tufts 
of brownish short hairs on lower side, the lateral nerves of 15 
to 20 pairs, the petioles 1.5-3 cm. long; fruiting aments nar- 
rowly oblong, pendulous, the peduncles glabrous or pu- 
berulous, 2-4 cm. long, the scales 2-2.5 cm. long, oblong, 
toothed; nuts oblong, about 5 mm. long, glabrous, with about 
10 striations on each side——Hokkaido, Honshu, Shikoku, 

Kyushu.— Korea and China. 

Asapa Zoku 

Deciduous trees with scaly scabrous bark; leaves petiolate, ovate or narrowly so, doubly toothed; staminate aments elongate, 
pendulous (naked in winter), the perianth absent; stamens 3-14, the filaments bifid above; pistillate aments slender, erect, 2- 
flowered in axils of the scales, the scales imbricate, deciduous in fruit; ovary with an adnate perianth surrounded by the involucre 
which consists of the adnate bract and bracteole; stigmas 2, linear; nuts striate, enveloped by an accrescent rather membranous 
involucre, coarsely hirsute below.——Seven to eight species, in the N. Hemisphere. 



372 

1. Ostrya japonica Sarg. O. virginica var. japonica 
Maxim. ex Sarg.; O. japonica var. homochaeta Honda 
Asapa. Tree with pubescent and glandular-pilose young 
branchlets; leaves rather thin, narrowly ovate or ovate-oblong, 

7-12 cm. long, 3-5 cm. wide, acuminate to very acute with 
irregular awn-tipped teeth, pubescent and glandular-pilose on 
both sides or becoming glabrate except on nerves beneath, the 

3. CORYLUS L. 

BETULACEAE 

lateral nerves of 9 to 13 pairs, the petioles 4-8 mm. long, 
pubescent and glandular-pilose; fruiting aments narrowly 
ovoid, nodding, pedunculate, the scales ovate-elliptic, 13-17 
mm. long, entire, acute, short-pubescent, connate and clasping 

the nut below; nuts oblong-ovate, 5-6 mm. long, glabrous or 
with short hairs above——May-June. Hokkaido, Honshu, 
Shikoku, Kyushu.— Korea and China. 

HasHipamMi Zoku 

Deciduous trees or shrubs; leaves alternate, simple, scattered-pilose, doubly toothed, petiolate, induplicate in bud, the stipules 
caducous; staminate aments elongate, pendulous (naked in winter), the flowers naked, each scale with 4-8 axillary stamens, 
the filaments bifid above, the anthers pilose at apex; pistillate aments capitate, the flowers paired in the axils of small 
bracts, the perianth short; ovary 2-locular, the ovules 1 or 2 in each locule; styles 2, the stigma exserted; nuts rather large, en- 
veloped by an involucre, the cotyledons thick, hypogeal——About 20 species, in the N. Hemisphere. 

1A. Involucre leaflike, deeply incised, not tubular, not bristly; leaves broadly obovate, obovate-rounded or nearly obyersed deltoid. 
1. C. heterophylla 

1B. Involucre connate and tubular above the nut, densely bristly; leaves obovate to broadly so. .........---++-+e+e-es 2. C. sieboldiana 

1. Corylus heterophylla Fisch. O-nasH1sami, Onyo- 
HASHIBAMI. Shrub or small tree, the branchlets pubescent 
and glandular-pilose while young; leaves deltoid-obovate to 
orbicular-obdeltoid, 5-12 cm. long and as wide, truncate and 
abruptly acuminate, incised and doubly toothed, cordate, 
pubescent above while young, with short spreading hairs be- 
neath and loose ascending hairs on nerves, the petioles 5-20 
mm. long, pubescent and glandular-pilose; nuts 1-3 in a 
cluster, the involucre campanulate, 2.5-3.5 cm. long, puberu- 

lent, glandular-pilose below, striate, deeply toothed on margin; 
nuts subglobose, about 1.5 cm. across——Honshu (centr. 
distr.) - Korea, Manchuria, Ussuri, and Amur. 

Var. thunbergii Bl. C. heterophylla var. yezoensis Koidz.; 
C. yezoensts (Koidz.) Nakai——HasuipaMi. Leaves ob- 
ovate-orbicular to broadly obovate, abruptly short-acuminate, 
rarely glandular-pilose; involucres scarcely glandular-pilose. 

Hokkaido, Honshu, Kyushu. 

2. Corylus sieboldiana Bl. C. rostrata var. sieboldiana 
(Bl.) Maxim.; C. rostrata var. mitis Maxim.m—Tsuno-HA- 
SHIBAMI. Large shrub with pubescent branches; leaves 
obovate to broadly so, 5-10 cm. long, abruptly acuminate, ob- 

4. BETULA L. 

soletely incised and acutely serrulate, rounded or rarely shal- 
lowly cordate at base, often with a large brown-purple blotch 
on the center above, glabrous to slightly appressed-pilose on 
upper side, becoming yellowish brown when dry and loosely 
ascending-pilose on the nerves beneath, the petioles 1-1.5 cm. 
long, pubescent; nuts 1-3 in a cluster, short-conical, 6-8 mm. 
long, the involucre tubular, 1.5-5 cm. long, narrowed above 
the nut, shortly lobed or deeply dentate, puberulent and 
densely bristly-hairy——Hokkaido, Honshu, Shikoku, Kyu- 
shu. 

Var. brevirostris C.K. Schn. C. brevirostris (C. K. Schn.) 
Miyabe.——Tokkuri-HasHIBAMI. A phase with short in- 
volucres 1-2 cm. long——Occurs with the typical phase—— 
Korea. 

Var. mandshurica (Maxim.) C.K. Schn. C. mandshurica 
Maxim.; C. rostrata var. mandshurica (Maxim.) Regel—— 
O-rsuNo-HASHIBAMI. Leaves relatively large, distinctly in- 
cised, often cordate, pale green beneath, rather thin; invol- 
ucres gradually narrowed above, with spreading bristlelike 
hairs; nuts larger-———Hokkaido, Honshu (n. and centr. 
distr.) ——Korea, Manchuria, Amur, and Ussuri. 

SHIRA-KAMBA ZOKU 

Deciduous shrubs and trees; leaves petiolate, usually ovate, serrate-toothed, rarely incised, penninerved, the stipules deciduous; 
staminate aments elongate, pendulous (naked in winter), the scales usually 3-flowered in the axils, the bracteoles 2, adnate to 
the scale; perianth 4-parted; stamens 2, the filaments 2-fid above; pistillate aments short, sometimes cylindric, 3-flowered in the 
axils of bracts, the perianth absent; nuts usually wing-margined; deciduous with the scales——About 40 species, in the tem- 
perate and cold regions of the N. Hemisphere. 

1A. Fruiting aments 2-4, racemose, long-cylindric, (2—) 3-7 cm. long; leaves 8-14 cm. long, cordate. ............ 1. B. maximowicziana 
1B. Fruiting aments solitary, globose to short-cylindric, 1.5—5 cm. long; leaves less than 10 cm. long. 

7p beavesicistinctlyselaucoussbencathsiriitingamentsicLectas eee eee eee Erne reer ence Eee rene eoeEre 2. B. corylifolia 
2B. Leaves pale green and not glaucous beneath. 

3A. Fruiting aments erect or pendulous, short-cylindric or oblong-cylindric, the peduncles 3-12 mm. long. 
4A. Fruiting aments pendulous; bark white and smooth; leaves broadly deltoid-ovate to subdeltoid. .......... 3. B. platyphylla 
4B. Fruiting aments erect; bark brownish. 

5A. Leaves narrowly ovate-oblong to broadly ovate, dull above, with upward pointing teeth; petioles 5-15 mm. long. 
6A. Trees; leaves 4—8 cm. long. 

7A. Midlobe of fruiting scales slightly shorter than the lateral lobes; leaves irregularly toothed, the lateral nerves 6- to 
8-paireds petioles: 9—15\ mimeplon gs ys cps isiccisiet el cietmetee erSENS ie a nraasioiene Eien ARES EE 4. B. davurica 

7B. Midlobe of fruiting scales longer than the lateral; leaves serrulate, the lateral nerves 9- to 18-paired; petioles 4-10 mm. 
long. 

8A. Branchlets distinctly glandular; leaves with 9-10 pairs of lateral nerves. .............-------0000--- 5. B. schmidtn 
8B. Branchlets scarcely glandular; leaves with 14 to 18 pairs of lateral nerves. ...............----- 6. B. chichibuensis 
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GBaeSbrnbsileavesil5—4 cmb long sipetioles 5—lO)mm. longs fateyaerara/>e'e)<1=1= =) «1010/a\sif=!olelatatela(s ie otale ei eyeterotalsye atersyaisie 9. B. apoiensis 

5B. Leaves broadly deltoid-ovate or narrowly so, distinctly broader below, smooth and more or less lustrous above, the teeth 
more or less spreading; petioles 5-35 mm. long; lateral nerves 7— to 12(—15)-paired. .........000eeeeeeee 7. B. ermanu 

3B. Fruiting aments erect, sessile or subsessile, subglobose to oblong. 
9A. Leaves 1.5—4 cm. long, acute, with 4-8 pairs of lateral nerves; petioles 2-10 mm. long; shrub less than 1 m. high. 

10A. Leaves usually acute at base, the lateral nerves 4-6 pairs; fruiting aments 1-1.5 cm. long, 3.5-7.5 mm. across; bracts 
equally 3-lobed, the midlobe slightly recurved at tip; boggy places. .........eeeeeeeeeecceceeeeers 8. B. tatewakiana 

10B. Leaves usually rounded at base, the lateral nerves 6-8 pairs; fruiting aments 1-3 cm. long, 6-12 mm. across; midlobe of 
the bracts longer than the lateral ones, straight; rocky slopes. .......... cece cece eceeeceeeeeeeeerrere 9. B. apoiensis 

9B. Leaves 4-10 cm. long, acuminate, with 8-15 pairs of lateral nerves; petioles 4-25 mm. long; fruiting aments 2-3.5 cm. long. 
I Ates Leavesibroadly ovates|tmutinguscalesy13—U>mursilon gs <).\<)-:- «:<.< ots/ein/c,e1si0,<1e1a\s:sieye)olsjs e10,0)0)oje/blereuiolele vlervrere 10. B. globispica 
11B. Leaves narrowly ovate to more broadly so; fruiting scales 7-8 mm. long. ...........0000eeeeeeeeceeceeees 11. B. grossa 

1. Betula maximowicziana Regel. B. candelae Koidz. 
—UDAL-KAMBA, SAIHADA-KAMBA. ‘Tree with gray or orange- 
gray bark peeling off into papery thin pieces, the branchlets 
red-brown, glabrous, lustrous; leaves broadly ovate to nearly 
ovate-orbicular, 8-14 cm. long, 6-10 cm. wide, short-acuminate, 
deeply cordate at base, serrate, with glandular tipped teeth, 
scattered pilose while young above, slightly appressed pilose 
on nerves and later often becoming glabrous beneath, the lat- 
eral nerves of 10 to 12 pairs, the petioles 25-35 mm. long; 
fruiting aments 2-4 in a cluster, racemose, pedicellate, pendu- 
lous, long-cylindric, (2-)3-7 cm. long, 6-7 mm. in diameter; 
fruiting scales glabrous, about 3 mm. long, 3-lobed, the lateral 
lobes ascending, shorter than the midlobe; nuts about 3 mm. 

long, the wings 2-3 times as wide as the body——May-June. 
Hokkaido, Honshu (centr. and n. distr.) ——s. Kuriles. 

2. Betula corylifolia Regel & Maxim. Nexko-snupz, 
Urajiro-KAMBA, ‘Tree with grayish or whitish bark, the 
branchlets glabrous or nearly so, dark purple-brown to dark 
red-brown; leaves elliptic, obovate or ovate, 4-8 cm. long, 
2.5—5 cm. wide, rather thin, acute, coarsely doubly toothed, the 
base obtuse to rounded, vivid green and glabrous above, 
glaucous and slightly appressed-pilose on nerves beneath, the 
lateral nerves of 8 to 14 pairs, the petioles 7-15 mm. long, 
white-silky while young; fruiting aments erect, short-peduncu- 
late, 3-4 cm. long, oblong-cylindric, the fruiting scales thinly 
long-pilose, 12-15 mm. long, 3-lobed, the lateral lobes ascend- 
ing, about half as long as the midlobe; nuts ovoid-orbicular, 
about 3 mm. long, narrowly winged on both sides——Moun- 
tains; Honshu (Kinki Distr. and eastw.). 

3. Betula platyphylla Sukatschey var. japonica (Miq.) 
Hara. B. japonica Sieb., non Thunb.; B. alba var. japonica 
Migq.; B. alba var. tauschit Regel, pro parte; B. tauschii (Regel) 
Koidz—Surira-KaBa, SHIRA-KAMBA. Tree with white bark, 
the branchlets dark purple-brown, with resinous glands while 
young; leaves broadly deltoid-ovate, 5-7 cm. long, 4-6 cm. 
wide, truncate at base, acuminate, doubly toothed, glabrous or 
sparsely short-pilose beneath, usually with tufts of axillary 
hairs, rather dull above, the lateral nerves weak, of 6 to 8 
pairs, the petioles 1-3 cm. long, rather slender; fruiting 
aments short-cylindric, pendulous, pedunculate, 3-4.5 cm. 

long, 8-10 mm. in diameter, the scales 3.5-4.5 mm. long, 
puberulous outside, the lateral lobes spreading, obovate, 2-3 
times as long as the midlobe; nuts narrowly obovate to ovate, 
1.5-2.2 mm. long, puberulous, the wing 1.5-2 times wider 
than the nuts——Highlands; Hokkaido, Honshu (centr. and 
n. distr.) ; locally abundant. 

Var. kamtschatica (Regel) Hara. B. alba var. kam- 
tschatica Regel——Ezo-No-sHIRA-KAMBA. Leaves often broadly 
cuneate at base-———Occurs with var. japonica——The typical 
phase occurs in the cooler areas of e. Asia. 
Betula X avaczensis Komar. Oxu-Ezo-siira-KaMpa, is a 

hybrid between No. 3 and No. 6. Reported from Hokkaido, 
originally described from Kamchatka. 

4. Betula davurica Pall. B. maackii Rupr—kKo-ono- 
ORE, YAEGAWA-KAMBA. _—_ Tree with gray-brown to gray bark, 
the branchlets very resinous, pilose; leaves rhombic-ovate to 
narrowly ovate, 4-8 cm. long, acute or acuminate, irregularly 
toothed, broadly cuneate at base, pilose on nerves beneath, the 
lateral nerves of 6 to 8 pairs, the petioles 5-15 mm. long, 
slightly pilose; fruiting aments erect, short-pedunculate, 2-2.5 
cm. long, narrowly oblong, the scales glabrous, lustrous, firm, 
the midlobe deltoid, the lateral ones spreading, rounded, as 
long as the midlobe; wings about half as wide as the nut—— 
Hokkaido, Honshu (centr. and n. distr.) ——Korea, Man- 
churia, Ussuri, and Amur. 

Var. okuboi Miyabe & Tatew. Hmaxa-varcawa. Leaves 
with 7-9 pairs of lateral nerves; midlobe of fruiting scales 
longer than the lateral ones——Reported to occur in Hok- 
kaido. 

5. Betula schmidtii Regel. Ono-orz-Kampa. Tree 
with dark gray bark peeling off into small thick pieces, the 
branchlets dark-brown, resinous-glandular and pilose while 
young; leaves narrowly ovate-elliptic to ovate, acuminate, with 
irregular suberect small teeth, rounded to broadly cuneate at 
base, 4-8 cm. long, rather dull, appressed-pilose on nerves be- 
neath, the lateral nerves of 9 to 10 pairs, the petioles 5-10 mm. 

long, pilose; fruiting aments short-pedunculate, oblong-cy- 
lindric, 2-3 cm. long, 8-9 mm. in diameter, erect, the scales 
5-6 mm. long, slightly resinous, short-ciliolate, the midlobe 
linear-lanceolate, the lateral ones obliquely ascending, about 
half as long as the midlobe, subacute; nuts ovoid, about 2 mm. 

long, with very narrow wings——Honshu (centr. and n. 
distr.) ——Korea, Manchuria, and Ussuri. 

6. Betula chichibuensis Hara. Cxicumu-mrneBARI. 
Tree; branchlets densely villous while young, scarcely glandu- 
lar; leaves ovate or oblong-ovate, 3-6 cm. long, 1.5-3.2 cm. 

wide, shortacuminate, minutely and unequally duplicate- 
serrate, rounded to broadly cuneate at base, densely white- 
villous at least on the nerves beneath, lateral nerves of 14 to 

18 pairs, the petioles 4-7 mm. long, white-villous; pistillate 
aments cylindric, short-peduncled, erect, 1.5-2.5 cm. long, 7-10 

mm. wide, the scales 3.5-5 mm. long, deeply 3-lobed, pubes- 
cent and eglandular on back, the lateral lobes slightly shorter 
than the median; nuts ovate, 2-3 mm. long, scarcely winged. 

Honshu (Chichibu). 
7. Betula ermanii Cham. B. incisa Koidz.; B. shikoki- 

ana Nakai DAKE-KAMBA, TAKE-KAMBA, Tree or large 

shrub with gray-brown to gray-white bark peeling off into 
thin pieces, the branchlets resinous when young, soon becom- 
ing brownish purple; leaves deltoid-ovate to broadly so, 5-10 
cm. long, 4-7 cm. wide, acuminate, irregularly mucronate- 
toothed, rounded to shallowly cordate, thinly pilose on nerves 



374 

beneath or glabrous except for axillary tufts of brown hairs, 
the lateral nerves of 7 to 12 pairs, the petioles 1-3.5 cm. long, 
usually glabrous; fruiting aments 2-3.5 cm. long, 8-10 mm. 
in diameter, short-cylindric to oblong, erect, the scales 6-8 

mm. long, ciliolate, the midlobe linear-lanceolate, the lateral 
ones nearly orbicular, ascending, 1/3-1/2 as long as the mid- 
lobe; nuts broadly obovate, puberulous above, 2-3 mm. long, 
the wing narrower than the nut——June—July. Mountains; 
Hokkaido, Honshu (centr. and n. distr.), Shikoku; extremely 
variable———Kuriles, Sakhalin, Kamchatka, and Korea. 

Var. japonica (Shirai) Koidz. B. bhojpatra var. japonica 
Shirai; B. nikoensis Koidz—NAacaBA-NO-DAKE-KAMBA, NAGA- 
BA-NO-SHIRA-KAMBA, Ma-KAMBA. Leaves deltoid-ovate, the 

lateral nerves of 14 to 15 pairs, the fruiting scales with a nar- 
row midlobe and rather spreading lateral lobes——Honshu 
(centr. distr, and Kanto Distr.). 

Var. subcordata Koidz. Axa-Kampa. 
cordate-——Occurs with the typical phase. 

8. Betula tatewakiana M. Ohki & S. Watanabe. Yacur- 
KAMBA. Branching shrub about 1 m. high; branchlets 
pubescent while young, soon becoming glabrous, very densely 
glandular; leaves coriaceous, ovate or obovate, 1.2-3 cm. long, 
1-2 cm. wide, acute at both ends, acutely serrate except on 
the lower margin, glandular and hairy beneath, especially 
on the nerves, the petioles 2-6 mm. long, pilose; fruiting 
aments erect, axillary, oblong-cylindric, 1-1.5 cm. long, 3.5- 
7.) mam. across; bracts sparsely pilose on back, 3-lobed, ciliate, 
2.8-4.2 mm. long, 2.7-3.4 mm. wide, the lobes subequal; 
nutlets obovate or elliptic, 3 mm. long, winged——Bogs; 
Hokkaido (Tokachi Prov.); rare. 

9. Betula apoiensis Nakai. B. miyoshii Nakai; B. mitji- 
mae Nakai——Aporxamsa. Much-branched shrub about 
1 m. high, the branchlets densely resinous-glandular, short- 
pubescent while young; leaves ovate to broadly so to ovate- 
orbicular, 1.5—4 cm. long, 1-3 cm. wide, acute, usually rounded 
at base, irregularly acute-toothed, with silky-pubescence be- 
neath while young, glabrescent, sometimes persisting only on 

Leaves shallowly 

5. ALNUS Mill. 

BETULACEAE 

the nerves, the petioles 2-10 mm. long; fruiting aments erect, 
subglobose to short-cylindric, 1-3 cm. long, 6-12 mm. in 
diameter, short-pedunculate, 2-5 mm. long, the scales 3-4 mm. 
long, glabrous, ciliolate, the midlobe lanceolate to ovate, the 

lateral lobes obovate, shorter than the midlobe——Hokkaido 
(Mount Apoi). 

10. Betula globispica Shirai. Jizd-xamsa, INUBUSHI. 
Tree with whitish peeling bark, the branchlets grayish or 
yellowish brown, scattered pilose while young; leaves broadly 
ovate, 4-7 cm. long, 3-5 cm. wide, short-acuminate, irregu- 
larly mucronate-toothed, rounded to broadly cuneate at base, 
smooth, slightly lustrous, soon becoming glabrous above, long- 
pilose on nerves beneath, the lateral nerves of 8 to 10 pairs, 
the petioles 5-15 mm. long, slightly pilose; fruiting aments 
ellipsoidal to subglobose, 2.5-3.5 cm. long, the scales 13-15 
mm. long, the lobes narrowly lanceolate, obtuse, ciliolate, the 
lateral lobes ascending, 1/2-2/3 as long as the midlobe; nuts 
3-4 mm. long, broadly obovoid, with very narrow wings.——— 
Mountains; Honshu (Kanto and centr. distr.) ; rare. 

11. Betula grossa Sieb. & Zucc. B. ulmifolia Sieb. & 
Zucc.; B. carpinifolia Sieb. & Zucc., non Willd.; B. solennis 
Koidz.—Yocuso-MINEBARI, Azusa, Mizume. ‘Tree, with 
dark gray smooth bark, the branchlets yellow-brown and 
scattered long-pilose while young, becoming glabrous, chang- 
ing to chestnut-brown; leaves rather thin, ovate, 5-10 cm. long, 
3-6 cm. wide, acuminate, shallowly cordate to nearly rounded 
at base, acutely toothed, dull, nearly glabrous or scattered long- 
pilose above, pilose on nerves beneath, the lateral nerves of 8 
to 14 pairs, the petioles 1-2.5 cm. long, pilose; fruiting aments 
sessile or nearly so, ellipsoidal to oblong, 2-2.5 cm. long, 12-15 
mm, in diameter, the scales ciliate, 6-7 mm. long, the midlobe 
narrowly oblong, obtuse, the lateral lobes ascending, elliptic, 
about half as long as the midlobe; nuts ovate, about 2 mm. 

long, the wings slightly narrower than the nut——Mountains; 
Honshu, Shikoku, Kyushu. The branches have a characteristic 

odor when broken. 

Han-no-k1 Zoku 

Deciduous trees or shrubs; leaves alternate, pinnately nerved, toothed, rarely entire, sometimes shallowly lobed; staminate 
aments elongate, usually pendulous, with 3 fowers in the axil of each bract, the perianth-segments usually 4; stamens 4; pistillate 
aments short, globose to short-cylindric, conelike, the densely imbricate scales slightly woody, persistent and with 2 flowers in 
the axil of each scale, the perianth absent, the bracteoles adnate to the bract (scale); ovary sessile, 2-locular, the ovules solitary 
in each locule; styles 2, cylindric; nuts flat, sometimes laterally winged—More than 30 species, in the N. Hemisphere and S. 
America. 

1A. Winter-buds sessile, with 2 or more unequal scales; pistillate aments with protective winter bud-scales; staminate aments sessile, soli- 
tary; flowering with the leaves. 

2A. Leaves narrowly ovate, with 12-26 pairs of lateral nerves. 
3A. Aments usually from the lateral buds, the pistillate solitary; branches glabrous, rather stout; leaves with 12-15 pairs of lateral 

MEI CS Wrapoue iol elfolielsieleysVelelulelelslelsfelslclatelcysiatelelefehel-lelsielisiaieiniss atabatattte. ste te tteesevate enshavs: totaled Ss REAR Guetta ea ERR chavs 1. A. sieboldiana 
3B. Aments from the terminal and lateral buds near the top, the pistillate lateral, 1-6 in a group; branches usually pilose while 

young. 

4A. Leaves with 13-17 pairs of lateral nerves; pistillate aments paired, sometimes solitary, erect. ...........2.+-.++:- 2. A. firma 
4B. Leaves with 20-26 pairs of lateral nerves; pistillate aments 3-6 in a group, nodding. ..............2-.es+eess 3. A. pendula 

2B. Leaves broadly ovate, with 10-12 pairs of lateral nerves. ...... eS VONSTOCSH AMEN E Crone tote 1's “Sesnatavay ain /oiese NI es RUE ga 4, A. maximowiczit 
1B, Winter-buds short-stiped, with 2 or 3 nearly equal scales; pistillate aments naked during the winter; staminate aments more or less 

pedunculate; flowering usually before the leaves. 

5A. Leaves plicate in bud, broadly elliptic to ovate-orbicular or obovate-orbicular, shallowly incised on the upper margin to emarginate, the 
lateral nerves nearly parallel and straight. 

6A. Leaves ovate-orbicular to broadly elliptic, obtuse to acute, rounded to subtruncate at base, often glaucescent beneath. 

5. A. hirsuta 
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6B. Leaves obovate-orbicular to nearly obcordate, truncate to emarginate or truncate-rounded at apex, broadly cuneate at base, with- 
out teeth on lower margin. 

WA eaves; elaucous, beneath, (1. aicisyeshlaei> develeishoiwy-reiasele vsrs 
7B. Leaves pale green and not glaucous beneath. 

et Mate oe Ae he tet alr ay cncpa that ainn ions cap ete ben Acree Pe thas aa Ta 6. A. matsumurae 

8A. Leaves membranous, pale green beneath, irregularly undulate-toothed, with 6 or 7 pairs of weak lateral nerves, with axillary 
tufts of brown hairs beneath; fruiting aments oblong or short-cylindric, 15-25 mm. long, 6-8 mm. in diameter. 

7. A. fauriei 
8B. Leaves firm, pale brownish green beneath, the teeth minute, depressed mucronate, the lateral nerves of 7-9 pairs prominently 

raised beneath; fruiting aments ovate-ellipsoid, 1.5-2 cm. long, 8-12 mm. in diameter. ............ 8. A. serrulatoides 

5B. Leaves not plicate in bud, narrowly ovate, ovate-elliptic or narrowly oblong, acuminate, the lateral nerves more or less arcuate 
above. 

9A. Leaves dull above, cuneate or acute at base, the lateral nerves of 7—9 pairs; petioles 1.5-3 cm. long. ............ 9. A. japonica 

9B. Leaves smooth and slightly lustrous above, becoming reddish when dry especially on neryes, shallowly cordate, the lateral nerves 
9-12 pairs, rather prominently raised beneath; petioles 1-1.5 cm. long. ..........000c ccc eeeeeeeeecees 10. A. trabeculosa 

1. Alnus sieboldiana Matsum. A. firma var. sieboldiana 
(Matsum.) Winkl——Osa-yasHaBusHI. Large shrub or 
small tree with rather stout yellow-brown to gray-brown, gla- 
brous branches; leaves ovate or narrowly so to deltoid-ovate, 

6-10 cm. long, 3-6 cm. wide, appressed pilose on the nerves 
beneath while young, gradually acute to short-acuminate, 
rounded at base, doubly serrate with mucronate teeth, pale 
green beneath, the lateral nerves of 12 to 15 pairs, the petioles 
10-15 mm. long, glabrous; pistillate inflorescence with pedun- 
cles 1-2 cm. long, pubescent while young, ascending to spread- 
ing, rather thick; fruiting aments broadly ellipsoidal, 2-2.5 

cm. long——Mar. Lowlands and foothills, especially abun- 
dant near the sea; Honshu (Kanto Distr. and westw. to Kii 
Prov.). 

2. Alnus firma Sieb. & Zucc. A. yasha Matsum.; A. firma 
var. yasha (Matsum.) Winkl—Yasnasusut. Much- 
branched small tree or large shrub with gray-brown often 
puberulous branchlets often scattered pilose while young; 
leaves ovate or narrowly so to narrowly ovate-deltoid, 5-10 
cm. long, 2.5-4.5 cm. wide, gradually acuminate, rounded at 
base, mucronate-toothed, with a mucro between the teeth, the 

nerves beneath with appressed hairs, glabrescent, the hairs 
sometimes also on the upper side, the lateral nerves 13-17 
pairs, the petioles 7-12 mm. long; staminate inflorescence from 
the terminal and upper lateral buds; pistillate aments 1 or 2, 
the peduncles pubescent while young, erect or ascending, 5-15 
mm. long, the mature aments ovoid-ellipsoid, 15-20 mm. long. 
—Apr. Kyushu; common in mountains. 

Var. hirtella Fr. & Sav. A. hirtella (Fr. & Sav.) Koidz. 
—MTIYAMA-YASHABUSHI. Branches and leaves pubescent. 
— Honshu; common. 

3. Alnus pendula Matsum. 4. firma var. multinervis 
Regel; 4. multinervis (Regel) Callierp——Hime-yasuasusut. 
Much-branched small tree or large shrub with dark gray- 
brown, slender, evanescent pilose branches; leaves narrowly 
oyate to broadly lanceolate, long-acuminate, with short, mucro- 

nate, double teeth, broadly cuneate at base, pale green and 

appressed pilose on nerves beneath, with 20-26 pairs of lateral 
nerves, the petioles pilose, 3-8 mm. long; staminate aments 
from the terminal and upper lateral buds, the pistillate on the 
lower part, 3-6 in a group, nodding or subpendulous; fruiting 
aments broadly ellipsoidal, about 15 mm. long. Apr. 
Mountains; Hokkaido, Honshu; common.——e. Asia. 

4. Alnus maximowiczii Callier. 4. viridis var. sibirica 
sensu auct. Japon., non Regel; A. sinuata var. kamtschatica 
Callier; A. viridis subsp. maximowiczii (Callier) Hult. 
MryaMa-HAn-No-K1.  Much-branched, large to small shrub 
or small tree, with rather thick, gray-brown to dark gray gla- 
brous to glabrescent branches; leaves broadly ovate to ovate- 

orbicular, 6-10 cm. long, 4-7 cm. wide, abruptly short-acumi- 
nate to short-acute, rounded to shallowly cordate at base, with 
minute mucronate teeth, pale green and glabrous or nearly so 
beneath except for axillary tufts of hairs, the lateral nerves of 
10 to 12 pairs, the petioles glabrous, 1-3 cm. long; staminate 
inflorescence from the terminal and upper lateral buds, the 
pistillate aments 3-5 in a group, loosely racemose on a short 
axis, arising from the buds below the staminate, the peduncles 
ascending, the pistillate aments broadly ellipsoidal, 1-1.5 cm. 
long—June. High mountains, often ascending to the alpine 
zone; Hokkaido, Honshu (centr. and n. distr.); common and 
very variable——Kamchatka, Sakhalin, Kuriles, Ussuri, and 
Korea. 

5. Alnus hirsuta Turcz. 4. incana var. hirsuta Spach; 
A. tinctoria Sarg.; A. sibirica var. hirsuta (Turcz.) Koidz-—— 
KE-YAMA-HAN-No-KI. Tree with densely pubescent branch- 
lets and inflorescence; leaves broadly ovate-orbicular to broadly 
elliptic, 7-12 cm. long and as wide, obtuse to acute, sometimes 
nearly rounded at apex, rounded to subtruncate at base, shal- 
lowly pinnately incised, irregularly toothed, usually short- 
pilose but often becoming glabrate above, densely pubescent 
beneath, the lateral nerves of 6 to 8 pairs, the petioles 1.5-3 
cm. long; staminate inflorescence with 2-4 aments, borne from 
the apical and upper lateral buds, the pistillate aments 355, 
borne immediately below; fruiting aments ellipsoidal to ovate- 
oblong, 15-25 mm. long——Apr. Mountains and hills; Hok- 
kaido, Honshu, Shikoku, Kyushu; very variable-——Sakhalin, 
Kamchatka, Korea, and e. Siberia. 

Var. sibirica (Fischer) C. K. Schn. A. sibirica Fisch.; A. 
incana var. sibirica Spach; A. incana var. glauca Regel— 
YAaMa-HAN-No-KI, With nearly glabrous parts; leaves promi- 
nently glaucous beneath; a common variant in our area, 
occurring with the typical phase. 

6. Alnus matsumurae Callier. 4. incana var. emargi- 
nata Matsum.; A. emarginata (Matsum.) Shirai ——Yanazu- 
HAN-NO-KI, Small tree or rarely large shrub with dark 
gray-purple glabrous branches; leaves obcordate-orbicular, 5-10 
cm. long and as wide, glabrous or nearly so above, appressed- 
pilose on the nerves beneath while young, gray-glaucous be- 
neath, rounded and distinctly emarginate, irregularly toothed, 
broadly cuneate at base, the lateral nerves of 6 to 9 pairs, the 
petioles glabrous, 1-3 cm. long, dark purple-brown when 
dried; staminate aments solitary or paired, terminal and on 
upper part of branches, the pistillate aments 2-5 in a group, 
the fruiting ones elliptic, 15-18 mm. long——May-June. 
High mountains; Honshu (centr. and n. distr.); rather com- 
mon. 

7. Alnus fauriei Lév. 4. glutinosa var. cylindrostachya 
Winkl.; 4. schneideri Callier; A. cylindrostachya (Winkl.) 
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Makino——MryamMa-KAWARA-HAN-NO-KI, Small tree with 
dark purple-brown or slightly grayish glabrous branches; 
leaves cuneately obovate or cuneately obcordate-orbicular, 5-12 
cm. long, 4-11 cm. wide, rounded or sometimes slightly retuse, 
undulately toothed, pale green beneath, glabrous except the 
axillary tufts of brownish hairs or thinly pilose on nerves 
beneath, pale green beneath, broadly cuneate to cuneate at 
base, the lateral nerves of 6 to 7 pairs, the petioles glabrous, 
5-15 mm. long; staminate and pistillate inflorescence each 
bearing 4 or 5 aments, the fruiting aments ellipsoidal to 
cylindric-oblong, 15-25 mm. long, 6-8 mm. in diameter—— 
Mountains; Honshu (n. and centr. distr. along the Japan Sea). 

8. Alnus serrulatoides Callier. A. maritima var. ob- 
tusata Fr. & Sav.; A. glutinosa var. japonica Matsum.; A. 
glutinosa var. obtusata (Fr. & Sav.) Winkl.; A. obtusata (Fr. 
& Sav.) Makino——Kawars-HAN-No-KI. Small tree with gla- 
brous dark brown to dark purple-brown or sometimes slightly 
grayish branches; leaves obovate-cuneate to broadly obovate or 
obovate-orbicular, 6-10 cm. long, 4-9 cm. wide, rounded, 
truncate or emarginate, cuneate at base, glabrous above, often 
slightly pilose on nerves, with spreading hairs near axils be- 
neath, serrulate, the lateral nerves of 7 to 9 pairs, slightly 
raised and rather reddish beneath, the petioles 8-15 mm. long; 
staminate inflorescence terminal, consisting of 4 or 5 aments, 

the pistillate from the upper axils, consisting of 1-4 aments; 
fruiting aments ovoid-ellipsoid, 15-20 mm. long, 8-12 mm. in 
diameter—NMar.—Apr. Along rivers; Honshu (Tokaido, 
Kinki, and Chugoku Distr.), Shikoku. 

9. Alnus japonica (Thunb.) Steud. Betula japonica 
Thunb. HAN-NO-KI. Tree with gray-brown, glabrescent 
to loosely brown-pubescent branches; leaves oblong-ovate, 

Fam. 66. FAGACEAE 
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ovate-elliptic to broadly lanceolate, 6-13 cm. long, 2.5-5 cm. 
wide, acuminate, acute to cuneate at base, glabrous except for 
axillary tufts of red-brown hairs beneath or slightly pubescent 
on both sides, pale green beneath, with 7-9 pairs of rather 
slender arcuate lateral nerves, the short marginal teeth mucro- 
nate, the petioles 1-3.5 cm. long; staminate inflorescence con- 
sisting of 2 to 5 aments borne on the upper part of the 
branches, the pistillate consisting of 1-5 aments borne just 
below, the fruiting aments ovoid-ellipsoid, 15-20 mm. long. 
—Mar. Wet lowlands; Hokkaido, Honshu, Shikoku, Kyu- 
shu; common and frequently planted around paddy fields; 
variable- Korea, Ussuri, and Manchuria. 

Alnus mayrii Callier. | Usucr-Hiro-Ha-HAN-No-KI, and Al- 
nus borealis Koidz., Hrro-Ha-HAN-No-kI, are alleged hybrids 
between No. 9 and No. 5. Both are allied to Alnus japonica but 
with broader, elliptic to oblong, short-acute, indistinctly incised 
leaves. 

10. Alnus trabeculosa Hand.-Mazz. A. nagurae Ino- 
kuma——SakuRABA-HAN-NO-KI. Small tree with gray-brown 
branchlets, glabrous or yellowish pilose while young; leaves 
obovate-elliptic to oblong, 6-9 cm. long, 3-5 cm. wide, short- 
acuminate to abruptly acute, rather regularly serrulate, gla- 
brous or slightly pilose on nerves beneath, reddish when dried, 
obtusely rounded to shallowly cordate, the lateral nerves of 9 
to 12 pairs, raised beneath, the petioles 5-15 mm. long, more 
or less pilose on upper side; staminate inflorescence terminal, 
consisting of 4 or 5 aments, the pistillate of 3 to 5 aments 
borne just below, the fruiting aments short-pedunculate, ovoid- 
ellipsoid, 1.5-2 cm. long——Wet places in lowlands and hills; 
Honshu (Kanto, Tokaido, Kinki, and Chigoku Distr.); rather 
rare-—China. 

Buna Ka Oak Family 

Deciduous or evergreen monoecious trees or shrubs; leaves alternate, pinnately nerved, entire, toothed or dentate, sometimes 

pinnatifid, the stipules usually deciduous; flowers usually in axillary spikes on the twigs; perianth 4- to 7-merous; staminate 
spikes (aments) slender and elongate, the flowers in axils of scales; stamens as many or twice as many as the perianth-segments 

or rarely more, the filaments usually slender; pistillate flowers in 2’s or 3’s or solitary, fasciculate or in short spikes, sometimes 
disposed at the base of the staminate aments; ovary 3- to 6-locular, the ovules 2 in each locule; styles 3, sometimes 6; nuts 1-seeded 
(sometimes 2- to 3-seeded), wholly or partially enveloped by an involucre; seeds lacking endosperm, the cotyledons fleshy 
About 10 genera, with about 600 species, in tropical and temperate regions. 

1A. Staminate flowers many in heads; pistillate flowers in pairs on a common peduncle; involucres 2- to 4-lobed; nuts trigonous; cotyledons 
plicateNepigealfowersanemophilouss fadaetts ssmieter-Stet Deen nee ore Seen esc nie ase GEO 1. Fagus 

1B. Staminate flowers many in elongate, slender aments; pistillate flowers solitary or rather many, in spikes or aments; involucres entire 
or irregularly incised; nuts spherical; cotyledons hypogeal. 

2A. Staminate aments pendulous; stigma flat; plants anemophilous. ............2.0-eeeee cece cece e cece eee eeeeeaee 2. Quercus 
2B. Staminate aments erect; stigma punctiform; plants entomophilous. 

3A. Deciduous trees, without terminal buds; ovary 6-locular; styles 6, free; pistillate flowers 1-3 in an involucre. ...... 3. Castanea 

3B. Evergreen trees with terminal buds; ovary 3-locular; styles 3, connate below; pistillate flowers (in ours) solitary in an involucre. 
4A. Involucre entirely enclosing the nut; leaves usually in 2 series; buds flat, the scales distichous. ...............- 4. Castanopsts 

4B. Involucre cuplike, exposing the nut above; leaves and scales not in 2 series; buds not flattened. ................-.-- 5. Pasania 

1. FAGUS L. Buna Zoxu 

Deciduous trees with smooth bark; leaves alternate, pinnately nerved, dentate or nearly entire; staminate flowers many, in 
long more or less erect pedunculate heads, the perianth 4- to 7-parted; stamens 8-16; bracts of pistillate aments many, forming 
a connate involucre, the flowers usually geminate in the involucre; styles 3, slender, reflexed; nuts ovoid-trigonous, enveloped 
by a 4-lobed, spinose or scaly involucre; seeds solitary, the cotyledons rather thick, flat and plicate, epigeal——About 10 species, 
in the temperate regions of the N. Hemisphere. 

1A. Leaves nearly glabrous, pale green beneath, with 7 to 11 pairs of lateral nerves; fruiting peduncles 5-15 mm. long, pubescent. 

1. F. crenata 

1B. Leaves slightly pubescent and slightly glaucous beneath, with 10-14 pairs of lateral nerves; fruiting peduncles 3—4 cm. long, glabrous. 

2. F. japonica 
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1. Fagus crenata BI. F. sieboldii Endl.; F. sylvatica var. 
sieboldii (Endl.) Maxim——Buna. Tree with grayish bark; 
young branchlets slightly long-pubescent, soon glabrous; leaves 
ovate or broadly so, or rhombic-ovate, 5-8 cm. long, 3-5 cm. 
wide, short-acuminate, broadly cuneate to obliquely rounded 
at base, undulately and obsoletely toothed, long-pubescent 
while young especially on nerves beneath and on margin, the 
lateral nerves of 7 to 11 pairs, ascending, straight or nearly so, 
the petioles 3-10 mm. long, slightly pubescent; involucre about 
15 mm. long, nearly as long as the nuts, provided with rather 
dense linear awnlike fleshy appendages 3-7 mm. long, the 
peduncles rather thick, pubescent——May. Important forest- 
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tree of temperate regions; Hokkaido, Honshu, Shikoku, Kyu- 

shu. 
2. Fagus japonica Maxim. Inu-suna. Young branch- 

lets soon becoming glabrous; leaves ovate or ovate-elliptic, 5-8 
cm. long, 2.5-5 cm. wide, short-acuminate, obsoletely undulate, 
rounded to obtusely rounded at base, long-pubescent on both 
sides while young, soon glabrate above, the hairs persistent 
beneath, the lateral nerves of 10 to 14 pairs, the petioles 8-10 
mm, long, soon glabrate; involucre 6-8 mm. long, about 1/2- 
2/3 the length of the nuts, with a short ovate-deltoid appen- 
dage, the peduncles slender, glabrous, 3-4 cm. long——Apr.- 
May. Mountains; Honshu, Shikoku, Kyushu. 

Ko-nara Zoku 2. QUERCUS L. 

Evergreen or deciduous trees, rarely shrubs; leaves alternate, short-petiolate or subsessile, pinnately nerved, simple, toothed or 
entire, sometimes pinnatifid; staminate flowers in slender, pendulous aments, the perianth 4- to 7-merous; stamens 4-12; pis- 
tillate Howers solitary or paired, usually in short spikes; ovary 3(—5)-locular; styles short or elongate, broadened above, the 
stigma on the upper side; nuts (acorns) globose to subcylindric, enveloped at base or nearly completely by a cup-shaped in- 
volucre (cupule) sculptured with ringlike annuli or scales—More than 200 species, in the temperate to subtropical regions 

of the N. Hemisphere. 

1A. Involucres with ringlike annuli; evergreen trees. 
2A. Adult leaves glabrous, green beneath, often slightly brown-tinged when dried, usually decurrent on the petiole. 

3A. Petioles 2—4 cm. long; leaves entire, loosely arranged on branchlets. ...........ceeeeeeeeeeceeee eet eteteeeeee 1. Q. acuta 

3B. Petioles less than 2 cm. long. 
4A. Leaves vivid to pale green when dry, thinly coriaceous, the midnerve not impressed above. ..........+---+++++ 2. QO. hondae 
4B. Leaves dark brownish when dry, coriaceous, densely disposed toward the tip of branchlets; midrib impressed above. 

2B. Adult leaves glaucous or densely pubescent beneath. 

3. O. sessilifolia 

5A. Underside of adult leaves, branchlets, and petioles with dense yellow-brown tomentum, .........--....+-seeeeee 4. O. gilva 
5B. Underside of leaves glaucescent, glabrous or with scattered appressed hairs. 

6A. Leaves with persistent hairs thinly dispersed beneath, oblong or obovate-elliptic, the teeth prominent, the lateral nerves prom- 
inently raised beneath; nuts maturing in autumn of first year. ..... 2-00 e eee e cece eee eee e eee eee 6. O. glauca 

6B. Leaves glabrate beneath, lanceolate or broadly lanceolate, the teeth low, the lateral nerves only slightly raised beneath. 
7A. Costa not sunken on upper side; nuts ripening in autumn of the first year; branches rather stout, dark purple-brown. 

5. O. myrsinaefolia 

7B. Costa sunken on upper side; nuts ripening in autumn of second year; branches slender, gray-brown. .......... 7. O. salicina 

1B. Fruiting involucres with imbricate scales; deciduous or evergreen trees. 
8A. Evergreen small tree or large shrub with leaves less than 6 cm. long. ........--- 6 eee ee cece eee e cece eee 8. O. phillyraeoides 
8B. Deciduous trees with leaves 6-25 cm. long. 

9A. Leaves obovate to narrowly so, or elliptic, usually prominently toothed or dentate, the teeth not awn-tipped, rarely only mucro- 
nate. 

10A. Branches relatively slender, glabrous or slightly pubescent while young; teeth of leaves usually ascending, obtuse or mucronate; 
scales of fruiting involucres short, appressed or slightly adnate and scalelike. 

11A. Petioles 0-5 mm. long; leaf-blade long-pilose while young, becoming entirely glabrous, pale green or sometimes slightly 
glaucescent beneath. .................00--s0+s SG CO SEES cic UCL ICO SERS MIC Aom tne 9. O. mongolica 

11B. Petioles 5-30 mm. long; leaf-blades with long thin deciduous hairs, usually glaucous, sometimes with persistent stellate- 
pubescence beneath. 

12A. Leaves 6-15 cm. long, thinly appressed-pubescent beneath, with 7-12 pairs of lateral nerves; involucres distinctly 
stipitate; branches slender, pubescent: while young. «.\c/0.<1c(0 6 2 c)0 sicicicre wc encle ne veiw clei tie tines eieleiaele we 10. Q. serrata 

12B. Leaves 10-25(-35) cm. long, short stellate-pubescent beneath, sometimes appressed-pilose only while young, with 10-15 
pairs of lateral nerves; involucres nearly sessile; branches rather stout, soon becoming glabrous. ........ 11. OQ. aliena 

10B. Branches stout, densely short yellowish villous at least while young; leaves with large spreading rounded teeth; scales of 
fruiting involucres linear, elongate, spreading to somewhat recurved. ..........-02eeeeeeeeeeeee cere 12. OQ. dentata 

9B. Leaves oblong-lanceolate, with awn-tipped teeth. 
13A. Leaves whitish and densely stellate-pubescent beneath. . a atelorarerate Vovererere refers alee steratetaveroretacasiviecercpeieVssst=cestcrelapo 13. O. variabilis 

13B. Leaves glabrous or very thinly pilose except for tufts of axillary hairs beneath. .........-.....-+-2ee00s 14. QO. acutissima 

1. Quercus acuta Thunb. Cyclobalanopsis acuta 
(Thunb.) Oerst.; O. buergeri Bl.; QO. laevigata Bl.; O. margi- 
nata Bl.; C. buergeri (Bl.) Oerst.; C. laevigata (Bl.) Oerst.; 
C. marginata (Bl.) Oerst——Axacasut. Evergreen; branches 
stout, dark brown, densely long red-brown pubescent while 
young, soon becoming glabrous; leaves coriaceous, ovate-ellip- 
tic to narrowly so, or oblong, 8-20 cm. long, 3-6 cm. wide, 

abruptly long-acuminate, pubescent while young, soon becom- 
ing glabrous, entire, often slightly undulate, abruptly decur- 
rent on the petiole, lustrous and deep green above, slightly 
paler and often becoming reddish beneath when dried, with 
8-13 pairs of lateral nerves, the midrib not impressed above, 
the petioles slightly flattened, not grooved, 2-4 cm. long; 
staminate aments pendulous, the bracts scarious, 3-8 mm. 
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long; stamens 10-12; pistillate aments few-flowered, the fruit- 
ing involucres densely appressed-puberulent; nuts ellipsoidal, 
about 2 cm. long——May. Honshu, Shikoku, Kyushu; com- 
mon and often planted ——Korea and China. 

Var. acutaeformis Nakai. Hrro-a-aKAGAsHt. 
broader thicker leaves——Reported from Kyushu. 
Quercus X idzuensis Makino, a hybrid allegedly between 

No. 1 and No. 6—Honshu (Idzu Prov.). 
2. Quercus hondae Makino. Cyclobalanopsis hondae 

(Makino) Schottky——Hanacacasui. Branches slender, 
dark red-brown, glabrous; leaves thinly coriaceous, rather 
densely disposed toward the top of the branches, lanceolate or 
oblanceolate, 7-13 cm. long, 2-3 cm. wide, long-acuminate, 
vivid or rather pale green, slightly paler beneath, subentire or 
with teeth undulate-ascending and awn-tipped, decurrent to an 
obscure or very short petiole, the midrib slightly raised or flat 
above, reddish beneath, the lateral nerves 8 to 13 pairs, very 
slender.—Mountains; Kyushu. 

3. Quercus sessilifolia Bl. Cyclobalanopsis sessilifolia 
(Bl) Nakai; ©. paucidentata Franch.; C. paucidentata 
(Franch.) Kudé & Masam.——Tsuxupanecasu!. Evergreen; 
branches dark gray-brown, pale yellow-brown villous, soon 
becoming glabrous; leaves coriaceous, obovate to broadly ob- 
lanceolate, 6-10 cm. long, 2-4 cm. wide, densely pale yellow- 
brown tomentose while young but later becoming glabrous 
beneath, reddish when dry, abruptly or short-acuminate, 
sparsely toothed or subentire, acute or subcuneate at base, the 
midrib impressed above, with 8-13 pairs of rather slender 
lateral nerves, the petioles 5-20 mm. long; stamens 10-20; 

fruiting involucres densely short-pubescent; nuts ellipsoidal, 
about 15 mm. long——May. Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu. 
Quercus X takaoyamensis Makino. A hybrid of No. 3 

and No. 1. 

4, Quercus gilva Bl. Cyclobalanopsis gilva (Bl.) Oerst. 
—IcuHIIcasHt. Evergreen; branches dark purple-brown, 
much-branched, the branchlets, petioles, and undersides of 
leaves yellow-brown stellate-villous; leaves coriaceous, oblance- 

olate to broadly so, 5-12 cm. long, 1.5-3 cm. wide, abruptly 
acuminate, acute or sometimes obtuse at base, with acute 

short-awned teeth on upper margin, stellate-pubescent but 
soon glabrate and deep green above, the midrib impressed 
above, the lateral nerves 13 to 18 pairs, somewhat raised be- 
neath, the petioles 5-15 mm. long; stamens 8-10; fruiting 
inyolucres short-villous; nuts ellipsoidal, about 2 cm. long —— 
May. Honshu (s. Kanto Distr. and westw.), Shikoku, Kyu- 
shu.— Formosa and China. 

5. Quercus myrsinaefolia Bl. Cyclobalanopsis myrsin- 
acfolia (Bl.) Oerst.; O. vibrayana Fr. & Sav.; O. glauca var. 
nudata B\—Surra-Kasut.  Glabrous sparsely leaved ever- 
green tree, with dark purple-brown branches; leaves cori- 
aceous, lanceolate, sometimes narrowly oblong-ovate, 5-12 cm. 
long, 15-25(-30) mm. wide, gradually long-acuminate, sub- 
acute to rounded at base, with short mucronate teeth on upper 
half, lustrous above, prominently glaucous beneath, the midrib 
scarcely impressed above, the lateral nerves very slender, 10 to 
16 pairs, only slightly raised beneath, the petioles 1-2 cm. long; 
fruiting involucres stipitate——Apr—May. Warmer parts of 
Honshu, Shikoku, Kyushu. 

6. Quercus glauca Thunb. Cyclobalanopsis glauca 
(Thunb.) Oerst.; O. glauca var. caesia Bl— ARa-Kasut. 
Evergreen; branches rather stout, dark brown, yellowish pubes- 

With 
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cent while young; leaves coriaceous, oblong, elliptic, to obovate- 
oblong, 7-13 cm. long, 2.5-6 cm. wide, abruptly acuminate, 
rounded to subacute at base, with acute teeth on upper half, 
lustrous and glabrous above, glaucous beneath, densely ap- 
pressed brownish hairy while young, becoming sparsely so 
when fully developed, the midrib slightly impressed above, 
the lateral nerves 8 to 11 pairs, prominent beneath, the petioles 
1.5-2(-3) cm. long, glabrous; stamens 10-15; fruiting involu- 
cres densely puberulous; nuts ellipsoidal, about 2 cm. long. 
——Apr.-May. Honshu, Shikoku, Kyushu. Formosa and 
China; common and variable; frequently planted, with many 
cultivars. Grown in gardens. 

7. Quercus salicina Bl. Cyclobalanopsis salicina (Bl.) 
Oerst.; O. glauca var. stenophylla Bl.; O. stenophylla (Bl.) Ma- 
kino; C. stenophylla (Bl.) Schottky; QO. miyagit sensu auct. 
Japon. pro parte, non Koidz——Unrajirocasui. Evergreen; 
branches rather slender, gray-brown or pale red-brown, much- 
branched, pale yellow-brown villous while young; leaves rather 
loosely arranged, lanceolate to broadly so, sometimes narrowly 
oblong, long-acuminate, obtuse to acute at base, with short 
upright rather long mucronate teeth on upper half, glabrous 
and lustrous above, yellow-brown pubescent while young be- 
coming glaucous and glabrous beneath, the midrib impressed 
above, the lateral nerves 10 to 13 pairs, slightly raised beneath, 
the petioles 10-15 mm. long, glabrous; fruiting involucres 
densely puberulous; nuts ellipsoidal to oblong-ovoid, 15-22 
mm. long——May. Warmer regions; Honshu, Shikoku, 
Kyushu.—-s. Korea. 

8. Quercus phillyraeoides A. Gray. Q. ilex var. phil- 
lyraeoides (A. Gray) Franch——Ubsamecasut. Evergreen 
shrub or small tree with dense, dark gray-brown branches, the 
branchlets densely pale red-brown stellate-pubescent; leaves 
coriaceous, dark green, obovate-oblong to broadly so, 3-6 cm. 
long, 1.5-3 cm. wide, slightly lustrous, obtuse to subacute, 
rounded to shallowly cordate at base, undulately toothed ex- 
cept near base, the midrib scarcely impressed above, the 
lateral nerves 6 to 9 pairs, not prominent, the petioles 2-5 mm. 
long; stamens 4-5; fruiting involucres densely puberulous; 
nuts ovoid, 13-20 mm. long——Apr—May. Thickets and 
open woods near seashores; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu—Ryukyus, China. Variable; 
much planted in parks and for hedges——The following are 
cultivated: Forma crispa (Matsum.) Kitam. & Horikawa. 
O. phillyraeoides var. crispa Matsum.mB1wasaGAsHI, CHIRI- 
MEGASHI. Leaves crisped——Forma wrightii (Nakai) 
Makino. O. wright Nakai; QO. phillyraeoides var. wrighti 
(Nakai) Masam—Ker-upamecasHt. Leaves densely stel- 
late-hairy on under side. 

9. Quercus mongolica Fisch. Moncorr-nara.  De- 
ciduous tree with rather thick, glabrous branches; leaves ob- 
ovate or broadly so, 10-17 cm. long, 6-12 cm. wide, densely 
aggregated toward the tip of branchlets, obtuse to subacute 
with an obtuse tip, auriculate at base, glabrous and deep green 
above, pale green and sometimes slightly glaucescent beneath 
with scattered hairs on nerves or nearly glabrous, with coarse 
deeply undulate obtuse teeth, the petioles 0-5 mm. long; 
fruiting involucres subsessile, with keeled incurved and ap- 
pressed scales; nuts ovoid-ellipsoid—June-July. Woods in 
the temperate and cooler regions; Hokkaido, Honshu (Tanba 
Proy, and eastw., centr. and n. distr.) ——s. Kuriles, Sakhalin, 

Manchuria, Korea, e. Mongolia, and e. Siberia. 
Var. grosseserrata (Bl.) Rehd. & Wils. QO. crispula Bl.; 
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O. grosseserrata Bl.; O. crispula var. grosseserrata (Bl.) Miq. 
——MIzu-nara. Leaves obovate to narrowly so, acute to 
subacute, with rather acute teeth; involucral scales less promi- 
nently keeled and strongly appressed——May-June. Moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu-——Sakhalin and 
s. Kuriles. 

10. Quercus serrata Thunb. Q. glandulifera Bl.; Q. 
canescens Bl.; O. urticaefolia B|——Ko-nara, Hanaso, Nara. 
Large or small deciduous tree with rather slender branchlets 
pubescent while young; leaves obovate to narrowly ovate, 
sometimes oblong, rarely broadly lanceolate, 6-15 cm. long, 
2.5-7 cm. wide, acute, cuneate to acute or subrounded at base, 

coarsely mucronate-toothed, with grayish white appressed- 
pubescence especially beneath, deep green and glabrate above, 
the petioles 5-15 mm. long; fruiting involucres with short 
appressed-hairs; nuts ellipsoidal or oblong-ovoid, 15-20 mm. 
long——Apr.-May. Hokkaido, Honshu, Shikoku, Kyushu; 
very common and highly variable——s. Kuriles, Korea, and 
China. 

Var. donarium (Nakai) Kitam. & Horikawa. Q. donarium 
Nakai ——Terma-ko-nara. Leaves narrower and promi- 
nently lustrous above-——Occurs with the typical phase. 
Quercus neostuxbergii Koidz. Ao-nara. Poorly known 

and possibly synonymous with QO. serrata. 
11. Quercus aliena Bl. Q. acutidentata (Maxim.) 

Koidz.; O. aliena var. acutidentata Maxim— NaracasHIwa. 

Deciduous tree with rather stout glabrous branches; leaves ob- 

long-obovate or obovate, 10-25(-35) cm. long, obtuse to sub- 
acute, undulate-toothed, glabrous above, densely brownish or 
grayish stellulate-pubescent beneath, the petioles 1-3 cm. long, 
glabrous; fruiting involucres axillary, whitish puberulent; nuts 
ellipsoidal or ovoid, 2-2.5 cm. long——Apr. Honshu (Kinki 
Distr. and westw.), Shikoku, Kyushu. 

Hybrids of Nos. 9 and 10 are: Quercus X pellucida (B1.) 
Nakai. O-mizu-nara; and Quercus X major Nakai. Oxa- 
KO-NARA, 

12. Quercus dentata Thunb. OQ. obovata Bunge——Ka- 
sHtwa. Deciduous tree with stout short gray-yellow villous 

3. CASTANEA Mill. 
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branches; leaves obovate to broadly so, 10-30 cm. long, 6-18 
cm. wide, obtuse, narrowed and auriculate below, with few 

coarse rounded teeth, pubescent at first on the nerves above, 

densely pale grayish with simple or sometimes stellate hairs 
beneath, the lateral nerves 4 to 10 pairs, the petioles 2-5 mm. 
long, not prominent; fruiting involucres fascicled, subsessile, 
enveloping more than half the nut, the scales broadly linear, 
dense, the upper ones to 12 mm. long, white-puberulous out- 
side; nuts ovoid-globose, 15-20 mm. long——May. Sunny 
slopes and thickets, lowlands to mountains; Hokkaido, Hon- 
shu, Shikoku, Kyushu——s. Kuriles, Korea, and China. 

Hybrids of Nos. 10 and 12 are Quercus X nipponica 
Koidz. 0. angustelepidota Nakai——Kasuiwa-ko-nara; and 
Quercus X takatorensis Makino. Ko-casurwa, 

18. Quercus variabilis Bl. QO. bungeana Forbes—— 
Asz-Maki, Deciduous tree, the branches soon becoming 
glabrous; leaves narrowly ovate-oblong, 8-15 cm. long, 2.5-5 
cm. wide, short-acuminate with a short awn at apex, rounded 
to broadly cuneate at base, obsoletely undulate-toothed, with 
9 to 16 pairs of lateral nerves, the marginal teeth awn-tipped, 
glabrous above, densely pale yellow-brown or grayish stellate- 
pubescent beneath, the petioles glabrous, 10-25 mm. long; 
fruiting involucres nearly sessile, slightly shorter than the nut, 
the scales linear, elongate, dense; nuts ovoid-globose, 15-20 
mm. long——Apr.—May. Honshu (centr. distr. and westw.), 
Shikoku, Kyushu———Korea and China. 

14. Quercus acutissima Carruth. QO. serrata sensu auct. 
Japon., olim, non Thunb.——Kunuc1. Deciduous tree, the 

branches pubescent, becoming glabrate; leaves narrowly linear- 
oblong, 8-15 cm. long, 2-4 cm. wide, acute, rounded to 
broadly cuneate at base, pubescent on both sides at first, soon 

becoming glabrous above, pale green and nearly glabrate be- 
neath except for axillary tufts of hairs, the lateral nerves 12 
to 16 pairs, marginal teeth awn-tipped, the petioles 1-2 cm. 
long; fruiting involucres sessile, enveloping more than half 
the nut, the scales broadly linear, slightly reflexed, dense; nuts 
subglobose, about 2 cm. long and as wide——May. Honshu, 
Shikoku, Kyushu-——Korea and China. 

Kuri Zoku 

Monoecious deciduous trees, rarely shrubs, the branches without terminal buds; leaves petiolate, alternate, simple, toothed, with 
parallel lateral nerves; staminate flowers on erect or spreading slender aments; perianth 6-merous; stamens 10-20; pistillate 
flowers usually subtending the staminate aments, usually in fascicles of 3; ovary 6-locular; styles 6, linear; ovules 2 in each 
locule; nuts 1-3(-7), brown, enclosed in spiny 2- to 4-lobed involucres——About 10 species, in the temperate regions of the N. 
Hemisphere. 

1. Castanea crenata Sieb. & Zucc. C. stricta Sieb. & 
Zucc.; C. vesca var. pubinervis Hassk.; C. pubinervis (Hassk.) 
C. K. Schn.; C. japonica Bl. Kurt. Tree, the branches 
densely gray-white short-hairy while young; leaves oblong- 
lanceolate or narrowly oblong, 8-15 cm. long, 3-4 cm. wide, 

acuminate, obtuse to shallowly cordate at base, undulately 

toothed with 15 to 20 pairs of lateral nerves that project be- 
yond the margin as short awns, puberulous on nerves above, 
glabrescent to densely pale yellowish brown soft hairy, with 
discoid sessile glands beneath; staminate aments 10-15 cm. 

4, CASTANOPSIS Spach 

long, densely flowered, yellowish white, erect, or suberect; 
fruiting involucres with long subglabrous spines; nuts 2-3, the 
hilum occupying the whole basal area; styles about 3 mm. 
long— July. Foothills; Hokkaido (sw. distr.), Honshu, 
Shikoku, Kyushu; much planted for the nuts. 
Castanea mollissima Bl. C. bungeana B|.—Surnacurt. 

Leaves coarsely toothed; sessile discoid glands absent beneath; 

hilum smaller; young branchlets and petioles puberulent and 
spreading pilose; sometimes cultivated in our area-—kKorea 

and China. 

SuHu-No-K1 ZoKuU 

Evergreen monoecious trees with entire or toothed, coriaceous leaves; staminate flowers in erect aments, the perianth 5- to 6- 
merous; stamens 10 or 12; pistillate flowers 1-3 in an involucre; ovary 3-locular; styles 3, the stigmas minute; fruit wholly en- 
closed in an ovoid to globose, sometimes fissured, spinose or tuberculate, or transversely striate involucre, the nut maturing the 
second year— A bout 30 species, chiefly in e. and s. Asia, 1 species in western N. America. 
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1. Castanopsis cuspidata (Thunb.) Schottky. Quercus 
cuspidata Thunb.; Pasania cuspidata (Thunb.) Oerst.; P. 
cuspidata var. thunbergu Makino; Lithocarpus cuspidata 
(Thunb.) Nakai; Pasaniopsis cuspidata (Thunb.) Kudo; Shia 
cuspidata (Thunb.) Makino—Tsusura-ju. Much branched 
evergreen tree, the branchlets with scurfy appressed hairs while 
young; leaves rather coriaceous, ovate-oblong, broadly lanceo- 
late or oblong, sometimes ovate, usually 5-10 cm. long, 2-3 
cm. wide, long-acuminate, acute to subrounded at base, un- 

dulately toothed on upper margin, smooth, glabrous and deep 
green above, gray-brown to brownish beneath with appressed 
brownish scales, the petioles 5-10 mm. long, soon becoming 
smooth; staminate aments 5-10 cm. long; pistillate aments 
on the upper part of the branches; fruiting involucre sub- 

5. PASANIA Oerst. 

FacacEaE; ULMACEAE 

globose, sessile, with small protuberances arranged in 1 or 2 
series of transverse lines, densely soft grayish puberulent; nuts 
subglobose to ovoid-globose, 8-10 mm. in diameter—May- 
June. Warmer parts; Honshu (Kanto Distr. and westw.), 
Shikoku, Kyushu.—Korea. 

Var. sieboldii (Makino) Nakai. Pasania cuspidata var. 
sieboldii Makino; Pasania sieboldii (Makino) Makino; Litho- 
carpus cuspidata var. sieboldit (Makino) Nakai; Shia steboldit 
(Makino) Makino; Pasaniopsis sieboldii (Makino) Kudo— 
Supa-ju. Branches thicker; leaves thicker and the nuts 
larger, ovoid-oblong; bark fissured in younger trees-—— 
Warmer areas; Honshu (Kanto Distr. and westw.), Shikoku, 
Kyushu; common in environs of Tokyo—kKorea. 

Martesa-sHi Zoku 

Evergreen trees with entire or toothed, coriaceous, petiolate leaves; staminate flowers in slender erect aments, the perianth 
4. to 6-merous; stamens 6-12, longer than the perianth; pistillate flowers 1-3 or 5 together, subtending the staminate aments or 
borne separately, involucrate; ovary 3-locular; styles 3, erect, cylindric with a punctiform stigma; nuts wholly or partially in- 
volucrate, maturing the second year, the involucres with annular rings or scales ——About 100 species, in e. and s. Asia. 

1A. Young branches nearly glabrous; leaves yellowish green beneath, with about 12 pairs of lateral nerves. ................ 1. P. edulis 
1B. Young branches densely short-pubescent; leaves silvery beneath, with about 7 pairs of lateral nerves. ..............-..- 2. P. glabra 

1. Pasania edulis Makino. Quercus edulis Makino; Li- 
thocarpus edulis (Makino) Nakai; Q. glabra var. micrococca 
Bl.; Q. glabra var. sublepidota Bl.; L. sublepidota (Bl.) Koidz. 

Marteza-sHil. Branches stout, glabrous or nearly so; leaves 

coriaceous, oblanceolate to obovate-oblong, sometimes oblong, 
8-16 cm. long, 3-7 cm. wide, acute with an obtuse tip, acute at 
base, glabrous except the ascending pubescence on midrib 
beneath and on petioles while young, lustrous above, obsoletely 
scaly and somewhat brownish beneath, with 10 to 12 pairs of 
lateral nerves, the petioles 1.5-3 cm. long; staminate aments 
linear, erect; nuts narrowly ovoid to oblong, 2-2.5 cm. long, 

the involucre shallow, with small imbricate scales—June. 
Honshu (s. Kant6 Distr. and westw.), Shikoku, Kyushu-—— 

Thunb.; QO. sieboldiana Bl.; Lithocarpus glabra (Thunb.) 
Nakai; Kuromatea glabra (Thunb.) Kudo; P. sieboldiana 

(BL.) Nakai——Suirisuxacasui. Branches rather stout, with 
densely grayish or yellowish brown pubescence while young; 
leaves coriaceous, oblong, sometimes broadly oblanceolate, 10- 

15 cm. long, 4-6 cm. wide, abruptly acute to acuminate with 
an obtuse tip, acute at base, pubescent on both surfaces while 

very young, glabrescent and lustrous above, silvery beneath 
with obscure lepidote scales, sometimes with few obscure undu- 
late teeth on upper margin, the lateral nerves 6 to 8 pairs, the 
petioles pubescent, 8-10 mm. long; staminate aments erect, 
densely flowered, linear; nuts broadly ovoid or ellipsoidal, 
1.5-2 cm. long, depressed at base, the involucre shallow, with 

Ryukyus. 
2. Pasania glabra (Thunb.) Oerst. 

small adnate scales. Oct—Noy. Honshu (Kinki and Chi- 
goku Distr.), Shikoku, Kyushu——Ryukyus and Formosa. Quercus glabra 

Fam. 67. ULMACEAE Nire Ka 

Monoecious or hermaphroditic shrubs or trees sometimes with short spine-tipped spurs; leaves simple, petiolate, alternate, 
the stipules deciduous; flowers bisexual or unisexual, axillary and fasciculate, solitary or cymose; perianth 4- to 5-(-8) parted; 
stamens as many as the perianth lobes and opposite them, the filaments erect; ovary superior, l-locular, the ovules anatropous, 
pendulous; styles solitary and bifid or 2; fruit a samara, a drupe or resembling an achene; seeds lacking endosperm, the embryo 
straight or curved About 15 genera, with about 200 species, chiefly in the N. Hemisphere. 

Elm Family 

1A. Leaves pinnately nerved, the lowest pair much shorter than the median ones; perianth-segments connate below; fruit dry. 
DALY Blowersibisexuals fruit aisamaras “cs cisacchere Noma eheeale aioe hs: ev aie ae ae RRA ea a lomer a ner silcy ADueLe tae ooo atone te oN eres 1. Ulmus 

2Bur Blowersaunisexuals sfruitvachenelikes, cere ea accpsecie ese coctelete ats oere eee ental ene aloes See aie eee 2. Zelkova 
1B. Leaves palmately 3-nerved from base; perianth-segments nearly free or very shortly connate below; fruit a drupe. 

3A. Flowers cymose, unisexual or polygamous; leaves serrulate, with lateral nerves not ending in the marginal teeth. ...... 3. Trema 

3B. Flowers unisexual, the pistillate solitary or few, in axillary fascicles, the staminate cymose. 
4A. Lateral nerves of leaves arcuate near the margin, not ending in the teeth. ................- eee e eee eeee cence sence 4. Celtis 
4B. Lateral nerves of leaves straight, ending in the teeth. ............0c0cc cece cee ee este eeeectseeeercseres 5. Aphananthe 

1. ULMUS L. Nine Zoxu 

Deciduous or semievergreen trees and shrubs; leaves simple, toothed, petiolate, sometimes shallowly 2- to 3-fid at the apex, 
usually oblique at base, the stipules lateral, free; flowers bisexual, small, precocious or in leaf axils in autumn, fasciculate or 
racemose, the perianth campanulate, 4- to 9-merous; stamens as many as the perianth-lobes; styles short, deeply bifid; fruit a 
broadly winged pedicelled pendulous samara; seeds flat, endosperm absent, the embryo straight——About 20 species, in the 
temperate regions of the N. Hemisphere. 
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1A. Leaves 2-5 cm. long, 1-2 cm. wide, with simple rather obtuse teeth; samara 8-13 mm. long; flowers in autumn in leaf-axils; perianth 

Gegahy Ideal, pocos nap dnobecosin cov odbo ada sooussouegnooss cugondeGurgua qoooenE sooonuDOSdaneboosdcno¢ 1. U. parvifolia 
1B. Leaves 3-13 cm. long, 2-7 cm. wide, with usually acute, sometimes double teeth; flowers precocious, before the leaves; perianth shal- 

lowly lobed. 
2A. Seeds on upper portion of the samara; leaves unlobed, the petioles 4-12 mm. long. .............-.- 2. U. davidiana var. japonica 
2B. Seeds at the center of the samara; leaves usually shallowly 3- to 5-(—9) lobed above, the petioles 3-5 mm. long. .... 3. U. laciniata 

1. Ulmus parvifolia Jacq. U. sieboldit Daveau; U. shira- 
sawana Daveau——Axtnirz. Small much-branched tree 
with puberulent branches; leaves rather firm, lustrous, ob- 
liquely oblong, obovate or narrowly ovate, 2-5 cm. long, 1-2 
cm, wide, obtuse to acute, obliquely obtuse at base, simply 
toothed, glabrous except puberulent on the midrib above, 
with 7 to 15 pairs of lateral nerves, the petioles 4-12 mm. long; 
samaras elliptic or nearly orbicular, short-pedicellate, glabrous, 
8-13 mm. long, the seed near the center-———Sept. Honshu 
(centr. distr. and westw.), Shikoku, Kyushu——Korea, For- 
mosa, and China. 

2. Ulmus davidiana Planch. var. japonica (Rehd.) 
Nakai. U. campestris sensu auct. Japon., non L.; U. campes- 
tris var. japonica Rehd.; U. japonica Sarg., non Sieb.; U. pro- 
pingua Koidz. Haru-nirE, Nire. Deciduous tree with 
densely rusty-pubescent branches; leaves obovate, sometimes 
narrowly so, or elliptic, 3-10 cm. long, 2-6 cm. wide, doubly- 
toothed, abruptly acuminate, usually obliquely cuneate-obtuse 
at base, scabrous above, pilose beneath at least on nerves, with 
7-13 pairs of lateral nerves, the petioles 4-12 mm. long; sam- 

2. ZELKOVA Spach 

aras obovate, glabrous, 10-16 mm. long, the seeds on upper 
portion close to the base of style——Apr.—June. Hokkaido, 
Honshu, Shikoku, Kyushu; rare. Forma suberosa Nakai 
has corky branches——Forma kijimae (Makino) Sugimoto. 
U. kijimae Makino——TsukusHtNnire. Leaves glabrous. 

Kyushu. The typical variety occurs in Sakhalin, s. Kuriles, 
Korea, e. Siberia, and n. China. 

3. Ulmus laciniata (Trautv.) Mayr. U. montana var. 
laciniata Trautv-——Ouy6o, Atsuni, AtsusH1. Tree with 
pale brown branches puberulous when young; leaves rather 
thin, obovate to broadly obovate-cuneate, 8-13 cm. long, 5-7 
cm. wide, usually shallowly 3- to 9-lobed toward the tip, ab- 
ruptly acuminate, obtuse or cuneately narrowed to an obtuse 
base, acutely double-toothed, scabrous and short appressed- 
puberulent above, pilose beneath, with 10 to 17 pairs of lateral 
nerves; samaras elliptic, glabrous, about 15 mm. long, the seed 
nearly at the center———May-June. Temperate forests; Hok- 
kaido, Honshu, Kyushu——Korea, n. China, e. Siberia, and 
Kamchatka. 

Keyaxit Zoku 

Deciduous trees or shrubs; leaves short-petiolate, alternate, stipulate, penninerved, simple-toothed; flowers polygamous, 4- to 
5-merous, short-pedicelled, the staminate in the lower, the bisexual ones in the upper axils of young branchlets; stamens 4-5; 
style lateral; drupe short-pedicelled, small, oblique, usually rather flattened, the cotyledons broad———Few species in e. and w. 
Asia. 

1. Zelkova serrata (Thunb.) Makino. Corchorus ser- 
ratus Thunb.; Ulmus keakii Sieb.; Planera acuminata Lindl.; 

Z. acuminata (Lindl.) Planch.; Z. keakii (Sieb.) Maxim. 
Keyaxr. _— Tall tree with gray-brown smooth bark and much 
divided slender branches, the branchlets brownish red, puberu- 
lent, the lateral ones deciduous in autumn; leaves membra- 
nous, narrowly ovate or narrowly ovate-oblong, 3-7 cm. long 
(sometimes to 12 cm. long in young vigorous shoots), 1-2.5 
(-5) cm. wide, long-acuminate, shallowly cordate to rounded 
at base, slightly scabrous or nearly smooth and dull above, 

8. TREMA Lour. 

acutely mucronate-toothed, thinly pilose on nerves beneath 
while young, the petioles 1-3 mm. long, puberulous on upper 
side; fruit sessile, nerved, about 5 mm. across, obliquely ovate- 
orbicular, glabrous——Apr.—May. Lowlands and mountains; 
Honshu, Shikoku, Kyushu; frequently planted around houses. 

Korea, China, and perhaps Formosa. 
Var. stipulacea Makino. ? Zelkova schneideriana Hand.- 

Mazz.——Me-ceyaki. _ Leaves pilose on both surfaces—— 
Honshu. 

Urajiro-ENok1 Zoku 

Shrubs or trees; leaves alternate, rather thin, serrulate, palmately 3- to 7-nerved, the stipules lateral, free, deciduous; flowers 
unisexual or polygamous, small, in small axillary cymes, 4- to 5-merous; stamens erect in bud; ovary sessile; style terminal, bifid, 
the stigma lobes linear; ovules pendulous; drupe small, erect, ovoid to nearly globose, with thick endocarp, the endosperm fleshy, 
the embryo curved About 20 species in the Tropics and subtropics. 

MAG Leavesswhitishyandidenselysserceons-pubescent, beneatli-aratayajisicjsialalersiciets aleisyeisiarayave level =/eteseleraievare a dies a/b teselctels) al eleretele 1. T. orientalis 
Bee Leaves tereens Demeathswercteteyare cs ccsyestheretarsia eVsich secteNeseud he) acca Ceresstarels Loreto estore taveikiencys ayddela pty A SIGYSCrer A ticherennue atioaeiaxaete 2. T. cannabina 

1. Trema orientalis (L.) Bl. Celtis orientalis L.; Sponia mm. across——Kyushu (lowlands in Yakushima and Tanega- 
orientalis (L.) Planch—Unrajiro-Enok1. Small tree with shima). Ryukyus, Formosa, s. China to India, Malaysia, 
densely appressed-pilose elongate branches; leaves narrowly 
ovate-oblong to broadly lanceolate, 7-15 cm. long, 1.5-5 cm. 
wide, gradually acuminate, obliquely cordate at base, obtusely 
serrulate, scaberulous and appressed short-hairy above, white 
and densely silky-pubescent beneath, palmately 3- to 5-nerved, 
the petioles 8-12 mm. long; cymes longer or shorter than the 
petioles, rather many-flowered; fruit ovoid-globose, black, 3-4 

and Australia. 
2. Trema cannabina Lour. Celtis amboinensis Willd.; 

T. amboinensis (Willd.) Bl.; T. virgata Bl—Kur1-ENnok1. 
Closely resembles the preceding; leaves green, glabrous to 
hirsute beneath——Kyushu (s. distr. to Tanegashima and 
Yakushima). Ryukyus, Formosa, s. China, Malaysia, India, 

and Australia. 
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4, CELTIS L. 

Usually deciduous trees; leaves alternate, entire or toothed, often oblique at base, penninerved, with 3 main nerves from the 
base, the stipules free, lateral; inflorescence cymose, staminate or polygamous, axillary or from the base of young branchlets, 
the flowers 5(or 4)-merous, the bisexual 1-3, axillary, pedicelled; perianth-segments and stamens usually 5; ovary sessile; style bifid, 
the lobes subplumose and often twice bilobed; ovule pendulous, anatropous; drupe juicy, ovoid to globose, the endocarp bony, often 

Enoki Zoku 

rugose or reticulate; seeds with scanty endosperm, the embryo curved.—About 70 species, in temperate to tropical regions of 
the N. Hemisphere. 

1A. Fruit black when mature, the pedicels 20-25 mm. long; leaves with prominent teeth. ..................-+e.s0ee- 1. C. jessoensis 
1B. Fruit brown or red-brown when mature, the pedicels 5-15 mm. long; leaves with shallow not prominent teeth. 

2A. Leaves 5-10 cm. long, 2.5-5 cm. wide, acute or short-acuminate, relatively thin, glabrous or nearly so above. 
2. C. sinensis var. japonica 

2B. Leaves 3—7 cm. long, 2—3(-3.5) cm. wide, caudately long-acuminate, relatively thick, firm, more or less scabrous and appressed- 

MEtERY AIDEN coaaancanodonoadodvodcuoDSdooGG000000000 

1. Celtis jessoensis Koidz. C. aphananthoides Koidz.; 
C. bungeana var. jessoensis (Koidz.) Kudo; C. hashimotoi 
Koidz.—Ezo-Enoxi. ‘Tree with puberulous branches; leaves 
narrowly or sometimes broadly ovate, 6-10 cm. long, 3-5 cm. 
wide, acuminate, obliquely rounded to obtuse at base, with in- 
curved teeth except near base, scaberulous or nearly glabrous 
above, glaucous or in young individuals pale green beneath, 
short-hirsute especially on nerves, the petioles 2-7 mm. long, 
puberulous; drupe black when mature, 6-7 mm. across, the 
pedicels 2=2.5 cm. long, glabrous Hokkaido, Honshu, Shi- 
koku, Kyushu———Korea. 

2. Celtis sinensis Pers. var. japonica (Planch.) Nakai. 
C. willdenowiana Schult.; C. japonica Planch—Enox1. 

Tree with pale gray-brown branches and appressed-pilosulous 
branchlets; leaves oblique, broadly ovate to ovate-oblong, 5-10 
cm. long, 3.5-6 cm. wide, acute to short-acuminate, obtuse at 

base, with short incurved teeth toward the tip, the lower 

margin entire, smooth or slightly scabrous and glabrous above, 

5. APHANANTHE Planch. 

OG ees Co DE OTOL DEO Cons ae woe no agoee 3. C. leveillet 

paler and thinly yellow-brown pilose to glabrous beneath; 
drupe red-brown, broadly ellipsoidal, 6-7 mm. across, the pedi- 
cels 6-15 mm. long——Apr—May. Lowlands and hills; Hon- 
shu, Shikoku, Kyushu; very common.—Korea and China. 

The typical phase occurs in s. China. 
8. Celtis leveillei Nakai. Kosa-No-cHOsEN-ENOKI. Tree 

with gray-brown branches densely yellow-brown appressed- 
hairy while young; leaves rather thick and firm, obliquely 
oblong, obovate or elliptic, 3-7 cm. long, 2-3.5 cm. wide, 
caudately long-acuminate, cuneate and acute or rarely rounded 
at base, with rather coarse appressed teeth on upper half, both 
surfaces appressed-pilose, scabrous above, pale-white beneath; 
drupe subglobose, brown at maturity, about 6 mm. long, the 
pedicels pilose, 5-10 mm. long——Honshu (Kinki Distr. and 
westw.), Kyushu; rather rare-——China and Korea. 

Var. holophylla Nakai. CHtcoxu-enoxi. Leaves ob- 
soletely or not prominently toothed——Honshu (Chugoku 
Distr.), Shikoku. 

Muxu-no-x1 Zoku 

Deciduous trees; leaves petiolate, alternate, toothed, with the largest lateral nerves from the base, the stipules free and lateral; 
staminate inflorescence cymose, axillary near base of young branchlets, rather many-flowered; flowers 4- or 5-merous; pistillate 
flowers solitary in upper axils, pedicelled, the segments of pistillate perianth narrower; ovary sessile; style bifid, the stigmas 

(style-branches) linear, rather thick; ovules pendulous; drupe ovoid to subglobose, the pericarp juicy, the endocarp hard, the 
endosperm scanty or absent, the embryo incurved ——Few species, in e. Asia, Malaysia, and Australia. 

1. Aphananthe aspera (Thunb.) Planch. Prunus aspera 
Thunb.; Homoioceltis aspera (Thunb.) Bl—Muxv-no-x1. 
Tall tree with scabrous branches when young; leaves rather 
thin, ovate to narrowly so, 5-10 cm. long, 3-6 cm. wide, long- 
acuminate, obtusely rounded at base, acutely toothed, 3-nerved 
from the base, scabrous and green above, short appressed- 

pilose beneath, the lateral nerves 7 to 12 pairs, ending in a 
tooth, the petioles 5-10 mm. long; flowers green, small; drupe 
ovoid-globose, short appressed-pilose, black when mature, 7-8 
mm. across, the pedicels 7-8 mm. long——May. Lowlands 
and hills; Honshu, Shikoku, Kyushu; common.—Korea and 

China. 

Fam. 68. MORACEAE Kuwa Ka 

Evergreen or deciduous, dioecious or monoecious trees, shrubs or rarely herbs, often with colored juice; leaves alternate, entire 

or toothed, sometimes lobed, the stipules prominent, deciduous; inflorescence basically cymose; flowers small, actinomorphic, 

spicate, capitate, or on the inner side of a fleshy urceolate receptacle (syconium of Ficus); staminate flowers 2— to 4(-6)-merous, 
the stamens opposite the segments, the filaments erect or incurved in bud; pistillate perianth 4lobed or -parted; stigmas 1-2; 
ovary superior or inferior, with a solitary pendulous ovule; fruit a small achene or drupe, the perianth and axis sometimes ag- 
gregated or connate, forming a syncarp, the embryo curved—About 55 genera, with more than 1,000 species, chiefly in the 

Tropics, few in the temperate regions of the world. 

Mulberry Family 

1A. Trees or erect herbs; leaves alternate. 
2A. Flowers variously arranged but not on the inner side of a fleshy urceolate receptacle. 

3A. Stamens incurved in bud; branches unarmed. 
AAS PElerbssinhorescencercymosesie seievteleetatetateletedelot eter etatetelevey st ateetetabals elevator eleleye) ovale tel chede vey aleter ae leletsisneteli-ietedot=y te el= teh -t=y 1. Fatoua 

4B. ‘Trees or shrubs; inflorescence in spikes or heads. 
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5A. Pistillate perianth 4-parted, becoming juicy and enclosing the achene. ............ 20000 e ec ee veces treet eeeeee 2. Morus 
5B. Pistillate perianth connate into a tube; achenes exserted when mature, with a fleshy stipe at base. .......... 3. Broussonetia 

3B. Stamens erect in bud; branches often reduced to spines; fruits aggregated in a false syncarp. ...--..++-++eeeeeeeee> 4. Cudrania 
Zh aenlowersioninner sideior esi y Wrceo late rece Ptacl Gc beystevele/etn siastelsisin)stelele etal sisia)¢ aj='e\aloie njeiw elviste ainielel«inieleve «ialsie als) sieielsfaisls|ets 5. Ficus 

1B. Scandent spinulose-scabrous herbs; leaves opposite, palmately lobed. ..........-. cece eee eect tte eet ete eeees 6. Humulus 

Kuwa-kusa Zoku 1. FATOUA Gaudich. 

Annual monoecious herbs with alternate, petiolate, simple, toothed leaves, the stipules deciduous; cymes densely flowered, 
capitate, nearly axillary; staminate fowers 4-merous, the filaments incurved in bud; pistillate perianth usually 6-lobed; ovary 
oblique; style sublateral, filiform, unbranched, dentate, or branched; ovules pendulous; achenes obliquely globose, slightly flat- 
tened, enclosed in a persistent perianth, the pericarp crustaceous, the embryo curved——Few species, in Australia, Malaysia, and 
e. Asia. 

1. Fatoua villosa (Thunb.) Nakai. Urtica villosa 
Thunb.; U. japonica Thunb., non L. f.; F. aspera Sieb. & 
Zucc.; F. japonica (Thunb.) Bl—Kuwa-xusa. Erect, 
branched, short-pilose annual 30-80 cm. high; leaves membra- 
nous, broadly ovate, 5-10 cm. long, 3-5 cm. wide, acuminate, 

surfaces, the petioles rather slender; flowers small, greenish, 
rather numerous, in axillary glomerules; achenes about 1 mm. 

across, compressed-trigonous, dispersed with minute raised 
points——Sept—Oct. Grassy places and cultivated fields in 
lowlands; Honshu, Shikoku, Kyushu; common.—Ryukyus 

subtruncate at base, obtusely toothed, coarsely appressed-pilose and China. 
above, short-pilose beneath, often slightly scabrous on both 

2. MORUS L. Kuwa Zoxu 

Dioecious or monoecious deciduous shrubs or trees, unarmed, with milky juice; leaves often 3- to 5-lobed, toothed; staminate 
aments rather long, many-flowered; stamens 4, filaments incurved in bud; pistillate aments elongate or short, the perianth 4- 

parted; ovary sessile; style terminal, bifid, the stigma lobes linear; ovules pendulous; fruit an achene, enclosed by a persistent 
juicy perianth; seeds subglobose, with a membranous testa, the endosperm fleshy, the embryo straight——More than 10 species, 

in the temperate to warmer regions of the N. Hemisphere. 

Aree Stiomas nearlyitreestoithe bases leavesiobtuselystootheds, s<,5 50! injefote ore ois) oie) c0 heels) hese elie che ta icl=ionaiel \sielal jalelsjeye’ foley 1. M. tiliaefolia 

1B. Stigmas more or less connate; leaves with mucronate teeth. 
2 Ame Deavesn with prominent.arathersnrepillarsteetllnsayerot area: <:o\arstaiclorattest=Yateloyeie mn cicier= (ke fetset sehen obese ak steusionssevsjes4 «estelsisiars 2. M. bombycis 
2Baeecavesuwith shorts rathersrepmlanitcecthis satay etree te epeirete cl cet ener cto lero ere vere ate stor ehsfaieiesetetstet vata rchetetel ahah vers otek 3. M. australis 

1. Morus tiliaefolia Makino. Kecuwa. Tree with lous beneath especially on nerves, irregularly toothed, often 3- 
rather stout, coarsely pilose, gray-brown branches; leaves 
broadly ovate or ovate-orbicular, 10-22 cm. long, 6-18 cm. 
wide, abruptly caudate-acuminate, cordate at base, obtusely 

toothed, often 3-lobed, deep green, scabrous above, prominently 

short-pilose beneath especially on nerves, the petioles densely 
soft-puberulent, 3-5 cm. long; spikes short-cylindric, the pistil- 
late 15-20 mm. long——Apr.-May. Honshu (Chigoku 
Distr.), Shikoku, Kyushu=——Korea. 

2. Morus bombycis Koidz. M. japonica L. H. Bailey, 
non Sieb.; M. kagayamae Koidz—Yamacuwa. Tree or 

large shrub with glabrous or puberulous branches while 
young; leaves ovate or broadly so, 8-20 cm. long, 5-12 cm. 
wide, short-acuminate, rounded to shallowly cordate at base, 

nearly glabrous and smooth or slightly scabrous above, puberu- 

3. BROUSSONETIA Vent. 

lobed, vivid to deep green above, the petioles nearly glabrous, 
1-4 cm. long; staminate spikes short-cylindric, 2-3 cm. long; 
fruiting spikes ellipsoidal, purple-black——Apr—May. Moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu-——Korea, Sak- 

halin, and s. Kuriles. Much used in feeding silk worms. 
3. Morus australis Poir. M. acidosa Griff——Suma- 

cuwa. Tree with nearly glabrous branches; leaves ovate or 
broadly so, 8-18 cm. long, 5-15 cm. wide, rounded to shal- 
lowly cordate at base, larger in vigorous shoots, with short 
rather regular teeth, sometimes 3-lobed, glabrescent on both 
sides or puberulous beneath on nerves, slightly scabrous above, 
the petioles 2-6 cm. long, nearly glabrous; staminate spikes 
short-cylindric; fruiting spikes ellipsoidal——Kyushu (Yaku- 
shima and Tanegashima) ——China, Formosa, and Ryukyus. 

K6ézo Zoxu 

Dioecious or monoecious trees or shrubs, sometimes scandent; leaves alternate, more or less scabrous, toothed, sometimes 3- 

to 5-lobed, the stipules free, membranous, deciduous; staminate flowers 4-merous, the perianth-lobes valvate in bud, the filaments 
incurved in bud; pistillate perianth ovoid or tubular, 3- to 4-toothed, entirely surrounding the ovary; style simple, filiform, with 
stigmatic hairs from near base; fruiting spikes capitate; fruit stipitate, small, fleshy, exserted from the persistent perianth at 
maturity, the endocarp seedlike and crustaceous——Few species, in e. and se. Asia. 

1A. Petioles 2-10 cm. long; branches stout; leaves coarsely pilose; staminate spikes 4-8 cm. long; pistillate spikes about 2 cm, across in 
lady SEES EOEE CDEC ORS COC UAC 6 GU COCO COORD ODEO SD SOTA AO patti MOOT SROnGEOnoS Asma mers Stace 1. B. papyrifera 

1B. Petioles 3-20 mm. long; branches slender; leaves nearly glabrous to slightly pubescent; staminate spikes about 1.5 cm. long; pistillate 
spikes about 1 cm. across in fruit. 

2A. Plants monoecious; branches ascending, elongate and not scandent; leaves ovate to broadly so, slightly scabrous above. 
2. B. kazinoki 

2B. Plants dioecious; branches much elongate and scandent; leaves ovate to narrowly so, glabrate above. ...........- 3. B. kaempferi 
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1. Broussonetia papyrifera (L.) Vent. Morus papyri- 
fera L—Kajtno-k1. Small tree with stout gray-brown 
coarsely spreading hirsute branches while young; leaves thick- 
herbaceous, oblique, broadly ovate, 7-18 cm. long, 5-15 cm. 
wide, short-acuminate, shallowly cordate at base, coarsely 
hirsute, dull, toothed, often deeply 3- to 5-lobed, deep green 
and scabrous above, pale green beneath, the stipules broadly 
lanceolate or obliquely narrow-ovate, acuminate, deciduous; 
staminate spikes cylindric, densely many-flowered, 4-8 cm. 
long, the peduncles 2-4 cm. long, pendulous, the perianth 
coarsely hairy; pistillate spikes densely many-flowered, globose, 
short pedunculate, about 2 cm. across, villous; style slender, 
filiform; drupe exserted from the perianth when mature, red, 

oblanceolate, the style persistent——May-June. Honshu 
(warmer part of centr. distr. and westw.), Shikoku, Kyushu; 
cultivated for making paper——Ryukyus, Formosa, China, 
and Malaysia. 

2. Broussonetia kazinoki Sieb. B. sieboldi Bl—— 

4, CUDRANIA Tréc. 

MorackEAE 

Kozo. Monoecious shrub with brownish bark, the branches 
slender, elongate, purplish, short-pilose while young; leaves 
thinly membranous, oblique, ovate or broadly so, 5-15 cm. 
long, 3-8 cm. wide, long-acuminate, rounded to shallowly 
cordate at base, slightly scabrous above, short-pilose while 
young beneath, toothed, the petioles 3-20 mm. long, short- 
pilose, the stipules narrowly lanceolate; staminate spikes 1-1.5 
cm. long, the peduncles about 1 cm. long; pistillate spikes 
globose, rather many-flowered, the peduncles nearly as long 
as the petioles; styles filiform, elongate; fruiting heads globose, 
red, the fruits stipitate, with a persistent style——Apr.—May. 
Honshu, Shikoku, Kyushu; often cultivated for paper making. 
—Ryukyus, Formosa, China, and Korea. 

8. Broussonetia kaempferi Sieb. Tsuru-K6zo. Closely 
resembles the preceding; dioecious, with much-elongate and 
scandent branches; leaves ovate to narrowly so, acuminate, 

toothed, rounded at base, subglabrous above, only sparingly 
short-pilose beneath——Apr.—May. Shikoku, Kyushu. 

Haricuwa Zoku 

Dioecious, branching, sometimes scandent shrubs, the branchlets often reduced to spines; leaves alternate, short-petiolate, en- 
tire or sometimes 3-lobed, penninerved, the stipules small; inflorescence axillary, glomerate, short-peduncled, the bracteoles many; 
staminate flowers 4-merous, the perianth segments oblong, obtuse; pistillate perianth broader, imbricate in bud, enveloping the 
ovary; styles simple, undivided or bifid, the stigmatose branches elongate, filiform or rather thick; ovules pendulous; fruiting 
perianth and bracts accrescent, rather fleshy, forming a false headlike syncarp; fruit ovoid, rather flat, with crustaceous pericarp. 
—Few species in tropical Asia. 

1A. Leaves oblong to obovate, rather coriaceous, glabrescent, the midrib impressed above especially toward the base; petioles becoming 
glabrous; peduncles of staminate heads 4—6 mm. long. ............00ccececeescessseees 1. C. cochinchinensis var. gerontogea 

1B. Leaves ovate to broadly so, rather chartaceous, more or less pilose on nerves, the midrib scarcely impressed above; petioles puberulous 
on upper side; peduncles of staminate heads 10-12 mm. long. 

1. Cudrania cochinchinensis (Lour.) Kudo & Masam. 
var. gerontogea (Sieb. & Zucc.) Kudo & Masam. Maclura 
gerontogea Sieb. & Zucc. KA-KATSUGA-YU. Evergreen 

shrub; branches elongate, scandent, with erect spines in axils, 

woolly-pubescent on buds and stipules; leaves oblong to obo- 
vate, 4-7 cm. long, 2-3.5 cm. wide, entire, subcoriaceous, very 
obtuse to rounded with a minute awn at apex, slightly re- 
curved on margin, the petioles 5-20 mm. long; flower heads 
axillary, the peduncles 3-6 mm. long, appressed-puberulent. 

May-July. Honshu (Kinki and Chigoku Distr.), Shi- 
koku, Kyushu=—Formosa and China. The typical phase 

5. FICUS L. 

Se Te Moore DUOC ER BUTE Ee Bots Hama tion 2. C. tricuspidata 

occurs in e. Africa to India, Malaysia, and Australia. 
2. Cudrania tricuspidata (Carr.) Bureau. Maclura tri- 

cuspidata Carr.; Cudrania triloba (Hance) Forbes & Hemsl.; 
Cudranus trilobus Hance——Haricuwa. Small puberulent 
tree; leaves membranous to chartaceous, ovate to broadly so, 
6-10 cm. long, 3-6 cm. wide, entire or 3-lobed, abruptly acute 
to acuminate, with an obtuse tip, puberulous especially on mid- 
rib above and on nerves beneath; petioles 15-25 mm. long, 
puberulous on upper side; peduncles of staminate heads 10-12 
mm. long, densely soft-pubescent——June. Rarely planted in 
our area—K rea and China. 

Icuijiku Zoku 

Evergreen or deciduous, erect or scandent trees or shrubs, with milky juice; leaves alternate, entire or toothed, often lobed, 
the stipules caducous; receptacle fleshy, axillary or from the nodes of denuded branches, globose to ovate, usually enveloping the 
pistillate and staminate flowers, often with 3 bracts at base; staminate perianth 2- to 6-lobed, the stamens 1-6, the filaments short, 
erect; pistillate perianth small or reduced; ovary erect; styles solitary, somewhat lateral, the stigma peltate or filiform; achenes 
small, with crustaceous pericarp——About 800 species in all tropical and warmer regions. 

1A. Scandent woody plants; leaves evergreen, coriaceous, entire, with prominently elevated and finely reticulated veinlets beneath; re- 

ceptacles axillary. 
2A. Leaves broadly lanceolate to ovate-oblong, long-acuminate, 5-12 cm. long; receptacles sessile, globose, not more than 10 mm. across. 

1. F. nipponica 

2B. Leaves oblong or elliptic to ovate or broadly so, obtuse or subacute, 1-10 cm. long; receptacles 1.5—4 cm. across; peduncles 7-12 mm. 

long. 
3A. Leaves oblong or elliptic, obtuse, 4-10 cm. long, the petioles 1.5—2 cm. long; receptacles 3—4 cm. across, pyriform. .. 2. F. pumila 
3B. Leaves broadly to narrowly ovate, subacute with an obtuse tip, 1-5 cm. long, the petioles 5-10 mm. long; receptacles globose, 15— 

NZ) Sertog eS roKis ais vo oy RE EOTTG TT acs Oe OR ROO SH on UH OEE | PORTA ATO SOROS 3. F. stipulata 
1B. Erect trees or shrubs. 

4A\ Large deciduous shrub) with herbaceous leaves. ... 0-0 00ee cece eee eee ene dee eee nee needs cuneece sues cece 4. F. erecta 
4B. Evergreen trees with entire coriaceous leaves. 

5A. Petioles 7-20 mm. long; leaves 5—8(—10) cm. long, cuneately obtuse at base; receptacles sessile. ..............-- 5. F. microcarpa 
5B. Petioles 3-6 cm. long; leaves 7-12 cm. long, rounded at base; receptacles on short peduncles 3-7 mm. long. .... 6. F. wightiana 
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1. Ficus nipponica Fr. & Sav. F. foveolata sensu auct. 
Japon., non Wall.; ? F. wrightit Benth.; F. foveolata var. nip- 
ponica (Fr. & Sav.) King—Itasr-Kazura. Woody scan- 
dent shrub, the branches attached to rocks or tree-trunks by 

means of aerial roots, the young branches puberulous; leaves 
evergreen, pale green when dried, narrowly ovate-oblong, 
narrowly ovate or broadly lanceolate, 5-12 cm. long, 2.5-4 
cm. wide, long-acuminate, rounded at base, glabrous, whitish 
with finely elevated prominently reticulate veinlets beneath, 
the lateral nerves 5- to 6-paired, prominently arcuate short of 
the margin, the petioles 1-2 cm. long, puberulent while young, 

the stipules linear-lanceolate, about 10 mm. long; receptacles 
axillary, sessile, globose, glabrous, 7-10 mm. across, the basal 
bracts ovate-orbicular, obtuse, persistent, membranous, ap- 
pressed-puberulent——Honshu (Kanto Distr. and westw.), 
Shikoku, Kyushu=——Ryukyus, Formosa, China, and s. Korea. 

2. Ficus pumila L. F. hanceana Maxim iO-1ras1. 
Scandent shrub, the young branchlets appressed pubescent; 
leaves evergreen, coriaceous, lustrous, 4-10 cm. long, oblong to 
ovate-elliptic, obtuse, very obtuse to rounded at base, some- 
times subobovate, glabrous or puberulous on nerves beneath, 

recurved on margin, the lateral nerves 3 to 5 pairs, more or 
less ascending, straight, the veinlets very prominently raised 
beneath, the petioles 1.5-2 cm. long, with brown appressed 
hairs while young; receptacles pyriform or subglobose, some- 
times ellipsoidal, 3-4 cm. across, slightly pubescent only while 
young, the subtending bracts deciduous, the peduncles thick, 
8-15 mm. long——Honshu (Tokaidé Distr. and westw.), Shi- 
koku, Kyushu——Ryukyus, Formosa, and China. 

8. Ficus stipulata Thunb. F. thunbergii Maxim.; F. 
foveolata var. thunbergiti (Maxim.) King—Htme-1rasi. 
Scandent evergreen much branched shrub, the branchlets and 
petioles red-brown pubescent; leaves narrowly to broadly 
ovate, 1-5 cm. long, 1-2 cm. wide, subacute with an obtuse 

tip, subrounded at base, often loosely soft-pubescent above 
while young, brownish spreading-puberulent on the nerves 
especially beneath, the lateral nerves 5 to 6 pairs, arcuate short 
of the margin, the veinlets prominent beneath, the petioles 
5-10 mm. long; receptacles globose, 15-17 mm. across=—— 
Warmer parts; Honshu (w. Kanté Distr. and westw.), Shi- 
koku, Kyushu——Ryukyus. 

4, Ficus erecta Thunb. var. erecta. F. japonica Bl. 

6. HUMULUS L. 
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—Inu-siwa. Deciduous, erect, loosely branching shrub to 4 
m. high, the branches rather thick, glabrous; leaves obovate or 
narrowly so, 10-20 cm. long, 4-10 cm. wide, acuminate, 
rounded or sometimes shallowly cordate to subobtuse at base, 
glabrous, entire, pale green beneath, the petioles 1-4 cm. long, 
glabrous; receptacles axillary, solitary, globose, abruptly nar- 
rowed below, 3-bracteate at base, glabrous, 1-1.3 cm. across, 

the peduncles glabrous, rather slender, 1-2 cm. long-——May- 
Aug. Thickets and woods, low mountains and hills; Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu. 

Var. sieboldii (Miq.) King. F. sieboldii Mig——Hososa- 
INU-BIWA. Leaves narrower, lanceolate. Occurs with the 

typical phase. 
Var. yamadorii Makino. Ke-inu-srwa. Coarsely pilose 

on branches, leaves and receptacles——Occurs with the typical 
phase.-——s. Korea, Ryukyus, and Formosa. 

5. Ficus microcarpa L. f. F. retusa sensu auct., non L, 
—Gaju-maru. Evergreen much branched glabrous tree 
with pendant aerial roots from the trunks and branches; 

leaves coriaceous, oblong or obovate, 5-8 cm. long, 3-5 cm. 
wide, slightly cuspidate with an obtuse tip, obtuse or cuneately 
obtuse at base, entire, the lateral nerves not strong, rather 

many, parallel except the lowest pair, the petioles 7-20 mm. 
long; receptacles sessile, depressed-globose, about 8 mm. across, 
with 3 ovate-orbicular bracts at base Kyushu (Yakushima 
and Tanegashima)- Ryukyus, Formosa, China to India, 
Malaysia, and Australia. 

6. Ficus wightiana Wall. F. superba var. japonica Miq. 
—Axo.  Glabrous evergreen tree with rather stout gray- 
brown branches; leaves coriaceous, oblong or narrowly so, 
7-12 cm. long, 3.5-5 cm. wide, rounded at both ends, with an 
obtusely cuspidate apex, entire, the lateral nerves 6 to 9 pairs, 
slender, ascending, parallel, arcuate near the margin, the 
petioles 3-6 cm. long, rather stout; receptacles globose, 6-8 
mm. across, the peduncles 3-7 mm. long, puberulous-—— 
Honshu (Kii Prov.), Shikoku, Kyushu; rather common on 
lowlands near the sea——Ryukyus, Formosa, and China. 
Ficus elastica L. Inpo-comu-No-K1.  Subscandent tree 

with lustrous leaves to 30 cm. long, with numerous slender 
parallel lateral nerves; often planted for ornamental purposes 
in the warmer parts of our area——India. 

Kara-HANA-SO ZOKU 

Scandent dioecious retrorsely scabrous herbs with opposite, petiolate, membranous, palmately lobed, toothed leaves, the stipules 
lateral, free; staminate inflorescence a loosely branched large axillary panicle, the perianth-segments 5, imbricate in bud, the 
stamens 5; pistillate inflorescence a conelike, few-flowered, bracteate, pedunculate spike, the bracts accrescent after anthesis, the 
perianth thinly membranous, closely appressed to the sessile ovary, the style bifid, the branches deciduous; ovules pendulous; 
achenes broadly ovate, slightly compressed, often glandular-dotted, enveloped by the accrescent perianth, the pericarp crustaceous, 
the endosperm fleshy, the embryo coiled——Two species, in the temperate regions of the N. Hemisphere. 

1A. Leaves palmately 5- to 7-cleft; pistillate bracts ovate-orbicular in fruit, green, partly purplish brown, herbaceous, 7-10 mm. long; 

ETE 5 is GOR ROO OT CODO OCS OOO OOO E SOT noe aceorer PO COOUDO CODD OD OOSOS ON DUCOnOODE one odnDOboad rk 1. H. japonicus 
1B. Leaves 3-lobed or sometimes unlobed; pistillate bracts ovate to ovate-oblong in fruit, papery-membranous, pale yellow-green or 

slightly brown-tinged, pale inside, 15-20 mm. long; rhizomatous perennial. .............0-ee+eee00s 2. H. lupulus var. cordifolius 

1. Humulus japonicus Sieb. & Zucc. Kana-mucurRA. 
Much branched scandent, green annual, retrorsely spinose- 
scabrous on stems and petioles; leaves membranous, long- 
petiolate, palmately 5- to 7-cleft, 5-12 cm. long and as wide, 
cordate, regularly serrulate, the lobes acuminate, slightly nar- 
rowed toward base, with yellow sessile discoid glands beneath, 

scabrous on both surfaces; staminate flowers in loosely ar- 
ranged erect panicles 15-25 cm. long, pedicelled, nodding, 
the anthers pale yellow, pendulous on slender filiform fila- 
ments; pistillate spike conelike, broadly ovoid, the bracts ovate- 
orbicular, 7-10 mm. long, imbricate, herbaceous, accrescent 
after anthesis, scabrously pilose on back and especially on mar- 
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gin; achenes ovate-orbicular, inflated-lenticular, yellow-brown, 
puberulous near the top, glandless, 4-5 mm. long and as wide. 
—Sept.-Oct. Thickets and roadsides in lowlands; Hok- 
kaido, Honshu, Shikoku, Kyushu; very common—Ryukyus, 
Formosa, and China. 

2. Humulus lupulus L. var. cordifolius (Mig.) Maxim. 
H. cordtfolius Mig. Kara-Hana-so. Much-branched, scan- 
dent, perennial herb, retrorsely prickly on stems and petioles; 
leaves green, long-petiolate, ovate-orbicular, 5-12 cm. long 
and as wide, acuminate, cordate at base, scabrous on both sur- 

MorackaE; URTICACEAE 

lobe larger than the lateral ones; pistillate spikes pendulous, 
short-pedunculate, pale yellow-green, ovoid-globose in fruit, 
the bracts obtuse, 15-20 mm. long and as wide, concave, 
papery-membranous, accrescent, ovate; achenes inflated- 
lenticular, 2.5-3 mm. long and as wide, covered with minute 
impressed points and yellow discoid glands; staminate in- 
florescence paniculate, erect, 10-15 cm. long, the flowers short- 

pedicelled——Aug.—Sept. Thickets in mountains; Hokkaido, 
Honshu (centr. and n. distr.)——China. The typical phase 
occurs in Europe. 

faces, rather irregularly toothed, often 3-lobed, the terminal 

Fam. 69. URTICACEAE Nettle Family 

Monoecious or dioecious herbs, rarely trees, often with stinging hairs; leaves opposite (often unequally so) or alternate, simple, 
toothed or incised, petiolate, commonly with cystoliths in the epidermal cells, the stipules free or connate, often caducous; flowers 
in glomerate cymes, the perianth 2- to 5-cleft, sometimes utriclelike; stamens as many as the perianth-segments and opposite 
them, the filaments incurved in bud; ovary superior, 1-locular; style simple or nearly absent, the stigma capitate, penicillate or 
pinnate, sometimes filiform; ovules solitary, usually orthotropous; fruit an achene, the endosperm oily——About 40 genera, 
with about 500 species, cosmopolitan. 

Tra-Kusa Ka 

1A. Stinging hairs present. 
so ILGENES CopEsies Suge, peMOllkeeMNAWE, coscosnacanoond pos pdonnononsoondecuEseobuosadoonosesuaaneONSSUN . 1. Urtica 

ABE wkeavesvalternates*stigmaytiliformey cries recreate erkc eae Ree RCE OE eae I ee etree ape aee 2. Laportea 
1B. Stinging hairs absent. 

3A. Pistillate perianth not utriclelike in fruit, usually shorter than the achene or deeply lobed to parted. 
FAs p rleeaves! oppositeniyet « upsauedisie Aaccrorae EARP Ata eeIR fore: on Ea ane Sh Slacabt ale es dperel einer re ME penayroet deer. Bare cea aaa 3. Pilea 
4B. Leaves alternate. 

DANS deaves/equilaterals¢petiolatest,cy osha Menr annie: = Choe se ecleetd oe aloes eis Cena ee one ete 4. Nanocnide 
5B. Leaves not equilateral, sessile or short-petiolate. 

6A. Pistillate perianth suppressed, not accrescent; bracts of the pistillate inflorescence connate, forming a disclike receptacle at 
ase ernst. epic ea trah MPRA elec) oats aS ye AGA heal caer ap Oe SCO AaC ogee PLCS I Har aR one en 5. Elatostema 

6B. Pistillate perianth 4- to 5-parted, covering part of the achene; bracts of pistillate inflorescence not connate. .... 6. Pellionia 
3B. Pistillate perianth connate and wholly investing the achene in fruit. 

7A, Leaves toothed; herbs or shrubs. 

8A. Pistillate perianth membranous, not adnate to the achene; suffrutescent herbs with alternate or opposite leaves. 
8B. Pistillate perianth adnate to the achene, fleshy or juicy in fruit; woody plants with alternate leaves. 

.. 7. Boehmeria 

9A. Pistillate perianth fleshy in fruit; stigma discoid or peltate. ...........00ce cece eet e scence ee ee eeseeees 8. Villebrunea 

OBepebistillatespenianthynicyginvinuitsastigmalcapitate eee eee eee ee rennet rrincre cree reeeeee renee eer 9. Debregeasia 
7B. Leaves entire; herbs or essentially so (in ours). 

10A. Glomerules involucrate at base; stigma short-linear, penicillate; delicate herbs. ................+-++---eeee 10. Parietaria 

10B. Glomerules without involucral bracts; stigma filiform, pilose, suffrutescent herbs. 
11A. Lateral nerves of leaves much shorter than the midrib; perianth-segments of the staminate flowers without a transverse 

foldwor? gibbosity ‘on, back Newry sti cte cars sree) shallagovianoyt Jens) ssh svelouckeleuerayyicteemeraisbevansuele ais steittee ote seer tere 11. Pouzolzia 
11B. Lateral nerves reaching nearly to the apex of leaves; perianth-segments of staminate flowers with a transverse fold or gib- 

bosity om: backs: ise. sis,aysiasevsianere rn aeeyenateve neve ana ls ne tay ite secant cate, exstenoeapnpe ene Selle eenetferst sche rolls ots ladebarenepebesanstteyens 12. Gonostegia 

J. URTICA L.  Ira-Kusa Zoxu 

Dioecious or monoecious annuals or perennials with stinging hairs; leaves opposite, petiolate, dentate or serrate, 3- to 5-(7-) 
nerved, the stipules free or connate between the petioles; flowers in glomerate cymes, the staminate 4-merous; pistillate perianth 
4-merous, the segments small, unequal; ovary erect; stigma penicillate-capitate; ovules orthotropous; achenes ovate or oblong, 
more or less flattened, enclosed by 2 accrescent inner perianth-segments.—About 40 species, in the temperate and warmer re- 
gions of the N. Hemisphere. 

1A. Stipules 4, connate, in a pair. 
2A. Leaves broadly ovate or cordate-orbicular, with 7-11 coarse, narrowly deltoid, often double teeth on each side, the petioles slightly 

shorter thantthe leaves: 15:1. eR 1 res ne os Ue RR Uk Ae Re 1. U. thunbergiana 
2B. Leaves narrowly to broadly ovate, rounded to shallowly cordate at base, with 10-25 usually simple teeth on each side; petioles much 

shorter tham\the:leaves? ..i.¢ tiie tetaleticteeyetod sige toe etalon eiateleoceate ache te tebe vcte aietions ct also Suniebnrats SAME ENE aerate 3. U. platyphylla 
1B. Stipules 4, free, lanceolate or broadly linear. 

3A. Leaves narrowly ovate-oblong to lanceolate, 6-12 cm. long. ............. eee eee eee eect eee t ene eeee 4. U. angustifolia 

Si, Ilaaies Oven (to loxonclhy go, S10) Gow, lon, coccondooponoddoodundonucvcdodddnendadodocnabeGooonsedenuGDD 2. U. laetevirens 

1. Urtica thunbergiana Sieb. & Zucc. Ira-Kusa. Per- 
ennial; stems erect, simple or slightly branched, 40-80 cm. 
long, retrorsely puberulous; leaves broadly ovate to ovate- 

orbicular, 5-12 cm. long, 4-10 cm. wide, acuminate, cordate 
at base, coarsely incised-serrate, with scattered coarse ap- 

pressed hairs above, puberulent beneath especially on nerves, 
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the petioles 3-10 cm. long, white appressed-puberulent; in- 
florescence axillary, narrowly pyramidal or subspicate, the 
pistillate above the staminate; flowers small, pale green, the 2 

inner segments accrescent after anthesis and investing the 
achene; achenes flat, green, ovate——Oct—Nov. Woods in 
mountains; Honshu (Kantd Distr. and westw.), Shikoku, 
Kyushu. 

2. Urtica laetevirens Maxim. KosA-No-ma-Kusa. 
Erect perennial herb 50-100 cm. long; stems thinly ascending- 
puberulous; leaves ovate or sometimes rather narrowly ovate, 5- 

10 cm. long, 2.5-5 cm. wide, acuminate, rounded to broadly 
cuneate at base, coarsely toothed, vivid green, scattered-pilose 
above, often sparingly short-pilose beneath; staminate inflores- 
cence on upper portion of stems above the pistillate, the glome- 
rules rather loose——July-Oct. Woods in mountains; Hok- 
kaido, Honshu.—Korea and China. 

8. Urtica platyphylla Wedd. U. takedana Ohwi—— 
Ezo-rra-Kusa. _— Tall, often gregarious perennial; stems erect, 
50-180 cm. long, obtusely angled, simple or slightly branched, 
ascending- or slightly recurved-puberulent; leaves deep green, 
ovate, 8-15 cm. long, 4-8 cm. wide, acuminate, rounded or 
shallowly cordate at base, short-pilose on both sides, especially 

2. LAPORTEA Gaudich. 
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on nerves beneath, coarsely toothed, the petioles 2-5 cm. long, 
much shorter than the blade, ascending-puberulent; inflores- 
cence narrowly pyramidal, the pistillate toward the upper 
portion of the plant——July-Oct. Moist woods and river- 
banks in lowlands and foothills; Hokkaido, Honshu (centr. 
and n, distr.) ——Kuriles, Kamchatka, Sakhalin, and e. Si- 
beria. 

4, Urtica angustifolia Fisch. U. dioica var. angustifolia 
Fisch.; U. foliosa Bl—Hosopa-rra-kusA.  Resembles the 
preceding; stems 50-150 cm. long, erect, simple or slightly 
branched, obtusely angled, rather sparingly appressed-pilosu- 
lous; leaves deep green, narrowly oblong to lanceolate, 6-12 
cm. long, 1.5-5 cm. wide, acuminate, rounded at base, coarsely 
toothed, nearly glabrous or puberulous beneath especially on 
nerves, the petioles 1-3 cm. long, slightly puberulous or nearly 
glabrous; inflorescence narrowly pyramidal—Aug.—Sept. 
Woods in mountains; Hokkaido, Honshu, Shikoku, Kyushu. 
— Korea, China, and e. Siberia. 

Var. sikokiana (Makino) Ohwi. U. sihokiana Makino— 
Nacasa-tra-Kusa. A western phase with slender stems, the 
leaves narrower and more glabrate, thinner. 

Muxaco-1raA-KusA ZOKU 

Dioecious or monoecious herbs, shrubs or trees with stinging hairs; leaves alternate, large, simple, toothed or entire, pen- 
ninerved, rarely 3-nerved, the stipules distinct, free or connate, deciduous; panicles or spikes axillary or terminal, the bracts 
small or absent; staminate flowers 4- to 5-merous; perianth-segments equal or unequal, the outer ones rarely absent; ovary 
erect when young, ascending afterward; stigma linear, usually elongate; ovules orthotropous; achenes flat, ascending—— 
— Abundant in the Tropics, few in temperate e. Asia and N. America; our plants are herbs with pinnately 3-nerved leaves. 

1A. Pistillate inflorescence a one-sided panicle; leaves narrowly ovate, rounded to obtuse at base; plant with bulbils in leaf-axils; roots 
thickened! fusiform. achenes;2+5—5) mms) LONE le lote nic ici leit leis lniersictels/sreiersisicieisieisl=/ siete = cisisveieleeisistsveys/elei-isieiele|sieyels\als 1. L. bulbifera 

1B. Pistillate inflorescence a linear spike; leaves broadly ovate, shallowly cordate to rounded at base; plant sometimes with bulbils; roots 

slender, not thickened; achenes 1.7—1.8 mm. long. ........ 

1. Laportea bulbifera (Sieb. & Zucc.) Wedd. Urtica 
bulbifera Sieb. & Zucc.; Fleurya bulbifera (Sieb. & Zucc.) Bl. 

MUKAGO-IRA-KUSA, Green perennial 40-70 cm. high 
with rather stout erect stems; leaves rather long-petioled, nar- 

rowly ovate, 8-15 cm. long, 4-7 cm. wide, acuminate, obtuse 
to rounded at base, coarsely mucronate-toothed, puberulous on 

both surfaces especially on nerves; staminate inflorescence 
paniculate, 4-7 cm. long, peduncled, axillary; pistillate in- 
florescence on the upper part of the stems, 7-15 cm. long 
inclusive of the long peduncle, ascending, the branches spread- 
ing-puberulent on one side, the 2 lateral perianth-segments 
oblong or obliquely narrow-obovate, obtuse, about 2.5 mm. 
long, accrescent after anthesis; achenes smooth, pale green, 
obliquely ovate-orbicular, 2.5-3 mm. long——Aug.—Sept. 
Woods in mountains; Hokkaido, Honshu, Shikoku, Kyushu; 
rather common.——China. 

8. PILEA Lindl. 

myatey veferstete fovebeiercictexeraie ois iefeiesarevs) stetetsisleisietelersisislave 2. L. macrostachya 

2. Laportea macrostachya (Maxim.) Ohwi. Sceptro- 
cnide macrostachya Maxim.; L. grossedentata Wright——M1- 
YAMA-IRA-KUSA, — Green erect perennial 40-80 cm. high, the 
stems slightly retrorsely puberulent; leaves petiolate, broadly 
ovate or orbicular, 8-20 cm. long, 5-15 cm. wide, more or less 

pilose on both surfaces, the stipules small; staminate inflores- 
cence paniculate, 5-10 cm. long, puberulous, the pistillate 
spicate, nearly terminal on the stems, peduncled, 20-30 cm. 
long, ascending, puberulous, the glomerules rather loosely 
several-flowered, the 2 lateral perianth-segments obliquely 
ovate, obtuse, puberulous, nearly as long as the achene, ac- 
crescent after anthesis; achenes obliquely elliptic, flat, 1.7-1.8 
mm. long, smooth——Woods in mountains; Hokkaido, Hon- 

shu. 

Mizu Zoku 

Dioecious or monoecious, soft, juicy annual or perennial herbs, rarely subshrubs; leaves opposite, equal or unequal, entire or 
toothed, 3-nerved, rarely penninerved or nearly nerveless, the stipules connate, often caducous; inflorescence cymose, axillary, 
loosely or densely flowered, subcapitate, the bracts small; staminate flowers 2- to 5-merous, perianth-segments valvate in bud; 
pistillate perianth unequally 3-lobed or equally 5-lobed, the reduced stamens scalelike, opposite the segments, sometimes absent; 
ovary erect; stigma sessile, penicillate; achenes ovate, slightly flattened, with a membranous testa——NMore than 100 species, in 
the Tropics except Australia; few in temperate regions. 
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1A. Leaves orbicular, less than 10 mm. long, very obtuse, undulately toothed or nearly entire, with brown spots beneath, the cystoliths more 

or less transversely arranged above; achenes smooth. ........ BE ee ane C ROMO RO LO Lontiaoar coc ao oO OD 1. P. peploides 

1B. Leaves longer than broad, 1.5-13 cm. long, acute to caudate at apex, distinctly toothed, without spots beneath, the cystoliths rather ir- 

regularly arranged above. 
2A. Pistillate perianth unequally 3-lobed. 

3A. Pistillate perianth divided nearly to base, the longer segments lanceolate or linear-lanceolate, obtuse; achenes more or less red- 

brown spotted; leaves broadly rhombic-ovate, 1.5-10 cm. long. 

4A. Pistillate perianth-segments shorter than the achene, linear-lanceolate; achenes about 1.2 mm. long; leaves 3-10 cm. long. 
2. P. mongolica 

4B. Pistillate perianth-segments, or at least one of them, as long as to slightly longer than the achenes; achenes 1.8—2 mm. long; 

leaves 1.5—5 cm. long, acute with an obtuse tip. ..... Pe NAR AGA a AT CPO ROMO OCr er boe Samo doo 3. P. hamaot 

3B. Pistillate perianth spathelike, with 3 acute-deltoid teeth or with as many ovate lobes at apex; achenes smooth or verrucose; leaves 

oblong to ovate, 6-15 cm. long. 

5A. Leaves oblong, acuminate; achenes 1.3-1.5 mm. long, smooth. .......------ 2-2-2 sess seen sees e eee e eee 4. P. petiolaris 

5B. Leaves oblong-ovate, broadest slightly below the middle, long caudate-acuminate; achenes about 0.6 mm. long, strongly ver- 

TUCOSE. 2. eee eee ee ee ee eee ee eee et ee ee PO Ree eae Ne tafever ete cnstartetebene erste 5. P. pseudopetiolaris 

2B. Pistillate perianth with 5 nearly equal segments, parted to the base; achenes smooth, not brown-spotted. 

6A. Peduncles of pistillate inflorescence mammillate-puberulous on one side; leaves 2-12 cm. long, narrowly ovate or oblong, with 

7-13 coarse teeth on each side. ............-.----+--- BA Bc GIES Do DOC ORLA BRB DISD GenS o.cctcubinGs an 6. P. kiotensis 

6B. Peduncles of pistillate inflorescence glabrous; leaves 1-3(—8) cm. long, broadly ovate or ovate-orbicular, with 3-6 coarse teeth on 

Crvait Gila) nou coouooubmDoDboO dbo ooo obonodadGoDE.Go 

1. Pilea peploides (Gaudich.) Hook. & Arn. Dubreulia 
peploides Gaudich—Koxe-Mizu. Glabrous somewhat 
tufted monoecious annual, 7-15 cm. high, the stems branching 
below; leaves orbicular or depressed-ovate, 6-10 mm. long and 
as wide, very obtuse to rounded at the tip, usually sparingly 
undulate-toothed, broadly cuneate and 3-nerved at base, the 

cystoliths linear, more or less transversely arranged on the 
upper surface, brown-spotted beneath, the petiole shorter or 
longer than the blade; flowers more or less capitate in leaf- 
axils, sessile, the perianth-segments broadly oblanceolate, 
shorter than the achenes; achenes smooth, pale brown, broadly 
lenticular-ovate, about 0.6 mm. long——Mar—Aug. Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu-—Ryukyus, 
Formosa, China, Korea, Manchuria, Hawaii, Galapagos Isl., 

Malaysia, and India. 
2. Pilea mongolica Wedd. P. viridisstma Makino—— 

Ao-MIZzu. Glabrous, soft, feshy, monoecious annual; stems 

erect, terete, often branched, 30-50 cm. long, pale green; leaves 

deep green, broadly rhombic-ovate, 1.5-10 cm. long, 1-7 cm. 
wide, short-acuminate or subacute with an obtuse tip, broadly 
cuneate at base, coarsely deltoid-toothed, 3-nerved, glabrous or 
scattered pubescent above and on margin, the petioles un- 
equally paired, 1.5-10 cm. long; inflorescence densely cymose, 
1-3 cm. long, the pistillate perianth-segments unequal, the 
longer ones linear-lanceolate, obtuse, with a prominent slightly 
raised midrib, 4-34 as long as the achene; achenes broadly 
ovate-lenticular, 1-1.2 mm. long, with scattered slightly raised 
brown spots——July-Oct. Shaded places in lowlands and 
mountains; Hokkaido, Honshu, Shikoku, Kyushu.——Korea, 

China, and e. Siberia. 
8. Pilea hamaoi Makino. Mizu.  Glabrous, soft, juicy 

monoecious annual; stems erect, sparingly branched, green or 
purplish, 20-40 cm. long; leaves deep green, broadly rhombic 
to rhomboid-ovate, 1.5-5 cm. long, 1-3.5 cm. wide, acute with 
an obtuse tip, broadly cuneate at the 3-nerved base, glabrous, 
ciliate, sparingly toothed; cystoliths short; inflorescence cy- 
mose, 5-20 mm. long, axillary; pistillate perianth-segments 
unequal, the larger ones lanceolate or linear-oblong, as long as 
to slightly longer than the achene, very obtuse, with a promi- 
nent midrib; achenes broadly ovate-lenticular, pale brown- 
spotted, 1.8-2 mm. long—July-Oct. Shaded places; Hok- 
kaido, Shikoku, Kyushu.— China. 

aabitedt Gant tiene adore beens tee Poel rane 7. P. japonica 

4, Pilea petiolaris (Sieb. & Zucc.) Bl. Urtica petiolaris 
Sieb. & Zucc.; P. strangulata Fr. & Sav—MIyAMA-MIZU. 
Soft, juicy, monoecious perennial, 40-80 cm. high, glabrous, 

sometimes sparingly branched below; leaves ovate to narrowly 
so, or oblong, 6-15 cm. long, 3-5 cm. wide, acuminate with a 

rather obtuse tip, obtuse or cuneate and 3-nerved at base, shal- 
lowly toothed, the stipules rather large, deciduous; inflorescence 
densely cymose, 1-4 cm. long, the pistillate perianth split to the 
base on one side, broadly ovate, 3-toothed or -lobed, about half 
as long as the achene; achenes broadly ovate, usually greenish 
brown, lenticular, not spotted, 1.3-1.5 mm. long, broadly ovate. 

Aug.—Oct. Shaded wet places in mountains; Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu. 

5. Pilea pseudopetiolaris Hatus. Ko-m1yaMA-Mizu. 
Slightly succulent perennial herb; rhizomes elongate, creeping; 
stems erect, 40-80 cm. long; leaves narrowly ovate to ovate- 
elliptic, 6-10 cm. long, 2.5-4 cm. wide, caudately long-acumi- 
nate, rounded to obtuse at base, obtusely serrate, trinerved, 
scattered pilose above, the petioles 2-3 cm. long; female cymes 
axillary, solitary, about 1 cm. long, short-peduncled, densely 
flowered; male cymes larger, 2-3.5 cm. long, nearly sessile, 
glabrous; achenes ovate-fusiform, acute, about 0.6 mm. long, 
densely verrucose. Aug—Oct. Honshu, Shikoku, Kyushu. 

6. Pilea kiotensis Ohwi. <Achudemia iseana Makino; 
P. iseana Makino—Mtyako-mizv. Glabrous perennial 
(?) herb; stems 30-40 cm. long, rather juicy and soft, some- 
times slightly branched; leaves ovate to narrowly so, sometimes 
oblong, 2-12 cm. long, 1-5 cm. wide, caudately acuminate with 
an acute tip, cuneate at base, coarsely toothed, nearly glabrous 
on both sides, 3-nerved, the stipules about 5 mm. long, decidu- 
ous; pistillate inflorescence cymose, the peduncles short-puberu- 
lous on one side or subsessile, the perianth-segments 5, elliptic 

to oblong, nearly equal, obtuse, the midrib tuberculate on 
back; achenes about 1 mm. long, 1.5-2 times longer than the 
perianth, broadly ovate, lenticular, smooth, pale, not punctate. 
—Oct. Honshu (Kinki Distr.), Kyushu (n. distr.). 

7. Pilea japonica (Maxim.) Hand-Mazz. <Achudemia 
japonica Maxim.—Yama-mizu. _Glabrous monoecious an- 
nual; stems branched, 10-20 cm. long, slightly red-brown, 
rather slender, soft, juicy; leaves broadly ovate or ovate-orbicu- 
lar, 1-3(-8) cm. long, obtuse or acute with an obtuse tip, 3- 
nerved, the pairs unequal, ciliate, with 1-4 coarse teeth on 
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each side, the petioles slender, shorter to slightly longer than 
the blades; flowers cymose, the peduncles glabrous or sessile, 
the pistillate perianth-segments 5, nearly equal, broadly lanceo- 
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1 mm. long, not punctate, smooth——Sept.—Oct. Woods in 
lowlands and foothills; Honshu (Kanto Distr. and westw.), 
Shikoku, Kyushu. 

late, obtuse; achenes broadly ovate, pale, sublenticular, about 

4, NANOCNIDE Bl. KaTEN-so Zoku 

More or less pubescent small monoecious herbs; leaves alternate, petiolate, ovate-orbicular or depressed, toothed or incised, 3- 
to 5-nerved, the stipules free; staminate inflorescence in peduncled cymes, in the upper axils, the perianth 4- to 5-cleft, the seg- 
ments with a transverse ridge on back; pistillate inflorescence a dense sessile axillary cyme or glomerule, the bracts free, the 
perianth 4-cleft, the segments often with a small apical bristle, the outer ones slightly broader, keeled on back; ovary erect; 
achenes oblong, covered by the perianth but dehiscing from it when mature——Three species in Japan, China, and Ryukyus. 

1. Nanocnide japonica Bl. Karen-so. Gregarious dense peduncled cymes in upper axils, the segments lanceolate, 
perennial herb 10-30 cm. high; stems slightly pubescent above, 
soft, green; leaves deltoid or rhombic-ovate to orbicular, ob- 

tuse, deeply obtuse-toothed, subtruncate at base, slightly pilose 
on both sides, the stipules ovate, obliquely spreading, 1-2 mm. 
long; staminate inflorescence distinctly peduncled, the peri- 
anth white; pistillate fowers small, green, subsessile in short 

5. ELATOSTEMA Forst. 

slightly longer than the achene; achenes lenticular, broadly 
ovate, pale, punctulate, about 1.3 mm. long; stigma mammil- 
late, densely pubescent——Apr.—May. Shaded places in low- 
lands and foothills; Honshu, Shikoku, Kyushu——Formosa 
and China. 

Uwasami-so Zoku 

Herbs and subshrubs; stems rather thick; leaves alternate, sometimes with an odd minute opposite one, subsessile, toothed, 

usually oblique at base, penninerved or 3-nerved; flowers small, unisexual, in involucrate dense headlike cymes, involucral bracts 

free or connate, staminate perianth 4- to 5-merous; stamens opposite the perianth-segments; pistillate perianth minute, 3- to 5- 
parted, persisent; stigma penicillate; achenes small, ovate, usually longitudinally striate——About 60 species, in Africa and Asia, 
especially abundant in the Tropics. 

1A. Staminate glomerules pedunculate; leaves long-caudate; some of the nodes thickened in autumn. ................ 1. E. umbellatum 
1B. Staminate and pistillate glomerules sessile or nearly so; nodes never thickened. 

2A. Stems spreading-pilose; leaves brownish green when dried, slightly caudate-acuminate with an obtuse tip; bracts setulose. 
2. E. densiflorum 

2B. Stems nearly glabrous; leaves vivid yellow-green when dried, acute with an obtuse tip, not elongate above; bracts densely puberulent. 

1. Elatostema umbellatum Bl. Procris umbellata (B1.) 
Sieb. & Zucc.; Pellionia umbellata (Bl.) Wedd.; E. japonicum 
Wedd.—Hime-uwaszaMi-so. _ Soft, green, glabrous, peren- 
nial herb; stems 15-30 cm. long, ascending to erect and un- 
branched below, often declined and branched above, rather 
fleshy or juicy, terete, short-decumbent at base; leaves 2-seriate, 
alternate, rather thin and soft, oblique, narrowly ovate, 1.5-7 
cm. long, 8-20 mm. wide, elongate and long-caudate with an 
obtuse tip, sessile, penninerved, with 2-4(-5) coarse teeth; 
staminate glomerules pedunculate, 1-3 cm. long, the pistillate 
ones small, axillary, sessile, the bracts slightly puberulous 
above; achenes pale, about 0.6 mm. long, loosely warty—— 
May-July. Moist shaded places in mountains; Honshu (Kanto 
Distr. and westw.), Shikoku, Kyushu. 

Var. majus Maxim. E. umbellatum var. involucratum (Fr. 
& Sav.) Makino; E. involucratum Fr. & Sav——UwasaM iso. 
Plants rather large; stems 20-50 cm. long; leaves 5-12 cm. long, 
2-4 cm. wide, with 5-12 coarse teeth on each side, the bracts 
broadly lanceolate to elliptic; achenes about 0.8 mm. long, 
nearly smooth——May-July. Moist shaded places in moun- 
tains; Hokkaido, Honshu, Shikoku, Kyushu. 

6. PELLIONIA Gaudich. 

3. E. laetevirens 

2. Elatostema densiflorum Fr. & Sav. E. nipponicum 
Makino——ToktnokorI. Annual; stems erect below, as- 
cending above, 10-25 cm. long, juicy, often branched, spreading- 
pubescent; leaves oblique, cuneate-oblong, 4-8 cm. long, 2-3 
cm. wide, acute with an obtuse tip, cuneate at base on one side, 
rounded on the other, slightly pubescent on nerves beneath, 
coarsely toothed above, subtrinerved; inflorescence sessile, the 

bracts short-setulose——Sept—Oct. Shaded places in low- 
lands; Honshu (n. and centr. distr.). 

3. Elatostema laetevirens Makino. E. sessile var. cus- 
pidatum sensu Maxim., non Wedd.—yYama-roKinoxort. 
Perennial rhizomatous herb with stolons, resembling the pre- 
ceding but glabrous; stems fleshy, terete, ascending above, 
decumbent below, 15-40 cm. long; leaves vivid green, 2-seriate, 

slightly elongate above and caudate with an obtuse tip; in- 
florescence sessile, the bracts densely short-pubescent outside. 

Aug —Oct. Woods in mountains; Hokkaido, Honshu, 

Shikoku, Kyushu. 

SANsHO-so ZoKU 

Dioecious or monoecious herbs sometimes from a woody base; leaves alternate, nearly sessile, 2-seriate, oblique at base, entire 
or toothed, the stipules small or obscure; cymes axillary, sessile or peduncled, often densely flowered, capitate; flowers 4- to 5- 
merous; ovary erect; stigma penicillate; achenes small—About 20 species, in the Tropics of Asia. 
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1A. Stems prostrate, herbaceous. 

URTICACEAE 

2A. Leaves short curved-puberulent on nerves and midrib beneath, obliquely obovate, obtuse at apex, 8-20 mm. long. .... 1. P. minima 
2B. Leaves glabrous or minutely papillose-puberulent on midrib beneath, subovate or narrowly oblique-ovate, slightly elongate above. 

1B. Stems woody, ascending to erect, 20-40 cm. long. ............ 

1. Pellionia minima Makino. Sansuo-so. Deep green 
perennial herb; stems slender, slightly branched, elongate, 
creeping prostrate, 10-30 cm. long, minutely puberulous, 
brownish green; leaves obliquely obovate, auriculate-rounded 
on outer margin at base, pale green, minutely puberulent on 
nerves beneath, the petioles very short; staminate glomerules 
cymose, the peduncles 1-1.5 cm. long, puberulous; pistillate 
glomerules sessile, densely flowered, small, the perianth-seg- 
ments linear; achenes elliptic, pale, about 0.7 mm. long, 
prominently raised punctate——Apr—June. Woods; Honshu 
(Tokaido Distr. and westw.), Shikoku, Kyushu. 

2. Pellionia radicans (Sieb. & Zucc.) Wedd. Procris 
radicans Sieb. & Zucc.; Elatostema radicans (Sieb. & Zucc.) 
Wedd.——O-sansH6-s0. Resembling the preceding but larger; 
stems terete, prostrate, branched, elongate, brownish green, 
nearly glabrous; leaves alternate, 2-seriate, subovate or ob- 

liquely ovate in smaller ones, elongate above in the larger 
ones, 2-5 cm. long, 1-2 cm. wide, deep green, sometimes ap- 
pressed pilose above, pale green and nearly glabrous beneath, 
the petioles very short, 1-3 mm. long; staminate cymes 1-1.5 

7. BOEHMERIA Jacq. 

2. P. radicans 

ae Sido eB aes te mth ete Sle ar ious leylaya tebe] a als esetebe te ete eet arenes ates 3. P. scabra 

cm, across, the peduncles papillose-puberulous; pistillate 
glomerules small, subglobose; achenes about 0.8 mm. long, 
minutely raised punctate——June—July. Woods; Honshu 
(Kinki Distr. and westw.), Shikoku, Kyushu. 
Pellionia yosiei Hara. Elatostema yosiet Hara. This may 

be a larger phase of P. radicans; leaves to 9 cm. long and 3 
cm. wide, the staminate inflorescence with peduncles 1—5.5 cm. 
long. 

3. Pellionia scabra Benth. P. pellucida Merr., excl, syn. 
—kKwrmizu. Shrub 20-40 cm. high, branches ascending 
to nearly erect, rather slender, grayish, slightly puberulent; 
leaves thin, sessile, oblique, oblanceolate or subobovate, 6-10 
cm. long, 1-3 cm. wide, caudately acuminate, cuneate and ob- 
tuse at base, short-toothed, coarsely scattered-hairy above, paler 
and the nerves puberulent beneath; staminate glomerules cy- 
mose, pedunculate, the pistillate glomerules subsessile or short- 
peduncled, densely flowered; achenes minutely punctate. 
Woods; Honshu (Izu Isls., Tokaid6 and s. Kinki Distr.), 
Shikoku, Kyushu=—Ryukyus and China. 

Kara-MusH1 ZOKU 

Monoecious herbs or shrubs, more or less hairy; leaves opposite or alternate, petiolate, equilateral or slightly unequal, toothed, 
sometimes 2- to 3-lobulate, the stipules free, rarely connate, deciduous; inflorescence spicate or paniculate, the flowers small, 
unisexual, the glomerules sessile; staminate flowers short-pedicelled or sessile, 4-merous, rarely 3- or 5-merous; pistillate flowers 
usually sessile, the perianth tubular or utriclelike, the orifice with 24 minute teeth; ovary entirely invested by the perianth; 
stigma elongate, short-puberulent on one side; ovules erect; achenes enclosed within the perianth—About 100 species, pan- 
tropical and difficult to determine; the following list is a conservative estimate of those occurring in our area. 

1A. Leaves alternate, usually densely white-tomentose beneath; inflorescence a loose panicle. 
2A. Branches and petioles densely coarse-pubescent; leaves ovate-orbicular. ............--. 20sec eee ee eee eee eee eee 1. B. nivea 
2B. Branches and petioles densely short-puberulent; leaves broadly ovate. .........-----0- eee eee eee cece eres 2. B. nipononivea 

1B. Leaves opposite, pilose or pubescent beneath but without white tomentum. 
3A. Pistillate perianth-tube puberulent throughout; plants slightly hairy. 

4A. Subshrub with woody branching base; leaves 4-8 cm. long, rhombic-ovate. ........-..--. eee cece cece eee e eee eee 3. B. spicata 
4B. Herbaceous, usually with simple stems; leaves 8-20 cm. long, ovate-orbicular. .........--20- +e eeeee reece eeeee 4. B. tricuspis 

3B. Pistillate perianth-tube above uniformly short appresed-puberulent or the hairs longer on the upper portion than on the lower por- 

tion. 
5A. Pistillate perianth-tube glabrous on lower portion. 

6A. Stigma very short, about 0.5 mm. long; achenes about 1.2 mm. long. ...........------ eee e eee teen cence 5. B. formosana 
6B. Stigma slender, 1.5—-2 mm. long; achenes about 2 mm. long. ..............--- 2-2 ee ee eee eee ete ees 6. B. sieboldiana 

5B. Pistillate perianth-tube uniformly hairy, the hairs on lower part short and ascending, clearly shorter than those above. 
7A. Leaves with the teeth equal. 

8A. Leaves bullate-rugose, prominently scabrous above, more or less unequal, often 2- to 3- lobulate, the teeth small and many; 
Manitimeyplants waithurelatively) thickyleavessycteride 1 clio) si-fteetelteleledelselel steele isisicisieleletlsieleltelel tele tates tee 7. B. biloba 

8B. Leaves not bullate-rugose above, equilateral, with larger teeth. 

9A. Leaves rhombic-ovate or ovate, broadly cuneate at base, short-pubescent beneath. .................----s 8. B. kiustana 
9B. Leaves ovate-orbicular or orbicular, rounded to cordate at base, often densely short-pubescent beneath. ...... 9. B. pannosa 

7B. Leaves with the teeth unequal, often doubly toothed in upper part. 

10A. Pistillate glomerules densely arranged and approximate; leaves membranous to rather thick, rounded to cordate or obtuse 
at base. 

11A. Leaves velvety short-pubescent beneath, usually broadly ovate, obtusely rounded at base, the teeth usually simple. 
10. B. holosericea 

IBS Peavesshort-pubescent, the uppertecthyotteniGoublersaeetreleleretelclelsieieisielcieleiierieinicisiiiaisrelsieicieisieraicis 11. B. longispica 
10B. Pistillate glomerules rather loosely arranged; leaves thinly membranous, usually truncate or very broadly cuneate at base. 

1. Boehmeria nivea (L.) Gaudich. Urtica nivea L. 
NAMBAN-KARA-MUSHI. Densely hirsute perennial herb; 

stems simple or sparingly branched, to 1.5 m. long, grayish 

12. B. platanifolia 

white, coarse, spreading-pubescent; leaves membranous, ovate- 
orbicular, 10-15 cm. long, 6-12 cm. wide, slightly elongate to 
the caudate tip, cuneate-rounded at base, regularly dentate- 
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toothed, green and slightly hirsute above, densely white- 
woolly beneath with spreading-hairs on the nerves, the peti- 
oles slender, as long as to slightly shorter than the blade; 
panicles 5-10 cm. long, loosely glomerate; pistillate perianth 
with short ascending hairs; stigma rather short; achenes about 
1 mm. long——Sept. Cultivated and occasionally naturalized 
in Honshu, Shikoku, Kyushu———Malaysia, China, and Indo- 
china. 

Var. candicans Wedd. B. utilis Bl——Ramu. Parts 
larger; leaves broadly cuneate at base, the petioles usually 
longer than the blade; frequently cultivated in our area for 
fiber——s. China, Philippines, and Malaysia. 

2. Boehmeria nipononivea Koidz. B. frutescens sensu 
auct. Japon., non Thunb.——Kara-musut. —_ Resembles No. 1 
but more slender, the stems and petioles short-hirsute; leaves 

broadly ovate, membranous, caudately acuminate, rounded or 

sometimes broadly cuneate at base, the petioles shorter than the 
blade; inflorescence shorter; stigma short——-Aug.—Sept. 
Honshu, Shikoku, Kyushu=——China and Formosa. 

Var. concolor (Makino) Ohwi. B. nivea var. concolor 
Makino—Ao-Kara-MUSHI. Leaves scarcely white-woolly 
beneath——Occurs with the typical phase. 

3. Boehmeria spicata (Thunb.) Thunb. Urtica spicata 
Thunb.; U. japonica L. f.; B. japonica Miq., quoad syn. 
—Ko-aka-so. Subshrub with branched woody base; stems 

50-100 cm. long, erect, the branches rather slender; leaves 

membranous, rhomboid-ovate, 4-8 cm. long, 2.5-4 cm. wide, 
caudate at apex, coarsely toothed, cuneate to broadly cuneate 
at base, slightly pilose on both sides especially on the nerves 
beneath, the petioles usually reddish; glomerules of staminate 
flowers loosely arranged, small, the pistillate perianth minutely 
puberulous; achenes about 1 mm. long; stigma slender, rather 

elongate—Aug.—Oct. Mountains; Honshu, Shikoku, Kyu- 
shu; common.—China. 

Boehmeria minor Satake. Ko-yasu-mao. _ Intermediate 
between B. spicata and B. biloba, differing from the former in 
the relatively larger parts, with leaves slightly bullate and 
rugulose above and prominently short-pilose beneath, espe- 
cially on the nerves. 

4. Boehmeria tricuspis (Hance) Makino. B. platy- 
phylla var. tricuspis Hance; B. japonica var. tricuspis (Hance) 
Maxim.——Aka-so. __ Erect perennial herb about 50-80 cm. 
high; stems simple, usually reddish, nearly glabrous or spar- 
ingly short-pilose; leaves thin, ovate-orbicular, 8-20 cm. long, 
5-15 cm. wide, coarsely toothed, broadly cuneate to truncate at 
base, usually deeply incised at apex, long caudate between the 
incision, slightly short pilose above and on the nerves beneath; 
achenes about 1.5 mm. long, enclosed in the minutely puberu- 
lent perianth; stigma rather short——July-Sept. Hills and 
mountains; Hokkaido, Honshu, Shikoku, Kyushu; rather com- 

mon.—China. 

Var. unicuspis Makino. B. paraspicata Nakai ——Kusa-xo- 
AKA-SO, MARUBA-KO-AKA-SO. Leaves scarcely incised and not 
caudate——Hokkaido, Honshu, Shikoku. 

5. Boehmeria formosana Hayata. TarwAN-ToRI-AsHI. 
Stems erect, often branched below, somewhat woody at base, 
sparingly short appressed-pilose; leaves rather membranous, 
ovate-oblong, 8-12 cm. long, 3-6 cm. wide, short-acuminate, 

cuneate to broadly cuneate at base, toothed, nearly glabrous 
above, sparingly short pilose on nerves beneath, the petioles 1-5 
cm. long; glomerules of pistillate flowers small, forming a 
slender uninterrupted spike in fruit, the perianth slightly ap- 
pressed-pilose; achenes about 1.5 mm. long; stigma short. 
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Kyushu (Yakushima).——Ryukyus, Formosa, and China. 
6. Boehmeria sieboldiana Bl. B. platyphylla var. sieb- 

oldiana (Bl.) Wedd—Nacasa-vasu-mao. Erect peren- 
nial herb; stems 1-2 m. long, scattered short-pilose above; 
leaves rather thin, oblong-ovate to ovate, 10-20 cm. long, 4-10 

cm. wide, caudately acuminate at apex, broadly cuneate to 
rounded at base, regularly toothed, slightly pilose to nearly 
glabrous on both sides, the petioles rather slender; glomerules 
of pistillate flowers rather contiguous, the perianth slightly ap- 
pressed-pilose on upper half; achenes 2-2.5 mm. long; stigma 
slender, rather elongate——Aug—Oct. Hills and lowlands; 
Honshu (s. Kanto Distr. and westw.), Shikoku, Kyushu. Poorly 
known are: 
Boehmeria egregia Satake. Surma-NAGABA-YABU-MAO. 

Closely allied to B. sieboldiana but with larger parts, rather 
short stigmas and usually 3 stamens———Honshu (Izu Isls. and 
Awa Prov.). 
Boehmeria pseudosieboldiana Honda. Inu-yasu-mao. 

With thicker leaves slightly obtuse at base ——Kyushu. Similar 
to but may not be conspecific with B. steboldiana. 

7. Boehmeria biloba Wedd. B. bifida Bl.; Splitgerbera 
japonica Miq.; B. splitgerbera (Miq.) Koidz—Rase1rA-s0, 
Coarse perennial herb; stems 30-70 cm. long, rather stout, 
scabrous, brownish red; leaves thick, broadly ovate, obovate- 

orbicular or ovate-orbicular, 6-15 cm. long, 4-10 cm. wide, 

short-acuminate, acute to cuneate at base, often shallowly 2- to 
3-lobed toward the apex, rather minutely toothed, often un- 

equal, prominently bullate and scabrous above, impressed and 
short-pilose on nerves and veinlets beneath; glamerules of 
pistillate Howers contiguous, forming a rather short thick spike 
in fruit, the perianth with short ascending hairs; achenes nar- 
rowly cuneate, about 1.55 mm. long——Aug—Oct. Waste 
ground and rocky cliffs near seashores; Hokkaido (s. distr.), 
Honshu. Poorly known are: 

Boehmeria arenicola Satake. Hama-yasu-mMao;_ B. 
kiyozumensis Satake. Kryosumryanu-mao; and B. tenui- 

folia Satake. Ususa-raserra-sd. Reported from the seashore 
area of Kanto District, Honshu; all are intermediate between 
B. biloba and B. longispica. 

8. Boehmeria kiusiana Satake. TsuKusHt-yaBu-Mao. 
Resembles B. sieboldiana, but with leaves very hairy beneath 
and the perianth of the pistillate flowers hairy; intermediate 
between B. biloba and B. longispica——Aug.—Sept. Honshu 
(Nagato Prov.), Kyushu (Chikuzen Prov.). 

9. Boehmeria pannosa Nakai & Satake. Sarkar-yasu- 
MAO, Large, stout perennial herb; stems robust, densely 
short-pubescent above; leaves broadly ovate to rounded-cordate, 

10-20 cm. long and as wide, short-acuminate, rounded to shal- 

lowly cordate at base, rather regularly toothed, with short 
coarse hairs above, densely short-pubescent beneath; glomer- 
ules of pistillate flowers in fruit loosely arranged in axillary 
spikes, the perianth rather densely short-hairy above-——Aug. 
Honshu (Nagato Prov.), Kyushu. 
Boehmeria gigantea Satake. Nud-yasu-mao. Large 

poorly understood plant with coarsely toothed leaves; perhaps 
closely allied to B. pannosa——Honshu (Suwo Prov.). 

10. Boehmeria holosericea Bl. B. platyphylla var. holo- 
sericea (Bl.) Wedd——Onrvasu-mao. Large stout peren- 
nial; stems 1-1.5 m. long, rather densely short-pubescent; 
leaves rather thick, ovate-orbicular, 10-15 cm. long and as 
wide, obtuse to shallowly truncate-cordate at base, hairy above, 
densely short-pubescent beneath, the upper ones with coarse 
acute double teeth; pistillate glomerules rather thick in fruit, 
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forming a contiguous elongate spike; achenes about 1.5 mm. 
long, the enveloping perianth pilosulous———Aug.—Sept. 
Honshu, Shikoku, Kyushu.—China and Indochina. 

Var. izuosimensis (Satake) Satake & Mizushima. B. izu- 
osimensis Satake——OsHIMa-YABU-MAO. Leaves as long as 
or shorter than wide, shallowly cordate to truncate at base—— 
Izu Isls. (Oshima Isl.). 

11. Boehmeria longispica Steud. B. grandifolia Wedd.; 
B. miqueliana T. Tanaka——Yasu-mao. Large perennial 
herb with erect, rather densely short-pubescent stems 80-100 
cm. long; leaves rather thick, ovate-orbicular, acuminate, 

rounded at base, with coarse double teeth in the upper ones, 
scabrous above, prominently short-pilose beneath; glomerules 
on elongate axillary spikes, rather contiguous; achenes about 
2 mm. long, the enveloping perianth pilose——Aug.—Oct. 
Hokkaido, Honshu, Shikoku, Kyushu; common. 

8. WVILLEBRUNEA Gaudich. 

URTICACEAE 

Boehmeria robusta Satake. Marupa-yapu-mMao. Resem- 
bles the preceding but with thinner leaves. Poorly known—— 
Honshu (s. Kanto Distr.). 

12. Boehmeria platanifolia Fr. & Sav. B. japonica var. 
platanifolia Maxim.; B. maximowiczit Nakai & Satake——ME- 
YABU-MAO. Stems erect, simple, to 1 m. long, short-hairy 
above; leaves membranous, orbicular to depressed ovate-orbicu- 
lar, often incised and long-caudate at apex, rounded to trun- 
cate at base, with unequal coarse teeth below and larger often 
double teeth on the upper margin, pilose on both sides, espe- 
cially above and on nerves beneath; pistillate glomerules small, 
rather loosely arranged on slender axillary spikes; achenes 
about 1.5 mm. long, the enveloping perianth pilose——Aug.— 
Oct. Lowlands and hills; Hokkaido, Honshu, Shikoku, Kyu- 
shu; common.—Korea and China. 

Hapo-no-k1 Zoku 

Dioecious trees or shrubs; leaves alternate, long-petiolate, entire or undulately toothed, penninerved or 3-nerved, the stipules 
usually connate on the petioles; inflorescence mostly cymose, the glomerules small; staminate flowers 4-merous, the stamens op- 
posite the perianth-segments; pistillate perianth connate, tubular, wholly adnate to the ovary, toothed on margin; stigma dis- 
coid or peltate, hairy on margin; achenes wholly enclosed in the fleshy perianth; seeds erect——About 10 species, in India, 
Malaysia, and e. Asia. 

1A. Branchlets and petioles with long and short hairs; leaves membranous, white-woolly beneath at least while young, pistillate and 
staminate glomerules sessile; bracteoles subacute. ........000+-s+c0ceneee cee neces ec desereccmansee cesses 1. V. frutescens 

1B. Branchlets and petioles with short appressed hairs; leaves relatively firm, dark green, without woolly hairs; pistillate glomerules pe- 

dunculate, the staminate sessile; bracteoles rather rounded at apex. .............e00 eee eeeeeeeeeeeeeeeeeee 2. V. pedunculata 

1. Villebrunea frutescens (Thunb.) Bl. Urtica frutes- 
cens Thunb.; Oreocnide frutescens (Thunb.) Miq.; Nirwamia 
pellucida Raf.; Boehmeria fruticosa Gaudich.; Morocarpus 
microcephalus Benth.; V. fruticosa (Gaudich.) Nakai; V. 
microcephala (Benth.) Nakai; Pellionia pellucida (Raf.) Merr. 

Iwacanet. Erect deciduous shrub with slender elongate 
branches; leaves oblong, sometimes ovate or elliptic, 6-12 cm. 
long, 2.5-5 cm. wide, acutely caudate-acuminate, cuneate with 
an obtuse end or rounded at base, dentate-serrate, coarsely 

hirsute above and on nerves beneath, the petioles elongate, 

2. Villebrunea pedunculata Shirai. Oreocnide pedun- 
culata (Shirai) Masam. Havo-nNo-k1. Dark green shrub 
closely resembling the preceding; leaves somewhat thicker, 
5-10 cm. long, 2-4 cm. wide, obtuse to rounded at base, gla- 
brous on both sides or sparsely appressed-pilose above and 
short appressed-puberulent on both sides, obtusely toothed, the 
petioles 1-3 cm. long; staminate glomerules sessile, axillary, 
the peduncles of the pistillate ones 3-5 mm. long; fruit about 
1.5 mm. long——Feb.—Apr. Honshu (Aogashima in Izu Isls. 
and Kii Prov.), Shikoku, Kyushu=—Ryukyus and Formosa. 

slender, the stipules free, deciduous; fruit ovoid, about 1.5 
mm. long——Mar.-May. Kyushu.—China. 

9. DEBREGEASIA Gaudich. YANAGI-IcHIco ZOKU 

Monoecious or dioecious shrubs; leaves alternate, petiolate, obtusely toothed, 3-nerved, often white-woolly beneath, the stipules 
connate above the petioles, bifid; glomerules globose, axillary, sessile or pedunculate, the inflorescence sometimes compound 
and cymose; staminate flowers 4(3-5)-merous; pistillate perianth connate, ovoid to obovoid, toothed at apex, becoming juicy in 
fruit; ovary erect, enclosed in the perianth; stigma capitate; achenes enclosed in the perianth—Ethiopia to India, Malaysia, 
and e. Asia. 

1. Debregeasia edulis (Sieb. & Zucc.) Wedd. Morocar- 
pus edulis Sieb. & Zucc.; Morocarpus japonicus Miq.; D. ja- 
ponica (Miq.) Koidz——Yanact-tcuico. Deciduous shrub 
with elongate branches, the branchlets with short appressed 
hairs; leaves lanceolate to linear-oblong, 7-15 cm. long, 12-25 
mm. wide, acuminate, obtuse at base, subtrinerved, dark green 

and slightly lustrous above, with appressed minute teeth on 

margin, appressed-puberulent on the nerves above, densely 
white-woolly beneath, the petioles 1-3 cm. long; glomerules 
1-3, axillary, globose, short-pedunculate, rather many-flowered; 
fruit orange-yellow, about 1 mm. long——Mar=—May. Hon- 
shu (s. Kanto Distr. through Tokaido to s. Kinki Distr.), 
Shikoku, Kyushu—Ryukyus, Formosa, and China. 

10. PARIETARIA L. Hrxace-mizu Zoku 

Slender often delicate annuals or perennials; leaves alternate, petiolate, small, trinerved, without stipules; flowers in small 

cymes, sometimes in axillary glomerules, the outer bracts sometimes connate below the glomerules; perianth of bisexual and 
staminate flowers (3-) 4-parted, in pistillate owers connate into a tube; ovary free from the perianth; stigma linear, curved, 
bearded; achenes small, inclosed in the persistent perianthSeven or eight species in temperate regions. 
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1. Parietaria debilis Forst. var. micrantha (Ledeb.) 
Wedd. P. micrantha Ledeb—HiKace-mizu. Delicate 
soft-pubescent annual 10-15 cm. high; leaves alternate, long- 
petioled, ovate to broadly so, 8-25 mm. long, 5-15 mm. wide, 
obtuse, deep green; flowers few, axillary, the bracts linear; 

achenes broadly ovate, black, lustrous, about 1.5 mm. long. 
—Aug.-Oct. Honshu, Kyushu; rather rare——Siberia, N. 
China, and Korea. The typical phase occurs in warmer areas 
from Asia to Australia, Africa, and S. America. 

Oxsa-HIME-MAo Zoku 11. POUZOLZIA Gaudich. 

Glabrescent or hirsute monoecious shrubs or herbs; leaves opposite or alternate, equilateral, usually entire, 3-nerved, the lateral 
nerves not reaching to the tip of the blade, the cystoliths punctiform, the stipules axillary, free, persistent; flowers in axillary 
glomerules or in terminal spikes, the bracts small, scarious; staminate perianth 3- to 5-parted, the segments ovate, convex on 
back; stamens 3-5; pistillate perianth tubular, often ovoid, nerved, sessile, contracted and 2- to 4-toothed at apex; stigma filiform, 
deciduous, villous; achenes black or ivory, enclosed in the sometimes persistent costate perianth, shining, smoothMore than 

20 species in the Tropics, abundant in Asia. 

1. Pouzolzia zeylanica (L.) J. Benn. Parietaria zeylan- 
ica L.; Parietaria indica L.; Parietaria alienata L.; Parietaria 
cochinchinensis Lour.; Pouzolzia indica (L.) Gaudich.; Pou- 
zolzia microphylla Wight; Pouzolzia indica var. alienata (L.) 
Wedd.; P. indica var. alienata subvar. microphylla (Wight) 
Wedd. Osa-Hime-Mao, TsURU-MAO-MODOKI, ARIE-HIME- 
mao. Ascending much-branched subshrub with elongate, slen- 
der, terete, pilose branches; leaves membranous, ovate to nar- 

rowly so, or sometimes broadly lanceolate in the upper ones, 
2.5-4 cm. long, 5-20 mm, wide, acute to subobtuse, rounded 

to subcuneate at base, opposite or alternate, entire, weakly 3- 

12. GONOSTEGIA Turcz. 

nerved with the lateral nerves reaching 2/3-3/4 the entire 
length, the cystoliths white-punctiform, callose, the petioles 
3-15 mm. long, the stipules deltoid, hyaline; flowers few, in 
axillary glomerules, nearly sessile; staminate perianth-segments 
4, ovate, coarsely pilose; pistillate perianth ovoid in fruit, about 

1.2 mm. long, several-ribbed, coarsely pilose; achenes ovoid, 
scarcely compressed, shining, smooth, black, 1 mm. long, acute 

at apex; stigma brown, about 1 mm. long, densely pilose, 
deciduous——Aug.—Oct. Honshu (Aogashima in Izu Isls.), 
Kyushu (Yakushima).——Ryukyus, Formosa, China to Malay- 
sia, and India. 

Tsuru-mMao Zoku 

Glabrescent to pubescent, monoecious, rarely dioecious, perennial herbs or subshrubs; leaves opposite or ternate, often alternate 
in the upper ones, usually equilateral, entire, 3-nerved, the lateral nerves reaching nearly to apex, the cystoliths punctiform, the 
stipules axillary, free or connate (interpetiolar); flowers with a scarious bract at base, in axillary glomerules or in spikes; 
staminate perianth 3- to 5-lobed, the segments ovate, short-acuminate, with a transverse fold on the upper half or infracted, 
the stamens as many as the segments; pistillate perianth tubular, often ovoid, enclosing the achene in fruit, toothed at the mouth; 
stigma filiform, hairy; achenes small, lustrous——About 15 species in India, Malaysia, and se. Asia. 

1. Gonostegia hirta (Bl.) Mig. Urtica hirta Bl.; Pou- 
zolzia hirta (Bl.) Hassk.; Memorialis hirta (Bl.) Mig. 
TsuRU-MAO. Perennial suffrutescent herb with much-elon- 
gated procument or declined branches 30-50 cm. long, short- 
pubescent above; leaves membranous, ovate to lanceolate, 3-7 

cm. long, 1.5-3 cm. wide, acute to acuminate, rounded to shal- 

hairs on both sides or nearly glabrous, the petioles 1-3 mm. 
long; staminate flowers short-pedicellate, pilose; fruit ovoid, 

about 1 mm. long, the enveloping perianth with short white 
hairs especially above; stigma pilose——Sept—Oct. Honshu 
(Kii Prov. and Chigoku Distr.), Kyushu=——China, Ryukyus, 
Formosa, Malaysia, and India. 

lowly cordate at base, 3- to 5-nerved, entire, with appressed 

Fam. 70. PODOSTEMACEAE Kawacoxe-so Ka 

Submersed herbs attached to rocks in running water, often by frondlike or mosslike, flat, often pinnately divided photosynthetic 
roots; stems simple or scarcely developed, or sometimes much elongate and branched; flowers bisexual or unisexual, solitary or 
cymose, actinomorphic, often enclosed in a spathe when young; perianth membranous, lobed or absent; stamens 1-4, free or the 

filaments connate, the anthers 2-locular, longitudinally split; ovary superior, usually 2-locular, with a central placenta; styles 2-3, 
short or slender; ovules many; fruit a septicidal capsule; seeds minute, without endosperm. About 43 genera, with about 140 
species, mostly in the Tropics. 

Riverweed Family 

1A. Frondlike body rounded, obsoletely and irregularly lobulate; leaves unlobed; stamens 2, the filaments connate; capsules ribbed, 2-valved, 

Phregval ves: ecqual menaytaterferacsterersycteretoneteysta ute yo te reVerctel cei state ielol sahara cle esiencce lore tacit oh at etaney pete STaTomeee Leto esto Parole lciovere 1. Hydrobryum 
1B. Frondlike body pinnately branching; leaves palmately lobed; stamens 1; capsules dehiscing with 2 unequal valves, the smaller valve de- 

COLE ROA OON HERO ACOROOn OR ROCE TI CODOCE OOO SOAS OCS DCCHOUO STOR OC er TOOT TO SO OC cere ene. allen k 

1. HYDROBRYUM Endl. Kawacoromo Zoku 

Submersed herbs, the frondlike body flat, rounded, irregularly shallowly lobulate, green; flowers borne on the frond, solitary on 
a very short simple scape covered with scalelike or filiform green leaves, the spathe entirely enveloping the flower in bud, splitting 
on one side in anthesis, the perianth-segments 2, subulate, adnate at base of the filament; stamens 2, the filaments connate be- 

low; ovary 2-locular, ovoid; stigmas 2, ovate, linear or cuneate, entire or lobed; capsules ovoid, 2-valved, ribbed, many-seeded—— 
About 10 species in India and e. Asia. 
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1A. Frond thin, 0.1—-0.3 mm. thick; subulate leaves 2-8 mm. long. 

PoDOsTEMACEAE; PROTEACEAE 

2A. Frond 0.1-0.15 mm. thick; subulate leaves 5-8 mm. long; stigma broadly subulate, 0.3-0.5 mm. long. ........ 1. H. floribundum 
2B. Frond 0.2—0.3 mm. thick; subulate leaves 2—4 mm. long; stigma cylindric, 0.4-0.5 mm. long. .............. 2. H. puncticulatum 

1B. Frond about 0.5 mm. thick; subulate leaves 8-12 mm. long; stigma elongate-linear, 1.5-2 mm. long. ............ 3. H. japonicum 

1. Hydrobryum floribundum Koidz. H. griffithii var. 
floribundum (Koidz.) Koidz.; Hydroanzia floribunda 
(Koidz.) Koidz—Usu-Kawacoromo. Frond flat, fixed by 
means of rootlets on rocks in running water, irregularly orbicu- 
lar and shallowly lobulate, green, rarely to 30 cm. across; fasci- 
cles of leaves scattered on the upper surface of the frond, the 
subulate leaves 5-8 mm. long, in groups of 3-6 together, decid- 
uous from the frond before anthesis (in autumn), their minute 
bases becoming accrescent, the scapes clothed with elliptic na- 
vicular bracts; flowers solitary, erect, on a very short scape, 

completely covered with a narrowly ovate spathe when young, 
soon splitting down one side; stamens 2, the filaments connate 
below, often to above the middle, the staminodes or perianth 
segments 2, subulate, as long as the ovary; stigmas 2, broadly 
subulate; capsules oblong-ellipsoidal, longitudinally 11- to 19- 
ribbed—Nov.-Dec. Kyushu (s. distr.). 

puncticulata (Koidz.) Koidz—yYaxusHima-KawAGoROMo, 
Closely resembles the preceding but the frond fleshy, green, 
irregularly orbicular, rarely more than 10 cm. across, 0.2-0.3 
mm. thick; subulate leaves 2-4 mm. long, in scattered fascicles 
of 2’s to 5’s; flowers smaller and fewer on a frond than in the 
preceding, the spathe smaller; stamens 2, the filaments vari- 
ously connate; stigma cylindric to long-subulate, 0.4-0.5 mm. 
long, rarely to 0.8 mm. long; capsules 6- to 12-ribbed—— 
Dec. Kyushu (Yakushima). 

3. Hydrobryum japonicum Imamura. JH. griffithii var. 
japonicum (Imamura) Koidz.; Hydroanzia japonica (Ima- 
mura) Koidz——Kawacoromo. _ The fronds nearly orbicu- 
lar, lobulate, about 0.5 mm. thick, deep green; subulate leaves 
8-12 mm. long, the bracts larger and the scapes longer; stigma 
1.5-2 mm. long, long-subulate or linear; capsules dark brown, 
11- to 22-ribbed, the valves 2, more or less unequal, the smaller 

2. Hydrobryum puncticulatum Koidz. Hydroanzia valve often deciduous——Nov.—Dec. Kyushu (s. distr.). 

2. CLADOPUS Moeller 

Submersed perennial herbs on rocks in running water attached by rootlets, with flat green pinnately parted frondlike bodies 
bearing fascicles of small, palmately-lobed leaves and very short scapes on the upper side near the frond-sinus; flowers solitary 
and terminal on the scape, short-pedicelled, entirely enveloped while young by an ovoid spathe, splitting at the time of anthesis; 
stamen 1, attached to the ovary laterally, with a subulate segment on each side near base; ovary ovoid, oblique, 2-locular, the 

placenta central, many-ovuled; stigmas 2, spathulate or subulate; capsules globose, 2-valved, the valves unequal, the smaller one 
deciduous.—Few species in Malaysia, China, and Japan. 

Kawacoxe-so Zoku 

1A. Fronds profusely parted; autumnal leaves of nearly equal size. 

DAW Leaves tC ecid uous ay. «svete: = Grexe sed ceey ate Say sds OTA ws ie eta le Stave a QV Lads axel Saat Sees SUA CUNEO Ee ETE SIE Tess ees cs 1. C. japonicus 
2B. Leaves evergreen; fronds very densely pinnatisect, the segments relatively thick, short, obtuse. ..........-- 2. C. austrosatsumensis 

1B. Fronds loosely pinnatiparted; upper autumnal leaves larger than the lower. ..........eeeesccssccecccccecccceceecs 3. C. doianus 

J. Cladopus japonicus Imamura. Hemidistichophyllum 
japonicum (Imamura) Koidz.; Lawiella kiusiana Koidz—— 
Kawacoke-so. Fronds flat, deciduous, tightly adhering by 
dense rootlets on rocks in running water, regularly and al- 
ternately pinnately parted, deep green, the segments 2-4 mm. 
wide, 0.2-0.4 mm. thick, thinner toward the margin; fascicles 

of leaves on the upper side near the sinuses of the fronds; 
summer leaves 3-15, usually 7-8 in a fascicle, subulate or 
linear, 4-8 mm. long, about 0.3 mm. wide, 0.1 mm. thick, ob- 
tuse, usually deciduous before anthesis; autumnal leaves much 
shorter and developing in the place of the summer ones, 6-12, 
2-seriate, depressed-orbicular, bifid and palmately lobed, 
densely arranged on the scape and concealing it; scapes very 
short, erect, 2-3 mm. long; flowers enclosed in a spathe while 
young, erect, solitary, the spathe about 1.5 mm. long, pinkish 
at tip; stamen 1, the filament subulate, subtended by a subu- 
late segment (staminode or perianth-segment) on each side; 
stigmas 2, shortly connate below, usually obovate-spathulate; 
capsules globose, 1.5 mm. long, the stipe 4-5 mm. long-——— 
Oct—Dec. Kyushu (s. distr.). 

2. Cladopus austrosatsumensis (Koidz.) Ohwi. Lawi- 

Fam. 71. PROTEACEAE YaMaA-MocasHi Ka 

ella austrosatsumensis | Koidz.—Toxtwa-PoposuTEMON. 
Fronds evergreen, very densely pinnatisect, the segments 3-6 
mm. wide, 0.4-0.6 mm. thick; summer leaves persistent over 
Winter; autumnal leaves larger, stouter-———Kyushu (s. distr.). 

3. Cladopus doianus (Koidz.) Koriba. Lawiella doiana 
Koidz.; Hemidistichophyllum doianum (Koidz.) Koidz— 
TsUKUSHLPODOSUTEMON. Fronds evergreen, loosely pinnati- 
parted, the segments about 0.5 mm. thick, 1-2 mm. broad; 
summer leaves densely fascicled on upper surface near the base 
of the leaf sinus, 3-7 mm. long, about 0.3 mm. wide, subulate, 
acute to obtuse, sessile; autumnal leaves rhombic-orbicular or 

obovate-orbicular, sessile, bifid, 4- to 8-lobulate, larger than the 
foregoing species, the scape longer, to 10 mm. long; flowers 
solitary, subtended by an ovoid-elliptic, often reddish spathe, 
longitudinally split, the pedicel erect; stamen 1, often bifid, the 
filament with a minute subulate segment (staminode or 
perianth-segment) on each side at base; capsules globose to 
ellipsoidal, about 1.5 mm. long, unequally 2-valved, the smaller 
valve deciduous, the stipe about 3 mm. long——Kyushu (s. 
distr.). 

Protea Family 

Trees or shrubs, rarely herbs; leaves usually alternate, coriaceous, entire or pinnatiparted, exstipulate; flowers bisexual, the 
perianth uniseriate, regular or irregular, tubular, segments 4, hypogynous, gibbouis, free, recurved above; stamens 4, adnate to 
the perianth-segments, the glands or scales 4, sometimes connate, alternate with the stamens or sometimes absent; ovary 1-locular, 
usually 1- to many-ovuled; fruit a drupe, follicle, samara, or achene; seeds without endosperm.——About 55 genera, with about 
1,200 species, mostly in the drier regions of the S. Hemisphere. 
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1. HELICIA Louwr. 
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YaMa-MocGAsH! ZoKU 

Trees or shrubs; leaves alternate, entire, sometimes toothed; flowers in terminal or axillary racemes, bisexual, the perianth- 
segments 4, regular, each with a narrow contiguous claw that forms a narrow tube, the limb narrow, reflexed; anthers oblong, 
the connective extended at tip; ovary superior, sessile; style slender, elongate, the stigma terminal; ovules 2; nut ellipsoidal —— 
About 30 species, in tropical Asia and Australia. 

1. Helicia cochinchinensis Lour. H. lJancifolia Sieb. & 
Zucc.——YaMa-MocasH!. Small evergreen tree with purple- 
brown branches and green glabrous branchlets; leaves coria- 
ceous, oblanceolate to oblong, alternate, 5-12 cm. long, 1.5-5 
cm. wide, abruptly acuminate, narrowed below, entire or with 
coarse teeth toward the tip, glabrous, the petioles 6-10 mm. 
long; inflorescence racemose, axillary, about 10 cm. long, short- 
peduncled, glabrous, densely many-flowered, the flowers in 

pairs, short-pedicelled, the perianth slender-tubular, 12-14 mm. 
long just before anthesis, slightly thickened above, the seg- 
ments 4, white, linear, revolute in anthesis; stamens inserted on 
the upper part of the perianth-segments, the anthers broadly 
linear, 2-2.5 mm. long; fruit berrylike, ellipsoidal, purple-black, 
10-12 mm. long——Aug.—Oct. Warmer parts; Honshu (To- 
kaidéd and s. Kinki to Chigoku Distr.), Shikoku, Kyushu. 
—Ryukyus, Formosa, China and Indochina. 

Fam. 72. OLACACEAE Olax Family 

Trees, shrubs or rarely vines; leaves alternate, rarely opposite, usually entire, exstipulate; inflorescence a few-flowered usually 
axillary cyme or spike, the flowers relatively small, greenish, yellowish or white, rarely purplish, actinomorphic, bisexual or uni- 
sexual; sepals small, 4-6; corolla 3-6, free or connate into a tube; stamens equal in number or 2 to 3 times the number of corolla 
lobes; ovary imperfectly 2- to 5-locular or 1-locular, the ovules few, pendulous, placentation axile; fruit drupelike, 1-locular, 1- 
seeded, the seeds with copious endosperm.—About 40 genera, with about 230 species, mainly in the Tropics. 

Borogporo-No-K1 KA 

1. SCHOEPFIA Schreb. Boroporo-No-K1 ZoKU 

Shrubs or trees, glabrous, often blackened when dried; leaves entire, coriaceous; flowers yellow or white, in short axillary 
spikes or racemes; calyx adnate to the ovary, accrescent in fruit, the lobes small; petals 4, sometimes to 6, connate into a tube; 
stamens as many as and opposite the corolla-lobes, inserted on the tube; ovary 3-locular, inferior; stigma 3-lobed; ovules 3, pen- 
dulous; drupe berrylike——More than 10 species, in the Tropics of Asia and America. 

1. Schoepfia jasminodora Sieb. & Zucc. Schoepfiopsis 
jasminodora (Sieb. & Zucc.) Miers——Borozoro-No-kt. 
Small deciduous tree, glabrous, the branches yellowish gray, 
the slender branchlets deciduous with the leaves; leaves rather 

coriaceous, ovate or broadly deltoid-ovate, 4-6 cm. long, 2-4 
cm. wide, caudately acuminate, rounded and petiolate at base, 

entire, the petioles rather broad, 4-7 mm. long; spikes loosely 
3- to 4-flowered, peduncled, the flowers sessile, yellow, the 
perianth-tube 6-7 mm. long, tubular, the lobes ovate, slightly 
recurved above, about 3 mm. long; ovary about 2 mm. long, 

inferior; drupe ellipsoidal, about 8 mm. long——Apr. Kyu- 
shu.—Ryukyus. 

Fam. 73. SANTALACEAE Sandalwood Family 

Trees, shrubs, or herbs; sometimes parasitic; leaves alternate or opposite, sometimes reduced to scales, the stipules absent; 

flowers small, green, usually with bracts and bracteoles, actinomorphic, bisexual or unisexual, the perianth 3- to 8-toothed or 
-divided; stamens 3-6, adnate to and opposite the perianth-lobes or teeth; ovary 1-locular, inferior, rarely superior; style usually 
short, the stigma entire or 3- to 6-lobed; ovules 2-3, on central placentae; fruit a nut or drupe; seeds subglobose, with copious 

Byaxu-pan Ka 

endosperm.—About 30 genera, with about 400 species, mostly tropical, a few in temperate regions. 

1A. Herbs; leaves alternate; flowers bisexual; bracts solitary, free from the ovary. ......... 20 eee eee eee eee 1. Thesium 
1B. Shrubs; leaves usually opposite; flowers unisexual; bracts 4, adnate to the ovary. ....... 0. cece eee eee eee eee 2. Buckleya 

1. THESIUM L. Kanasikr-so Zoku 

Green semiparasitic herbs; leaves alternate, linear, sometimes scalelike; inflorescence a spike, raceme, or compound cyme, the 
flowers sometimes solitary in axils, the bracts usually leaflike, subtending the flower or on the pedicel, the bracteoles 2, some- 
times absent; flowers bisexual, small, the perianth-tube adnate below to the ovary, tubular to campanulate, (4-)5-lobed above; 
stamens 4-5, inserted at the base of the perianth lobes; ovary inferior, 2- to 3-ovuled; fruit nutlike, small, enclosed in the 
perianth; seeds solitary——About 200 species, abundant in Africa and the Mediterranean region, few in Asia and S. America. 

1A. Pedicels ascending, very short, to 4 mm. long; fruit with raised reticulate veinlets. ............---2eeseeeeeeeneee 1. T. chinense 
1B. Pedicels spreading, curved, 3-15 mm. long; fruit nearly smooth except for the longitudinal nerves. ..........------ 2. T. refractum 

1. Thesium chinense Turcz. T. decurrens B|—Kana- tary on short pedicels, the bract solitary, rather small, similar 

BIKI-so. Slightly glaucescent glabrous perennial herb; stems 
few or solitary, erect, 10-25 cm. long, sometimes branched, ob- 
tusely angled to terete; leaves rather thick, linear, 24 cm. 
long, 1-3 mm. wide, acute, entire; flowers small, green, soli- 

to the leaves, the bracteoles 2, linear, 2-6 mm. long, the 
perianth 2.5-3 mm. long, tubular; fruit ellipsoidal-globose, 
2-2.3 mm. long, green, with raised reticulations, crowned with 
the persistent perianth-lobes—Apr.—June. Meadows in low- 
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lands and mountains; Honshu, Shikoku, Kyushu; common. 
— Korea, China, and Ryukyus. 

2. Thesium refractum C. A. Mey. T. longifolium sensu 
auct. Japon., non Turcz.; T. repens sensu auct. Japon., non 

Ledeb.—K aMa-YARI-SO. Resembles the preceding but 

2. BUCKLEYA Torr. 

SANTALACEAE; LORANTHACEAE 

larger; flowers on relatively long pedicels, the bracteoles 
shorter, the perianth 4-5 mm. long; fruit nearly smooth, longi- 
tudinally nerved—June-July. Hokkaido—e. Siberia, 
Manchuria, and Korea. 

TsuKUBANE ZOKU 

Dioecious semiparasitic deciduous shrubs; leaves opposite, short-petioled, entire; staminate flowers small, 4-merous, in small 
terminal, axillary umbels, with a disc at base of the perianth, the bracts absent, the stamens inserted at the base of the 
perianth-segment; pistillate Hower solitary and terminal, short-pedicelled, the bracts 4, spreading, leaflike, adnate below to the 
ovary, the perianth-tube adnate to ovary; staminodes absent; ovary inferior; style short; fruit ovoid or ellipsoidal, with 4 large 
persistent apical bracts —Two or three species, in N. America and Japan. 

1. Buckleya lanceolata (Sieb. & Zucc.) Mig. Quadriala 
lanceolata Sieb. & Zucc.; Calycopteris joan Sieb., nom. seminud; 
B. joan (Sieb.) Makino——Tsuxusane. More or less short- 
pubescent shrub; leaves ovate, caudately acuminate, 4-8 cm. 

long, 1.5-3 cm. wide; flowers pale green; fruit 7-10 mm. long, 
the apical bracts oblanceolate, spreading, 2.5-3 cm. long-—— 
June. Woods at low elevations in mountains; Honshu (Kinki 

Distr. and eastw.). 

Fam. 74. LORANTHACEAE 

Shrubs parasitic on shrubs and tree branches; leaves usually opposite, entire, sometimes minute and scalelike, without stipules; 
flowers bisexual or unisexual, spicate or cymose (sometimes fascicled in axils), usually bracteate and bracteolate, the calyculus 
(a modified calyx) inserted at base of the ovary, truncate on margin, or absent, the perianth of 1 or 2 whorls with 4-8 free or 
connate lobes valvate in bud; stamens as many as and opposite the perianth lobes; ovary inferior, 1-locular, 1-ovuled; stigma 
simple; ovules erect and adnate to the wall of the ovary; fruit a 1-seeded juicy, viscid berry, the seeds adnate to the pericarp, the 
endosperm fleshy, the embryo straight About 30 genera, with about 1,500 species, mainly in the Tropics, a few in temperate 

regions. 

Yapvorict Ka _— Mistletoe Family 

1A. Flowers bisexual. 
2A. Sepals free; flowers small, in spikes. ...... 20.020. .2 cece ce cece et eee ee eee eee nett ett e eee t sees 1. Hyphear 

2B. Sepals connate below to a tube; flowers rather large, in cymes. ..........-- 00 e eee eee eee eee eee eens 2. Taxillus 

1B. Flowers unisexual, small. 
3A. Leaves prominent; sepals deciduous. ............. eee cece e cece eet eee e eet ee eee 3. Viscum 
3Be) Weaves) scalelike: sepals, persistent. «2c ssl-l-)o c/o cleo lc ee elm ieiele eee ele ele) ele eyed le eye) tetelo te atlel e-toc) ic) =I=t- 4. Korthalsella 

1. HYPHEAR Danser Hozaxt-yaporic1 Zoku 

Parasitic shrubs with dichotomously branched stems and branches; leaves opposite, deciduous; flowers spicate, small, bisexual; 

sepals 4-6, free, 2-seriate, as many as the stamens; ovary inferior, the calyculus small; style short; fruit a berry——Few in 

Eurasia. 

1. Hyphear tanakae (Fr. & Sav.) Hosokawa. Loranthus 
tanakae Fr. & SavyH ozak1-Yaporicl. Green glabrous 

sides, glabrous, entire, the petiole 1-4 mm. long; spikes 
terminal on short branchlets, 3-4 cm. long, loosely several- to 

shrubs with dichotomously forked dark-brown glabrous 
branches parasitic on deciduous trees; leaves nearly opposite, 
cuneate-lanceolate to oblong, 2-3.5 cm. long, I-1.5 cm. wide, 
rounded at apex, narrowed at base, slightly nerved on both 

2. TAXILLUS Van Tiegh. 

rather many-flowered; flowers sessile, the calyculus about 1 
mm. long, subcampanulate, the sepals small, 4-6; fruit el- 
lipsoidal, 5-6 mm. long. July. Mountains; Honshu (centr. 
and n, distr.) ; rare—s. Korea. 

Matsu-cumi Zoku 

Parasitic shrub often with stellate hairs; leaves subopposite; flowers in short axillary cymes, sometimes fasciculate, pedicelled, 
bracteate at base; sepals 4-5, reflexed above, connate below and often deeply split on the lower side; anthers 4-locular; fruit 

ovoid to ellipsoidal, coriaceous. More than 60 species; abundant in s. Asia and S. Africa. 

1A. Leaves oblanceolate, 1.5—3 cm. long, 3-7 mm. wide, the midrib scarcely distinct; flowers glabrous, about 15 mm. long. 
1. T. kaempferi 

1B. Leaves broadly ovate, the midribs distinct; flowers pubescent, longer. .........-.- s+ see e ee eee reece eee ees 2. T. yadoriki 

1. Taxillus kaempferi (DC.) Danser. Viscum kaemp- 
feri DC.; Loranthus kaempferi (DC.) Maxim.—Matsu-cumt. 
Evergreen much branched shrub, the young branchlets dark 
brown-pubescent; leaves nearly opposite, thick, coriaceous, 
oblanceolate, 1.5-3 cm. long, 3-7 mm. wide, obtuse to rounded 
at apex, narrowed at base, nearly nerveless, dark brown pubes- 

cent beneath while very young, glabrous above, the petiole 
about 1 mm. long; inflorescence cymose, umbelliform, 1- to 
4flowered, short-pedunculate, the pedicels nearly as long as 
the ovary; flowers about 15 mm. long, deep red, the perianth- 
tube slender, glabrous, the lobes 4, reflexed, about 4 mm. long, 

brown-yellow; fruit globose, red, about 5 mm. across—Aug. 
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Parasitic on Pinus and Abies in mountains; Honshu (Kanto 
Distr. and westw.), Shikoku, Kyushu. 

2. Taxillus yadoriki (Sicb.) Danser. Loranthus yadori- 
ki Sieb. ex Maxim——Opa-yaporicI. | Much-branched ever- 
green parasitic shrub, the branches and underside of leaves 
densely rusty-brown tomentose; leaves subopposite, thick and 
fragile, broadly ovate, obtuse, rounded at base, entire, stellate- 
hairy above while young, densely and persistently so beneath, 
with a rather prominent midrib beneath, the petioles 7-12 

3. VISCUM L. 
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mm. long; inflorescence 2- to 7-flowered, short-pedunculate, the 

pedicels as long as the peduncles and ovary, rusty-brown vil- 
lous; perianth about 3 cm. long, tubular, densely red-brown 
stellate-pubescent outside, black-purplish, glabrous and lustrous 
inside, the lobes 4, reflexed, oblanceolate, 8-10 mm. long; 

stamens exserted; fruit subglobose, red-brown.—Sept.—Dec. 
Parasitic on broad-leaved evergreen trees; Honshu (Kanto 
Distr. westw.), Shikoku, Kyushu.—-s. Korea and Ryukyus. 

Yavoric1 Zoku 

Tufted, parasitic, evergreen, dioecious or monoecious shrubs, usually dichotomously branched; leaves opposite, rather fleshy, 

simple; flowers small, in terminal or axillary fascicles, the perianth deciduous, 3- to 4-lobed, short; stamens inserted on the perianth- 

lobes, the anthers many-locular, many-pored; ovary of pistillate flowers inferior, the style very short or nearly absent; fruit a 

berry About 15 species, in Europe, Asia, Africa, and Australia. 

1. Viscum album L. var. coloratum (Komar.) Ohwi. 
V. album subsp. coloratum Komar.; V. album var. lutescens 
Makino; V. coloratum (Komar.) Nakai; ? Viscum magnifi- 
cum Koidz——Yaporict. Tufted, glabrous, green, parasitic 
shrub, the branches 30-60 cm. long, dichotomously or trichot- 
omously branched, terete, rather thick, jointed at nodes; leaves 
thick, dull, opposite, oblanceolate, 3-6 cm. long, 6-12 mm. 
wide, 3- to 5-nerved, rounded to obtuse, deep green on both 
sides, sessile; flowers terminal on the branchlets, sessile, small, 

4, KORTHALSELLA Van Tiegh. 

yellow, the bracteoles cup-shaped, the perianth campanulate, 
4lobed; stigma sessile; fruit globose, pale yellow, semitrans- 
lucent, about 6 mm. across, the perianth lobes and style per- 
sistent——Feb.-Mar. Parasitic on deciduous trees; Hokkaido, 

Honshu, Shikoku, Kyushu; common.—China, Korea, and 

Manchuria. A variable widely distributed species from w. 
Europe to nw. Asia——Forma rubroaurantiacum (Makino) 
Ohwi. V. album var. rubroaurantiacum Makino—Axa-MI- 
yaporict, A rare phase with orange-red fruit. 

Hinoxr-sa-yaporici ZOKU 

Monoecious evergreen parasitic shrubs or subshrubs; leaves opposite, reduced to minute scales; flowers axillary in the scalelike 

leaves, solitary or few, sessile, minute, the perianth deeply 3-parted, the anthers 2-locular, alternate and adnate to the perianth- 

lobes; ovary inferior; fruit a small berry. 

1. Korthalsella japonica (Thunb.) Engl. Viscum jap- 
onicum Thunb.; Viscum opuntia Thunb., excl. syn.; Bifaria 
japonica (Thunb.) Van Tiegh.; Pseudixus japonicus (Thunb.) 
Hayata—HInok1-Ba-YADORIGI. Small parasitic subshrub 
5-12 cm. high, on evergreen trees and shrubs, glabrous, the 
branches green, much branched, many-jointed, the internodes 

Africa, s. Asia, and Australia. 

less than 1 mm. across, few together at the joints, the perianth 
deeply 3-lobed; fruit small, about 2 mm. across, broadly el- 
lipsoidal, orange-yellow; seeds solitary, dehiscing by sudden 
explosion——Apr.—Aug. Honshu (Kanto Distr. and westw.), 
Shikoku, Kyushu-——Formosa, China, India, Malaysia, and 

Australia. 
flattened; leaves minute, mucrolike; flowers minute, sessile, 

Fam. 75. ARISTOLOCHIACEAE 

Herbs, shrubs or vines; leaves alternate, entire or lobed, exstipulate; flowers bisexual, solitary, spicate, or racemose, some- 
times in fascicles, actinomorphic or zygomorphic, the perianth tubular, campanulate, or slightly inflated above, the limb 3-lobed 
or dilated on one side, valvate in bud; stamens 6, 12, or 5, the anthers subsessile, free or adnate to the style, extrorse; ovary inferior 
(rarely semiinferior), 4- to 6-locular, the styles 4-6, sometimes united into a column; ovules numerous, anatropous, in 2 series 
on the inner angle of each locule; fruit capsular or berrylike, rarely indehiscent or septicidal; seeds flat or boat-shaped, with 
fleshy or horny endosperm and minute embryo—About 5 genera, with about 500 species, mainly in the Tropics. 

Uma-no-suzu-KusA Ka _ Birthwort Family 

1A. Perianth (calyx) campanulate to urceolate, regularly 3-lobed, actinomorphic; stamens 12 (or 6); leaves radical; stems creeping or de- 

Cert 1 oe RICO Ooo OI GIGGLE COTS iO CEC DRO CAE Rec CITC OER SCA CE OC SIO OSCACCIIERICIDIOD OIC 1, Asarum 

1B. Perianth (calyx) tubular, oblique on the throat; stamens 6; leaves cauline, alternate; usually twining climber. ...... 2. Aristolochia 

1. ASARUM L. Kan-aor Zoku 

Perennial herbs with creeping rhizomes; leaves few, long-petioled, cordate, reniform, or ovate-cordate, entire; flowers radical, 
terminal, solitary, short-pedicelled, bisexual, actinomorphic or scarcely zygomorphic; perianth (calyx) lobes 3(-4), adnate at 
base to the ovary then free above or gamosepalous, the tube campanulate to urceolate; stamens 12 in 2 series, often fewer, the 
filaments short, the connective usually rising above the anthers; ovary semiinferior or superior, (3-4) to 6-locular, the placentae 
parietal, intruded; styles 6, rarely 3 or 4, free or united; ovules many, 2-seriate in each locule; fruit berrylike, the seeds exposed by 
decaying of the lower portion, ellipsoidal, rounded on back, involute on margin, flat and with fleshy appendage on ventral face. 
—More than 100 species, many in our area, few in the temperate regions of Europe and N. America. 
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1A. Sepals 3, nearly free, strongly reflexed above the middle, valvately contiguous and forming a cup on lower half; filaments much 
longer than the anthers; styles connate into a column, the stigmas radiate; summer-green perennial; leaves 2, membranous, cor- 
GENE GosoooodoussdoDOGaDS Sdayoiisietevoheysiaisteneledstekeravekene oleiisteis eichebei teicher sistctorstatelaicdoketeveketelensiaicteteiei hero teleicieertoeketote 1. A. caulescens 

1B. Sepals 3, united below into a distinct tube; styles free or connate at base. 

2A. Leaves annual, membranous, thin, usually paired, rarely solitary, cordate to reniform-cordate; perianth without a ringlike appendage 

on the throat; filaments longer than the anthers; styles very short. 
3A. Calyx-lobes deltoid, or broadly cordate-ovate, acute or subobtuse, often recurved on margin. 

4A. Styles 6; stamens 12; leaves membranous, rather large, 5-10 cm. wide. ............-.---- eee eeee eee eeeeee 2. A. sieboldi 

4B. Styles 3; stamens 6; leaves somewhat thicker, 4-6 cm. wide. ..............-eceeee cece steer eee eneeeee 3. A. dimidiatum 

SBae Calyx-lobesiobtuse, ecurved| onuupperbalieme piri) sien eek eee eee aes eier eet 4. A. heterotropoides 
2B. Leaves biennial, ovate-orbicular to ovate, rarely cordate, rather thick and firm; perianth with a ringlike appendage on the throat; 

filaments shorter than the anthers. 
5A. Styles not bifid. 

6A. Styles slender, entire; stigma discoid; perianth-tube prominently constricted above and urceolate. 

7A. Perianth-tube with raised longitudinal lines inside. 

8A. Perianth-lobes ovate-oblong, 2—2.5 cm. long, 2-3 times as long as the tube, the tube globose, with prominent raised lon- 
gitudinaldlinespinsidesypetals) presentartar ar eiiciels siete loietesis <etacstoheietetaieieteteletaieeicts cleteioiaeiceiactaerte 5. A. sakawanum 

8B. Perianth-lobes broadly ovate, 14-16 mm. long, 1-1.5 times as long as the tube, the tube somewhat squarrose, with in- 
conspicuous or obsolete longitudinal lines inside; petals absent. ..........00eeecccceseesccreeeneess 6. A. costatum 

7B. Perianth-tube with raised longitudinal and transverse lines inside. 
9A. Perianth-tube with prominently raised longitudinal lines and inconspicuous cross-lines inside. 

10A. Leaves 5-10 cm. long, the nerves not impressed above; flowers glabrous outside. ...............-. 7. A. hexalobum 

10B. Leaves 11-17 cm. long, lustrous and thick, with impressed veinlets above; flowers densely white-puberulent outside. 
8. A. crassum 

9B. Perianth-tube uniformly with raised netted lines inside. 
11A. Bracts longer than the flowers; flowers small, about 10 mm. across; perianth-tube ellipsoidal, the lobes connate below, 

the ylim by not spreading cacy rere pyarepeteVete  o) sisces ch 7~ os) LepeLoss epayel cesevouetalelesatelenstesciaksyeteleteGelmiciasietckete tetera 9. A. parviflorum 

11B. Bracts much shorter than the flowers; flowers larger, more than 15 mm. across; perianth-tube depressed-globose, the 
lobes connate below, the limb spreading. 

12A. Leaves nearly glabrous, lustrous above; perianth-lobes ovate, slightly narrowed at base, forming an elongate-ovoid 
cone in bud; tube shorter tham the limb. ........... 00.2 c ee ccc esc ec ccc ec ees ecserereees 10. A. constrictum 

12B. Leaves short-hairy above, not lustrous; perianth-lobes ovate-deltoid, much-narrowed at base, forming a depressed 
ovoid cone in bud; tube longer than the limb. ........-. 20.0. eee eee ee eee eee eer ee te eee ees 1l. A. asperum 

6B. Styles either longitudinally grooved inside or winged on both sides. 
13A. Styles longitudinally grooved inside; perianth-tube slightly constricted at apex. 

14A. Styles less than half the length of the perianth-tube, gently recurved above; leaves ovate-orbicular or broadly elliptic, 
PilOSeVONGUPPELY SIGE. Maa alee SEIAS hers are coss Bea a, 5 eee a HN MCHA rics cact aptelcde: o heRARS Sey Ata PPI neve te dates 12. A. tamaense 

14B. Styles more than half as long as the perianth-tube. 

15A. Styles prominently recurved above; leaves nearly glabrous on upper side. ..............-.--++--- 13. A. muramatsut 
15B. Styles rectangularly spreading at tip; leaves loosely short-pilose on upper side. .................. 14. A. curvistigma 

13B. Styles winged on both margins at tip; perianth-tube much constricted above, urceolate. 
16A. Styles recurved and cordate at apex with a broadened wing on each side. ...............-----+++--- 15. A. asaroides 

16B. Styles erect, with a narrow auriclelike wing toward top on each side. ...........-....-.----+++--- 16. A. satsumense 

5B. Styles bifid. 
17A. Leaves hastate, pubescent beneath; perianth-tube slightly constricted at apex. ................----..------ 17. A. blumet 

17B. Leaves elliptic, ovate, or orbicular-reniform. 

18A. Perianth-tube constricted at apex, with a ring on the throat; limb with transverse wrinkles near base. 

19A. Leaves glabrous beneath; perianth-tube glabrous outside. 
20A. Styles 6; stamens 12. 

21As.pPerianthyshort-tubullarcs yeaa ot <1shevsa ego stench sheers te enero te ac aa eae Seeks Ton logue etrbete 18. A. kiusianum 
2B: Perianth-tuberslobosey « m,cutacieaer ace tons fan slau Mahon tush eae Cite ne era stat sc) Wane eye 19. A. subglobosum 

ZOBi4 *Stylesesssstamens.iGscsiecrhvs spo gamer Wea sis <a) ao NT Se eR IT hea Se ee Eee 20. A. trigynum 

19B. Leaves scattered yellowish pilose on nerves beneath; perianth-tube hairy outside. ................. 21. A. yakusimense 

18B. Perianth-tube not constricted above; limb flat; throat without a prominent ring. 
22A. Flowers small; perianth-tube about 10 mm. long. 

23A. Leaves ovate to broadly so, or elliptic-ovate, acute, distinctly longer than broad. 
24A. Pedicels and perianth-tube glabrous outside. 

25A. Perianth-lobes not contracted at base in bud; leaves with slightly impressed nerves above. .... 22. A. nipponicum 

25B. Perianth-lobes slightly contracted at base in bud; leaves without impressed nerves. .........-- 23. A. nankatense 

24B. Pedicels and perianth-tube short-pubescent outside. ............-- ee eeeeee eee eee e ee eeee 24. A. kumageanum 

23B. Leaves reniform-orbicular to broadly ovate, rounded to obtuse, rarely acute, usually not prominently longer than broad. 

26A. Flowering in June and July; fertile shoots without leaves the first season. ..........-----.----es 25. A. savatiert 
26B. Flowering in winter or spring. 

2A Stylesislightlyslongerithanythesperianth-tubes eee seaeieeieisiet) teeta eee teieieteteeteeiie 26. A. fauriet 
27B. Styles as long as to shorter than the perianth-tube. 

28A. Perianth-lobes broadly ovate-deltoid, rounded to obtuse. .........-.-..0-+--eeeeeee eee 27. A. viridiflorum 
28B. Perianth-lobes ovate. 

29A. Leaves usually paired; perianth-lobes smooth, flat, the limb with a narrow ring on the throat. .... 28. 4. takaoi 
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29B. Leaves solitary; perianth-lobes decurrent on the limb, the limb without a distinct ring on the throat. 

22B. Flowers large; perianth-tube about 20 mm. long. .. 

1. Asarum caulescens Maxim. Japonasarum caulescens 
(Maxim.) F. Maeckawa——Futasa-aor. Rhizomes elongate, 
the internodes 5-15 mm. long; leaves membranous, deciduous, 

long-petioled, usually 2, approximate, cordate, 6-15 cm. wide, 
abruptly acuminate, deeply cordate at base, loosely pilose on 
margin and on both sides; flowers solitary, terminal, the 
pedicels 3-4 cm. long, longer than the flowers, loosely pubes- 
cent with multicellular hairs, the perianth-segments ovate, 

slightly united at base, forming a short false tube on lower 
half, reflexed on upper half——Mar.—May. Woods in moun- 
tains; Honshu, Shikoku, Kyushu. 

2. Asarum sieboldii Mig. Asiasarum sieboldii (Miq.) 
F. Maekawa——Usupa-salsHin. Rhizomes with short in- 
ternodes; leaves usually in pairs, long-petioled, cordate or reni- 
form-cordate, 5-10 cm. wide, usually abruptly acute, scattered 
short-pilose on both sides especially while young; flowers soli- 
tary, on short pedicels, glabrous, the perianth-tube depressed- 
globose, the lobes broadly deltoid-ovate, often recurved on mar- 
gin; styles 6; stamens 12——Mar.—Apr. Honshu, Kyushu (n. 
distr.). 

8. Asarum dimidiatum F, Maekawa. Asiasarum dimi- 
diatum (F. Maekawa) F. Maekawa——KuroFunE-sAIsHIN. 
Closely resembling the preceding but the leaves thicker, 4-6 
cm. long; styles 3; stamens 6——Apr.—May. Shikoku, Kyu- 
shu (centr. distr.). 

4. Asarum heterotropoides F. Schmidt.  Asiasarum 
heterotropoides (F. Schmidt) F. Maekawa——Oxu-Ezo-sat- 
sHIN. Closely resembling No. 2, but the leaves yellowish 
green, usually obtuse, 4-6 cm. wide; perianth-lobes fleshy, flat, 
obtuse, recurved above after anthesis——May-June. Hok- 
kaido. Sakhalin, s. Kuriles. 

5. Asarum sakawanum Makino. Heterotropa saka- 
wana (Makino) F. Maekawa——SaKawa-saIsHIN. Leaves 
rather thick, long-petioled, broadly to narrowly ovate, 6-10 cm. 
long, 4-7 cm. wide, acute, deeply cordate at base, loosely 
short-pilose on nerves above, ciliate; flowers glabrous, relatively 

large, the perianth-tube globose, about 12 mm. long, the lobes 
obtuse, much longer than the tube, the reduced petals 3, short- 
tubular, the styles ascending, incurved——Apr.—May. Shi- 
koku (w. half of Tosa Prov.). 

6. Asarum costatum (F. Maekawa) F. Maekawa. He- 
terotropa costata F. Maekawa——Tosa-no-aot. Leaves ovate- 

elliptic, subhastate, 10-15 cm. long, scattered-hairy on both 

sides, ciliate; flowers glabrous, the perianth tubular, 6-angled, 

the lobes obtuse, ascending, the petals absent; styles ascending, 
recurved——May. Shikoku (e. half of Tosa Prov.). 

7. Asarum hexalobum (F. Maekawa) F. Maekawa. 
Heterotropa hexaloba F. Maekawa——Sany6-aot. Leaves 
ovate to broadly so, deeply cordate, 5-10 cm. long, 4-8 cm. 
wide, subobtuse or sometimes acute, long-petioled, glabrous 
beneath; flowers glabrous, short-pedicelled; perianth-tube de- 

pressed-globose to obconical-globose, prominently constricted 
at the throat, with 6 longitudinal inflations, and 6 prominently 
longitudinal raised and inconspicuous transverse lines inside; 
perianth lobes nearly spreading, ovate-orbicular to broadly 
ovate, about 10 mm. long, glabrous; stamens 6, the staminodes 
6.—Apr. Honshu (w. Chigoku Distr.), Kyushu (n. distr.). 
Asarum perfectum (F. Maekawa) F. Maekawa. A. hexa- 

lobum var. perfectum F. Maekawa——Kuincnakv-aol. A 

29. A. variegatum 
Boo JARO NE ACODER TTOO DC Me DOOR aE Sar Some oe eae 30. A. megacalyx 

close relative of No. 7, differing chiefly in the oblong leaves 
and rather small flowers short-pilose inside, the lobes not con- 
nivent above; stamens 12, staminodes absent. Poorly known. 
— Kyushu and Shikoku (w. distr.). 

8. Asarum crassum F, Maekawa. Heterotropa crassa 
(F. Maekawa) F. Maekawa——Nancoxv-ao1. Leaves 
broadly ovate or ovate-cordate, 11-17 cm. long, very thick, 
glabrous, lustrous and with impressed veinlets above; flowers 

densely white-puberulent, the perianth-tube semi-globose, the 
lobes obliquely spreading-———Feb. Cultivated in Kyushu. 

9. Asarum parviflorum (Hook.) Regel. Heterotropa 
parviflora Hook.; A. elegans Duchart——KopaNna-KaNn-Aol. 
Leaves ovate, acute, long-petioled; flowers small, shorter than 
the bracts, the perianth-tube broadly ellipsoidal, prominently 
constricted at apex, the limb shallowly tubulose, the lobes 
broadly ovate, nearly spreading———Reported to be spon- 
taneous in Honshu (Kanté Distr.). 

10. Asarum constrictum F. Maekawa. Heterotropa 
constricta (F. Maekawa) F. Maekawa——TsukuBanE-aol. 
Leaves 1 or 2, ovate, 7-10 cm. long, flat, acute, cordate, 

lustrous, the nerves not impressed or raised, glabrous beneath; 
flowers on very short pedicels, the perianth-tube 7-8 mm. long, 
trapezoidal in lateral view, truncate and much-constricted at 
apex, with about 15 longitudinal ribs and cross-veins inside, 
the lobes spreading, ovate, about 10 mm. long——Mar. 
Rarely cultivated in Honshu (near Tokyo). 

11. Asarum asperum F. Maekawa. Heterotropa aspera 
(F. Maekawa) F. Maekawa——Mrvako-aot. Leaves soli- 
tary, ovate-orbicular, 6-8 cm. long, subhastate at base, dull, 
subobtuse, glabrous beneath; perianth-tube trapezoidal in lat- 
eral view, about 6 mm. long, 9 mm. across, prominently con- 
stricted at apex, with 15 longitudinal ribs and 2 or 3 transverse 

veins inside, the lobes spreading, 8-10 mm. long——Apr. 
Honshu (w. distr.), Shikoku. 

12. Asarum tamaense Makino. Heterotropa tamaensis 
(Makino) F. Maekawa——Tama-no-Kan-aor. —_ Leaves soli- 
tary, broadly elliptic to ovate-orbicular, obtuse, 5-10 cm. long, 
lustrous, with impressed veinlets above, glabrous beneath; 

flowers short-pedicelled, glabrous, the perianth short-tubular, 
slightly constricted at apex, subtruncate at base, the limb 
spreading, the lobes cordate-orbicular, densely crisped-pubes- 
cent inside——Apr. Honshu (w. Kanto Distr.). 

18. Asarum muramatsui Makino. Heterotropa mura- 
matsui (Makino) F. Maekawa——Amact-kan-aor. _ Closely 
resembling No. 12; leaves ovate to ovate-elliptic, with promi- 
nently impressed veinlets above, nearly glabrous, strongly 
lustrous; styles more than half the length of the perianth-tube, 

strongly recurved above—May. Honshu (Izu Prov.). 
14. Asarum curvistigma F. Maekawa. Heterotropa 

curvistigma (F. Maekawa) F. Maekawa——Kacicata-aot. 
Leaves ovate to ovate-elliptic, 5-10 cm. long, 4-7 cm. wide; 

the veinlets slightly impressed above, glabrous and smooth be- 
neath; flowers short-pedicelled, the perianth-tube broadly 
campanulate, slightly constricted at apex, 7-13 mm. long, 
10-13 mm. wide, with 15-18 longitudinal ribs and cross-vein- 
lets inside, the lobes spreading, usually short-pubescent inside. 
—Sept—Oct. Honshu (Tokaid6 Distr.). 

15. Asarum asaroides (Morr. & Decne.) Makino. 
Heterotropa asaroides Morr. & Decne.; A. thunbergi A. 
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Braun——Tatrin-aor. Leaves broadly ovate to nearly del- 
toid-ovate, 8-12 cm. long, 5-10 cm. wide, long-petioled, 
abruptly obtuse, short-pubescent on nerves above, glabrous be- 
neath; flowers very shortly pedicelled, relatively large, gla- 
brous, the perianth-tube depressed-pyriform, prominently con- 
stricted at apex, 2-2.5 cm. long, finely net-veined inside, the 
lobes orbicular-cordate or deltoid-orbicular, spreading, undu- 
late on margin, 1-1.5 cm. long——Apr.-June. Honshu (w. 
Chugoku Distr.), Kyushu (n. distr.). 

16. Asarum satsumense F. Maekawa. Heterotropa sat- 
sumensis (F. Maekawa) F. Maekawa——Satsuma-aor. _ Re- 
sembling No. 15; leaves broadly ovate-elliptic; flowers smaller, 
the perianth-lobes prominently undulate on margin; styles 
with a short, narrow auriclelike wing on each side near top. 

May. Kyushu (s. distr.). 
17. Asarum blumei Duchart. A. albivenium Regel; A. 

leucodictyon Miq.; Heterotropa blumei (Duchart.) F. Mae- 
kawa——Ran’yo-aor. _—_ Leaves solitary, broadly hastate-ovate 
to broadly ovate, 6-10 cm. long, 4-8 cm. wide, acute to obtuse, 

the basal lobes more or less spreading, short-pilose on both 
sides especially on nerves and on margin, long-petioled; flowers 
glabrous, rather distinctly pedicelled, the perianth-lobes in- 
flated, obtusely 4-angled, in lateral view, 1-1.2 cm. long and as 

wide, slightly constricted at apex, net-veined inside, the lobes 
spreading, ovate-orbicular, slightly incurved at apex, the throat 
narrow.—Mar.-May. Honshu (Izu, Sagami, Suruga Prov.). 

18. Asarum kiusianum F. Maekawa. Heterotropa kiusi- 
ana (F. Maekawa) F. Maekawa——TsuxkusHraol. Leaves 
usually oblong, 6-10 cm. long, acute, deeply cordate to slightly 
hastate-cordate at base, smooth and scarcely lustrous above; 
flowers prominently pedicelled, erect, straight, pale purple or 
dull purple, the perianth nearly tubular, 10-15 mm. long, 
slightly broadened above and somewhat constricted at apex, 
with about 15 longitudinal ribs and lateral veinlets inside, the 
lobes ovate-deltoid, spreading——Apr. Kyushu (aw. distr.). 

Var. tubulosum (F. Maekawa) F. Maekawa. A. tubu- 
losum F. Maekawa——Axesono-aot. Flowers white, the 
perianth-tube scarcely broadened above. ‘Kyushu. 

Var. melanosiphon (F. Maekawa) F. Maekawa. A. 
melanosiphon F. Maekawa——KKxy0-Kan-aol. Perianth- 

tube dark purple, the limb thinner, smooth inside, white to 
paler purple-—Kyushu. 
Asarum unzen F. Maekawa. Heterotropa unzen F. Mae- 

kawa——Unzen-KAn-aol. Intermediate between No. 18 and 
No. 15; flowers about 2.5 cm. across, the perianth-tube obo- 
void-cylindric, the lobes similar to No. 15; styles simulating 
No. 18.—Kyushu (w. distr.). 

19. Asarum subglobosum F. Maekawa. Heterotropa 
subglobosum F. Maekawa——Marumvkan-aol. Resembling 
No. 18, but the perianth-tube roundish, the limb nearly flat, 

smooth. K yushu (Hyuga Prov.). 
20. Asarum trigynum (F. Maekawa) Araki. Hetero- 

tropa trigyna F. Maekawa——SaNnko-KAN-AOl. Resembling 
No. 18, but with 3 styles and 6 stamens. Apr. Kyushu 
(Koshiki Isl.). 
21. Asarum yakusimense Masam. Heterotropa yaku- 

simensis (Masam.) F. Maekawa——Yakusuima-ao1. Leaves 
about 8 cm. long, deltoid-ovate, thinly pubescent beneath and 
on petioles; flowers nearly sessile, 1.5-2 cm. across, dark 
purple, the perianth-tube short-cylindric, pubescent outside, 
the limb often partially yellowish—Nov.—Feb. Kyushu 
(Yakushima and Tanegashima). 

22. Asarum nipponicum F. Maekawa. Heterotropa nip- 

ARISTOLOCHIACEAE 

ponica (F. Maekawa) F. Maekawa; A. blumei sensu auct. 
Japon., non Duchart. KAN-AOI. Leaves flat, ovate to 

broadly so, 6-10 cm. long, 4-7 cm. wide, glabrous beneath, 
subobtuse or subacute; flowers short-pedicelled, sometimes sub- 
sessile, the perianth-tube campanulate, not constricted at apex, 
with 9, rarely 12 longitudinal ribs and lateral veinlets inside, 
the lobes spreading ——Oct—Feb. Honshu (Kanto and centr. 
Distr.). 

Var. brachypodion F. Maekawa——SuzuKa-Kan-aol. 
Perianth-lobes larger, much longer than the tube; leaves with 
more or less impressed veinlets above——Honshu (Tokaido 
to Kinki Distr. and w. Hokuriku Distr.). 

Var. kooyanum (Makino) F. Maekawa. A. kooyanum 
Makino——kK oya-KAn-Aol. Perianth-lobes short, about half 
as long as the tube——Honshu (Kii Prov.). 
Asarum rigescens F. Maekawa. Heterotropa rigescens 

(F. Maekawa) F. Maekawa——Atsumi-xan-aol. _ Perianth 
fleshy, strongly net-veined inside. Poorly known.——Jan.—Feb. 
Honshu (Kinki and centr. Distr.). 

23. Asarum nankaiense F. Maekawa. Heterotropa nan- 
Raiensis (F. Maekawa) F. Maekawa——Nanxaraor.  Re- 
sembles A. nipponicum but without impressed veinlets on 
leaves above; flowers in bud with 3 impressions on perianth- 
lobes, slightly constricted at base——-Honshu (Kii Prov.), 
Shikoku. 

24. Asarum kumageanum Masam. Heterotropa kuma- 
geanum (Masam.) F. Maekawa——Kuwa-1Ba-KAN-AOl. 
Leaves long-petioled, thick, lustrous, cordate-oblong, 3-4 cm. 
wide, acute, cordate at base, appressed-pilose only on nerves 
above; flowers pedicelled, slightly pubescent, the perianth-tube 
obconical, the lobes deltoid-orbicular, about 1 cm. long and as 
wide, rounded at apex——Feb.—Mar. Kyushu (Yakushima). 

25. Asarum savatieri Franch. Heterotropa savatieri 
(Franch.) F. Maekawa——Orome-aor. __ Leaves ovate-orbicu- 
lar to broadly ovate, 5=7 cm. long; flowers about 1.5 cm. across, 
the perianth tubular-globose, slightly constricted at apex, about 
1 cm. long, with 15-21 rows of delicate reticulations, the lobes 
deltoid-ovate, spreading, the limb with a small mouth on the 
center. July-Aug. Honshu (Sagami, Izu, and Suruga 
Prov.). 

26. Asarum fauriei Franch. Heterotropa  fauriei 
(Franch.) F. Maekawa——Micui-No-Ku-saisHIn. | Rhizomes 
elongate, with long internodes; leaves 1-3, rounded to reni- 
form-orbicular, about 3 cm. across, deep green and lustrous 
above, not variegated; flowers small, 1-1.5 cm. across, the 
perianth-tube short; styles exserted from the tube. Apr.— 
May. Honshu (centr. and n. distr.) ——cv. Serpens. A. 
faurie: var. serpens F. Maekawa: SoNOU-SAISHIN. A 
cultivar of gardens with reniform-orbicular retuse lustreless 
gray-green leaves with pale variegation above. 

Var. nakaianum (F. Maekawa) Ohwi. Asarum nakat- 
anum F, Maekawa MiyaMa-Aol, Perianth-tube very 
short, cup-shaped, the leaves dull—Honshu (centr. distr.). 

27. Asarum viridiflorum Regel. Heterotropa viridiflora 
(Regel) F. Maekawa——MorcrxKan-aor. _ Leaves pale blue- 
green, orbicular, relatively thin, flat, about 5 cm. wide; flowers 
about 1.5 cm. across, the perianth-tube broadly tubulose, 5-9 
mm. long, about 9 mm. across, very finely reticulate inside, the 
lobes broadly deltoid-ovate, spreading-———Mar.—Apr. Culti- 
vated, but possibly indigenous in our area. 

28. Asarum takaoi F. Maekawa. Heterotropa takaot 
(F. Maekawa) F. Maekawa——Hime-Kan-aor. Leaves often 
paired, ovate-orbicular to ovate, broadly obtuse to subobtuse, 
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5-8 cm. long, 4-7 cm. wide; flowers about 1.5 cm. across, the 

perianth broadly tubular, with about 18 longitudinal ribs and 
accompanying veinlets inside, the lobes nearly spreading, ovate, 
obtuse; styles nearly as long as the tube-——Feb—Mar. Hon- 
shu (w. Tékaid6 and Hokuriku to e. Kinki Distr.). 

Var. hisauchii (F. Maekawa) F. Maekawa. 4. hisauchii 
F. Maekawa ——ZENIBA-SAISHIN. Leaves usually orbicular 
and small—Cultivated in Kinki Distr. of Honshu (spon- 
taneous in Tokaido and Kinki Distr. incl. Kiso region). 

Var. dilatatum (F. Maekawa) F. Maekawa. Heterotropa 
dilatata F. Maekawa——Sueuiro-aot. _‘ Perianth-tube much 
inflated, deeply cup-shaped, with 3 shallow wrinkles on the 
limb at base on the throat——Honshu (Kinki Distr.). 

29. Asarum variegatum A, Braun & Bouché. Hetero- 
tropa variegata (A. Braun & Bouché) F. Maekawa——Kosa- 

2, ARISTOLOCHIA L. 
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NO-KAN-AOI. Small herb; leaves solitary, reniform-orbicular, 
about 3 cm. wide, slightly retuse, flat, dull, long-petioled; 

flowers resembling No. 28 but thicker, the perianth-lobes de- 
current to the limb, without a distinct limit between the throat. 

—Mar.—Apr. Known only in cultivation. 
30. Asarum megacalyx F. Maekawa. Heterotropa 

megacalyx (F. Maekawa) F. Maekawa——KosHI-No-KAN-AOl. 
Leaves long-petioled, ovate-hastate or hastate, 9-12 cm. long, 
6.5-8 cm. wide, acute, lustrous, glabrous beneath; perianth 
tubular-globose, about 2 cm. long and as wide, subtruncate at 
base, with 15 longitudinal ribs and accompanying transverse 
veinlets inside, the lobes spreading, broadly ovate, about 12 
mm. long, 14 mm. wide——Apr.—May. Honshu (Hokuriku 
and w. part of n. distr.). 

UMa-No-suzu-KusA ZoKU 

Scandent or rarely erect perennial herbs or shrubs; leaves alternate, petiolate, entire or 3- to 5-lobed, usually cordate, 5- to 7- 
nerved; flowers zygomorphic, solitary or in axillary fascicles, the calyx (perianth) adnate below to the ovary, the tube narrow, 
usually inflated around the style, the throat slightly narrowed, the limb open or recurved, entire or 3- to 6-lobed; stamens usu- 
ally 6, the anthers sessile, adnate to the style or stigma, 2-locular, the locules longitudinally split; ovary inferior, usually 6-locular, 
the placentae parietal; style short, 3- to 6-lobed; capsules 6-valved; seeds numerous, horizontal, flat, or recurved on margin, com- 

pressed—About 600 species, mainly in the Tropics and subtropics, a few in the temperate regions. 

1A. Plants pubescent; calyx-tube prominently curved, the limb orbicular and shallowly 3-lobed. 
2A. Hairs rather dense and long; leaves subcoriaceous, usually orbicular-cordate; calyx-limb about 1.5 cm. across, yellow-green, brown- 

striate inside, the tube 2.5-3.5 cm. long. .............--- BOO DOCU DORCR EO IGOR EON ee Sc mootmncc 1. A. kaempferi 
2B. Hairs loose and relatively short; leaves thick-membranous or chartaceous, usually deeply 3-lobed; calyx-limb larger, yellow, chang- 

ing to black-purple, the tube 4-5.5 cm. long. ............ Lebo ARO EC ROSE TAS Bet aOCe aS AO AAt ASG aoered i 2. A. onoei 

1B. Plants glabrous; calyx-tube slightly curved, the limb obliquely cut, narrowly deltoid, entire. 
3A. Leaves narrowly deltoid-ovate, rather thick-membranous, 1.5-3 times as long as wide, the petioles 8-20 mm. long; flowers solitary 

in axils; calyx-limb short-attenuate, acute. .............. SO OANDORO SOOM ORUCAGOREO DOM OD ODED OOOCUGONB Oa OAOS 3. A. debilis 

3B. Leaves cordate, thinly membranous, nearly as long as wide, the petioles 1-7 cm. long; flowers few in axils; calyx-limb with a long 
faliformipapexs: stezsyoveevoteistore ts alolctaletole soleiololaleie siotele seized 

1. Aristolochia kaempferi Willd. 4. lineata Duchart.; 
Hocquartia kaempferi (Willd.) Nakai——Osa-uMa-no-suzu- 
KusA. | Scandent shrub, 2-3 m. high, the young branches 
and leaves densely soft-pubescent while young; leaves often 
polymorphic, petiolate, cordate-orbicular, 8-15 cm. long and 
as wide, sometimes 3-lobed, obtuse to subacute, cordate, sub- 
coriaceous, glabrate above, gray-white pubescent beneath; 
flowers solitary in axils, pedicels 4-5 cm. long, densely 
brownish pubescent; calyx-tube recurved near the middle, the 
3 lobes orbicular, glabrous inside, green-yellow, brown-striate, 
valvate and covering the throat in bud; capsules oblong, 

6-ribbed, 5-7 cm. long; seeds elliptic, about 5 mm. long, 
rounded on back, strongly recurved, with a raised longitudinal 
line on ventral face——May-June. Honshu (Kanto Distr. 
and westw.), Shikoku, Kyushu——Ryukyus and China. 

2. Aristolochia onoei Fr. & Sav. A. arimaensis Ma- 
kino; A. kaempferi var. trilobata Fr. & Sav. Hososa-uMA- 
NO-SUZU-KUSA, ARIMA-UMA-NO-SUZU-KUSA. Resembling the 
preceding but more slender and less hairy; leaves thinner, 
shorter-pubescent beneath, broadly ovate to lanceolate, usually 
3-lobed; flowers rather large, the calyx-limb yellow, soon 

changing to black-purple——June. Honshu (centr. distr. and 
westw.), Shikoku, Kyushu. 

8. Aristolochia debilis Sieb. & Zucc. Uma-no-suzu-Kusa. 

Fam. 76. RAFFLESIACEAE 

acoso Huaoo sooo d So ecco On Sn Gs CODE Eon OOD 4. A. contorta 

Scandent glabrous perennial from stout creeping elongate rhi- 
zomes; young branches dark purple, soon glaucescent; stems 
slender, 30-100 cm. long, branching; leaves petiolate, narrowly 
ovate-deltoid, obtuse, cordate, 4-7 cm. long, 2-5 cm. wide, the 

petioles 8-20 mm. long; flowers solitary in axils, the pedicels 
2-4 cm. long, the calyx-tube yellowish green, slender, slightly 
recurved above, inflated and globose at base, the limb obliquely 
truncate, narrowly deltoid-acuminate, slightly recurved on 

margin, brown-purple inside; capsules globose, about 1.5 cm. 
long—June-Aug. Thickets and meadows in lowlands; 
Honshu (Kanto Distr. and westw.), Shikoku, Kyushu-—— 
China. 

4. Aristolochia contorta Bunge. A. nipponica Makino 
—MaruBa-UMA-NO-SUZU-KUSA, Ko-UMA-NO-SUZU-KUSA. Re- 

sembles the preceding; plant glabrous; leaves cordate or 
broadly ovate-cordate, 4-10 cm. long, 3.5-8 cm. wide, acute 
or obtuse, cordate, thinly membranous, glaucescent, the petioles 
1-7 cm. long; flowers few in axils, fascicled, the pedicels 14 

cm. long; calyx-tube inflated and globose at base, the limb 
dilated, obliquely truncate, narrowly deltoid, long-acuminate 
to a filiform point; fruit obovoid-globose, about 3 cm. long. 
—July-Aug. Honshu.——Korea, n. China, Manchuria, and 
Ussuri. 

Yaxko-sO Ka _ Rafflesia Family 
Fleshy parasitic herbs with or without reduced scalelike leaves; stems short or nearly absent, scaly or naked; flowers terminal, 

solitary, or in a terminal raceme, actinomorphic, bisexual or unisexual, the perianth of one whorl, fleshy, globose, or cam- 
panulate, the tube adnate below to the ovary, the limb 3- to 10-lobed, the segments imbricate or valvate in bud; stamens 8 to 
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many, the anthers 2-locular, sessile around a fleshy genital column or inserted on the throat of the perianth-tube, free or con- 
nate; ovary superior, very rarely half-superior, 1-locular or imperfectly many-loculed by intricate lamellate placentae; stigma 
undivided or lobed; ovules many, orthotropous or anatropous; fruit fleshy, indehiscent or irregularly ruptured; seeds minute, 
many, with reticulate outer coat——About 10 genera, with about 60 species, mainly pantropical. 

1. MITRASTEMON Makino Yaxxo-so Zoku 

Glabrous herbs without chlorophyll, with short thickened scabrous rhizomes; stems erect, simple, short, fleshy, unbranched, 
scaly; scalelike leaves decussately opposite, ovate, obtuse, entire, the upper ones becoming gradually larger; flowers solitary, 
terminal, erect, bractless, bisexual; perianth of a single connate whorl, truncate, tubular, fleshy, persistent; stamens completely 
connate, the anthers extrorse, dehiscing by pores, the connective connate and forming a depressed-conical body over the stigma; 
ovary superior, relatively large, ovoid-globose, sessile, 1-locular, with Jamellate placentae; style short, stout, the stigma thick, 
depressed-conical, subbilobed; testa 1-layered ——Few species, in e. and se. Asia, Central America. 

1. Mitrastemon yamamotoi Makino. Yaxxo-so. 
Stems 5-7 cm. high, white, black-brown when dry; scalelike 
leaves thick, few-paired, 10-20 mm. long, ovate-deltoid or 
deltoid, ascending, subcoriaceous, rounded on back, incurved 
on margin; flowers 15-20 mm. long, the perianth 5-8 mm. 

long; stamens 14-20 mm. long, the filaments connate and 

surrounding the ovary, the anthers 4-5 mm. long; stigma 
4-6 mm. across——Nov. Shikoku, Kyushu; parasitic on 
roots of Castanopsis; rare. 

Fam. 77. BALANOPHORACEAE 

Variously colored monoecious or dioecious root-parasitic herbs without chlorophyll; rhizomes tuberous, often lobed, some- 
times scaly, often scabrous; stems erect, terete, usually scaly; leaves reduced to scales, alternate; spikes terminal, ovoid, clavate 

or globose, with stout fleshy axis, the bracts absent or many; flowers unisexual, the pistillate sessile, minute, densely arranged 
on the face of the axis, many, sometimes somewhat hairy, the perianth absent or small and adnate to the ovary, rarely free, 
bilabiate or tubular; staminate flowers larger, interspersed among the pistillate or at one end of the spike, naked or with a 3- to 
8-lobed perianth; stamens 1 or 2, or as many as and opposite the perianth-lobes; ovary I- to 3-locular, small, the ovules soli- 
tary in each locule; fruit small, indehiscent, 1-seeded——About 15 genera, with about 100 species, mainly in the Tropics of the 
Old World. 

Tsucut-rortmocu! Ka  Balanophora Family 

1. BALANOPHORA Forst. TsucHI-TorI-MocHi ZoKU 

Fleshy glabrous parasitic herbs; scapes with persistent alternate scalelike leaves; staminate flowers dispersed among the pis- 
tillate ones or on one end of the spike, rarely on different spikes, the perianth-tube cylindric, solid, the lobes ovate, 3-6, imbricate 
in bud; stamens 3-8, the filaments absent or united in a column; pistillate flowers naked; ovary ellipsoidal, 1-locular, sometimes 
stipitate; style single, slender; ovules solitary, anatropous; fruit indehiscent; seeds globose, the endosperm copious, oily—— 
About 70 species, in India, Australia, and s. Asia, few in e. Asia. 

1A. Plants dioecious; staminate flowers unknown; rhizomes lenticellate; spikes blood-red or yellow-red, ovoid, or cylindric-ovoid. 
1. B. japonica 

1B. Plants monoecious; rhizomes not lenticellate; spikes pale yellow or whitish, ovoid to narrowly so. ..........-..+e++> 2. B. tobiracola 

1. Balanophora japonica Makino. Balania japonica Balania nipponica (Makino) Masam.—M1yaMa-TsucHI-ToRI- 
(Makino) Van Tiegh——TsucHt-rori-mocut. Stout gla- Mocut. More slender; spikes ovoid-cylindric to narrowly 
brous reddish herb 5-10 cm. high; rhizomes irregularly ovoid, orange- to reddish yellow, sometimes reddish— ]uly- 
globose, lobed, pale brown, 2-3 cm. across, with raised whitish 

lenticels; scapes terete, stout, erect, few-scaled; scales suberect, 

fleshy, reddish, broadly ovate to oblong, entire; spikes terminal, 
solitary, stout, narrowly ovoid to ovoid, 3-6 cm. long, 2-3 cm. 
wide, blood-red; pistillate flowers minute, fleshy, with minute 
ovoid-globose bodies between them; ovary stipitate, ellipsoidal, 
small, the style linear——Oct—Dec. On roots of evergreen 
trees, especially Symplocos; Honshu, Shikoku, Kyushu. 
AmamiOshima. 

Var. nipponica (Makino) Ohwi. B. nipponica Makino; 

Fam. 78. POLYGONACEAE 

Oct. On roots of deciduous trees; Honshu (centr. and n. 
distr.), Kyushu; rare. 

2. Balanophora tobiracola Makino. Balaneikon tobira- 
cola (Makino) Setchell——KurrE-rsucHI-ToRI-MocHI. Re 
sembling the preceding species; scapes 10-15 cm. long; rhi- 
zomes not lenticellate; scapes and spikes pale yellow; scales 
ovate; spikes monoecious, the staminate flowers larger, dis- 
persed among the pistillate——Oct—Nov. On roots of Pit- 
tosporum, Raphiolepis, and Ligustrum; Kyushu (s. distr. —— 
Ryukyus and Formosa. 

Tape Ka = Buckwheat Family 

Herbs, rarely shrubs; leaves alternate, rarely opposite, simple or lobed, the petioles often dilated below into a stipular sheath 
(ochrea); flowers usually small, bracteate, solitary or fasciculate in axils or in spikes or racemes, rarely in a compound panicle, 
bisexual, sometimes unisexual, actinomorphic, the pedicels usually jointed at apex; perianth of 4-6 free, frequently highly colored 
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sepals sometimes connate at base, imbricate in bud (petals absent), sometimes accrescent after anthesis; stamens 6-9, rarely many, 
inserted at the base of perianth-segments; ovary superior, trigonous or lenticular, I-locular, l-ovuled; styles 2 or 3, often connate 
at base; fruit an achene, indehiscent, enclosed in the persistent perianth, the pericarp hard, the testa membranous; endosperm 
copious, mealy, the embryo often curved——About 30 genera, with about 800 species, cosmopolitan. 

1A. Stigma fimbriate; inner perianth-segments usually accrescent after anthesis. 
Decm beriautu-serments (sepals) styles as) ACHeDes tlIPONOUS. esic cadences sisivieiaisinivic v siu,v sieis\sieiniciele nel seule 'e)s/e e's elals ie ala 1. Rumex 

Bree berianth-seements (sepals) ts7styles! 2s) achenes Mentictilars, ts/.../s\atelsisieia}= eile e'e’s sols /=tslelcie eielsisieletele stale stalb\eve) etateleleletetalave 2. Oxyria 
1B. Stigma capitellate or 2-lobed, rarely fimbriate but the inner perianth-segments unchanged after anthesis. ............ 3. Polygonum 

1. RUMEX L. 9 GisurcisHr Zoxu 

Perennial or annual herbs, rarely subshrubs; leaves radical and cauline, alternate, the stipules sheathed; flowers bisexual or 
unisexual, small, fascicled at the nodes, ultimately disposed in terminal racemes or panicles; perianth-segments biseriate, 6, rarely 

4, nearly equal, herbaceous or coriaceous, entire or dentate to spine-margined, the midrib sometimes swollen at the middle, the 
outer 3 unchanged in fruit, the inner 3 usually accrescent after anthesis; stamens 6; styles 3, the stigma laciniate-fimbriate; 

achenes trigonous, enclosed in the accrescent inner perianth-segments; embryo lateral Many species, cosmopolitan. 

1A. Leaves hastate, with acute auricles on each side; flowers usually unisexual (plants dioecious); styles lateral. 
Ae berdanthcseotmentsinotaccresCon be ner eiityye eratatoioiol ofc < ekaunsj obo Yotetolejatacctetatoteeialescie) sheloless)=lehe\cheis) elniaile <iais/s, stelsyateeleleisishs 1. R. acetosella 
2B. Perianth-segments of the inner whorl accrescent and winglike in fruit. 

3A. Leaves broadly lanceolate or oblong; sheath dentate or lobed from the earlier stage. .......... 220-2 cece eeeeeee 2. R. acetosa 
3B. Leaves narrowly ovate to broadly so; sheath entire while young. .............. ce eee cece eee e cece eee enees 3. R. montanus 

1B. Leaves cuneate, rounded or cordate at base, without auricles on lower margin; flowers bisexual; styles terminal; inner perianth- 

segments accrescent. 
4A. Inner perianth-segments orbicular to orbicular-cordate in fruit, the midrib not thickened or only slightly swollen in one sepal. 

5A. Verticils or fascicles of fruit dense; leaves glabrous, the lower oblong or narrowly so, the upper linear-oblong. 
6A. Leaves cordate; inner perianth-segments truncate to rounded at base. .........-. eee e cece eee e eect eeeeees 4. R. aquaticus 
6B. Leaves narrowed to truncate or rounded at base; inner perianth-segments cordate. ............-.eeeeeees 5. R. longifolius 

5B. Verticils or fascicles of fruit interrupted; leaves with hairlike papillae especially on nerves beneath. 

7A. Lower leaves ovate or broadly so. 
SAS) Inner perianth-segments shallowly toothed imi frit) ocja--je<ie1s,= <\eetate « cietelels = © sje e cssicreieisece cece cicciea cae 6. R. madaio 
8B. Inner perianth-segments with hooked spines on margin in fruit. ........... 2. cee e eee cece eee eee eeee 7. R. nepalensis 

7B: Lower leaves deltoid-cordate; inner perianth-segments entire. 1.02... ccc cee cece cee ese cccwsccccssarenccs 8. R. gmelinit 
4B. Inner perianth-segments with a prominent tubercle at the center. 

9A. Inner perianth-segments orbicular to orbicular-cordate, 4-7 mm. wide, acutely toothed to nearly entire. 
10A. Radical leaves cordate; inner perianth-segments orbicular-cordate or ovate-cordate, more or less distinctly toothed. 

9. R. japonicus 
10B. Radical leaves rounded to truncate or cuneate at base; inner perianth-segments ovate-orbicular, entire or nearly so. 

10. R. crispus 
9B. Inner perianth-segments ovate or narowly so. 

11A. Inner perianth-segments entire, about 1.5 mm. wide; stems usually dark purplish; leaves often partially blood-purple variegated. 

11. R. conglomeratus 
11B. Inner perianth-segments prominently toothed or spined on margin. 

12A. Inner perianth-segments 2.5-3 mm. long, narrower than the spines on margin; verticils of flowers many-flowered, often 
SLABS era tetera feretar Leo SR Sess oy = fogayanes hctals ca n/ayars Ietelee\ oteiated stalentey sishstelavas ayarcse chats vert oilalatexeoraeneoctoce ties 12. R. maritimus 

12B. Inner perianth-segments 4-6 mm. long, broader than the length of marginal teeth or spines; verticils of flowers few- to rather 
many-flowered. 

13A. Lower leaves oblong-ovate or broadly ovate, cordate, with hairlike papillae beneath; verticils of flowers rather contiguous 

ESOC Cael aliaal in ON GeOilsh nenauoeddas c dondboncobudadoss GonootbansnbocsecosennosE 13. R. obtusifolius 
13B. Lower leaves oblong-lanceolate, smooth, rounded at base; verticils of fowers rather widely separated. .. 14. R. nipponicus 

1. Rumex acetosella L. Hime-suma. Dioecious per- on the inflorescence; rhizomes short, with thick adventitious 
ennial herb, acid to taste, from slender creeping branched rhi- 
zomes, glabrous or with scattered hairlike papillae; stems slen- 
der, erect, few-leaved, sometimes branching; radical leaves 
long-petioled, hastate, 3-6 cm. long, 1-2 cm. wide, acute to 
obtuse, the cauline rather small, the sheaths scarious; in- 

florescence paniculate, the flowers small, about 2 mm. long, the 
sepals unchanged in fruit, not warty; achenes broadly elliptic, 
trigonous, brown, slightly lustrous, about 1.2 mm. long, the 
angles rather obtuse——May-July. Waste grounds and 
meadows in lowlands and foothills; Hokkaido, Honshu, Shi- 
koku, Kyushu; naturalized and very common locally—— 
Europe and w. Asia. 

2. Rumex acetosa L. Suma. Dioecious perennial 
herb, acid tasting, glabrous or with obsolete granular papillae 

roots; stems erect, 30-80 cm. long, usually simple, few-leaved; 
radical leaves petioled, broadly lanceolate to oblong, hastate, 
5-10 cm. long; panicles terminal, erect, 10-30 cm. long, nar- 
row, the branches erect, slender; staminate flowers with the 
sepals all alike, 2.5-3 mm. long, the outer sepals of the pistillate 
flowers elliptic, reflexed, to. 1 mm. long, the inner ones 
strongly accrescent, often pinkish, orbicular-cordate, mem- 
branous, net-veined, about 5 mm. long and as wide; achenes 
elliptic, black-brown, lustrous, trigonous, about 2 mm. long, 
the angles acute——May-June. Meadows; Hokkaido, Hon- 
shu, Shikoku, Kyushu; very common.——Temperate regions 
of the N. Hemisphere. 

3. Rumex montanus Desf. R. arifolius All., non L. £. 
—TAKANE-SUIBA. Closely resembles the preceding; radi- 
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cal and lower cauline leaves narrowly to broadly ovate, 6-15 
cm. long, 3-7 cm. wide, subacute at apex, the auricles obliquely 
deflexed, the sheath usually entire; upper cauline leaves with 
longer auricles ——July-Aug. High mountains and alpine re- 
gions; Hokkaido, Honshu (centr. and n. distr.) ——Europe 
and Siberia. 

4, Rumex aquaticus L. Numa-paio. Stems 80-150 
cm. high, often purplish, sulcate; radical and lower cauline 
leaves oblong-ovate or elongate-deltoid, smooth, to 35 cm. long, 

broadest near base; inner sepals 5-8.5 mm. long, 4.5-7 mm. 
wide in fruit, ovate-deltoid, truncate to rounded at base, entire 

or nearly so.—Reported to be spontaneous in Honshu (n. 
and centr. distr.) ——Temperate regions of the Old World. 

5. Rumex longifolius DC. R. domesticus Hartm.; ? R. 
suzukianum Rechinger £——No-pa1o. Smooth or with scat- 
tered hairlike papillae; stems 80-120 cm. long, rather stout; 
radical leaves long-petiolate, oblong-ovate to oblong, 20-35 
cm. long, 10-20 cm. wide, obtuse, cordate, slightly undulate on 
margin, the upper leaves linear-lanceolate to narrowly oblong, 
rather small, shallowly cordate or broadly cuneate at base and 
short-petioled; inflorescence erect, large, narrow, densely many- 
flowered, the pedicels slender, rather elongate; outer sepals 
in fruit spreading, oblong, about 1.8 mm. long, the inner 
whorl orbicular-cordate, membranous, weakly net-veined, 
5-6(-7) mm. long and as wide, entire or with shallow ob- 
solete teeth on margin; achenes dark-brown, lustrous, acutely 

3-angled, about 3 mm. long——June-Aug. Wet meadows in 
lowlands; Hokkaido, Honshu (centr. and n. distr.) —— 
Temperate regions of Eurasia. 

6. Rumex madaio Makino. R. daiwoo Makino—Ma- 
DAIO. Resembles No. 5; leaves beneath with distinct hair- 
like papillae especially on nerves; stems stout, 80-100 cm. long; 

radical leaves long-petioled, ovate or broadly so, sometimes 
ovate-oblong, 20-30 cm. long, 12-20 cm. wide, subobtuse, cor- 
date; verticils of flowers rather distant; lobes of the outer 

sepals spreading in fruit, the inner whorl orbicular-cordate, 
slightly toothed on margin—May-July. Hokkaido (?), 
Honshu, Shikoku, Kyushu. 

7. Rumex nepalensis Spreng. R. andreacanus Makino; 
R. daiwoo var. andreaeanus (Makino) Makino—Kusune- 
pAIo. | Resembles No. 6; perianth-segments of the inner 
whorl ovate-orbicular, slightly cordate at base, rather firm, 5-6 
mm. long and as wide, rather prominently netted-veined, the 
margin with slender hooked spreading spines 2-3 mm. long; 
achenes gray-brown, lustrous, ovate, acutely 3-angled, 3-3.5 
mm. long——May-June. Stream banks and ravines in moun- 
tains; Honshu (Yamashiro Prov.); rare; possibly introduced 
from China——China to the Himalayas. 

8. Rumex gmelinii Turcz. Kararuto-No-paio. Peren- 
nial herb, densely pilose on leaves beneath and with whitish 
hairlike papillae; rhizomes stout; stems 50-100 cm. long, few- 
leaved; radical leaves deltoid-cordate, 10-20 cm. long and as 
wide, very obtuse, long-petioled and deeply cordate, the cauline 
smaller, the upper short-petioled, narrowly deltoid-ovate, more 
or less cordate; inflorescence usually not leafy, rather large, 
erect, the outer sepals ascending, the lobes lanceolate, 1.5- 
1.8 mm. long, boat-shaped, the lobes of the inner whorl 
broadly ovate or broadly elliptic, membranous, obtuse, rounded 

at base, 4-4.5 mm. long, weakly net-veined, nearly entire; 
achenes ovate, acutely 3-angled, dark brown, lustrous, about 
3 mm. long—July-Sept. Wet places in high mountains; 

PoOLYGONACEAE 

Hokkaido; rare-—n. Korea, s. Kuriles, Sakhalin, Manchuria, 
and the Ochotsk Sea area. 

9. Rumex japonicus Houtt. R. crispus var. japonicus 
Makino——Gisut-cisu1. Smooth green or scattered papil- 
lose-hairy perennial herb; stems erect, 40-100 cm. long, rather 
stout; radical leaves long-petioled, narrowly ovate-oblong to 
narrowly oblong, 10-25 cm. long, 4-10 cm. wide, subobtuse, 
cordate, undulate on margin, the upper cauline leaves small, 

narrow, short-petioled, cuneate at base; inflorescence narrow, 
dense, leafy; segments of the outer sepal-whorl spreading, ob- 
lanceolate, boat-shaped, the lobes of the inner whorl rather 
firm, cordate-orbicular, dentate, the tubercles narrowly ovoid, 

2-2.5 mm. long; achenes broadly ovate, dark brown, acutely 
trigonous, lustrous, about 2.5 mm. long——June-Aug. Wet 
meadows and along ditches in lowlands; Hokkaido, Honshu, 
Shikoku, Kyushu; common.—Sakhalin, Korea, and Kam- 
chatka. 

Var. yezoensis (Hara) Ohwi. R. yezoensis Hara; ? R. nik- 
koensis Makino—O-cisui-cisH1. Inner sepal-lobes 6-7 mm. 
wide, larger, with prominent teeth on lower margin; achenes 

3-4 mm. long —Hokkaido. 
10. Rumex crispus L. Nacasa-clsHI-cIsHI. Resem- 

bling No. 9; stems sometimes purplish, 30-80 cm. long; radical 
leaves lanceolate to oblong-lanceolate, 12-30 cm. long, 4-6 cm. 
wide, distinctly undulate on margin; inner sepals broadly 
ovate, sometimes subcordate, 4-5 mm. long, 3.54.5 mm. wide, 

usually entire, the tubercles 15-2 mm. long —TJune—Oct. 
Naturalized in our area——Europe, Asia, and North Africa; 
naturalized also in N. America. 

11. Rumex conglomeratus Murr. ARECHI-GIsHI-GISHI. 
Glabrous perennial; stems branched, often purplish, 30-100 
cm. long; radical leaves oblong-lanceolate, 10-20 cm. long, 3-7 
cm. wide, subacute, rounded to shallowly cordate, long-peti- 
oled, undulate on margin, the upper ones smaller, short-peti- 
oled; inflorescence much-branched, leafy, diffuse, the verticils 

small, many-flowered, the pedicels short, the outer sepals 
ascending-appressed, about 0.5 mm. long, the inner ones nar- 
rowly deltoid-ovate, about 3 mm. long, 1.5 mm. wide, entire, 
with few weak netted veinlets, the tubercles ovoid, rather 

prominent, about 1.2 mm. long; achenes broadly ovate, trigo- 
nous, dark brown, lustrous, about 1.5 mm. long——June-Oct. 
Naturalized and common around cities in our area— 

Europe. 

12. Rumex maritimus L. R. ochotkius Rechinger f. 
—KocanNeE-GIsHI-cisH1. Low, rather stout, smooth or 
sometimes papillose-pilose annual or biennial herb; stems 10-50 
cm. long, with ascending branches; lower leaves narrowly to 
broadly lanceolate, 7-15 cm. long, 1-3.5 cm. wide, subacute, 

obtuse to acute at base; inflorescence leafy, the verticils densely 
many-flowered, subglobose, widely separated, or upper ones 
contiguous; perianth in fruit yellow-brown, the outer sepals 
nearly spreading, about 1 mm. long, the inner deltoid-ovate, 

acute, 2.5-3 mm. long, 1-2 mm. wide, sparingly net-veined, 
the marginal spines 2-3 mm. long, the tubercles ovoid, 1-1.5 
mm. long; achenes yellow-brown, oblong, about 1.2 mm. long, 
lustrous, acutely trigonous———July-Aug. Waste ground near 
seashores; Hokkaido, Honshu (n. distr.)—Ochotsk Sea 
area to Siberia, India, and Europe. 

18. Rumex obtusifolius L. Ezo-No-cisut-cts1. _ Per- 
ennial herb with hairlike papillae on the leaves beneath 
especially on the nerves; stems stout, 30-80 cm. long; radical 



PoLYGONACEAE 

leaves long-petioled, oblong, ovate, or broadly so, 15-20 cm. 
long, 8-12 cm. wide, obtuse to acute, cordate; inflorescence 

leafy, with ascending branches; outer sepals spreading, about 
1.5 mm. long, the inner narrowly deltoid-ovate or ovate-orbicu- 
lar, subacute, 4-6 mm. long, 3-5 mm. wide, with rather 
prominent netted veinlets, short-spined or toothed on margin, 
the tubercles ovoid, 1.5-2 mm. long; achenes dark brown, 
ovate, acutely 3-angled, lustrous, about 2.5 mm. long—— 
June-Sept. Hokkaido, Honshu; very variable——Eurasia and 
N. Africa. 

14. Rumex nipponicus Fr. & Sav. R. obtusifolius var. 

2. OXYRIA Hill 
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nipponicus (Fr. & Sav.) Nakai; R. dentatus subsp. nipponicus 
(Fr. & Sav.) Rechinger f——Ko-cisut-cisu1. | Smooth peren- 
nial herb; branches ascending to nearly spreading; lower 
leaves oblong-lanceolate to lanceolate, obtuse, rounded at base, 
long-petioled, 4-6 cm. long, 1-2 cm. wide; inflorescence leafy, 

the verticils widely separated, the outer sepals ascending, 
the inner deltoid-ovate, 4-5 mm. long, 2-3 mm. wide, with 
few marginal spines about 2 mm. long; achenes similar to 
the preceding——May-June. Lowlands; Honshu (Kanto 
Distr. and westw.), Shikoku, Kyushu-——China and Korea. 

MarvuBa-GIsHI-GisH1 ZOKU 

Low glabrous perennial herbs; radical leaves long-petioled, reniform-orbicular, entire, the margin undulate, the stipules 
scarious; scapes arising from short stout rhizomes, erect, naked or 1-leaved; inflorescence paniculate, the flowers few at each 
node, small, bisexual, the pedicels jointed at apex; perianth-segments or sepals 4, in 2 series, the outer whorl reflexed in fruit, 
the inner whorl slightly accrescent after anthesis, appressed to the achene; stamens 6; ovary compressed; styles 2, the stigma 
broad, fimbriate; achenes flat, winged on margin; embryo lateral——Two species in the arctic and alpine regions of the N. 
Hemisphere. 

1. Oxyria digyna (L.) Hill. Rumex digynus L.; O. reni- 
formis Hook——Marusa-cisHI-IsHI, Jin’y0-suiBaA. _ Glabrous, 
sometimes slightly reddish perennial herb from stout rhi- 
zomes; scapes 10-30 cm. long, naked or with a small sub- 
tending leaf below the inflorescence; leaves succulent, some- 

long, the branches erect; inner sepal-lobes spathulate-obovate, 
about 2 mm. long, rounded at apex, membranous; achenes 

ovate, flat, about 2 mm. long, with a membranous wing on 
margin, orbicular-cordate, retuse——July-Aug. Wet barren 
alpine slopes; Hokkaido, Honshu (centr. distr.); rare. 

what tufted, long-petioled, reniform-orbicular, rounded to sub- Arctic and alpine regions of the N. Hemisphere. 
retuse, 1.5-2.5 cm. long, 2-4 cm. wide; inflorescence 4-10 cm. 

3. POLYGONUM L. 

Herbs, rarely subshrubs, often scandent; leaves alternate, with a sheathlike membranous stipule (ochrea) at base; flowers in 

fascicles or solitary, more often in spiciform panicles (spikes), racemes or panicles, the pedicels jointed; perianth-segments usually 
5, 2-seriate, one of the whorls sometimes accrescent after anthesis; ovary lenticular or trigonous; styles 2 or 3, free or connate at base, 

the stigma capitellate or rarely fimbriate; fruit enclosed within the persistent perianth; embryo curved———About 200 species, 
cosmopolitan, especially abundant in the N. Hemisphere. 

Tape Zoku 

1A. Styles hooked at apex, persistent, firm; perianth-segments 4. .......... 00 cece cece cece cece e tet eeneeetresecees 1. P. filiforme 
1B. Style not hooked, deciduous, not hardened; perianth-segments 5, rarely 4. 

2A. Flowers fasciculate in leaf-axils, not forming a spike or raceme; leaves small, linear to oblong, entire. 

3A. Leaf-sheath nerveless or with short nerves near base; leaves with obsolete lateral nerves; achenes smooth, lustrous. 

2. P. plebcium 
3B. Leaf-sheath nerved except at apex; leaves with more or less raised lateral nerves at least beneath; achenes punctulate and scarcely 

lustrous. 

4A. Achenes exserted; plant glaucescent, becoming dark brown when dried. ..............00ee eee ce eee eeees 3. P. polyneuron 
4B. Achenes scarcely exserted; plant green, scarcely glaucescent, not becoming dark brown when dried. .......... 4. P. aviculare 

2B. Flowers in spikes or racemes, except sometimes in Nos. 44—46. 

5A. Stems scapose, simple; radical leaves conspicuous; rhizomes thickened. 
6A. Spike solitary, always terminal. 

TAs autem-leavess Ore sSMAll OUANOMNC! ails, ccc sects cc.c1c trots hi UMete TSE eee At RE Cae oe cimese 5. P. tenuicaule 

7B. Stem-leaves usually more than 2, foliaceous. 
8A: Spikes bearing-smallibulbils on'theilower parts) = =c'sjs1=)-1s)elo ais cle ito cle cleeleialc slelcleieiors « v sialevektieresee <fersiese 6. P. viviparum 
8B. Spikes not bearing bulbils. 
SA Petiolestofiradicalileavessupineless:S ict cis fates a eiata che terete ec tate ae aleve oer eNe Ala rene, eteeidioiw olavarclaatas 7. P. hayachinense 

OB MPerilesvofiradical Neavespein pec sate, - eis cle cislelevers he rebone patel tas okercTeretel =) ches Agate tected labels’ jo,eherassrapaveialoletnse 8. P. bistorta 
GBawSpikestaxillaryganid) termamals ees hotar choy esr cette siete sa ee te estate aia ra rela Neiotosavasahal oio.a Pleinierojeceie alo esajaue's 9. P. suffultum 

5B. Stems leafy, not scapose, often branched; radical leaves not prominent. 

10A. Stems with retrorse prickles. 
11A. Stipules, at least some of them, with a marginal dilated green limb. 

12A. Leaves deltoid, nearly as long as wide. 
13A. Stems much elongate, scandent. 

14A. Plant glabrous; leaves peltate; spikes with a rather prominent leaflike orbicular bract at base; perianth becoming 

slightly fleshy and bluish in fruit; achenes black and lustrous. ...........000eeeeeeeeeeeeee 10. P. perfoliatum 
14B. Plant loosely puberulous; leaves basifixed; spikes without prominent leaflike bracts; perianth not becoming fleshy; 

ETA OTE CH Ee GCOOCaIG AO CRCITS CUROOR Coe CERT ORO COREE OT RIC SEO id Herc emenin cers ll. P. senticosum 
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SBA Stenisel0—3 Olicoplonsynotyscanc em tepeey- peters -helalel eel dete eveveranenede nats teettet iets lets neh keto eta teed ede teed 12. P. debile 
12B. Leaves ovate-deltoid or narrower, distinctly longer than wide. 

15A. Leaflike limb of stipules deeply toothed; midlobe of leaves narrow; achenes lustrous; stellate-pubescent. 
13. P. maackianum 

15B. Leaflike limb of stipules entire or with a few deep incisions. 
16A. Petioles more or less winged; achenes dull, deep brown, ...........----+---eeeeeeeeeeeeees 14. P. thunbergu 

16B. Petioles not winged; achenes gray and lustrous. ............ceeeeee cece ete teeter eeeneee 15. P. oreophilum 
11B. Stipules without dilated limb. 

17A. Leaves gradually narrowed toward the petiole, entire; erect herb, the stems sparingly prickly. ...... 16. P. bungeanum 
17B. Leaves truncate to cordate, rarely rounded at base, often 3-lobed. 

18A. Stipules 3—4 mm. long, pilose; spikes 1- to 3-flowered. ..............000 0000 ee eeeeeeeeeee 17. P. breviochreatum 

18B. Stipules 1-2 cm. long, glabrous or sparsely pilose, sometimes ciliate. 
IQA. Inflorescence once or twice forked. 32... 52sec cee eee eee eee eee meen 18. P. hastatoauriculatum 

19B. Inflorescence terminal and axillary, not forked. 
20A. Stipules obliquely truncate, scarcely ciliate, rather acute at the tip; leaves deeply cordate at base, glabrous or 

loosely ciliate on margin; pedicel shorter than the bract. ..........seeeeeccerenccccrenerese 19. P. sieboldu 
20B. Stipules nearly rectangularly truncate, ciliate; leaves truncate to Telionity cordate at base, setulose-scabrous on 

margin. 
21A. Leaves with a rather distinct lobule on each side near base; pedicels longer than the bract. 

20. P. hastatosagittatum 
21B. Leaves without distinct lobule on each side; pedicels shorter than the bract. .............. 21. P. nipponense 

10B. Stems without prickles, glabrous or hairy. 
22A. Stems not scandent; perianth-segments essentially unchanged in fruit. 

23A. Annuals or rarely perennials; inflorescence a solitary spike or raceme, or compound; achenes small, lenticular or trigonous, 

the pericarp coriaceous or crustaceous. 

24A. Spikes globose or capitate. 
25A. Leaves with appressed sessile discoid glands beneath; stems to 30 cm. long .................... 22. P. nepalense 
25B. Leaves without sessile discoid glands; stems longer. .........+.seeeeeeeeee cece cece teeter eee 23. P. chinense 

24B. Spike cylindric to linear. 
26A. Stipules tubular, at least partly with a green dilated limb; leaves ovate or broadly so, cordate. .... 24. P. orientale 
26B. Stipules without dilated limb. 
27 Aeebedunclesawithustipitaterclandstcpyte-telel-1- (tte kenr ease ieiiseieissieisis ieisicieeiers 25. P. viscosum 
27B. Peduncles without stipitate glands. 

28A. Stipules not ciliate. 
29A. Petioles adnate to the stipules nearly the whole length; aquatic or terrestrial perennial; spikes 1-2. 

26. P. amphibium 

29B. Petioles adnate to the stipules near the base; annual terrestrial herbs without floating leaves; spikes few to 

many. 
30A. Stems 50-120 cm. long, stout, with thickened nodes; achenes small, about 2 mm. across; spikes to 10 cm. 

longsyoftensnoddinsy or pendulous eee eee riser ei )eeeiiecieeier 27. P. lapathifolium 
30B. Stems to 60 cm. long, without thickened nodes; achenes 2-3 mm. across; spikes scarcely more than 5 cm. 

ey Yate eee MMEE Ary ACM RMS G occ ooo CUS oad DEMOED EOS MON bce ade ous 28. P. scabrum 

28B. Stipules ciliate. 
31A. Perennials from long-creeping rhizomes; flowers rather large, loosely arranged, white or pink. 

SAS, Flowers! whitesjachenes lustrous.) 1-1 ois iis iene 29. P. japonicum 
S2BMeblowersipimikfachenessd ull ieee ieee arent ericer icteric enter 30. P. conspicuum 

31B. Annuals or biennials without rhizomes. 
33A. Perianth-segments distinctly glandular-dotted. 

34A. Achenes lenticular; leaves and other parts very acrid. ..............-.--++2--00es 31. P. hydropiper 
34B. Achenes trigonous; leaves not acrid. ...........eeceee eee eee e ee eee eee e eee ees 32. P. pubescens 

33B. Perianth-segments scarcely glandular-dotted. 
35A. Peduncles and upper internodes of stems and branchlets viscid. .................. 33. P. viscoferum 
35B. Peduncles and upper internodes not viscid. 

36A. Cilia of stipules 1-2 mm. long; spikes thick. ...............----- esse eee eee eee 34. P. persicaria 
36B. Cilia of stipules 3-10 mm. long; spikes rather slender. 

37A. Leaves ovate to lanceolate; ciliae of stipules elongate, usually as long as the stipules; plants of 
woods, thickets and grassy places. 

38A. Plant of woods, with vivid green leaves abruptly narrowed above, the tip often caudate; spikes 
loosely flowered, flowers pale rose-colored. .............. 35. P. caespitosum var. laxiflorum 

38B. Plant of sunny grassy places, thickets, or cultivated fields, with deep green leaves gradually nar- 
rowed above, the tip obtuse; spikes densely flowered, pale-red, rarely white. .. 36. P. longisetum 

37B. Leaves narrowly lanceolate to broadly linear, sometimes lanceolate; ciliae of stipules short or rather 
elongate, usually shorter than the stipule; plants of wet grassy places along rivers. 

39A. Leaves rather thick-membranous, often with indistinct discoid glands beneath. 
40A. Achenes lenticular. 

41A. Spikes densely flowered, erect. .........-.. sees cece eee e eee e eee 37. P. Rawagoeanum 
41B. Spikes loosely flowered, often nodding. ..................eeeeeeeeeeae 38. P. foliosum 

AOE}, ANENCMES THOME, Gooocdccnonsaccasns0nd aS Oop DN DDONAEOODUOONE 39. P. trigonocarpum 
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39B. Leaves thinly membranous, green or pale green, without sessile discoid glands beneath. 
42A. Spikes densely flowered, erect; achenes trigonous. .........ee+eeeeeeeeee 40. P. erectominus 
42B. Spikes loosely flowered, nodding above; achenes trigonous or lenticular. ...... 41. P. taquetit 

23B. Perennials with rhizomes; inflorescence a densely flowered panicle; achenes rather large, often exserted from the perianth, 
the pericarp membranous or chartaceous. 

43A. Plants less than 50 cm. high; achenes included or only slightly exserted from the perianth; leaves subsessile or very 
short-petioled. 

44A. Leaves lanceolate to broadly so, gradually narrowed below, not rounded at base. .............+-- 42, P. ajanense 
44B. Leaves ovate to broadly so, rounded to very broadly cuneate at base. ..... 6... e esse cece eee eeee 43. P. nakati 

43B. Plants 40-100 cm. high; achenes 3—4 times as long as the perianth; lower leaves distinctly petioled. .. 44. P. weyrichit 
22B. Stems scandent, or if not the outer perianth-segments winged on back. 

45A. Plants bisexual; flowers in loose spikes or axillary fascicles. 
46A. Perianth-segments not winged. ..........--.- Bo oe REA TEE Ons SEN Oe ee Oot Re Ono men 45. P. convolvulus 

46B. Outer perianth-segments winged on the back in fruit. 
47A. Fruit inclusive of perianth obovate, about 10 mm. long, prominently decurrent to the pedicel. .. 46. P. dentatoalatum 
47B. Fruit inclusive of perianth elliptic or nearly orbicular, 5—7 mm. long, only slightly decurrent on the pedicel. 

47. P. dumetorum 

45B. Plants dioecious; flowers in dense much branched panicles. 
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48B. Stems erect, ascending above. 

BES 8b COC BRIS COPE OPS Danan omer thse othe 3 48. P. multiflorum 

49A. Leaves 6-12(—15) cm. long, scarcely glaucous, often papillose-pilose to papillose-scabrous beneath; stems 50-150 cm. 
Grey URL Sob Gn ea bcone cme Acoae node trea yatorvaysys csoves shel slacerspsiMlo, shes saahecmio oitsiateyaraelovepsiey stoke 49. P. cuspidatum 

49B. Leaves usually 20-30 cm. long, glaucous, glabrous beneath; stems about 2.5 m., long. ............ 50. P. sachalinense 

1. Polygonum filiforme Thunb. P. virginianum var. fili- 
forme (Thunb.) Merr.; Tovara filiformis (Thunb.) Nakai; T. 
virginiana var. filiformis (Thunb.) Steward; Sunania filiformis 
(Thunb.) Rafin—Mrzv-urcr. _—_ Coarsely appressed-strigose 
perennial herb from short, rather thick rhizomes; stems 40-80 
cm. long; leaves elliptic to oblong, rarely obovate or ovate, 
7-15 cm. long, 4-9 cm. wide, abruptly acute with an obtuse tip, 
acute at the base, the petiole 5-30 mm. long; stipules 5-10 
mm. long, short-ciliate; spikes few, elongate, 20-40 cm. long, 
loosely flowered, narrow; flowers short-pedicelled, rose-pink, 

rarely white, the perianth to 3 mm. long in fruit; achenes in- 
flated-biconvex, brown, elliptic, lustrous, about 2.5 mm. long; 
styles 2, free, persistent, hooked at apex——Aug—Oct. Woods 
and thickets in lowlands and hills; Hokkaido, Honshu, Shi- 
koku, Kyushu; common; variable. 

Var. neofiliforme (Nakai) Ohwi. P. neofiliforme Nakai; 
Tovara neofiliformis (Nakai) Nakai; Sunania neofiliformis 
(Nakai) Hara——Suin-mizu-umxr. _— Plant thinly pilose with 
shorter hairs; leaves usually short-acuminate——Honshu; 
common. 

Var. smaragdinum (Nakai) Ohwi. Tovara smaragdina 
Nakai ex F. Maekawa; Sunania filiformis forma smaragdina 
(Nakai) Hara——NacaBa-Mizv-HIKI. Leaves narrower, 
ovate-oblong to broadly lanceolate; flowers and fruit slightly 
smaller— Honshu (Izu). 

2. Polygonum plebeium R. Br. YamsBaru-MIcHI-YANAGI, 
Glabrous herb; stems procumbent, often rooting at the nodes, 
the branches with short internodes; leaves linear-oblong to 
lanceolate, 8-15(-20) mm. long, 1.5-3.5 mm, wide, rather 
thick, obtuse, subsessile, the sheaths hyaline, scarious, 2-2.5 
mm. long, nearly nerveless, laciniate; perianth-segments about 
2 mm. long; achenes trigonous, rhombic-ovoid, smooth, lus- 
trous, dark brown, not exserted from the perianth—Re- 

ported to occur in Kyushu (Yakushima)——Ryukyus, For- 
mosa, s. China, and Malaysia to Australia. 

8. Polygonum polyneuron Fr. & Sav. P. gymnolepis 
Fr. & Sav.; P. propinquum sensu auct. Japon., non Ledeb—— 
AKI-No-MICHL-YANAGI, HaMa-MicHt-yanaci. Glabrous annual; 
stems prominently striate, suberect, much-branched, with the 
branches rather thick; leaves oblanceolate to broadly so, 5-30 

mm. long, 2-8 mm. wide, sometimes slightly glaucous, rather 
thick, subacute, slightly narrowed toward the base, subsessile, 
the upper leaves often much smaller and deciduous, the in- 
florescence then loosely spicate; sheaths 5-10 mm. long, rather 
many-nerved, laciniate; perianth-segments about 3 mm. long; 
achenes trigonous, exserted above, punctulate, dull——Sept— 

Oct. Sand dunes near seashores; Hokkaido, Honshu, Shi- 
koku, Kyushu. 

4, Polygonum aviculare L. P. heterophyllum Lindm. 
—MIcHI-YANAGI. Glabrous annual; stems much-branched, 

prostrate to ascending, rarely suberect, 10-40 cm. long, slen- 
derly striate; leaves narrowly oblong to linear-lanceolate, 1.5—-4 
cm. long, 3-12 mm. wide, membranous, usually green when 
dry, obtuse; sheaths laciniate, 5-10 mm. long, weakly nerved; 
perianth 2.5-3 mm. long, green, red at the apex; achenes 
trigonous, scarcely exserted or included, punctulate, dull—— 
May-Oct. Meadows and riverbanks in lowlands; Hokkaido, 
Honshu, Shikoku, Kyushu; very common and variable-—— 
Temperate regions of the N. Hemisphere. 

5. Polygonum tenuicaule Biss. & Moore.  Bistorta 
tenuicaulis (Biss. & Moore) Nakai——Harv-tora-no-o. Gla- 
brous, frequently stoloniferous perennial with short thick rhi- 
zomes; radical leaves few, long-petioled, oblong-ovate, 3-8 cm. 
long, 2-3 cm. wide, acuminate to acute, truncate to sub- 

rounded or shallowly cordate and abruptly decurrent to the 
petiole, membranous, sometimes slightly whitish beneath; 
scapes erect, 7-15 cm. long, 1- or 2-leaved or leafless; cauline 
leaves short-petioled or sessile, ovate or broadly so, sometimes 
ovate-cordate; sheaths brown, scarious; spike 2-3.5 cm. long, 
rather densely flowered, cylindric; perianth about 3 mm. long, 
white, slightly shorter than the stamens, as long as the pedicel; 
achenes slightly exserted, trigonous, lustrous; styles slender. 
—aApr.—June. Honshu, Shikoku, Kyushu. 

6. Polygonum viviparum L. Muxaco-rora-No-o, Usu- 
ally glabrous erect perennial from short thick rather large 
rhizomes; stems 10-30 cm. long, with few leaves; radical leaves 

rather thick, long-petioled, linear-lanceolate to oblong-ovate, 
2-10 cm. long, 8-25 mm. wide, subacute to obtuse, shallowly 
cordate to abruptly cuneate at base, slightly lustrous above and 
deep green, with fine veinlets, often glaucous beneath; spikes 
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solitary, 2-5 cm. long, cylindric, densely flowered, with bulbils 
on lower portion; flowers rose, about 3 mm. long, with slightly 
exserted stamens.—July—Oct. Alpine slopes; Hokkaido, 

Honshu (centr. and n. distr.).——Arctic and alpine regions of 
the N. Hemisphere. 

7. Polygonum hayachinense Makino.  Bistorta haya- 
chinensis (Makino) Gross——Namsvu-Tora-No-o.  Glabrous 
perennial; stems erect, 10-30 cm. long, sparsely leafy, the 
sheaths to 3.5 cm. long; radical leaves rather firm, ovate to 
narrowly so, 3.8 cm. long, 15-35 mm. wide, obtuse to sub- 
acute, shallowly cordate to rounded at base, not decurrent to 
the petiole, rather lustrous above, often glaucous beneath; 
spikes solitary and terminal, ellipsoidal, densely flowered, 15- 
30 mm. long; perianth about 3.5 mm. long, about as long as 
the pedicel; stamens slightly exserted——Aug. Alpine slopes; 

Honshu (Mount Hayachine in Rikuchu); very rare. 
8. Polygonum bistorta L. Bistorta vulgaris Hill; B. 

major S, F. Gray——IBUKI-TORA-NO-0. Glabrous perennial, 
sometimes white-pilose on the leaves underneath; rhizomes 
thick; stems 30-80 cm. long; radical leaves long-petioled, 
lanceolate to broadly so, 8-20 cm. long, 2-5 cm. wide, acumi- 
nate, the tip obtuse, truncate and broadly decurrent to the 
petiole, with rather prominent veinlets, deep green above, 
paler to glaucous beneath; the lower cauline leaves similar to 
the radical, but smaller, the upper ones cordate, with longer 
sheaths; spikes densely many-flowered, cylindric, 3-6 cm. long, 
the perianth pale pink or white, about 3 mm. long, the pedi- 
cels relatively long; stamens exserted; achenes about 3 mm. 
long, trigonous, lustrous.—July-Sept. Grassy slopes in high- 
lands and subalpine regions; Hokkaido, Honshu, Shikoku, 
Kyushu; rather common—High mountains and temperate 
regions of the Old World. 

9. Polygonum suffultum Maxim. Bistorta suffulta 
(Maxim.) Greene—Kurin-yuktrupr. Perennial, glabrous 
or white-pilose on underside of leaves; rhizomes thickened, 
stems 20-40 cm. long; radical leaves membranous, long- 
petioled, broadly ovate, 5-10 cm. long, 3-7 cm. wide, abruptly 
acute to abruptly acuminate, cordate, glaucous beneath; cau- 
line leaves 3-5, ovate-cordate, sessile and clasping, rather small, 
short-spicate from the axils; terminal spikes cylindric, 1-3 cm. 
long, rather densely flowered; perianth 2.5-3 mm. long, white; 
stamens exserted; achenes lustrous, slightly exserted —— 
Mountains; Honshu, Shikoku, Kyushu. Korea and China. 

10. Polygonum perfoliatum L. Persicaria perfoliata 
(L.) Gross——IsHim1-Kawa. Scandent glabrous annual; 
stems much elongate, branched, 1-2 m. long, retrorsely 
prickly; leaves deltoid, thinly membranous, retrorsely prickly 
on the nerves beneath, glaucous or pale green, 3-6 cm long 
and as wide, acute to subacute, truncate to shallowly cordate, 
the margins sometimes minutely retrorsely scabrous, the peti- 
oles long, retrorsely prickly; sheaths scarcely tubular, the 
dilated leaflike limb orbicular, perfoliate, green; spikes short, 
1-2 cm. long, subtended by an orbicular leaflike bract, the 
pedicels short; perianth 3-4 mm. long, pale greenish white, the 
segments broadly elliptic, becoming fleshy and blue in fruit; 
achenes inflated, obsoletely trigonous, black, lustrous, about 
3 mm. long and as wide—July-Oct. Wet thickets and 
along rivers in lowlands; Hokkaido, Honshu, Kyushu; com- 

mon. Korea, China, Malay Peninsula, and India. 

11. Polygonum senticosum (Meissn.) Fr. & Sav. 
Truellum japonicum Houtt.; Chylocalyx senticosus Meissn.; 
Persicaria senticosa (Meissn.) Gross——MaAMaAKko-NO-sHIRI-NU- 

PoLYGONACEAE 

GUI. Slender, puberulent, much-branched, scandent annual; 
stems 1-2 m. long, scabrous; leaves deltoid, 4-8 cm. long and 
as wide, acuminate, obtuse or subobtuse at the tip, broadly 
cordate, green, puberulous on both sides, the petioles re- 
trorsely prickly; sheaths very short, membranous, the marginal 
limb clasping, reniform or subcordate; inflorescence somewhat 
capitate, densely several-flowered, reddish, long-peduncled, the 
pedicels very short, the perianth 3.54 mm. long, the segments 
elliptic; achenes ovoid-globose, inflated, obsoletely trigonous, 
dull, black, about 3 mm. long and as wide——June-Sept. 
Thickets in lowlands and foothills; Hokkaido, Honshu, Shi- 
koku, Kyushu; common. Korea and China. 

12. Polygonum debile Meissn. P. debile var. triang- 
ulare Meissn.; Persicaria debilis (Meissn.) Gross; Persicaria 
triangularis (Meissn.) Nakai——Miyama-TaAnisopa. _ Soft 
glabrescent annual; stems ascending to erect, decumbent at 
base, branched, 10-30 cm. long, the nodes sometimes with soft 
very short retrorse prickles on the nodes, glabrous or puber- 
ulous; leaves cauline, deltoid, 2-4 cm. long and as wide, 
petiolate, the upper subsessile, thin, green, scattered coarsely 
pilose above and on the nerves beneath, short-ciliolate, acumi- 
nate with an obtuse tip, truncate at base, the petioles not 
prickly; sheaths short, with a small dilated limb; inflorescence 
spicate or subcapitate, terminal and axillary, often forked, 
short-peduncled; flowers few, white, about 3 mm. long, the 
perianth-segments elliptic; achenes ovoid, trigonous, lustrous, 

brown, about 3 mm. long—July—Oct. Damp woods in 
mountains; Honshu, Shikoku, Kyushu; rather common. 

18. Polygonum maackianum Regel. P. thunbergii var. 
maackianum (Regel) Maxim.; Persicaria maackiana (Regel) 
Nakai——Sape-Kusa. _ Scandent or straggling annual, the 
entire plant minutely stellate-pubescent; stems ascending or 
sometimes suberect, decumbent at the base, branched, 40-100 
cm. long, retrorsely prickly; leaves divided, petiolate, hastate, 
4-7 cm. long, 3-7 cm. wide, cordate, the median lobe narrowly 
ovate, acuminate to acute, obtuse at tip, the lateral lobes similar 
but small, rather deflexed, the petioles and the nerves on un- 

derside of leaves retrorsely prickly; sheaths short, the orbicular 
green limb 5-15 mm. across; inflorescence pedunculate, few- 
flowered, cymose, the peduncles usually with stipitate glands, 
the pedicels very short; flowers reddish, 4-5 mm. long, the 
perianth-segments elliptic; achenes ovoid, trigonous, about 3.5 
mm. long, lustrous, dark brown——Aug—Oct. Wet places 
along ditches, riverbanks, and paddy fields on lowlands; Hon- 
shu, Shikoku, Kyushu; rather common. Korea, China and 
Ussuri. 

14. Polygonum thunbergii Sieb. & Zucc. P. debile var. 
hastatum Meissn.; P. hastatotrilobum Meissn.; P. stoloniferum 

F. Schmidt; Persicaria thunbergi (Sieb. & Zucc.) Gross; 

Persicaria stellatotomentosa Nakai——Mizo-soBA. Glabrous 
or pilose, very rarely stellate-pilose annual; stems elongate, 
erect from the decumbent base, 30-100 cm. long, retrorsely 
prickly, glabrous; leaves petiolate, the upper ones sessile, re- 
trorsely prickly on the nerves beneath, hastate, coarsely pilose 
on both sides, 4-10 cm. long, 3-7 cm. wide, truncate to shal- 
lowly cordate, the midlobe ovate to broadly so, acuminate, 

subobtuse at the tip, the lateral (basal) lobes smaller, acute to 
obtuse, the petioles often narrowly winged, usually retrorse- 
prickly; sheaths 5-8 mm. long, obliquely truncate at apex, 
membranous, short-ciliate, rarely with a minute limb; inflores- 

cence cymose, 10- to 20-flowered, the peduncles short-pubes- 
cent and stipitate-glandular, the pedicels very short; flowers 
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reddish or rarely pale green, 5-6 mm. long; achenes included, 
ovoid, trigonous, acute, yellow-brown, dull——Aug—Oct. 

Wet grassy places in lowlands and mountains; Hokkaido, 
Honshu, Shikoku, Kyushu; very common and variable; pos- 
sibly this species hybridizes with No. 13——China, Korea, and 
Ussuri. 

15. Polygonum oreophilum (Makino) Ohwi. Polygo- 
num thunbergii var. oreophilum Makino; Persicaria thunbergit 
var. oreophila (Makino) Nemoto; Perstcaria oreophila (Ma- 
kino) Hiyama——Yama-mizo-sopa. Stems slender, elongate, 
diffuse, loosely branched, sparsely retrorse-prickly, the inter- 
nodes elongate; leaves thinly hairy on both sides, hastate, 
broadly ovate, truncate at base, the midlobe large, not con- 
tracted at base, the lateral ones spreading, deltoid or ovate- 
deltoid, acute or rather obtuse; petioles rather long, not 
winged; inflorescence terminal and axillary; achenes gray, 
lustrous———Mountains; Honshu. 

16. Polygonum bungeanum Turcz. Persicaria bunge- 
ana (Turcz.) Nakai; Polygonum chanetit Lév——Hanrv-Tabe. 
Annual; stems erect, branched, 20-60 cm. long, scantily short- 

prickly; leaves lanceolate, 5-10 cm. long, 1-2.5 cm. wide, acute 
to subobtuse, acute at base, short-pilose on the underside 
especially on nerves, the petioles 5-12 mm. long; sheaths 3-8 
mm. long, membranous, slightly pilose; spikes 2-5 cm. long, 
very loosely flowered, the peduncles with stipitate glands; 
flowers pale green, slightly red-tinged, about 3 mm. long, on 
very short pedicels, the perianth-segments elliptic; achenes 
subglobose, much inflated, biconvex, black, scarcely lustrous, 
about 2.5 mm. long and as wide——July-Sept. Sparsely 
naturalized in Honshu——Korea, China, Ussuri, and Man- 
churia. 

17. Polygonum breviochreatum Makino.  Persicaria 
breviochreata (Makino) Ohki; Persicaria ramosa Nakai 
Nacapa-No-ya-No-NEcusA. Slender annual, 30-50 cm. high; 
stems elongate, branched, long-decumbent at the base, with 
rather hairlike retrorse prickles; leaves thin, broadly lanceo- 

late, 3-7 cm. long, 1-2 cm. wide, acute to acuminate, subobtuse 
at tip, sagittate, green, glabrous, or scattered-strigose above, 
often loosely stellate-pubescent beneath on lower leaves, the 
basal lobules deltoid and obliquely deflexed, the petioles 2-10 
mm. long, the sheaths tubular, slightly pilose, 3-4 mm. long, 
long-ciliate; spikes terminal and lateral, remotely 1- to 3-flow- 
ered, the peduncles short ascending-setose, often glandular; 
flowers pale green with a pale reddish tinge, 3-4 mm. long; 
achenes broadly ovoid-ellipsoidal, inflated-trigonous, about 3 
mm. long, yellow-brown, lustrous———Aug—Oct. Shaded 
grassy places in foothills; Honshu (Kanté Distr. and westw.), 
Shikoku, Kyushu—kK orea. 

18. Polygonum hastatoauriculatum Makino. P. auri- 
culatum Makino, non Meissn.; Persicaria hastatoauriculata 
(Makino) Nakai——Hosopa-No-uNAGI-TSUKAMI. Annual; 
stems elongate, 30-80 cm. long, ascending or erect from long- 
decumbent slender branching base, striate, with loose retrorse 
prickles; lower leaves petiolate, the upper thinly chartaceous, 
sessile to short-petiolate, hastate, lanceolate to narrowly so, 4-8 

cm. long, 5-15 mm. wide, gradually narrowed above to an 
obtuse tip, cordate, the lobules deflexed auriculate on each 
side, the margin scabrous, the sheaths scarious, glabrous, 1-1.5 
cm. long, often lobed on one side; spikes 1-3 cm. long, inter- 

ruptedly 3- to 5-flowered, the peduncles stipitate-glandular; 
flowers reddish, 2.5-3 mm. long; achenes orbicular, inflated- 
biconvex or obtusely trigonous, about 2 mm. long; achenes 
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orbicular, inflated-biconvex, or obtusely trigonous, about 2 mm. 

long, pale, dull——Aug.—-Nov. Wet places; Honshu (Kanto 
Distr. and westw.), Shikoku, Kyushu——s. Korea and Ryu- 
kyus. 

19. Polygonum sieboldii Meissn. P. sagittatum sensu 
auct. Japon., non L.; P. sagittatum var. sieboldiit (Meissn.) 
Maxim.; P. anguillanum Koidz.; Persicaria sieboldit (Meissn.) 
Ohkt UNAGL-TSUKAMI. Glabrous annual; stems slender, 

angled, ascending to erect, decumbent and branched at the 
base, often prominently retrorse-prickly, 20-100 cm. long; 
leaves rather thin, broadly lanceolate or narrowly ovate-oblong, 
4-8 cm. long, 1.5-3 cm. wide, obtuse to subacuminate and ob- 
tuse at the tip, slightly glaucous, glabrous on both sides, 
deeply cordate; stipules scarious, 5-10 mm. long, glabrous, 
obliquely cut; spikes globose to ovoid-globose, densely flow- 
ered, about 10 mm. long, the peduncles slender, glabrous, the 
pedicels very short; flowers slightly reddish, 3-3.5 mm. long; 
achenes obtusely trigonous, ovoid-globose, nearly lustreless, 
black, about 3 mm. long——June-Sept. Wet grassy places 
in lowlands——Hokkaido, Honshu———Korea, China, Man- 
churia, and e. Siberia. 

Var. sericeum Nakai. Persicaria sieboldit var. tomentosa 
Hara——KE-aKI-NO-UNAGLTSUKAMI. — Leaves and sometimes 
the peduncles pilose ——Hokkaido, Honshu; rare——Korea. 

20. Polygonum hastatosagittatum Makino. Persicaria 
hastatosagittata (Makino) Nakai; Polygonum strigosum var. 
hastatosagittatum (Makino) Steward.—NacasA-No-UNAGI- 
TsUKAMI. Annual; stems slender, elongate, from decumbent 
branching base, 30-80 cm. long, scattered retrorse-prickly; 
leaves narrowly ovate-oblong to lanceolate, subacuminate, 
truncate to shallowly cordate at base, the lower corners (lobes) 
rounded or deltoid to subhastate, the nerves beneath retrorse- 

prickly, antrorsely scabrous-setulose on upper margin, re- 
trorsely so on lower margin, the petioles usually retrorse- 
prickly, the sheaths scarious, tubular, 2-3.5 cm. long, truncate, 

ciliolate; spikes globose to broadly ovoid, few toward the ends 
of the branches, densely rather many-flowered, 1-1.5 cm. long, 
the peduncles short-pubescent and glandular-pilose; flowers 
about 3 mm. long, the pedicels 3-5 mm. long, often glandular- 
pilose, longer than the bracts; achenes ovoid, trigonous, lus- 
trous, deep brown, about 3 mm. long——Sept—Oct. Wet 
grassy places in lowlands; Honshu, Kyushu; rather common. 

21. Polygonum nipponense Makino. P. hastatosagit- 
tatum var. latifolium Makino; Persicaria nipponensis (Ma- 
kino) Gross——Ya-no-necusa. _ Closely allied to the pre- 
ceding; leaves broader, oblong to elliptic-ovate, abruptly acute, 
5-8 cm. long, 2.5-4.5 cm. wide, truncate to shallowly cordate 
at base without a distinct lobe on lower margin; flowers with 

pedicels 1-2 mm. long, shorter than the flowers——Sept.—Oct. 
Wet grassy places in lowlands; Hokkaido, Honshu, Shikoku, 
Kyushu; common.—Korea. 

22. Polygonum nepalense Meissn. P. alatum var. 
nepalense (Meissn.) Hook. f.; Persicaria nepalensis (Meissn.) 
Miyabe; Polygonum quadrifidum Hayata; P. lyratum Nakai 

Tani-sopa. Annual; stems branched and decumbent be- 

low, 30-50 cm. long, glabrous, the nodes with fleshy retrorse 
hairs; leaves petiolate or sessile, ovate-deltoid, gradually acute, 
1.5-5 cm. long, 1-3 cm. wide, rounded to truncate and abruptly 
decurrent on the winged petiole, scattered pilose and with a 
yellowish sessile discoid gland beneath, glabrous above, the 
sheaths thinly membranous, 4-8 mm. long, nearly nerveless; 
spikes globose, terminal and axillary, densely flowered, with a 
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leaflike bract at base, the peduncles short, often with stipitate 
glands on the upper parts; flowers white, 2.5-3 mm. long; 
achenes black, biconvex, orbicular, about 1.5 mm. across, im- 
pressed-punctulate, dull——Aug—Oct. Damp woods in 
mountains; Hokkaido, Honshu, Shikoku, Kyushu; common. 
—kKorea, China, Formosa, and India. 

23. Polygonum chinense L. P. chinense var. thunber- 
gii Meissn.; Rumex umbellatus Houtt.; Persicarta umbellata 
(Houtt.) Nakai——Tsurv-sopa. Perennial herb; stems 
elongate, much branched, glabrous, sometimes scandent; 
leaves broadly ovate to oblong-ovate, 4-10 cm. long, 3-6 cm. 
wide, glabrous or with few rather fleshy hairs on nerves be- 
neath, abruptly acuminate to acute, truncate at base, the peti- 

oles short, the sheaths membranous, obliquely truncate, nerved, 
1-1.5 cm. long; inflorescence globose, an erect terminal panicle, 
densely 10- to 20-flowered, 6-10 mm. across, the peduncles 
often with scattered fleshy hairs; flowers white, the perianth- 
segments about 3 mm. long, slightly accrescent, to 4 mm. long 
after flowering, slightly fleshy; achenes glabrous, black, tri- 
gonous, ovoid-globose, about 2.5 mm. long, dull——Thickets 
and hedges in lowlands and hills; Honshu (Izu Isls., Kii Prov. 
and Chigoku Distr.), Shikoku, Kyushu; common southw. 
—China, Ryukyus, and Formosa. 

24. Polygonum orientale L. P. orientale var. pilosum 
(Roxb.) Meissn.; P. pilosum Roxb.; Amblygonum pilosum 
(Roxb.) Nakai ——O-xr-rapz. Prominently spreading-pilose 
annual; stems rather stout, erect, much branched, 1-1.5 m. 
long; leaves broadly ovate to ovate-cordate, 10-20 cm. long, 
7-15 cm. wide, short-acuminate, cordate or the upper ones 

subrounded at base, long-petiolate, the sheaths tubular, mem- 
branous, pilose, 7-30 mm. long, somewhat wing-margined; 
inflorescence branched, the flower spikes rather dense, pedun- 
cled, nodding to pendulous, 5-12 cm. long; flowers red to 
pink, 3-4 mm. long; achenes orbicular, about 3 mm. long, 
dull, compressed——Cultivated and often naturalized —— 
China, India, and Malaysia. 

25. Polygonum viscosum Hamilt. Persicaria viscosa 
(Hamilt.) | Gross——Nnior-rape. Annual; stems erect, 
branched above, 40-120 cm. long, coarsely long-hairy and 
short stipitate-glandular; leaves short-petiolate, lanceolate to 
deltoid-lanceolate, gradually acuminate, cuneate to rather ab- 
ruptly narrowed at base, 7-15 cm. long, 1.5—4 cm. wide, often 
with sessile discoid glands on the upper side or on both sides, 
the sheaths tubular, pilose, 7-15 mm. long; spikes 3-5 cm. 
long, densely many-flowered, the peduncles and bracts long- 
hairy and short-stipitate glandular; flowers reddish, 2.5-3 mm. 
long; achenes black-brown, trigonous, 2.5-3 mm. long, broadly 
ovoid—Aug.—Oct. Honshu, Shikoku, Kyushu——Korea, 
China, and India. 

26. Polygonum amphibium L. Persicaria amphibia 
(L.) S. F. Gray; Persicaria amurensis (Korsh.) Nieuwl.; 
Polygonum amphibium var. amurense Korsh. and var. vesti- 
tum Hemsl.—Ezo-No-MIzu-TADE. Perennial herb with 
creeping rhizomes; stems elongate, glabrous, slightly branched 
in the floating form, short and ascending in the terrestrial 
form; floating leaves oblong, 5-15 cm. long, 2-6 cm. wide, gla- 
brous, lustrous above, red-brown when dried, obtuse to 

rounded with a mucro at apex, shallowly cordate at base, the 

lateral nerves rather numerous, spreading, the petioles rather 
long, the sheaths membranous, glabrous; spikes axillary, 2-4 
cm. long, pedunculate, often branched below, cylindric, erect, 
densely many-flowered; flowers reddish, 3-4 mm. long, the 
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pedicels longer than the bracts; achenes black-brown, biconvex, 
suborbicular, about 2.5 mm. long, slightly lustrous-——June- 
Sept. Ponds and shallow lakes; Hokkaido, Honshu (Mutsu 
and Ugo Prov.).——Temperate regions of the N. Hemisphere. 

27. Polygonum lapathifolium L. P. nodosum Pers.; 
Persicaria nodosa (Pers.) Opiz; Polygonum tenuiflorum Pres|; 
P. komarovit Lév——O-1Nv-TADE. Annual; stems rather 

stout, much-branched, erect, glabrous, 50-120 cm. long, red- 
dish, the nodes swollen; leaves lanceolate, 7-20 cm, long, 1.5-5 
cm. wide, acuminate, acute at base, often red-brown when 

dried, with minute strigose hairs on both sides especially on 
nerves and on margin, the lateral nerves 20 to 30 pairs, the 

petioles short; sheath tubular, slenderly nerved, glabrous or 
rarely short-ciliate, 1-2 cm. long; spikes many, cylindric, nod- 
ding or pendulous, densely many-flowered, 4-10 cm. long; 
flowers about 2.5 mm. long, white or reddish, the perianth- 
segments 4, the lateral nerves of the 2 outer segments distinct, 
dichotomously forked in 2 recurved branches; achenes flat, 

suborbicular, lustrous, deep brown, 1.5-2 mm. across—— 
June-Nov. Sunny grassy places and waste grounds in low- 
lands; Hokkaido, Honshu, Shikoku, Kyushu; very common. 

—Temperate regions of the N. Hemisphere. 

28. Polygonum scabrum Moench. P. lapathifolium L. 
pro parte; P. tomentosum Schrank, non Willd.; P. incanum 
F. W. Schmidt——Sanae-tape. _— Closely resembling No. 27, 
but smaller; stems 20-60 cm. long, slightly branched; leaves 
narrowly lanceolate to narrowly ovate, 5-12 cm. long, 0.8-3.5 
cm. wide, obtuse to subacute, scabrous, also appressed pilosu- 
lous on midrib on both sides and on margin, the lateral nerves 
7 to 15 pairs, ascending, arcuate, the petioles short; sheaths 

membranous, tubular, 7-15 mm. long; spikes ellipsoidal to 
short-cylindric, 1-4 cm. long, erect, densely many-flowered; 
flowers white or reddish, about 3 mm. long, the perianth- 
segments nearly as long as the achenes; achenes flat, orbicular, 
lustrous, dark brown, 2-3 mm. across———May-Oct. Grassy 
sunny places and waste grounds in lowlands; Hokkaido, Hon- 
shu, Shikoku, Kyushu; common.—Temperate and warmer 
regions of the N. Hemisphere. 

29. Polygonum japonicum Meissn. Persicaria japonica 
(Meissn.) Gross——SHIROBANA-SAKURA-TADE. _Dioecious per- 
ennial herb with long creeping rhizomes; stems erect, 60-100 
cm. long, sparingly branched, glabrescent to slightly appressed- 
pilose; leaves rather thick and firm, lanceolate, 7-12 cm. long, 

1-2 cm. wide, acuminate at both ends, strigose above especially 
toward the margin and on the nerves beneath, the lateral 
nerves 15 to 25 pairs, the petioles very short; sheaths tubular, 
nerved, truncate at apex, membranous, with rather firm 
bristly cilia 8-15 mm. long; spikes terminal, few to several, 
linear or narrowly cylindric, 7-12 cm. long, nodding, loosely 
to rather densely many-flowered, the pedicels distinct, the 
perianth white, sometimes greenish below in fruit, 3-4 mm. 
long; stamens shorter than the style in pistillate flowers; 
styles 2 or 3; achenes lenticular or compressed-trigonous, 
lustrous, elliptic-ovate, 2-2.5 mm. long——Aug.—Oct. Wet 
grassy places in lowlands; Hokkaido, Honshu, Shikoku, Kyu- 
shu; rather common.—s. Korea, Ryukyus, and China. 

80. Polygonum conspicuum (Nakai) Nakai. P. japoni- 
cum var. conspicuum Nakai; Persicaria conspicua (Nakai) Na- 
kai; Polygonum sterile Nakai; Persicaria sterilis (Nakai) Na- 
kai——Saxura-TapvE. Closely resembles the preceding; stems 
less branched; spikes solitary to few; flowers larger, more 
loosely arranged, reddish, the perianth-segments 4-6 mm. long, 
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more widely spreading; achenes compressed-trigonous, dull. 
—Aug—Oct. Wet sunny places in lowlands; Honshu, Shi- 
koku, Kyushu; rather common.—Korea. 

31. Polygonum hydropiper L. Persicaria hydropiper 
(L.) Spach; Persicaria vernalis Nakai ——Yanaci-TapE, Ma- 
TADE. Annual; stems often profusely branched, erect, 40- 

80 cm. long, glabrous; leaves lanceolate to narrowly ovate, 3-12 
cm. long, 1-3 cm. wide, acuminate to obtuse, acute at base, 
short-petiolate, essentially glabrous, slightly scabrous on 
margin, the underside with obscure impressed discoid glands; 
sheaths short-tubular, membranous, glabrous, ciliate; spikes 
slender, narrow, nodding, 5-10 cm. long, sometimes shorter 

and included within the sheath, loosely flowered, the bracts 
usually sparingly short-ciliate; perianth green-yellow, reddish 
on the upper portion, 2.5-4 mm. long; achenes flattened, 
black, punctulate, dull, ovate to ovate-orbicular, 2-3 mm. long. 
—Aug.—Oct. Wet places in lowlands and hills, especially 
along rivers and streams; Hokkaido, Honshu, Shikoku, Kyu- 

shu; very common and exceedingly variable——Widely dis- 
tributed in the N. Hemisphere——Cv. Fastigiatum. P. hydro- 
piper var. fastigiatum Makino; P. fastigiatoramosum Ma- 
kino; P. maximowiczii Regel; P. hydropiper var. maximowiczti 
(Regel) Makino——Azasvu-tave. _— Slender cultivar with nar- 
row, smaller leaves and flowers; achenes about 1.5 mm. long; 

used as flavoring——Forma angustissimum Makino. Ito- 
TADE. | Very slender phase with nearly linear leaves-—— 
Forma gramineum (Meissn.) Ohwi. P. gramineum Meissn. 
—Satsuma-Tave. _ Allied to f. angustissimum; the petioles 
12.5 cm. long, distinct. 

82. Polygonum pubescens Bl. P. flaccidum sensu auct., 
non Roxb.; Persicaria rottleri Hara, excl. syn.; Persicaria flac- 
cida Nakai, excl. syn——BonTOKu-TADE. Annual; stems 

erect, branched, 40-80 cm. long, glabrous or appressed short- 
pubescent; leaves lanceolate to broadly so, 5-10 cm. long, 
1-2.5 cm. wide, acuminate, gradually narrowed below to the 
short petiole, appressed short-pubescent, at least on the nerves 

beneath, often dark blotched on the middle above, and with 
scattered, obscure, impressed glands, the sheaths tubular, mem- 
branous, 8-13 mm. long, short-pilose, with cilia 3-8 mm. long; 
spikes narrowly linear, nodding, loosely flowered, 5-10 cm. 
long, the bracts strigose-ciliate; flowers about 3 mm. long, the 
perianth-segments green on the lower half, reddish on upper 
half, glandular-dotted; achenes about 2 mm. long, trigonous, 
ovoid, black, punctulate, lustreless——Sept.—Oct. Wet places; 
Honshu, Shikoku, Kyushu; common. Korea, China, For- 

mosa, Ryukyus, Malaysia, and India. 

33. Polygonum viscoferum Makino. Persicaria visco- 
fera (Makino) Gross——NEBARI-TADE. Annual with long 
ascending coarse hairs; stems simple or branched at base, erect, 

rather thick, 40-80 cm. long; leaves lanceolate or broadly so, 
4-10 cm. long, 1-2 cm. wide, acuminate, obtuse to subacute at 

the subsessile base; sheaths tubular, 5-10 mm. long, ciliate; 
spikes several to more than 10, erect, 3-5 cm. long, rather 
densely many-flowered, the peduncles on the upper part and 
the upper internodes viscid; flowers greenish or rarely with a 
reddish tinge, pedicellate, about 2 mm. long; achenes black, 
lustrous, trigonous, obovoid, 1.8-2 mm. long——July-Sept. 
Waste ground in hills and foothills; Hokkaido, Honshu, Shi- 
koku, Kyushu—Ryukyus and Korea. 

Var. robustum Makino. P. makinoi Nakai; Persicaria 
makinoi (Nakai) Nakai; Polygonum excurrens Steward 
O-NEBARI-TADE. Relatively large, erect, less hairy, loosely 
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pilose and appressed short-strigose on leaves above or toward 
margin; flowers greenish. Waste ground in hills and low 

mountains; Hokkaido, Honshu, Kyushu———Korea. 
34. Polygonum persicaria L. Persicaria vulgaris Webb 

& Mogq.; Persicaria mitis auct. Japon., non Gilib—Harv- 
rape. Erect annual 20-50 cm. high; stems rather soft, the 
branches ascending at base, glabrous or often pubescent; leaves 
lanceolate or broadly so, 6-12 cm. long, 1-3 cm. wide, obtuse, 
acute at base, loosely short-pilose or glabrous except on the 
nerves and margin, short-petioled, the lateral nerves not promi- 
nent, 7 to 10 pairs, the sheaths thin-membranous, 3-10 mm. 

long, glabrescent, with cilia 1-2 mm. long; spikes few, termi- 
nal, cylindric, erect, 2-5 cm. long, densely many-flowered, the 
peduncles sometimes loosely glandular-pilose; flowers reddish, 
2.5-3 mm. long, the perianth-segments with very slender 
nerves; achenes ovate-orbicular, compressed or trigonous, black- 

brown, lustrous, about 2 mm. long——May-June (Oct.). 
Hokkaido, Honshu, Shikoku, Kyushu; rather common. 

Eurasia and N. America. 
35. Polygonum caespitosum BI. var. laxiflorum Meissn. 

P. yokusaianum Makino; Persicaria yokusaiana (Makino) Na- 
kai; Polygonum caespitosum subsp. yokusaianum (Makino) 
Danser——HAna-TADE. Slender, decumbent, branched, gla- 
brescent annual; leaves thinly membranous, ovate to narrowly 
so, sometimes broadly lanceolate, 3-7 cm. long, 1.5-3 cm. wide, 
abruptly acuminate, caudate at tip, vivid green, loosely 
ascending-pilose above and on nerves beneath, short-petio- 
late; sheaths 3-8 mm. long, tubular, the cilia about as long 
as the sheath; spikes several, linear, 3-10 cm. long, loosely 

flowered, often interrupted; flowers clear pinkish, 2-3 mm. 
long; achenes dark brown, lustrous, trigonous, ovoid, about 
2 mm. long——Aug.—Sept. Woods in foothills; Hokkaido, 
Honshu, Shikoku, Kyushu; rather common.—Korea and 

China. The typical phase occurs in Formosa and Malaysia. 

86. Polygonum longisetum de Bruyn. P. blumei 
Meissn.; P. kinashii Lév. & Van’t.; Persicaria longiseta (de 
Bruyn) Kitag.; Persicaria blumei (Meissn.) Gross——INv- 
TADE. Annual, usually more or less pubescent; stems erect 

or ascending, branched, decumbent at base, glabrous; leaves 
broadly lanceolate to narrowly oblong-ovate, deep green, 4-8 
cm. long, 1-2.5 cm. wide, gradually narrowed and obtuse at 
tip, acute at base, glabrous or appressed short-pilose above and 
on nerves beneath, short-petiolate; sheaths 5-10 mm. long, the 
cilia about as long as the sheath; spikes several, terminal, cyl- 
indric, rather densely many-flowered, erect; flowers reddish, 

2-2.5 mm. long; achenes black-brown, lustrous, trigonous, 
ovoid, 1.8-2.2 mm. long——July-Nov. Wet, grassy, sunny 
places in lowlands; Hokkaido, Honshu, Shikoku, Kyushu; 
very common.—Korea, China, Ryukyus, and Malaysia-—— 
Forma albiflorum (Makino) Ohwi. P. dlumei var. albi- 
florum Makino——SuiroBana-INu-TapE. A rare phase with 
white flowers. 

37. Polygonum kawagoeanum Makino.  Persicaria 
kawagoeana (Makino) Nakai; Polygonum minus subsp. pro- 
cerum Danser SHIMA-HIME-TADE. Annual, 30-60 cm. 

high; stems somewhat tufted, erect from branched decumbent 
base, usually red-brown, slender, with slightly thickened 
nodes; leaves linear-lanceolate or broadly linear, 4-8 cm. long, 
4-8 mm. wide, acute or gradually acuminate, obtuse to acute 
at base, reddish brown tinged, glabrescent or appressed-pilose 
on both sides, often with sessile discoid glands beneath, sessile 
or short-petiolate; sheaths 5-13 mm. long, appressed-pilose, the 
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cilia rather elongate; spikes cylindric, 2-3 cm. long, densely 
many-flowered, erect; flowers about 1.5 mm. long, green with 
a red tinge; achenes broadly obovoid, black-brown, lustrous, 
lenticular, about 1.2 mm. long. Aug—Oct. Wet places; 
Honshu (Kazusa Prov.), Kyushu; rather rare ——Ryukyus. 

88. Polygonum foliosum H. Lindb. var. paludicola 
(Makino) Kitam. Persicaria foliosa var. paludicola (Makino) 
Hara; Persicaria paludicola (Makino) Nakai——Yanaci- 
NuKABo. — Usually a more or less reddish annual, 30-60 cm. 
high; stems slender, elongate, branched above, decumbent at 
base; leaves broadly linear or narrowly lanceolate, 4-8 cm. 

long, 3-7 mm. wide, gradually acuminate to acute, nearly 
sessile or very short-petiolate, sparsely short-appressed pilose 
on upper side, on the margins and on nerves beneath, often 
with sessile discoid glands beneath; sheaths 5-10 mm. long, 

short-pilose, the cilia rather short; spikes rather many, linear, 
terminal and lateral, loosely flowered, 3-5 cm. long, nodding; 
flowers green with a red tinge, 1.5-1.8 mm. long; achenes 
lenticular, elliptic, about 1.5 mm. long, lustrous, black-brown. 

—Sept-Oct. Wet places in abandoned paddy fields, on 
riverbanks and along ditches; Hokkaido, Honshu, Kyushu.—— 
Korea. The typical phase occurs in Eurasia. 

Var. nikaii (Makino) Kitam. P. nikaii Makino; P. paludi- 
cola var. nikaii Makino; Persicaria foliosa var. nikaii (Ma- 
kino) Hara; P. nikaii (Makino) Nakai——Sarkoxu-NuKABo. 
Spikes very loosely flowered; flowers compressed, 2—-2.5 mm. 
long—Sept.—Oct. Wet places; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu. China. 

39. Polygonum trigonocarpum (Makino) Kudo & Ma- 
sam. P. minus forma trigonocarpum Makino; Persicaria tri- 
gonocarpa (Makino) Nakai——Hososa-inu-rape. Slender 
annual; stems loosely branched, 30-50 cm. long, reddish 
brown, glabrous; leaves narrowly lanceolate to linear, 3-7 cm. 
long, 4-8 mm. wide, gradually narrowed and acute at apex 
and at base, short appressed-pilose, especially on nerves and on 
margin, with sessile discoid glands beneath, the petioles very 
short; sheaths 5-12 mm. long, appressed-pilose and rather 
long-ciliate; spikes narrowly cylindric, 2-3 cm. long, densely 
rather many-flowered; flowers 2-2.2 mm. long, reddish, the 
perianth often with a few sessile glands; achenes trigonous, 
ovoid, lustrous, about 1.8 mm. long——Sept—Oct. Wet 

places; Hokkaido, Honshu. 
40. Polygonum erectominus Makino. Persicaria erecto- 

minor (Makino) Nakai——Hime-rape. Annual; stems 
loosely branched, erect from decumbent or ascending, genicu- 
late base, loosely rather few-leaved; leaves broadly linear to 
narrowly lanceolate, 3-8 cm. long, 5-10 mm. wide, subacute 
or acuminate, obtuse at the tip, vivid to pale green, sometimes 
purplish beneath, glabrous on upper side, the margin pilose, 
loosely short-pilose on the nerves beneath, short-petiolate; 
sheaths 5-12 mm. long, appressed-pilose and short-ciliate, pale 
green, thinly membranous; spikes erect, short-cylindric, 1.5-2 
cm. long, many-flowered, interrupted below; flowers glaucous, 
red, about 2 mm. long; achenes broadly ovoid-ellipsoidal, black, 
lustrous, trigonous, 1.5-2 mm. long——May-Oct. Wet places 
along rivers and margins of ponds in lowlands; Honshu, Shi- 

koku, Kyushu; rather rare——Korea and China. 

4). Polygonum taquetii Lév. Persicaria taquetii (Lév.) 
Koidz.; Polygonum minutulum Makino; Persicaria minutula 
(Makino) Nakai; Polygonum taquetii var. minutulum (Ma- 
kino) Ohwi——Nouxaso-rapez. Slender ascending to de- 
cumbent annual 20-40 cm. high; stems branched especially 
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below, sometimes scattered appressed-pilose, pale green or 
pale brown-yellow; leaves thin, lanceolate to broadly linear, 
2-5 cm. long, 3-7 mm. wide, obtuse to subacute, narrowed to 
a subsessile base, usually pale green, nearly glabrous to scat- 
tered appressed-pilose on both sides; sheaths 3-8 mm. long, 
pale green, appressed pilose and rather short-ciliate; spikes 
linear or filiform, often branching below, nodding or pendu- 
lous, terminal and axillary, very loosely or remotely flowered, 
2-4 cm. long, on capillary peduncles; flowers pale green and 
rose tinged, 1.5-2 mm. long; achenes ovate, trigonous or lentic- 
ular, deep brown, 1.5-1.7 mm. long——Sept—Oct. Wet 
sandy places along rivers in lowlands; Honshu, Shikoku, Kyu- 
shu.— Korea. 

42. Polygonum ajanense (Regel & Tiling) Grig. P. 
polymorphum var. ajanense Regel & Tiling; Pleuropteropyrum 
ajanense (Regel & Tiling) Nakai——Hime-rwa-rape. Gla- 
brous or pubescent perennial; stems flexuous, erect, sometimes 
branched, 10-30 cm. long, with ascending branches; leaves 
lanceolate or broadly so, 3-6 cm. long, 4-10 mm. wide, obtuse 
or acute, gradually narrowed below to the sessile base; sheaths 
scarious; inflorescence rather densely flowered, forming a ter- 
minal nodding panicle; flowers pale green, 3-4 mm. long; 
achenes included in the perianth, acutely trigonous, brown, 

lustrous, ovoid, about 3.5 mm. long—July—Aug. Alpine 
gravelly and sandy slopes; Hokkaido; rare——s. Kuriles, 
Sakhalin, n. Korea, and e. Siberia. 

43. Polygonum nakaii (Hara) Ohwi. Pleuropteropy- 
rum nakau Hara; P. japonicum Nakai, excl. syn—Ovyama- 
SOBA. Rhizomatous loosely tufted perennial; stems erect, 

spreading, flexuous, 20-40 cm. long, glabrous, rather stout, 

profusely branched; leaves ovate to broadly so, 4-12 cm. long, 
2-5 cm. wide, acute to acuminate, rounded to broadly cuneate 
at base, slightly pubescent, soon glabrate, very shortly petiolate 
or subsessile; sheaths membranous, long scattered-pubescent or 

glabrate; spikes erect, terminal, densely many-flowered, panic- 
ulate, much-branched below; flowers pale green, 3-4 mm. long; 
achenes slightly longer to as long as the perianth, acutely 
trigonous, dark yellow-brown, broadly ovoid, 3-3.5 mm. long, 
lustrous.—July-Sept. Alpine gravelly to sandy slopes; Hok- 
kaido (Hidaka Prov.), Honshu (centr. distr. and northw.). 

44. Polygonum weyrichii F. Schmidt. Pleuropteropy- 
rum weyrichu (F. Schmidt) Gross——Urajiro-rapr.  Rhi- 
zomes rather thick; stems slightly flexuous, erect, stout, 30- 
100 cm. long, soft-pubescent, branched above; leaves broadly 
to narrowly ovate, 8-17 cm. long, acuminate, rounded to 
cuneately rounded at base, appressed-pubescent above, densely 
white-tomentose beneath, the petioles distinct, usually 1-4 cm. 
long in the lower ones; sheaths pubescent, rather long; in- 

florescence paniculate, large, soft-pubescent, much-branched; 
flowers 2-2.5 mm. long, pale yellow-green; achenes somewhat 
membranous, broadly ellipsoidal, lustrous, brown, about 8 mm. 
long, 3 or 4 times as long as the perianth——July—Aug. Hok- 
kaido (gravelly places near seashores and on alpine slopes), 
Honshu (alpine slopes of n. and centr. distr.)—s. Kuriles 
and Sakhalin. 

Var. alpinum Maxim. P. paniculatum sensu Fr. & Sav., 
non BI; P. savatiert Nakai; Pleuropteropyrum savatieri (Na- 
kai) Koidz.; P. alpinum (Maxim.) Koidz——On-rapz. Less 
densely pubescent, green beneath——Alpine gravelly or sandy 
slopes; Hokkaido, Honshu (n. and centr. distr.) —s. Kuriles 
and Sakhalin. 

45. Polygonum convolvulus L. Bilderdykia convol- 
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vulus (L.) Dumort——Sosa-Kazura. Minutely _ pilose- 
papillose annual; stems slender, scandent, 40-100 cm. long; 
leaves sagittate-cordate, 34.5 cm. long, 2.5-4.5 cm. wide, 
acute to acuminate, cordate at the base, the petioles 1-5 cm. 
long; sheaths obliquely truncate, 2-5 mm. long; flowers in 
loose terminal panicles and in small axillary fascicles, greenish, 
about 3.5 mm. long in fruit, wingless; achenes ovoid, dull, 
punctulate, enclosed in the perianth, acutely trigonous, about 
3 mm. long—June-Sept. Naturalized; Hokkaido, Honshu, 

Kyushu.——E urasia. 
46. Polygonum dentatoalatum F. Schmidt. P. scan- 

dens var. dentatoalatum (F. Schmidt) Maxim.; Bilderdykia 
scandens var. dentatoalata (F. Schmidt) Nakai——O-rsurv- 
iTaport. _ Minutely pilose-papillose annual; stems scandent, 
slender, elongate, sometimes more than 1 m. long; leaves 3-6 
cm. long, 2.5-4 cm. wide, acute to short-acuminate, cordate, 

the basal lobes rounded, the petioles 1-6 cm. long; sheaths 
short; flowers in short terminal and lateral spikes, or in fasci- 
cles in leaf-axils, rather long-pedicellate; fruit obovoid inclusive 
of the wing, decurrent on the pedicel, about 10 mm. long, pale 
green, accrescent after anthesis, the outer 3 perianth-segments 
winged on the back; achenes black, trigonous, cordate, about 
4 mm. long, rather lustrous——Aug—Oct. Hokkaido, Hon- 
shu (Kinki Distr. and eastw.) ——Sakhalin. 

47. Polygonum dumetorum L. Bilderdykia dume- 
torum (L.) Dumort.; B. pauciflora Nakai, excl. syn ——Tsurv- 
tapE. Closely resembles the preceding; leaves subsagittate- 
ovate, often long-acuminate, cordate, the lobes subacute; fruit 
ellipsoidal to subglobose inclusive of the wings, 5-7 mm. long, 
slightly and abruptly decurrent below on the relatively short 
pedicel; achenes black, slightly lustrous, about 2.7 mm. long. 
—July-Sept. Hokkaido, Honshu, Kyushu (Tsushima).—— 
Eurasia. 

48. Polygonum multiflorum Thunb. Pleuropterus cor- 
datus Turcz———Tsuru-poKupaMI. _ Scandent dioecious per- 
ennial herb from relatively thick rhizomes, minutely pilose- 
papillose; stems much-elongate, branched, scandent, 1-2 m. or 
longer; leaves ovate-cordate, 3-6 cm. long, 2.5-4.5 cm. wide, 
short-acuminate, with rounded lower margins, rather long- 
petiolate; sheaths rather short; spikes branched, terminal, 
paniculate; flowers white, small, 15-2 mm. long, accrescent 

after anthesis; fruit broadly obovate to suborbicular, 7-8 mm. 
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long, the 3 prominent wings abruptly decurrent below on the 
pedicel; achenes dark brown, lustrous, acutely trigonous, about 
2.55 mm. long——Sept—Oct. Naturalized in our area-—— 

China. 
49. Polygonum cuspidatum Sieb. & Zucc. Reynoutria 

japonica Houtt.; P. confertum Hook. f.; P. zuccarinit Small; 
Pleuropterus zuccarinii (Small) Small; Polygonum reynou- 
tria Makino; Pleuropterus cuspidatus (Sieb. & Zucc.) Gross; 
R. yabeana Honda; R. uzenensis (Honda) Honda; R. japonica 
var. uzenensis Honda; R. hastata Nakai; Polygonum sieboldit 

de Vries, non Meissn—ITaport. Rather stout dioecious 

perennial herb with thick rhizomes; stems ascending from an 
erect base, 50-150 cm. long, hollow, branched above; leaves 
broadly ovate to ovate-elliptic, 6-15 cm. long, short acuminate, 
pale green, usually papillose to short-pilose beneath, usually 
truncate at base, the petioles 1-3 cm. long; sheaths thinly 
membranous; spikes branched, numerous, terminal, panicu- 
late; flowers densely arranged, white, 2.5-3 mm. long, the 
pistillate accrescent after anthesis; fruit with the outer peri- 
anth-segments winged on back, 6-10 mm. long, subcuneate at 
base; achenes ovate-elliptic, 2-2.5 mm. long, black-brown, 
lustrous, acutely trigonous.—July-Oct. Sunny places in 
hills and high mountains; Hokkaido, Honshu, Shikoku, Kyu- 
shu; very common and variable——Korea, China, and For- 

mosa. 
Var. compactum (Hook. f.) Bailey. P. compactum Hook. 

f£.; P. sieboldii var. compactum (Hook. f.) Bailey ——Metce- 
tsu-so. A dwarf alpine phase often tinged with red. 

Var. terminale (Honda) Ohwi. Reynoutria japonica var. 
terminalis Honda; R. hachidyoensis var. terminalis Honda— 
Hacuryo-rraport. _—_ Leaves larger, lustrous ——Honshu (Izu 

Isls.) . 
50. Polygonum sachalinense F. Schmidt. Reynoutria 

sachalinensis (F. Schmidt) Nakai; R. sachalinensis var. brachy- 
phylla Honda; R. brachyphylla (Honda) Nakai——O-rraport. 
Resembles the preceding but stouter, glaucous, not papillose; 
stems 1-2 m. long; leaves 15-30 cm. long, 10-20 cm. wide, 

glaucous beneath, glabrous, cordate; inflorescence densely 
pubescent; fruit cuneate-obovate; achenes ovate, about 3 mm. 

long——Aug.-Sept. Along ravines and streams in moun- 
tains; Hokkaido, Honshu (Japan Sea side of centr. and n. 

distr.) ; rather common.— Sakhalin and s. Kuriles. 

Axaza Ka Fam. 79. CHENOPODIACEAE Goosefoot Family 

Herbs, rarely shrubs (sometimes fleshy); leaves alternate, occasionally opposite, simple, the stipules absent, rarely minute; in- 

florescence various, in axillary fascicles, or the fascicles arranged on panicle branches; flowers small, bracteate or bractless, bi- 
sexual or unisexual (plants sometimes polygamous), greenish, actinomorphic; perianth-segments 2-5, free or connate at base, 
sometimes absent; stamens 2-5, opposite the segments; ovary usually superior, free from the perianth, 1-locular; ovules solitary, 
amphitropous; styles 1-3; fruit a nutlet enclosed by an utricle, the embryo annular or spirally coiled——About 100 genera, with 

about 1,500 species, cosmopolitan, especially abundant in drier regions. 

1A. Leaves flat; embryo annular, usually with copious endosperm in the center. 
2A. Flowers bisexual, in fascicles or in panicles; sepals distinct, persistent; testa crustaceous. 

Sj Acme Sepalsnwthoutawings wen carat ctersicitateler al clavate n)aleseieiaie: «ini cieielaietel tin’ sl wiePa ai etele lovers! elelein of=(ppata(ers/arz]sisVele's¥ale]n/elele 1. Chenopodium 

3B e Sepals withra horizontalwinp omiDackes (6 <2(s1q oje/0ls's a\nlvin’s o's e'alaly 4 oieicie aia/slain\nleo)v/s.slei=i=\«ielvln\nl= eiajo eisinjwin'o)olelajeiai0=)al 2. Kochia 
2B. Flowers unisexual, the pistillate without a perianth, with 2 large bracts. .......-.-00 eee eeeee renee eneeeeeneeenees 3. Atriplex 

1B. Leaves linear, terete or scalelike; embryo spirally coiled; endosperm absent or scanty. 
4A. Stems jointed; leaves opposite, scalelike; embryo conduplicate. .......---.- cece cece eect eet tteteees 4. Salicornia 

4B. Stems not jointed; leaves alternate, linear to terete; embryo spiral. 
5A. Leaves not spine-pointed; sepals not winged on back. .......... 20 ce eee e cece cece eect e teen eee eeeeteeeereeee 5. Suaeda 

5B. Leaves spine-pointed; sepals transversally winged in fruit. ...... 0.00 eee e cece cece eterna eet eeteeee 6. Salsola 
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1. CHENOPODIUM L. 

CHENOPODIACEAE 

Axaza Zoku 

Pilose to puberulent annual or perennial herbs; leaves petiolate, flat, entire or pinnately lobed; flowers small, bisexual, sessile, 
ebracteate, in glomerules, these often arranged in spikes or panicles; perianth-segments 2 or 3, free or slightly connate, deciduous 
with the fruit; stamens 1-5; styles 2-3; fruit indehiscent, an achene or utricle, the seed solitary, horizontal or vertical, the 
endosperm mealy, embryo annular. About 80 species, cosmopolitan, especially abundant in temperate regions. 

1A. Branchlets of inflorescence short-spinose; flowers cymose; leaves entire, not mealy. ............-+00seeeeeeeeeeees 1. C. aristatum 
1B. Branchlets of inflorescence not short-spinose; flowers fasciculate, spicate or in panicles. 

2A. Plants not glandular-pilose; embryo in a perfect ring. 
3A. Stems decumbent or ascending; sepals 2—5; seeds oriented horizontally and vertically. ....................-+ 5. C. glaucum 
3B. Stems erect; sepals 5; seeds oriented horizontally. 

4A. Leaves entire, sometimes with dilated lower margin. 
5A. Leaves narrowly lanceolate to ovate-oblong, sometimes ovate-orbicular, rather thick; inflorescence-axis rather stout, densely 

flowered, rather densely reddish farinaceous while young. ..........--.ceee cece e eee e ces eeeneeeees 4. C. virgatum 

5B. Leaves deltoid or rhombic-ovate, sometimes ovate, thin; inflorescence-axis slender, rather loosely flowered, often whitish 
mealy while young. 

6A. Sepals broadly obovate to elliptic; nutlets smooth, the seeds keeled on margin, slightly depressed on the faces. 

6B. Sepals oblong to narrowly obovate; nutlets slightly granular, the seeds lenticular, not keeled on margin. 
4B. Leaves more or less toothed. 

2. C. bryoniaefolium 
.. 3. C. Roratense 

7A. Seeds about 1 mm. across; leaves white-mealy at least while young beneath, not elongate above. 
8A. Leaves rhombic, deltoid-ovate, or narrowly ovate, sometimes broadly lanceolate, irregularly toothed; seeds keeled on 

margin; flowering and fruiting in September and October. ..........--. 2-0 eee eee eee eee este ee eee eee 6. C. album 

8B. Leaves oblong-ovate to lanceolate, deeply undulate-toothed, with lowest pair of teeth lobelike, ascending; seeds not 
keeled; flowering and fruiting in July and August in our area. .........-.---- 0-0 - eee eee eee eres 7. C. fictfolium 

7B. Seeds about 2 mm. across; leaves green, relatively large, elongate above. ...........-.---2-----eeeeeees 8. C. hybridum 
2B. Plants glandular-pilose especially on leaves beneath; embryo imperfectly ringed. ......................-08- 9. C. ambrosioides 

1. Chenopodium aristatum L. Teloxys aristata (L.) 
Mog.—Harrsemson.  Glabrous, smooth or loosely papil- 
lose annual with erect branched stems 10—40 cm. long; leaves 
broadly linear to linear-lanceolate, 1.5-3 cm. long, 2-4 mm. 
wide, obtuse or subacute, rather thick, gradually decurrent 
toward the sessile or short-petioled base; inflorescence rather 
large, densely flowered while young, more expanded and 
rather loose in fruit, pale green, the branchlets 2-4 mm. long, 
short-spinose; sepals oblong, about 0.5 mm. long, obtuse, green 
on back, rather broadly white-membranous on margin; seeds 
horizontal, discoid, black, about 0.5 mm. across, the embryo 
imperfectly annular—July-Aug. Honshu (centr. distr.); 
rare.— Korea, s. China, and s. Siberia. 

2. Chenopodium bryoniaefolium Bunge. Muvort- 
AKAZA. Annual; stems erect, branched, 50-100 cm. long, the 

branches glabrous, elongate, ascending; leaves thin, hastate- 
ovate to deltoid or ovate, 3-5 cm. long, 2.5-4.5 cm. wide, ob- 

tuse or acute, with a large tooth on each side or 3-lobed, with 
spreading acute to obtuse lateral teeth, broadly cuneate to sub- 
truncate at base, slightly glaucous, mealy beneath while young, 
the petioles 1-4 cm. long; inflorescence loosely flowered; sepals 
5, elliptic or broadly obovate, obtuse, greenish on back, 1-1.3 
mm. long; utricles orbicular, flat, smooth, the seeds black, 
about 1.3 mm. across, discoid, lustrous, indistinctly striolate, 
keeled on margin——Aug. Mountains; Honshu (Kanto 
Distr.) ; rare—e. Siberia and Manchuria. 

8. Chenopodium koraiense Nakai. C. acuminatum var. 
ovatum sensu Nakai, non Fenzl TWA-AKAZA, YAMA-AKAZA, 
Glabrous slightly mealy annual with elongate ascending 
branches; leaves thinly membranous, deltoid-ovate, rhombic- 
ovate, or narrowly rhombic-ovate, 1-4 cm. long, 0.8-3 cm. 

wide, acute, broadly cuneate and often dilated toward the base, 

slightly glaucescent, the petioles 5-20 mm. long; inflorescence 
elongate, loosely flowered; sepals 5, 0.8-1 mm. long, oblong, 

obtuse, green on back; utricles horizontal, deep brown, slightly 
granular-tubercled, the seeds lenticular, flat, 1-1.2 mm. across, 

lustrous, black, rugulose, obtuse and not keeled on margin. 
—Aug-Oct. Honshu (Chugoku Distr.), Kyushu (n. 
distr.) ——Korea. 

4. Chenopodium virgatum Thunb. C. acuminatum 
var. japonicum Fr. & Say.; C. acuminatum var. virgatum sensu 
auct, Japon., non Mog.—Kawara-AKAZA, MARUBA-AKAZA. 

Annual herb, densely red-brown puberulent while young; stems 
erect, 30-60 cm. long, the branches ascending to suberect; 
leaves rather thick, white-mealy while young especially be- 
neath, narrowly lanceolate to ovate-orbicular, 1-4 cm. long, 

0.6-2 cm. wide, obtuse to acute, often short-awned at apex, 

cuneate to acute at base, the petioles 5-25 mm. long; inflores- 
cence a terminal densely flowered panicle; sepals obovate, about 
1 mm. long, with a broad green band on back and faint trans- 
verse ridges near the middle; utricles smooth, the seeds black, 
about 1 mm. across, horizontal, planoconvex, with an obtuse 
margin.——June-Oct. Waste ground along rivers and sea- 
shores; Honshu, Shikoku, Kyushu; common.—Ryukyus and 
Formosa. 

5. Chenopodium glaucum L. Urajiro-axaza.  Gla- 
brous annual; stems decumbent to ascending, rather fleshy, 

much-branched, 15-30 cm. long; leaves oblong-ovate, some- 
times broadly lanceolate, 2-4 cm. long, 5-15 mm. wide, obtuse, 
acuminate at base, slightly fleshy, deep green above, whitish 
mealy beneath, with few deeply undulate teeth, the petioles 
5-20 mm. long; inflorescence spicate, axillary and terminal, 
short, rather densely flowered; sepals 2-3 or 5, about 0.5 mm. 
long, membranous, obtuse, with a slender green rib on back; 

utricles horizontal and vertical, the seeds smooth, dark brown, 

shining, flat, about 0.8 mm. across, obtuse on margin. June- 

Sept. Chiefly in waste ground along seashores; Hokkaido, 
Honshu, Shikoku. Eurasia. 

6. Chenopodium album L. Surro-sKaza, Surroza. 
Glabrous annual, white-mealy on young parts and underside of 
leaves; stems much branched, striate, 60-150 cm. long; leaves 

deltoid-ovate to rhombic-ovate, narrowly ovate in the upper 
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ones, 3-6 cm. long, 1.5-3.5 cm. wide, obtuse to subacute, with 

small deeply undulate teeth, the petioles 1-4 cm. long; flowers 
in fascicles or glomerules, these arranged in panicles; sepals ob- 
ovate, about 1 mm. long, obtuse, with a broad green band, low- 
keeled in the middle; seeds flat, black, 1-1.3 mm. across, shin- 

ing—Waste ground and cultivated fields in lowlands and 
hills; very common.——Temperate regions of Eurasia. 

Var. centrorubrum Makino. C. centrorubrum (Makino) 
Nakai——Akaza. Leaves often deltoid-ovate, reddish mealy 
while young, the panicles somewhat looser——Rarely culti- 
vated, frequently naturalized in our area——lIndia (?) or 
China (?). 
Chenopodium purpurascens Jacq. C. album var. pur- 

purascens Makino; C. elegantissimum Koidz—Mounrasak1- 
AKazA. Tall purplish stout plant with leaves sometimes 
more than 10 cm. long; fascicles of flowers dispersed on the 
much-branched pendulous panicle; seeds usually pale brown- 
ish. Sometimes cultivated in the warmer parts of our area. 

7. Chenopodium ficifolium Smith. Ko-axaza.  An- 
nual, slightly white-mealy on young parts and underside of 
leaves; stems 30-60 cm. long; leaves green, deltoid-oblong or 
narrowly deltoid-ovate, 2-5 cm. long, 1-3 cm. wide, obtuse, 
cuneate at base, deeply undulate-toothed, the lowest pair of 
teeth lobelike, the petioles slender; fascicles of flowers sub- 
interrupted, forming a dense panicle; sepals obovate, about 
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1 mm. long, obtuse, green on back, the midrib raised; seeds 
black, about 1 mm, across, discoid, with obtuse margin.— 

June-Aug. Hokkaido, Honshu, Kyushu; rather common in 
waste ground and along roadsides in lowlands. Europe to 

w. Siberia. 
8. Chenopodium hybridum L. C. bonus-henricus sensu 

Makino & Nemoto, non L—Usupa-aKaza. Glabrous green 
rather tall annual with angled stems; leaves broadly ovate, 6- 

13 cm. long, 3-7 cm. wide, much elongate above, acuminate, 
the few large lobes deltoid; spikes rather loosely flowered; 
flowers rather large; sepals ovate, obtuse, about 2 mm. long, 

green, ribbed on the back; seeds discoid, flat, about 2 mm. 
across, minutely pitted———Sept. Hokkaido. Europe. 

9. Chenopodium ambrosioides L. C. ambrosioides var. 
pubescens Makino—KE-ariTA-s0, Green or yellow-green 
annual with pale white glandular-hairs, not farinose; stems 
much-branched, ascending, 60-80 cm. long; leaves narrowly 
ovate to lanceolate, 2-5 cm. long, 5-15 mm. wide, acute to 
obtuse, undulate to sinuate, short-petioled; spikes leafy, short 
or elongate; flowers small; sepals usually 3, about 0.8 mm. long, 
green; seeds horizontal or vertical, shining, thick-lenticular, 
about 0.6 mm. across———July—-Noy. Naturalized in Honshu, 
Shikoku, Kyushu; common in waste ground and along road- 
sides——Tropical America. 

2. KOCHIA Roth Hoxic1 Zoxu 

Usually silky-pilose herbs often woody at base; leaves alternate, sessile, narrow, entire; flowers small, sessile, solitary or in 

axillary fascicles, bisexual and pistillate, the bracts and bracteoles absent; perianth subglobose, urceolate, or depressed-urceolate, 5- 
parted, the segments incurved, with a horizontal wing on back; stamens 5; ovary broadly ovoid; styles slender; stigmas 2 or 3, 

capillary, tubercled; fruit utriculate, enclosed in the perianth, depressed-globose, the pericarp membranous, persistent, loosely 

enclosing the seed; seeds horizontal, orbicular, flattened, the testa membranous, the embryo nearly annular—A bout 80 

species, Europe, Asia, Australia, and Africa. 

1. Kochia scoparia (L.) Schrad. Chenopodium scoparia 
L.— Hoxict. Much-branched annual; stems erect, 50-100 
cm. long, soft-pubescent above; leaves narrowly oblanceolate, 
lanceolate, or narrowly so, 2-5 cm. long, 2-8 mm. wide, sub- 
acuminate to acute, gradually narrowed below and petioled in 

the lower ones, subtrinerved, more or less long-pilose; flowers 
few, in axillary fascicles, sessile, pale green, often forming a 
terminal spike by the reduction of the upper leaves; perianth 
urceolate-globose, depressed, 5-merous, the segments subdel- 
toid, the wing on back horizontal, spreading, subchartaceous; 

3. ATRIPLEX L. 

styles very short, the stigmas 2, slender; seeds about 1.5 mm. 
across, broadly obovate, enclosed in the slightly accrescent 
perianth—Aug.—Oct. Cultivated for making brooms-—— 
Europe to s. Asia and China. 

Var. littorea Makino. Kochia littorea (Makino) Makino 
—Tso-HOxicI. Stems rather strongly flexuous, with as- 
cending to nearly spreading branches. Sept-Oct. Near 
seashores; Honshu (Tédkaidd Distr. and westw.), Shikoku, 
Kyushu.—Korea. 

Hama-AKazA ZoKU 

Monoecious or dioecious herbs or shrubs often with scurfy indument; stems leafy; leaves alternate, rarely opposite, petioled 
or sessile; fascicles of flowers unbranched or paniculate; staminate flowers ebracteate, the sepals 3-5, the stamens of the same 
number; pistillate flowers surrounded by 2 accrescent bracts, the perianth absent, the ovary globose, the stigmas 2; utricles en- 
veloped by 2 bracts, the pericarp often membranous, the seeds erect or horizontal, the embryo annular—NMore than 100 species, 

cosmopolitan. 

1A. Leaves ovate-deltoid to lanceolate, 2-4 cm. wide; pistillate bracts 6-10 cm. long and wide; seeds dark brown, 3-4 mm. across, 
sliphtlyglustrous; stems watt aSCenOMen DLALICUCS) iererals lel s)eisieie/s)«jaisjofui<.e\eleie/ete_tiwiaipteisisietsiareo)<ia\elelain saree a/e/sfe/siai0) 1. A. subcordata 

1B. Leaves lanceolate to linear, 3-15 mm. wide; pistillate bracts 3-4 mm. long and as wide in fruit; seeds black, about 1.5 mm. across, 

Ilestrojissysterse with su berecoDraiChiesta care ca ccs case cc atce candace mauene Tis cen be cielo ta cd cee leis sven Deter RTAEINE 

1. Atriplex subcordata Kitag. A. tatarica sensu auct. lanceolate, 3-8 cm. long, 24 cm. wide, acute to subobtuse, 
Japon., non L.; A. patulus sensu auct. Japon., non L.; A. it- 

toralis var. dilatata Fr. & Say—Hama-akaza, Ko-HaMa- 
AKAZA. Scurfy annual; stems erect, 40-60 cm. long, with 

ascending branches; leaves ovate-deltoid, narrowly ovate to 

slightly glaucescent, broadly cuneate to gradually narrowed 
at base, often with few teeth; fascicles of flowers axillary, form- 
ing a terminal spike; pistillate bracts subsessile in fruit, sub- 
deltoid, truncate to shallowly cordate at base, subentire, acute 
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to subacuminate, nearly smooth, 6-10 mm. long, 5-9 mm. 
wide, with shallow grooves at base; seeds dark brown, sub- 

orbicular, flat, 3-4 mm. across——Aug—Oct. Sandy sea- 
shores; Hokkaido, Honshu. Kuriles and Sakhalin. 

Atriplex hastata L. of Europe with opposite lower leaves 
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glabrous, 30-50 cm. long, with suberect branches; leaves alter- 
nate, lanceolate to narrowly so, sometimes linear, 5-10 cm. 

long, 3-15 mm. wide, acute to subacute, narrowed at base, 
entire or few-toothed, glabrous, white-scurfy while young, the 
petioles 5-15 mm. long; flowers fasciculate in upper axils, 

is sometimes naturalized in our area. 
2. Atriplex gmelinii C. A. Mey. A. littoralis var. ja- 

ponica Koidz.; A. subcordata var. japonica (Koidz.) Honda; 
A, littoralis var. angustissima sensu auct. Japon., non Mog.— 
HosoBa-NO-HAMA-AKAZA. Annual; stems erect, branched, 

forming a terminal spike; pistillate bracts sessile in fruit, 
broadly ovate-deltoid, acute, 3-nerved, not tubercled, entire or 

subentire, 3-4 mm. long and as wide; seeds black, orbicular, 
flat, lustrous, about 1.5 mm. across——Sandy seashores; Hok- 
kaido, Honshu.—Kuriles, Kamchatka, Sakhalin, and Korea. 

4. SALICORNIA L.  Axxesui-s6 Zoxu 

Fleshy glabrous herbs or small shrubs with opposite, terete, jointed branches; leaves opposite, scalelike, usually connate at 
base; inflorescence spicate, the flowers 3-7, fascicled and impressed in upper leaf-axils, bisexual or staminate in the lateral ones, 
sessile, the perianth obconical or rhomboidal, fleshy, shallowly 3- to 4-toothed or truncate on margin, spongy in fruit; stamens 

2 or 1; ovary ovoid; styles or stigmas 2; utricles enclosed in the perianth; seeds erect, flat, the embryo conduplicate——About 30 

species, cosmopolitan in saline soil. 

J. Salicornia europaea L. S. europaea var. herbacea L.; 
S. herbacea L—AxxesHt-so.  Fleshy, usually reddish an- 
nual, 10-30 cm. high, the branches opposite, erect; leaves scale- 
like, small, connate at the base in a short tube; spikes 1-5 cm. 
long, 3-4 mm. across, terete, joints about 3 mm. long, the peri- 

anth rhomboid-ovoid, small——Aug—Oct. Saline marshes; 

Hokkaido, Honshu (an. distr.), Shikoku; rare southward. 
Wet saline places especially along seashores in the temperate 
regions of the N. Hemisphere. 

5. SUAEDA Forsk. Marsu-na Zoxu 

Usually glabrous herbs or shrubs; leaves alternate, fleshy, narrow or flat, entire; flowers small, axillary, sessile or nearly so, 
solitary or fascicled, bisexual or unisexual, with 1 bract and 2 bracteoles; perianth 5-fid to -divided, the segments rather fleshy, 

rarely appendaged on back; stamens 5; ovary sessile; stigmas 2-5, short; utricles globose, ovate or flat, enveloped by and some- 
times adnate below to the perianth; seeds horizontal, oblique or vertical, globose, often flat, the embryo spiral——About 100 
species, in saline soils along seashores, cosmopolitan. 

1A. Leaves linear to linear-oblong or oblanceolate, slightly flattened, very obtuse to subacute; perianth 2-4 mm. across in fruit; testa pale, 

membranous. 
2A. Plant and flowers purplish in fruit; leaves rounded to very obtuse; utricles 2.5—4 mm. across. ...................- 1. S. japonica 
2B. Plant green, the fowers changing to red in fruit; leaves acute to subobtuse; utricles 2—2.5 mm. across. ........ 2. S. malacosperma 

1B. Leaves narrowly linear, obtuse to subacute. 
3A. Utricles 2.5—3 mm. across; flowers 1 or 2, axillary, the upper ones short-pedicelled. ........................ 3. S. asparagoides 

3Be) Utricles -2—1.5) mm» across; flowers 5— 5s axillary, sessilesi =) stm citetcteleioel helt letcieieieteieleoieteleteleisictelsieieieieyaieiersl= 4. S. maritima 

J. Suaeda japonica Makino. Sxicuimen-so. Glabrous 
annual; stems erect, much branched, later becoming slightly 
woody, 20-40 cm. long; leaves many, fleshy, sessile, terete, 
linear to oblanceolate, very obtuse, 5-35 mm. long, 2-4 mm. 
wide; flowers few in leaf-axils, sessile, the perianth rather 
fleshy, to 4 mm. across in fruit, the segments ovate-orbicular, 

subobtuse; utricles depressed-globose, the pericarp tightly ap- 
pressed around the seeds; stigmas 2; seeds lenticular, horizon- 
tal, 15-2 mm. across, the testa membranous.——Sept.—Oct. 
Seashores; Kyushu (n. distr.) ——Korea. 

2. Suaeda malacosperma Hara. H1ro-HA-MATSU-NA. 
Glabrous annual; stems 10-30 cm. long, usually branched; 
leaves broadly linear, to 35 mm. long, 4 mm. wide, fleshy, 
slightly flattened, acute to subobtuse and minutely cuspidate, 
sessile, bluish green; flowers 1—4, axillary, sessile, usually pistil- 
late, the bracteoles minute, hyaline, the perianth depressed- 

globose, the segments rather fleshy in fruit, thickened deltoid 
on the back; utricles depressed-globose; seeds white, the testa 

membranous. Oct-Nov. Seashores; Honshu (Bingo 

Prov.), Kyushu. 
8. Suaeda asparagoides (Miq.) Makino. Salsola (?) 

asparagoides Miq.; Schoeberia maritima var. asparagoides Fr. 

& Sav.; Suaeda glauca sensu auct. Japon., non Bunge—— 

Matsu-na. Glabrous annual; stems erect, 50-80 cm. long, 

much branched, later becoming woody, the branches ascend- 
ing; leaves green, narrowly linear, 1-3 cm. long, subobtuse to 
subacute; inflorescence loosely arranged on an elongated 
branching axis, aphyllous toward upper part; flowers small, 
green, in 1- to 2-flowered fascicles, very short pedicelled or 
sessile, the bracts and bracteoles deltoid, membranous, 0.5-0.8 
mm. long; perianth-segments 5, connate at base, narrowly 
ovate; utricles globose or slightly depressed, 2.5-3 mm. across. 

Aug—Sept. Seashores; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu. 

4, Suaeda maritima (L.) Dumort. Chenopodium mari- 
timum L. Hama-Matsu-na. Glabrous annual; stems much- 

branched, erect, 30-50 cm. long; leaves narrowly linear, acute 

or subacute, 1-3 cm. long; inflorescence in 3- to 5-flowered 

axillary fascicles, the flowers small, sessile; perianth-segments 
5, elliptic, not accrescent in fruit; utricles 1.2-1.5 mm. across, 

depressed-globose; seeds black, shining, discoid or lenticular, 

about 1 mm. across. Sept—Oct. Sandy seashores; Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu—Along sea- 
shores in the N. Hemisphere. 
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6. SALSOLA L. 

Herb or shrubs, glabrous or short-pilose; branches not jointed; leaves alternate, rarely opposite, narrow, sessile, sometimes 
scalelike, usually spine-pointed; flowers small, solitary or in fascicles in leaf-axils, often accrescent in fruit, bisexual, 2-bracteolate; 
perianth 4- to 5-merous, the segments oblong or lanceolate, concave, often incurved at apex, thickened and becoming horizon- 
tally winged on back; stamens 5 or fewer, staminodes absent; ovary globose; stigmas 2(-3), linear; utricles enclosed by the 
lower portion of perianth, broadly ovoid to globose, depressed at the apex or mucronate, the pericarp not adnate to the seed; 
seeds horizontal, the embryo spiral——About 100 species, mainly in saline soils and along seashores, especially abundant in 
the N. Hemisphere. 

1. Salsola komarovii Iljin. S. soda sensu auct. Japon., 
non L—Oka-HIJIKI. Glabrous annual; stems decumbent 

Oxa-nijiK1 Zoku 

transversely ridged on back, inflexed in upper portion; fruit 
depressed-obconical, about 2 mm. across; seeds as large as the 

or ascending, spreading, much branched, 10-30 cm. long; 
leaves alternate, green, fleshy, linear-terete, spine-pointed, 1-2.5 
cm. long; flowers solitary in axils, sessile, the bracteoles 2, nar- 
rowly ovate, 4-5 mm. long; tepals 5, cartilaginous in fruit, 

fruit, the testa white, membranous, easily separable—July- 
Oct. Sandy places along sea beaches; Hokkaido, Honshu, 
Shikoku, Kyushu——Korea, Manchuria, n. China, and e. Si- 

beria. 

Fam. 80. AMARANTHACEAE Hiyu Ka 

Herbs, sometimes shrubs; leaves opposite or alternate, simple, entire or with obsolete teeth, the stipules absent; flowers small, 
greenish, white, rose, or rarely yellow, bisexual, rarely unisexual, actinomorphic; inflorescence densely cymose, disposed in 
spikes or panicles; perianth-segments 4-5, free or connate at base, regular, scarious; stamens 1-5, opposite the perianth-segments, 
more or less connate at base, often with a membranous appendage between them; carpels 2-3, connate; ovary superior, 1-locular; 
ovules 1 to many, campylotropous, erect; fruit a circumscissile capsule, or frequently a utricle, rarely a drupe or berry; seeds 
lenticular, the testa shining; endosperm mealy, the embryo annular——About 64 genera, with about 800 species, especially 
abundant in the Tropics. 

Amaranth Family 

1A. Leaves alternate; anthers 2-locular. 
ZA.) lowers unisexual) or polyzamouss, ovules) SOltarye ciel \e\< stele ole sielelelela)-)e/«l<iaiclcle 21» «la'ciele!/elele sipln/ele «\eielela) sels vlel=\ele) « 1. Amaranthus 

ZBeeslowerssbisextal-sayiles: 2 toimaayayisjelterstatel= sists) ate o) stele! olol=/clotatstetstelels alal=1-)=)ol=lakelelotel«leletelejebetelo\e]-Tohelel=|=teletatala\atelave's}sia 2. Celosia 

1B. Leaves opposite. 
3A. Anthers 2-locular; flowers in elongate spikes, deflexed in fruit. ......... 20 cece cece reece cece et ee ec ereeneeens 3. A. caudatus 

3B. Anthers 1-locular; flowers in heads, not deflexed in fruit. 
A pemesbiprdesessileniisiallyscapitellatessentire OL cally SOsmelelelalleteretel-folslsielalalclo islet elelel=ietevelersislelleletelalel=lels|elelel=lolols 4. Alternanthera 
AD emeSEP IAS Eos SI Dla ten OM ANVCLYASHOLE SCY Cometsietete rete vel ele vehetatet stele) state lte sterol stator ole) erarere relate) ayeraistorerayen=lalatate(<is(olerstelalerols 5. Philoxerus 

1, AMARANTHUS L. 

Erect or decumbent, often slightly pubescent, monoecious or polygamous annuals; leaves alternate, flat, petiolate, ovate, 
lanceolate or rhombic, uually entire; flowers small, in axillary glomerules, forming a terminal spike or panicle, green, some- 
times white or reddish, the bracts often spine-tipped, sometimes minute, the bracteoles 2; perianth-segments 5, sometimes 3, 
membranous, persistent; stamens 1-3 or -5, free; ovary ovoid; style very short, the stigmas 2-3; ovules solitary, erect; utricle 
indehiscent or circumscissile; seeds erect, orbicular, flat, shining, smooth, the embryo annular——About 50 species, cosmo- 

politan. 

Hiyu Zoxu 

1A. Utricles transversely or imperfectly dehiscent; bracts usually prominent. 
2A. Perianth-segments and stamens 5; spikes elongate; tall herbs with rather stout thickened stems. 

3A. Leaf-axils without spines; utricles transversely dehiscent. 
4A. Spikes erect or ascending, greenish; bracts with an acute green spine at apex; perianth-segments broadly spathulate; seeds 

black. 
5A. Bracts 4-6 mm. long inclusive of the longer spine; perianth 3 mm. long, about half as long as the bract; spikes thicker, 

pales rrcena eer Aohseate oS) sets cpa laia st Nave ete el sveievefore = (or siattoloy =) aeofeys torch te erentver Sted esdle systole, aieiats ofeteyatelerepelewis 1. A. retroflexus 
5B. Bracts 2-4 mm. long; perianth 1.5—2 mm. long, about % as long as the bract; spikes narrower, green. ...... 2. A. patulus 

4B. Spikes narrow, pendulous above, reddish or white; bracts with a slender pale rather short spine at apex; perianth-segments ob- 
ovate; seeds usually white, reddish tinged toward the margin. ......... eee cece cece cece eee eeeceeeees 3. A. caudatus 

SBp Leal-axils with spities; utricles smpertectly (Ae HisSCeNts) a\c/c/e.civieieicie vise efele ere) sieyele/e)eye witieiee 0) ei s/sisjele,e, eis/eropejersieie sine 4. A. spinosus 
2B. Perianth-segments 3; stamens 2-3; spikes usually not elongate. 

6A. Stems 80-150 cm. long, stout; leaves 5-20 cm. long. 

TAsnspikes notelongates leaves Linearito x HOMDIC-OVAates vi cta’= <.a.ntevoleleisiclerera ee elele clelelcvers(oielere:«iofelotciete een atersiaiwiciee ys 5. A. tricolor 
7B. Spikes elongate in the terminal ones; leaves broadly ovate-deltoid. ......... 2c cece e cece ce eee cece eeeees 6. A. mangostanus 

6B. Stems 10-60 cm. long, rather slender, much-branched; leaves 1-4 cm. long. 

8A. Stems and branches decumbent; bracts narrowly ovate, green; utricles smooth. .........-eeeeeeeeeeeeeees 7. A. graecizans 

8B. Stems and branches erect; bracts spine-tipped; utricles rugose. .....c00sceccenceneccenccccccscarcscccesseve 8. A. albus 
1B. Utricles indehiscent; bracts not prominent, shorter than the perianth. 

ONS Wael aya carat tanh 70q 1a ee RE GES Ob one SH OC E BOE U CUI CORE IEC cl ME ERIOCIOD SH Soe CBU Deon Cea 9. A. viridis 
9B. Utricles smooth. 

TOA. ‘Leaves'25—toms wides stems erect, witht) Ascending DASEs, « dvicls'clsisis'slsicic salve e's vinie «/e/eicistele's elcisie cleicieisiescleleieve 10. A. lividus 

I0B. Leaves 1—1.5(—2) cm. wide; stems ascending to decumbent. 0.0.60. .ccceccccvcssctnvcccerecccceterscsscs ll. A. deflexus 
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1. Amaranthus retroflexus L. Aoczito, Aosryv. 
Rather coarse annual; stems rather stout, green, soft-pubescent, 

1-2 m. long, branched; leaves rhombic-ovate, 5-10 cm. long, 
3-6 cm. wide, acute or subobtuse with a short mucro, cuneate 
at base, glabrous above, soft-pubescent on the nerves beneath, 

the petioles 3-8 cm. long; inflorescence paniculate, elongate, 
erect or ascending, often short-branched below, the axis densely 
soft-pubescent; flowers pale green (plants polygamous), 
densely disposed, the bracts subulate, 4-6 mm. long, spine- 
pointed, the lower margins membranous; perianth-segments 
about 3 mm. long, oblanceolate, obtuse to rounded, short- 
awned, white-membranous on margin, slightly longer than the 
utricle——Aug.—Oct. A weed in lowlands; Hokkaido, Hon- 
shu, Kyushu; very common.—A pantropic weed. 

2. Amaranthus patulus Bertol. 4. hybridus subsp. 
cruentus var. patulus (Bertol.) Thell——Hoso-aocetro. Re- 
sembles the preceding; spikes green, the bracts 2-4 mm. long; 
perianth 1.5-2 mm. long, the segments obtuse with a minute 
point, slightly shorter than the utricle; stigma very short 
Aug.—Oct. A weed in lowlands; Honshu, Shikoku, Kyushu. 
—Europe. 

Amaranthus paniculatus L. Sucimoriceiro. Annual 
with slender red to yellow spikes, the bracts with shorter 
spines.——Sometimes cultivated as an ornamental in our area. 

8. Amaranthus caudatus L. Sennin-Koxu, Himocetro. 
Erect, slightly pubescent annual to 1 m. high; leaves rhombic- 
ovate, 5-10 cm. long, 3-6 cm. wide, acute, mucronulate, nearly 
glabrous above, scattered soft-pubescent on the nerves beneath; 
inflorescence much elongate, branched below, pendulous or 
nodding, rose to white, the bracts 2-3 mm. long, membranous, 
rounded at apex, slightly toothed, slightly shorter to as long as 
the utricle——Commonly cultivated in our area as an orna- 
mental——Tropics. 

4, Amaranthus spinosus L. Harisryv. Scattered 
short-pubescent to nearly glabrous annual, 40-80 cm. high, 
with angled stems; leaves narrowly to sometimes broadly 
ovate, 3-8 cm. long, 1.5—4 cm. wide, obtuse with a small mucro 
at tip, cuneate at base, the petioles 1-8 cm. long, subtended by 
spreading spines about 1 cm. long; lower spikes axillary and 
globose, the upper elongate, the bracts narrowly lanceolate; 
perianth-segments 5, about 1.3 mm. long, nearly as long as the 
utricle, narrowly oblong, membranous, cuspidate; fruit imper- 
fectly circumscissile; stigma rather long, about 1 mm. long, 
filiform—Aug.-Oct. Honshu, Kyushu.—Tropical Amer- 
ica, now widely naturalized as a weed in the warmer regions 
of the world. 

5. Amaranthus tricolor L. A. melancholicus L.; A. 
gangeticus 1. Haceiro. Annual, often slightly soft- 
pubescent while young, later glabrescent; stems 80-150 cm. 
long, erect, coarse; leaves linear-lanceolate to rhombic-ovate, 

7-20 cm. long, 2-7 cm. wide, acute or subacute, short-mucro- 
nate, cuneate at base, often variously colored and blotched with 
red and yellow, the petioles 3-10 cm. long; spike axillary, glo- 
bose, densely flowered, pale green, the bracts narrowly ovate, 
membranous, awn-tipped, slightly shorter than the perianth; 
perianth-segments 3, broadly lanceolate, short-awned, about 3 
mim. long; fruit about 2/3 as long as the perianth——Aug— 
Oct. Widely cultivated in our gardens——Tropical Asia. 

6. Amaranthus mangostanus L. A. znamoenus Willd. 
—Hryru. Nearly glabrous annual; stems erect, 80-150 cm. 
long; leaves broadly rhombic-ovate, or broadly deltoid-ovate, 
5-12 cm. long, 2-7 cm. wide, obtuse, retuse at apex, broadly 

AMARANTHACEAE 

cuneate and decurrent on the petiole; petioles 3-10 cm. long; 
lower spikes globose, the upper ones elongate, interrupted, 
pale green, the bracts ovate, awn-pointed, shorter than the 
perianth, membranous; perianth-segments narrowly ovate, 
membranous, awn-tipped, about 3 mm. long; stamens 3; 
utricles shorter than the perianth—Aug—Oct. Cultivated 
as a vegetable-——India. 

7. Amaranthus graecizans L. A. blitoides S. Wats—— 
INU-HIME-sHIRoBIyU. Annual, glabrous or nearly so; stems 
branched, ascending to procumbent, 10-60 cm. long; leaves 
narrowly obovate, 8-25 mm. long, 2.5-15 mm. wide, obtuse, 
mucronate or subacute, acute at base, the petioles 5-15 mm. 
long; spikes small, axillary, subglobose, the bracts narrowly 
ovate or broadly lanceolate, green, short-awned at apex; peri- 
anth-segments shorter than the bracts, narrowly oblong, 
cuspidate, about 1 mm. long; utricles nearly smooth, slightly 
longer than the perianth——Sept—Oct. North American 
weed naturalized in Honshu. 

8. Amaranthus albus L. Hime-suirosiyuv. Resem- 
bles A. graecizans; leaves oblong or subspathulate, 8-13 mm. 
long, 2-7 mm. wide, obtuse with a short mucro at tip, decur- 

rent below on the petiole, 3-8 mm. long; spikes axillary, rather 
few-flowered, the bracts linear-subulate, recurved above, 2-3 
mm. long, the perianth-segments much shorter than the bracts, 
membranous, acute; utricles rugose, longer than the perianth. 
—Aug.-Sept. Naturalized in Honshu (Kinki Distr.) —— 
N. America. 

9. Amaranthus viridis L. Euxolus viridis (L.) Moq.; 
Chenopodium caudatum Jacq.; E. caudatus (Jacq.) Mogq.; A. 
gracilis Desf§—Aostyu, Honacs-InuBIYU. Nearly gla- 
brous annual; stems erect, sparsely branched, 50-80 cm. long; 
leaves broadly deltoid-ovate, 4-8 cm. long, 2.5-6 cm. wide, 
retuse, broadly cuneate to subtruncate at base; spikes on upper 
part of the stems, to 8 cm. long, the bracts membranous, nar- 

rowly ovate, minute, 0.8 mm. long, much shorter than the 

perianth, minutely awned at apex; perianth-segments 3, 
broadly oblanceolate, acute, with a green midrib, 1-1.2 mm. 
long; utricles globose, slightly longer than the perianth, promi- 
nently rugose, indehiscent——July—Oct. Honshu, Kyushu. 
—Tropical American weed widely naturalized in the 
warmer regions of the world. 

10. Amaranthus lividus L. A. blitum L., pro parte; A. 
ascendens sensu auct. Japon., non Loisel.; Euxolus ascendens 
(Loisel.) Hara; E. viridis var. ascendens (Loisel.) Mog— 
Inu-siyu. Resembles A. viridis; leaves deeply retuse, broadly 
cuneate at base; spikes rather stout, the lateral ones usually 
not elongate, the perianth-segments lanceolate; utricles nearly 
smooth—June-Oct. Hokkaido, Honshu, Kyushu-—— 
Cosmopolitan weed of European (?) origin. 

11. Amaranthus deflexus L. Euxolus deflexus (L.) 
Raf—Harsryu. _ Scattered short-pubescent; stems much 
branched, ascending or decumbent, 10-30 cm. long; leaves 
ovate or narrowly ovate-deltoid, 1-4 cm. long, 5-20 mm. wide, 

obtuse, retuse or subacute, cuneate at base, nearly glabrous, the 
petioles 1-3 cm. long; inflorescence terminal, subelongate, 2—4 
cm. long, sparsely branched below, the bracts narrowly ovate, 
short-awned at tip, about 1 mm. long; perianth-segments 2-3, 
oblong, acuminate, with a green midrib on back, about 2 mm. 
long; utricles about 1.5 times as long as the perianth, finely 
few-nerved——Aug.—Oct. Naturalized near Tokyo. Eu- 
rope, N. America, N. Africa, and S. America. 
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2. CELOSIA L. Kerro Zoxu 

Mostly annuals; leaves alternate, petiolate, linear to broadly ovate, entire; spikes axillary and terminal, densely many-flowered; 
flowers rather small, white or reddish, lustrous, bisexual, sessile, with a bract and 2 bracteoles at base, the perianth-segments 5, 

scarious, oblong to lanceolate, subobtuse, finely nerved, erect; stamens 5, connate below into a cup; ovary ovoid; style single, 

short to elongate, the stigmas 2-3; ovules 2-8; utricles globose or ovoid, circumscissile; seeds erect, lenticular, black, shining, 

smooth, the embryo annular——About 60 species, in the Tropics. 

1A. Sipkes long-peduncled, the flowers not fasciated; flowers 8-10 mm. long. ........-. sce cece cece sete eee eeeees 1. C. argentea 
1B. Spikes short-peduncled or sessile, often fasciated; flowers about 4 mm. long. ...........000cc cece cece entree ee eeeees 2. C. cristata 

1. Celosia argentea L. Noce1r6. Glabrous annual; anth; style about 3 mm. long, erect; seeds about 1.5 mm. 

stems erect, 40-80 cm. long; leaves lanceolate to narrowly 
ovate, 5-8 cm. long, 1-2.5 cm. wide, acute or gradually acumi- 
nate, decurrent on the petiole or sessile; spikes lanceolate or 
cylindric, 5-8 cm. long, 1-2.5 cm. wide, densely many-flowered, 
the bracts and bracteoles broadly lanceolate, about 4 mm. long, 
white, scarious, acuminate; perianth-segments lanceolate, 8-10 

mm. long, acuminate, white, l-nerved above, with few weak 

nerves below; utricles globose, about half as long as the peri- 

across——July-Nov. Honshu (w. distr.), Shikoku, Kyushu; 
naturalized——A pantropic weed. 

2. Celosia cristata L. Kerrd. Coarse annual, the 

stems and leaves reddish; leaves rather large, ovate, ovate- 

deltoid or lanceolate; spikes often fasciated, sessile or short- 
peduncled, red, yellow, or white, the perianth-segments about 
4 mm. long——Aug.—Oct. Widely cultivated in gardens in 
our area—Pantropic. 

3. ACHYRANTHES L. Inokozucui Zoku 

Herbs, rarely woody at base; stems branched, thickened on nodes; leaves opposite, petiolate, ovate to lanceolate, entire; in- 
florescence an elongate terminal spike, greenish or white, the bracts persistent, membranous, reflexed in fruit, the bracteoles 2, 

erect, subulate, deciduous with the fruit; flowers bisexual, sessile, deflexed in fruit, the perianth-segments 4-5, subcoriaceous, 
nearly equal, lanceolate, connivent; stamens 5, rarely 4, connate at base, the staminodes entire or fimbriate; ovary oblong; style 
single, the stigma capitellate; ovules solitary; utricles membranous, enclosed in the persistent perianth, indehiscent; seeds 

solitary, oblong——About 20 species, mainly tropical. 

1A. Appendage of bracteoles nearly orbicular, about 0.7 mm. long; staminodes slightly toothed or shallowly bifid; roots scarcely thickened; 
plantinearlypolabroustorielabrescentsm iota iielors iokeleiei- alekeleleieich teleistoinie oie aierete ie taiai- lai sietel es ietie nlalelebiete fenatey lela 1. A. japonica 

1B. Appendage of bracteoles obtusely deltoid to suborbicular, 0.3-0.5 mm. long; staminodes subrounded or nearly quadrangular, slightly 
toothed or subentire; roots thickened. 

2A. Leaves glabrescent, thinly membranous, lanceolate to broadly so. ........ 2.2 eee eee eee eens 2. A. longifolia 
2B. Leaves usually prominently pubescent, thickly membranous, elliptic to ovate. ........-2 2c eee cece cece ee eeeeeees 3. A. faurici 

1. Achyranthes japonica (Miq.) Nakai. 4. bidentula 
var. japonica Miq.mHr1KacE-INoKozucul. Nearly gla- 
brous to slightly pubescent perennials with scarcely thickened 
roots; stems 50-100 cm. long, obtusely quadrangular, branched, 
the nodes thickened; leaves oblong, elliptic or obovate, 10-20 
cm. long, 4-10 cm. wide, acuminate; inflorescence elongate, 
usually loosely flowered in fruit, the bracts membranous, ovate- 
deltoid, with a green long-protruded midrib, to % as long as 
the perianth; flowers horizontal in anthesis, deflexed in fruit, 

the bracteoles subulate, shorter than the perianth, the basal 
auricles membranous, whitish, about 0.8 mm. long, nerveless, 
orbicular, the perianth 4-5 mm. long, the segments linear- 
lanceolate, acuminate, the inner ones slightly shorter, the 

staminodes sessile, denticulate or obsoletely 2-lobulate; utricles 
oblong, about 2.5 mm. long, about 1 mm. across, thinly mem- 
branous, l-seeded, the style slender, erect, about 1 mm. long. 
—Aug.—Sept. Woods in lowlands and hills; Honshu, Shi- 
koku, Kyushu; common. 

Var. hachijoensis Honda. Hacutjo-1noKozucut. A 
maritime phase with thicker glabrescent lustrous leaves-—— 
Honshu (Hachijo Isl. and westw.), Shikoku, Kyushu— 
Ryukyus. 

4, ALTERNANTHERA Forsk. 

2. Achyranthes longifolia (Makino) Makino. 4A. biden- 
tula var. longifolia Makino——Yanact-tnokozucul. Re- 
sembles the preceding, the roots thickened; leaves lanceolate to 

broadly so, 10-20 cm. long, 2-5 cm. wide, gradually acumi- 
nate at both ends, nearly glabrous; bracts often with shallow 
teeth; style about 1.5 mm. long——Aug —Sept. Honshu 
(centr. distr. and westw.), Shikoku, Kyushu-———China and 
Formosa. 

8. Achyranthes fauriei Lévy. & Van’t. Hunata-tno- 
KOZUCHI. Resembles the preceding two species but rather 
prominently pubescent; leaves elliptic, broadly ovate or oblong, 
10-15 cm. long, 4-10 cm. wide, short-acuminate, usually 
prominently pubescent; bracts ovate, with a protruding mid- 
rib, the auricles of the bracteoles thinly membranous, about 

0.5 mm. long, orbicular; perianth 5-5.5 mm. long; staminodes 

quadrangular, with obsolete teeth on upper margin or entire; 
style about 1 mm. long——Aug.—Sept. Thickets and road- 
sides in lowlands to hills; Hokkaido (?), Honshu, Shikoku, 
Kyushu; common.——China. 

Tsuru-NocEITO ZoKU 

Prostrate or decumbent, rarely erect, branched, glabrous to tomentose herbs; leaves opposite, sessile or short-petiolate, obovate 

to linear, entire or obsoletely toothed; glomerules small, sometimes congested, the flowers small, usually white, the bracts, 

bracteoles, and perianth-segments obtuse to long-acuminate, the perianth-segments 5, sessile, dorsally compressed, unequal; 
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stamens 2-5, connate below, the filaments interposed between the staminodes or the staminodes absent, the anthers 1-locular; 
ovary orbicular; style short or absent, the stigma usually capitellate; ovules solitary, pendulous on an elongate filiform funicle; 
utricles compressed, ovoid to orbicular-obcordate; seeds lenticular, with a smooth, coriaceous testa, the embryo annular.—— 
About 170 species, mostly in the New World Tropics, several widely dispersed as pantropical weeds. 

1A. Leaves 5-15 mm. wide; perianth-segments narrowly ovate, glabrous, acute, with a prominent rather stout midrib on back. 
1. A. sessilis 

1B. Leaves 3-6 mm. wide; perianth-segments lanceolate, acuminate, with a weaker midrib on back, usually with few long soft dorsal hairs. 

J. Alternanthera sessilis (L.) R. Br. Gomphrena ses- 
silis L.; Ilecebrum sessile (L.) L.—Tsuru-noceito. Pros- 
trate or decumbent somewhat fleshy densely branched annual; 
stems and branches terete, the nodes with long white curved 
hairs, the internodes with two longitudinal rows of hairs while 
young; leaves spreading, glabrous, lanceolate to oblanceolate, 
3-7 cm. long, 5-15 mm. wide, obtuse, sparsely crenate-toothed 
or subentire, gradually narrowed to a short-petioled or sub- 
sessile base, the midrib rather prominent; glomerules solitary 
or few, many-flowered, axillary, sessile, globose, the bracts and 
bracteoles minute; perianth-segments 5, white-scarious, more 
or less lustrous, smooth, glabrous, 2-2.5 mm. long, narrowly 
ovate, acute, with a prominent midrib especially toward the 
top; stamens 2-3, less than half as long as the perianth, the 
anthers minute, yellow; utricles obtusely margined, slightly 
shorter than the perianth, obcordate; seeds reddish brown, 
about 1 mm. across, shining——July-Sept. Naturalized in 
the warmer parts of our area. A pantropic weed. 

2. A. nodiflora 

2. Alternanthera nodiflora R. Br. A. denticulata R. Br. 
—HosoBA-TsuRU-NOGEITO. Much-branched prostrate an- 
nual with long soft slender white hairs on nodes while young; 
branches terete, often rooting at the nodes, with two longi- 
tudinal lines of short white crisped hairs on the internodes 
while very young; leaves broadly linear to linear-lanceolate, 
soft, 2.5-6 cm. long, 3-6 mm. wide, subobtuse, obsoletely 
mucronate-toothed or subentire, sessile or short-petioled; 

glomerules one to few, axillary, densely many-flowered, sessile, 
about 4 mm. across, the bracts and bracteoles less than half as 
long as the perianth, white-scarious; perianth 2-2.5 mm. long, 
the segments lanceolate to broadly so, long-acuminate, sparsely 
soft white-hairy, the midrib faint on back; utricles gray-brown, 
obcordate-reniform, retuse; seeds brownish yellow, shining, 
about 0.7 mm. across——June—Nov. Naturalized in lowlands 

in the warmer parts———Tropical Asia to Australia and Africa. 

5. PHILOXERUS R. Br. Iso-Fusaci ZoKU 

Decumbent to erect, glabrous or densely hairy mostly fleshy herbs; leaves opposite, obovate-spathulate, narrowly oblong or 
linear, entire; inflorescence globose to cylindric, axillary and terminal, white or reddish, sessile or short-peduncled, the bract 
solitary, papyraceous, the bracteoles 2, keeled; flowers bisexual, short-pedicelled, the perianth dorsally flattened, the segments 5), 

oblong, obtuse, nerved, chartaceous; stamens 5, the filaments slightly connate at base, the anthers I-locular; ovary flattened; 
style very short, the stigmas 2; ovules solitary, pendulous; utricles indehiscent, the seeds lenticular, smooth, the embryo an- 

nular— About 15 species, along seashores, e. N. America, w. Africa, Australia, and s. Japan. 

1. Philoxerus wrightii Hook. f. Iso-Frusact. Rather flowered head; flowers rose-colored, the bracts and bracteoles 

fleshy tufted perennial herb forming dense mats on seashores; 
stems glabrous, decumbent to ascending, branched below, 2-5 
cm. long; leaves glabrous, narrowly spathulate-obovate, 4-8 
mm. long, 2-3 mm. wide, very obtuse, gradually narrowed to 
the base; inflorescence a terminal very short-peduncled few- 

small, membranous, ovate, about half as long as the perianth; 

perianth-segments elliptic, 3-3.5 mm. long, obtuse, scarious; 
seeds dull brown—July-Oct. Rocks along seashores usu- 
ally where washed by waves; Kyushu (Yakushima); rather 
rare. 

Fam. 81. PHYTOLACCACEAE 

Herbs, rarely shrubs or trees; leaves alternate, entire, usually without stipules; inflorescence usually racemose; flowers bi- 
sexual or polygamous, sometimes unisexual, the sepals 4-5, free or connate below, imbricate in bud, the petals absent; stamens 
as many as or more than and alternate with the sepals; ovary superior, several locular, or composed of several free carpels; 
styles short or absent, the stigmas linear, filiform or subulate, usually papillose inside; ovules solitary in each carpel, amphitro- 
pous or campylotropous; fruit usually a berry, capsule or samaralike——About 22 genera, with about 120 species, mostly 

pantropic. 

Yama-coso Ka _Pokeweed Family 

1. PHYTOLACCA L. Yama-coso Zoku 

Tall herbs, shrubs, or trees with erect or scandent glabrous or pulverulent branches; leaves alternate, sessile or petiolate, large, 
entire, exstipulate; racemes terminal, the pedicels bracteate and with 1-3 bracteoles at the base; sepals (4-)5, persistent; stamens 
5-30, inserted at the base of the sepals; ovary subglobose; carpels 5-15, free or connate; fruit a globose berry; seeds flattened, 
the embryo annular, the endosperm mealy.——About 35 species, in the Tropics and subtropics, especially abundant in America. 

1A. Inflorescence erect in fruit, the peduncles 1-3 cm. long. 
2A. CGarpels free, 8; seeds smooth. 2.2.2.2. 202 e ee eee eee creer tee teers ete eens 1. P. esculenta 
2B. Carpels connate, 7-10; seeds with slender concentric striations. ....... 0... 0e eee ee eee ee eee eee 2. P. japonica 

1B. Inflorescence nodding in fruit, the peduncles 4-12 cm. long; carpels 10, connate; seeds smooth. ...............-.- 3. P. americana 
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1. Phytolacca esculenta Van Houtte. P. acinosa var. 
esculenta Maxim.; P. kaempferi A. Gray; P. acinosa var. 
kaempferi (A. Gray) Makino——Yama-cozs6,  Glabrous per- 
ennial; stems stout, to 1 m., long, branched, green; leaves sub- 
orbicular to ovate-elliptic, 10-15 cm. long, abruptly acuminate, 
acute at base, entire, the petioles 1.5-2.5 cm. long; racemes 
5-12 cm. long, rather densely flowered, short-peduncled, 
slightly scurfy, the pedicels 10-12 mm. long; flowers white, 
about 8 mm. across, the sepals elliptic; berry depressed-globose, 
purple-black; seeds reniform-orbicular, rather compressed, 
black, shining, smooth, about 3 mm. long—June-Sept. 
Rarely cultivated as a vegetable; sometimes naturalized —— 
China. 

MarUMLNO-YAMA- 
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long; racemes erect, distinctly scurfy; flowers pale rose-colored; 
berry globose; seeds reniform-orbicular, rather flattened, black, 

shining, about 3 mm. across, with fine concentric lines—— 

June-Sept. Honshu (Kanto Distr. and westw.), Shikoku, 

Kyushu. 
8. Phytolacca americana L. P. decandra L—Yosuvu- 

YAMA-GOBO. Resembles No. 1; stems 1-1.5 m. long, reddish 

purple, glabrous; leaves ovate-elliptic to oblong, 10-30 cm. 
long, 5-16 cm. wide, short-acuminate, abruptly acute at base, 
the petioles 1-4 cm. long; racemes nodding in fruit, rather 
densely many-flowered, 10-15 cm. long; flowers white with 
a rosy tinge, rather small; berry depressed-globose; seeds reni- 
form-orbicular, rather flat, about 3 mm. across, shining, black, 

2. Phytolacca japonica Makino. 
GOBO. 

smooth.—June-Noy. Naturalized in lowlands and hills; 

Resembles the preceding; leaves oblong to ovate-ob- common.——N. America. 

Fam. 82. AIZOACEAE 

Herbs, rarely shrubs; leaves opposite or verticillate, stipulate or exstipulate; flowers small, actinomorphic, bisexual, solitary 
or fasciculate, sometimes cymose, the sepals 4 or 5, free or connate below, the petals 4 or 5, small or absent, free or connate 
below; stamens 4 or 5 or fewer, rarely more; ovary superior or inferior, the carpels 3-5, sometimes connate, the ovules 1 to many; 
capsules loculicidal or circumscissile; seeds amphitropous, the embryo slender, curyed——About 100 genera, with more than 
600 species, mostly in the Tropics, especially abundant in Africa. 

Zaxuro-so Ka = Mesembryanthemum Family 

1A. Calyx-tube adnate to the ovary; fleshy plant with exstipulate alternate leaves. ..........-2 ee eee eee cence eee ennees 1. Tetragonia 
1B. Calyx-lobes free from the ovary; slender herbs with falsely verticillate leaves and small stipules. ............+..++.++-- 2. Mollugo 

1. TETRAGONIA L. = Tsuru-na Zoxu 

Herbs or subshrubs, glabrous, hairy or tubercled, rather fleshy; leaves alternate, flat, entire, exstipulate; flowers axillary, sessile 

or pedicelled, green or yellow-green; calyx 3- to 5-lobed, the tube adnate to the ovary, often angled; petals absent; stamens 1 to 
many, inserted on the calyx-tube; ovary inferior, 3- to 8- rarely 1- or 2-locular; styles as many as the locules of the ovary, the 
ovules solitary in each locule, pendulous; fruit nutlike, indehiscent, the seeds subreniform, the embryo curved, subcylindric—— 
About 100 species, mainly in the Tropics, especially in Africa. 

1. Tetragonia tetragonoides (Pall.) O. Kuntze. Des- rather stout, the calyx-tube 3-4 mm. long, accrescent and 
movia tetragonoides Pall.; T. expansa Murr.; T. japonica 
Thunb.—Tsuru-na. __ Fleshy, glabrous, mealy, perennial 
herb; stems branched, decumbent below, 40-60 cm. long; 

leaves thick, ovate-deltoid, 4-6 cm. long, 3-4.5 cm. wide, ob- 

tuse, broadly cuneate to subtruncate at base, the petiole about 
2 cm. long; flowers 1 or 2 in leaf-axils, the pedicels very short, 

becoming 6-7 mm. long in fruit, with 4 or 5 large spinelike 
tubercles on the shoulder, the calyx-teeth broadly ovate; petals 
absent; nut several-seeded, indehiscent——Apr.—Noy. Sandy 
seashores; Hokkaido (sw. distr.), Honshu, Shikoku; common; 
sometimes cultivated as a vegetable——China, s. Asia, S. 

America, and Australia. 

2. MOLLUGO L. ZAKURO-sO ZOKU 

Glabrous to pilose herbs; leaves alternate to falsely verticillate, flat, the stipules membranous; flowers green, in terminal, fascicu- 
late, axillary cymes; sepals 5, equal, membranous, persistent; petals absent; stamen 3-5, rarely many, usually alternate with 

the sepals; ovary ovoid, 3- to 5-locular; styles 3-5; ovules many, sometimes few in each locule; capsules membranous, loculicidally 
dehiscent——About 15 species, mostly in the Tropics. 

1A. Sepals obsoletely 1-nerved; capsules globose; seeds minutely warty; leaves in verticils of 3-5. .....--....++-----5- 1. M. pentaphylla 

1B. Sepals 3-nerved; capsules ovoid-ellipsoid; seeds with few raised lines; leaves in verticils of 4-7. ........---....+-+-- 2. M. verticillata 

1. Mollugo pentaphylla L. M. stricta L——Zaxuro-s6. 
Delicate glabrous annual; stems much-branched, 10-30 cm. 
long, ascending to diffuse, angled; leaves in verticils of 3-5, 
slightly lustrous above, lanceolate to oblanceolate, 1.5-3 cm. 
long, 3-7 mm. wide, obtuse to subacute, acute at base, entire, 
l-nerved; inflorescence loosely flowered, the bracts delicate, 
membranous, the pedicels 1-4 mm. long; sepals 5, elliptic, ob- 
tuse to rounded, obsoletely l-nerved, about 1.5 mm. long; 
capsules globose, about 2 mm. long; seeds rather numerous, 

dark brown, nearly lusterless, reniform-orbicular, flat, about 
0.5 mm. across, minutely warty. July-Oct. Waste ground 

and cultivated fields; Honshu, Shikoku, Kyushu; common in 
lowlands and hills——China, Malay Peninsula, and India. 

2. Mollugo verticillata L. Kurumasa-zakuro-s6. Slen- 
der glabrous diffuse annual; stems branched, 10-20 cm. long, 
nearly terete; leaves in verticils of 4-7, oblanceolate to broadly 
linear, 12-25 mm. long, 2-7 mm. wide, obtuse or subacute, 

I-nerved, gradually narrowed to a short petiole; flowers sev- 
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trous, reniform-orbicular, about 0.3 mm. across, with few 
raised concentric lines———July-Aug. Naturalized in our area. 

eral, in axillary fascicles, the pedicels 2-5 mm. long, the sepals 
oblong, obtuse or rounded, 1.5-2 mm. long, 3-nerved; capsules 
ovoid-ellipsoid, about 3 mm. long; seeds yellow-brown, lus- 

SuBer-Hivu Ka — Purselane Family Fam. 83. PORTULACACEAE 

Often fleshy herbs or small shrubs, glabrous to long-pubescent; leaves alternate or opposite, entire, the stipules scarious or 
sometimes changing to a tuft of hairs or absent; flowers solitary, racemose or paniculate, actinomorphic, bisexual; sepals usually 
2, rarely 5, free or adnate to the base of the ovary, imbricate in bud; petals 4-5, rarely many, inferior or perigynous, free or 
connate below, imbricate in bud; stamens as many as the petals, sometimes fewer or more; ovary I-locular; styles 2-8, connate 
below; ovules 2 to many, amphitropous, or basal on a free-central placenta; capsules membranous or crustaceous, with as many 
valves as the styles, circumscissile or rarely indehiscent; seeds many, small, rarely 1 or 2, sometimes strophiolate, the testa crusta- 
ceous, the embryo curved——About 16 genera with about 500 species, mainly in S. America, Australia, and S. Africa, a few in 

the N. Hemisphere. 

1A. Ovary partially united with the calyx; capsules circumscissile. ............00eeee cece ee eee eee ee ee eee eee teeta 1. Portulaca 

1B. Ovary free from the calyx; capsules longitudinally dehiscent. .......... 0.00 e cece eee eee ee eee tenet ene 2. Montia 

SuBER-HIyU Zoku 1. PORTULACA L. 

Diffuse to ascending, glabrous or rarely pilose herbs; leaves simple; flowers terminal, the sepals 2, connate below and adnate 
partially to the ovary, the petals 4 or 5, sometimes many; stamens 7—20, inserted on the sepals; ovary many-ovuled, partially united 
with the calyx; styles deeply 3- to 8-fid; capsules circumscissile, membranous.—About 20 species, mainly in America, a few in the 
Tropics. 

long; stamens 7-12; seeds obliquely globose, about 0.5 mm. 

across, black, sparsely tubercled toward margin——July-—Sept. 
Waste ground and cultivated fields in lowlands and foothills; 
Hokkaido, Honshu, Shikoku, Kyushu; common.—Cosmo- 
politan. 

1. Portulaca oleracea L. Suzerruiyu. Fleshy gla- 
brous annual; stems decumbent to ascending, much branched, 

terete, 10-30 cm. long, reddish brown; leaves alternate, fascicu- 
late, cuneate-obovate, 15-25 mm. long, 5-15 mm. wide, 

rounded at apex, short-petiolate, flat; flowers sessile, yellow; 
sepals 2, keeled on back; petals obovate, retuse, about 4 mm. 

Numa-HakosE ZOKU 2. MONTIA L. 

Delicate glabrous annual; leaves opposite, slightly fleshy; flowers very small, solitary or in few-flowered racemes; sepals 2, 
ovate-orbicular, herbaceous, persistent; petals 3-5, slightly connate below; stamens 3-5, inserted near base of the petals; ovary 
free, 3-ovuled; styles 3-fid; capsules globose, 3-valved, longitudinally dehiscent; seeds suborbicular, nearly fat——About 5 species, 
in the cold regions of both hemispheres. 

1. Montia lamprosperma Cham. M. fontana var. lam- long; petals 5, small, slightly unequal; capsules globose, 2- to 
prosperma (Cham.) Fenzl; M. fontana sensu auct. Japon., non 
L.; M. rivularis sensu auct. Japon., non Gmel—Numa-Ha- 
KOBE. Stems 3-8 cm. long, decumbent at base; leaves op- 
posite, spathulate-oblanceolate to narrowly obovate, 5-10 mm. 
long, 1.5—-4 mm. wide, obtuse, narrowed below and petiolelike; 

3-seeded; style very short; seeds obovate-orbicular, slightly 
flattened, black, slightly lustrous, about 1.2 mm. across, nearly 
smooth, superficial cells slightly impressed on margin-—— 
June-Aug. Wet places along rivulets in mountains; Hok- 
kaido, Honshu (Nikko) ——Europe, Asia, N. America, Africa, 

flowers 2 or 3, terminal, the pedicels 3-10 mm. long, the bracts and New Zealand. 

very small, membranous; sepals 2, orbicular, about 1 mm. 

Fam. 84. CARYOPHYLLACEAE Napssuixo Ka — Chickweed Family 

Herbs, rarely shrubby below, branches often thickened and jointed at the nodes; leaves opposite, gradually reduced to small 
bracts above, entire, nerveless or 1- to 3-nerved, usually shortly connate at the nodes, sometimes with scarious or bristly stipules; 

flowers bisexual, rarely unisexual, sometimes partially cleistogamous, solitary or cymose or in panicles, actinomorphic; sepals 
4-5 (-7), persistent, free or connate below into a tube, imbricate in bud; petals as many as the sepals or absent, entire or lobed; 

stamens 4-10, rarely fewer, receptacle (gynophore) sometimes prominent; ovary l-locular, rarely imperfectly 2- to 5-locular 
at the base, the ovules 2 to many, inserted at base or on the free-central placenta; styles 2-5; capsules dehiscing loculicidally and/ 
or septicidally with as many valves or twice the number of the styles, rarely indehiscent; seeds many, rarely 1; endosperm mealy. 
—About 80 genera, with about 2,000 species, cosmopolitan. 

1A. Sepals free. 
2A. Stipules present. 

GAY Styles connatelats bases: stipuleswor kews bristlessireyaraeielete cin iol falelelietettele ersicciecioreveieistoreteierereisinieiotetaiensrot re eiekeretere 1. Drymaria 
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3B. Styles free; stipules scarious. 
MACmES Eves anid: CarpelSoocriiyacrcielsreteterrierm stele ciety versie navers 
oh eotyles. and carpelsrssmyskren -kisetighte ceiccriee tis as: ae 

2B. Stipules absent. 

5A. Petals entire or absent. 
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BC O.CECIEO REO O aE CORO OICOCO TO CTOD arias 2. Spergula 
BEE SACI SRD PE ee CEMENT to DOO MCORP EAE C0 Or 3. Spergularia 

GA. ‘Styles as many as the sepals and alternate with them. .........0.cccceecccccscssceccssssccccercs Ano cio NCC 4. Sagina 
6B. Styles fewer than the sepals. 

7A. Valves of the capsule as many as the style, entire. 
8A. Rather fleshy seashore plants, with flat leaves; disc prominent, 8- to 10-lobed; fruit fleshy. .............. 5. Honkenya 
8B. Small tufted alpine plants, with subulate leaves; disc not prominent; fruit a dry capsule. ...............- 6. Minuartia 

7B. Valves of the capsule bifid. 
DAS (Seeds notustrophiolates te cise sraictsire mya ovea\g aie: + 5 Si cvehels: siayaie aleve) nia eye, s aia) aye he oa eustarp Sreveara/s chajavecs ct-cle ccevalem 7. Arenaria 
QBP™ Seedsestrophiolates sean. cower elders ponies Stee ete s 

5B. Petals retuse to 2-parted, rarely entire or absent. 
aca Ta Ma acts cette ee ence ais svatavetetine hayatgistas ote Wade cat attoine 8. Moehringia 

10A. Cleistogamic flowers present; roots at least some of them thickened. ............20e cee eeee eee ceeeees 9. Pseudostellaria 

10B. Cleistogamic flowers absent; roots not thickened (in ours). 

DLA; iStyles 5;,opposite the) sepals, rarely, 3.ior 45 capsules) CylimGric, «5).5.0j010.0 5) 2:0(0 0.01 e, 5 + 0,0 ne ole wiriereie)naieve oie 10. Cerastium 
11B. Styles 3, rarely 5 but alternate with the sepals; capsules ovoid to globose. ...........000eeeeeeeeeeceeeee 11. Stellaria 

1B. Sepals connate below into a prominent tube; petals distinctly clawed; stipules absent. 
12A. Styles 2; calyx-tube with many longitudinal nerves, with 1 to few pairs of bracts at base; seeds peltately attached. .. 12. Dianthus 

12B. Styles 3-5; calyx-tube 5- to 10-nerved, sometimes up to 20-nerved, bractless or the bracts not at the base; seeds laterally attached. 

13A. Fruit/a berry becoming crustaceous and irregularly dehiscent. .1...0.. 0... ccecccccseccccccesscscscececevcs 13. Cucubalus 
13B. Fruit a capsule, dehiscent by teeth or valves. 

14A. Capsules and ovary 1-locular. 
1A ghecthvoficapsulesushially osas;many, asitherstylesay. </-.<mietec «rss svectseyed ore) ole aciniaie thavviviasajetarebrerateme. oaiotarayaye 14. Lychnis 
I5B2 slecthyof capsnlesiusually/6, twice as; many jas) theystylesy <\< 2. <ys.0,»\+'eceye.2s)e,0s1=y0\=)=10\~ =y-\p = enchese) yun eiaefeieainja 15. Melandrium 

TAB ae Capsiilesrand ovanyes-:to5-locilar<at Dash, spcic eat oseicvevsvsle) ois (evele © s/5se61¥ iain) sie) a 3/01 ays sa/a/aJalsin:ayeavers (elavslagayayegbiapogaia 16. Silene 

1. DRYMARIA Willd. YAMBARU-HAKOBE ZOKU 

Diffuse, rarely erect, dichotomously branched herbs; leaves flat, the stipules small, bristly or fugaceous; flowers pedicellate, 
small, in spreading terminal axillary cymes; sepals 5, herbaceous or scarious on the margin, free; petals 5, 2- to 6-fid; stamens 
5 or fewer; ovary l-locular, few to many-ovuled; styles 3-fid; capsules 3-valved; seeds reniform-globose or laterally flattened, with 
a lateral hilum.—About 40 species, mainly in tropical America, a few widely dispersed in the Tropics of the Old World. 

1. Drymaria cordata Willd. ex Roem. & Schult. var. 
pacifica Mizushima. Omunacusa. Much-branched, slen- 
der, glabrous herb with obtusely angled branches; leaves thinly 
membranous, depressed cordate-orbicular, 8-15 mm. wide, 
slightly shorter than broad, rounded, entire, truncately rounded 
at base, weakly 3-nerved, the petioles nearly absent to 3 mm. 
long, the stipules consisting of a few whitish setae; cymes 
terminal, soon becoming lateral, glabrous, loosely several- 
flowered, the peduncles slender, 3-5 cm. long, the bracts scari- 
ous, broadly lanceolate, acute, greenish on the back, the pedi- 
cels smooth; sepals 5, about 3 mm. long, narrowly oblong, 

2. SPERGULA L. 

rounded and pale green on back, weakly 3-nerved, the margins 
scarious; petals white, slightly shorter than the sepals, oblance- 
olate, cleft to the middle, the lobes linear-lanceolate, acutish; 

stamens slightly more than half as long as the sepals, the 
anthers pale yellow; styles 3, slightly connate at base; capsules 
ovoid, about 2 mm. long, the valves 3, ovate, entire, membra- 
nous; seeds 4 or 5, dark brown, about 0.5 mm. long, mammil- 
late——Apr.—May. Lowlands; Honshu (Hachijo Isl.) —— 
Bonins, Hawaii, S. America, and Africa. The typical phase oc- 
curs in S. America and Africa. 

O-tsuME-KUsA ZoKU 

Annual or biennial herbs, dichotomously or fasciculately branched; leaves subulate, apparently verticillate, the stipules scarious, 
small; flowers pedicelled, the cymes racemose; sepals 5; petals 5, entire; stamens 10, rarely 5; ovary 1-locular, many-ovuled; styles 
5, alternate with the sepals; capsules 5-valved, entire, the valves opposite the sepals; seeds flat, acutely margined or winged—— 
Two or three species in the Old World, spread elsewhere as a weed. 

1. Spergula arvensis L. Nowara-tsume-Kusa. Tufted 
annual or biennial, glabrous or slightly short-pubescent above; 
stems ascending, 20-50 cm. long, slender, the stipules small, 

about 1 mm. long; leaves narrowly linear or subulate, 1.5—-4 
cm. long, 0.5-1 mm. wide, obtuse, verticillate in 12’s to 20's; 
inflorescence loosely flowered, often once to twice branched, 

5-10 cm. long, the bracts small, membranous, the pedicels 

1.5 cm. long, deflexed in fruit; sepals 3-4 mm. long, ovate, 
acute, slightly longer or as long as the petals; capsules slightly 

longer than the sepals; seeds orbicular, slightly flattened, about 
1.2 mm. across, black, narrowly winged with scattered pale 
mammillae on both surfaces——July-Aug. Waste grounds 
and cultivated fields in lowlands; Hokkaido, Honshu (Kanto 

and centr. distr.) ——Naturalized from Europe. 
Var. sativa (Boenn.) Koch. S. sativa Boenn——O-tsuMe- 

KUSA. Seeds smooth. Occurs with the typical phase. 

Var. maxima Koch, O-rsume-Kusa-Mopokt. _— With large 
mammillate seeds——Naturalized in our area from Europe. 



424 CARYOPHYLLACEAE 

8. SPERGULARIA Pers. Usuio-rsume-Kusa Zoku 

Spreading diffuse herbs mainly growing near the seashore and in saline soils; leaves linear to subulate, the axillary tufts of 
leaves often appearing verticillate, the stipules scarious; flowers pedicelled, white or pinkish, axillary, the cymes often racemose; 
sepals 5; petals 5, entire, rarely fewer or absent; stamens 10 or fewer; ovary 1-locular, many-ovuled; styles 3, free; capsules 

3-valved; seeds reniform-globose or laterally flattened, often winged on margin—About 30 species. 

1A. Stipules free, lanceolate or narrowly deltoid; flowers pale pinkish; capsules slightly longer than the sepals. .............. 1. S. rubra 
1B. Stipules connate at base, the free portion broadly deltoid, often shallowly toothed; flowers white; capsules 132 times longer than 

the sepals: s cyc.cycvecscacceeeucue ces tysteue’s Coreueyciece/evetorevegtievaiey gi ste lese. nieve laces adobe! ape ayeyoessgaral'onsnsieyer kets Se ery OSL CRC EN Re geaaCE A ere 2. S. marina 

1. Spergularia rubra (L.) Presl. Azrenaria rubra L.; 
Tissa rubra (L.) Britt——Usu-seni-TsuME-KusA. Annual or 
biennial herb often glandular-pilose on upper part and on 
sepals; stems decumbent and branching below, 5-15 cm. long, 
usually tufted; stipules 3-3.5 mm. long, thinly scarious, white, 
lustrous; leaves linear, 8-15 mm. long, 0.5-1 mm. wide, ending 
in a minute awn; flowers axillary, the pedicels 3-8 mm. long; 
sepals broadly lanceolate, obsoletely nerved, subobtuse, 3-4 
mm. long, narrowly scarious on margin; petals oblanceolate, 
2-3 mm. long, obtuse; capsules 4-5 mm. long, ovoid-globose; 
seeds subovate-globose, about 0.3 mm. across, with scattered 
obsolete tubercles on back—June-Oct. Seashores; Hok- 
kaido.—Seashores in the cold temperate to frigid regions of 
the N. Hemisphere. 

2. Spergularia marina (L.) Griseb. Arenaria rubra 
var. marina L.; A. marina (L.) All.; S. salina J. & C. Presl; 

4, SAGINA L. 

S. marina var. asiatica (Hara) Hara; S. salina var. asiatica 
Hara——UsHI0-TsUME-KUSA. Resembles the preceding 
species but larger; stems 10-20 cm. long, the upper parts and 
sepals often slightly glandular-pilose; stipules broadly deltoid 
or broadly ovate, 1.5-2 mm. long, thinly membranous, white, 
lustrous, connate on lower half, often 2- to 3-toothed on 

margin; leaves linear; flowers axillary, the pedicels 3-8 mm. 
long; sepals narrowly ovate or narrowly ovate-oblong, obtuse, 
obsoletely 3-nerved, white-scarious on margins, 3-4 mm. long; 
petals narrowly obovate, about 2 mm. long, white, obtuse; 

capsules 5-6 mm. long; seeds ovate, slightly flattened, minutely 
mammillate to nearly smooth, 0.5-0.7 mm. long, barely 
winged.—July-Sept. Wet saline habitats near the sea; Hok- 
kaido, Honshu, Kyushu (n. distr.) ——Sakhalin, Korea, Man- 
churia, and cooler regions of the N. Hemisphere. 

TsuME-KusA ZOKU 

Small annuals, biennials or perennials; leaves subulate, opposite, exstipulate; flowers small, solitary in leaf axils or in terminal 

cymes, pedicelled, white; sepals 4 or 5; petals 4 or 5 or absent, entire, rarely retuse; stamens as many or fewer than the sepals, 
sometimes twice as many; ovary lI-locular; styles as many as and alternate with the sepals; capsules 4- or 5-valved, the valves op- 
posite the sepals; seeds minute——More than 10 species, in the N. Hemisphere. 

1A. Plant glabrous throughout; pedicels recurved while young, straight at maturity. ..............----eeeeeeeeeeee eres 1. S. saginoides 

1B. Plant usually glandular-pilose in upper part or sometimes glabrous; pedicels straight from the beginning. 

ZA eSuperticiallcellsiofiseeds)withia wantin thelcentery-- yell ele eile ee eee 2. S. japonica 
2Bae superticialycellstofiseedsssmoothmobawattyause pecs dees eee eerie eel eee nears 3. S. maxima 

1. Sagina saginoides (L.) Karst. Spergula saginoides 
L.; Sagina linnaei Pres|——CuIsHIMA-TSUME-KUSA. _ Small 
glabrous perennial; leaves linear, mucronate or very short- 
awned; pedicels 1-2.5 cm. long, slender, ascending or erect, 
recurved near the tip in young fruit, strict in fruit; sepals 5, 
rarely 4, ovate-oblong, elliptic, or ovate, 15-2 mm. long, ob- 

tuse to rounded; petals nearly rounded to obovate, about half 
to nearly as long as the calyx; stamens 5-10; capsules as long 
as to slightly longer than the calyx; seeds light brown, 0.3-0.4 
mm. across, nearly smooth, distinctly grooved dorsally. 
July-Aug. Alpine; Hokkaido, Honshu (centr. distr.); rare. 

Sakhalin, Kuriles, Kamchatka, Siberia, Caucasus, Europe, 
and N. America. 

2. Sagina japonica (Sw.) Ohwi. Spergula japonica Sw.; 
Spergella japonica Sw. ex Steud.; Sagina maxima sensu auct. 
Japon., non A. Gray; S. sinensis Hance; S. taqueti Léy—— 
TsuME-KusA, TAKANO-TSUME. Small tufted glabrous annual 
or biennial, the pedicels, sepals, and sometimes the upper part 
of the stems glandular-pilose; stems 2-20 cm. long, ascending 
and branched below; leaves subulate, slightly flattened, 7-18 
mm. long, 0.8-1.5 mm. wide, entire, acutely and minutely 

spine-tipped; flowers axillary, solitary, sometimes forming a ter- 
minal leafy cyme; sepals 5, elliptic, rounded at apex, about 2 
mm. long; petals narrowly ovate, slightly shorter than to 
nearly as long as the sepals, entire, rounded at apex, white; 
stamens 5-10; capsules ovoid-globose, slightly longer than the 
sepals, deeply 5-parted; seeds minute, ovoid, about 0.4 mm. 

long, minutely warty, dark brown. Mar.—Oct. Lowlands 
to mountains; Hokkaido, Honshu, Shikoku, Kyushu; very 
common especially around dooryards———China and Korea to 
India. 

3. Sagina maxima A. Gray. S. taquetii auct., non Lév. 
—Hama-tsuMeE-KusA. Resembles the preceding but slightly 
stouter, often with a rosette of basal leaves in winter and the 
leaves slightly broader and thicker, the pedicels and sepals 
glandular-pilose; seeds yellow-brown, without warts, the cells 
slightly convex, scarcely impressed. June-Aug. Near sea- 
shores; Hokkaido, Honshu. Korea and Formosa. 

Var. crassicaulis (S. Wats.) Hara. S. crassicaulis S. Wats. 
——EZ0-HAMA-TSUME-KUSA. Pedicels and sepals glabrous. 
—Hokkaido. Kamchatka and western N. America. 
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5. HONKENYA Ebrh. 

Slightly fleshy glabrous perennial herb; stems decumbent and much-branched at base; leaves ovate to oblanceolate; flowers 
small, bisexual or staminate, whitish, solitary in axils or cymose; sepals 5; petals 5, entire, small, shorter than the sepals; stamens 
10; ovary l-locular; styles 3, sometimes 4 or 5; capsules rather fleshy, globose, 3- to 5-valved, the valves entire; seeds many, 

Hama-HAKOBE Zoku 

rather large, not strophiolate——One species, on seashores in the cooler regions of the N. Hemisphere. 

1. Honkenya peploides (L.) Ehrh. var. major Hook. 
Ammodenia major (Hook.) Kudo; H. peploides var. oblongi- 
folia (Torr. & A. Gray) Fenzl; H. oblongtfolia Torr. & A. 
Gray; A. peploides var. oblongifolia (Torr. & A. Gray) Maxim. 
—Hama-wakoze. Lustrous fleshy green perennial from 
slender creeping rhizomes; stems tufted, much branched, de- 
cumbent at base, 10-30 cm. long; leaves oblong, ovate or 
broadly oblanceolate, 1.5—4 cm. long, 4-20 mm. wide, acute to 
obtuse, mucronate, sessile; flowers in upper axils, sometimes 

6. MINUARTIA L. 

leafy-cymose, short-pedicelled, yellowish green; sepals 4-5 mm. 
long, narrowly ovate, subacute; petals white, obovate, smaller 

than the sepals, obtuse; capsules globose, about 8 mm. across; 
seeds 3-4 mm. long——June-Sept. Gravelly slopes along sea- 
shores; Hokkaido, Honshu (n. distr.)——Korea, Sakhalin, 
Kuriles, and the Ochotsk Sea area——Alaska. The typical 
phase occurs in the Arctic regions of n. Europe to Spain, and 
N. America. 

‘TAKANE-TSUME-KUSA ZOKU 

Small tufted perennial herbs; leaves subulate, densely disposed on the short stems and branches, 1- to 3-nerved, often with a 
short awn; flowers solitary or in cymes, white, rarely pinkish; sepals 5, 1- to 3-nerved; petals entire, longer to shorter than the 
sepals; stamens 10; ovary l-locular; styles 3; capsules narrowly ovoid to ovoid-cylindric, shallowly 3-cleft, the valves nearly 
entire—About 100 species, in high latitudes and mountainous regions of the N. Hemisphere. 

1A. Sepals acuminate or acute, minutely awn-tipped; petals slightly longer than to as long as the sepals; capsules 3-3.5 mm. long, 
slightly longer than the sepals. ...........cccecseccccecss pete letceer Coterstersdeiersterey-tatenmietaraieralecee petate ictere 1. M. verna var. japonica 

1B. Sepals obtuse, not awn-tipped; petals always longer than the sepals; capsules 6-15 mm. long, 1.5-2.5 times as long as the sepals. 
2A. Leaves 3-nerved, more or less ciliate; seeds with long tubercles on margin. ............seeececeeeeeceeeeees 2. M. macrocarpa 
2B. Leaves 1-nerved, glabrous or nearly so except near base. 

BAS. (Seedsiplabrowsehe ccc stv nerehe cferstes eres sta hay oaceow isle ole serelcwah sve 8 es 
SHeeSecdsiminutel ys tubexctla tess aeyerct clei iet=letele/-iefalelcfe tere -)ater re) 

1. Minuartia verna (L.) Hiern var. japonica Hara. M. 
verna sensu auct. Japon., non Hiern——Hososa-tsuME-kusa, 

KoBA-NO-TSUME-KUSA. Stems much branched near the base, 
tufted, erect or ascending, 4-12 cm. long, slender, short-pubes- 

cent on upper parts; leaves subulate, 3-10 mm. long, 0.2-0.3 
mm. wide, acute to subacute, minutely awn-tipped, glabrous, 
persistent; flowers 1-5; sepals narrowly ovate or broadly lance- 
olate, about 3 mm. long, 3-nerved, glabrous or sparingly short- 
pilose; petals obovate, obtuse, white, as long as to slightly 
longer than the sepals; seeds reniform-orbicular, 0.6 mm. long, 
the superficial cells scarcely elevated ———July-Aug. Rocky 
cliffs and slopes in alpine regions; Hokkaido, Honshu (n. and 
centr. distr.)——The species occurs widely over Eurasia to 
N. Africa. 

2. Minuartia macrocarpa (Pursh) Ostenf. var. jooi 
(Makino) Hara. Alsine jooi Makino; A. macrocarpa sensu 
auct. Japon., non FenzI——Mryama-tsume-Kusa. Low spread- 
ing perennial herb, the stems creeping, much branched, the 
branches erect, 3-5 cm. long, spreading-pubescent above; leaves 
dense, numerous, subulate, somewhat flattened, often slightly 
arcuate, yellowish green, subobtuse to subacute, 7-12 mm. long, 
about 1 mm. wide, sparingly ciliate; flowers solitary, terminal, 
erect, short-pedicellate; sepals linear-oblong to lanceolate, 6-7 
mm. long, obsoletely 3-nerved, obtuse; petals narrowly obovate, 
white, 7-8 mm. long, obtuse; capsules 10-15 mm. long; seeds 

7. ARENARIA L. 

BS AO Cn OIG TCO EER OORT ST IEEE Con choca 3. M. hondoensis 
BS CC COC A DE Ea eo Dao AOL Sar adoOGORTSne OOD ano ones 4. M. arctica 

about 1.5 mm. across, tuberculate——July-Aug. Dry alpine 
slopes; Honshu (centr. distr.) ; rare. 

Var. minutiflora Hult. M. subfalcata Nakai, excl. syn— 
EZO-MIYAMA-TSUME-KUSA. Leaves hairy with scattered cellu- 
lar hairs on the margin——Alpine slopes; Hokkaido—— 
Kamchatka. 

3. Minuartia hondoensis Ohwi. M. arctica var. hondo- 
ensis Ohwi; Alsine arctica Makino, non FenzlI——TaKane- 
TSUME-KusA. Low tufted perennial herb; stems much branched 
below, 3-7 cm. high, slender, ascending below, erect above, 
the upper internodes glandular short-hairy; leaves dense, sub- 
ulate, 8-15 mm. long, 0.5-0.7 mm. wide, obtuse, green, slightly 
purplish red at base, sometimes loosely short-pilose on margin 
near base, I-nerved; flowers usually solitary, the pedicels with 
glandular and short eglandular hairs; sepals linear-oblong, 
obtuse, slightly pilose, 5-6 mm. long, 3-nerved; petals white, 
narrowly obovate, rounded at apex, 7-9 mm. long; capsules 
8-10 mm. long; seeds reniform-orbicular, 0.6-1 mm. across, 

smooth, superficial cells scarcely convex——Dry slopes and on 
rocks in high mountains; Honshu (n. and centr. distr.). 

4. Minuartia arctica (Stev.) Asch. & Graebn. Arenaria 
arctica Stey——EZ0-TAKANE-TSUME-KUSA, Closely resembles 
the preceding; seeds tuberculate——July—Aug. Alpine slopes; 
Hokkaido.—Cold regions of the N. Hemisphere. 

Nomi-no-tsuzuri Zoku 

Annual or perennial herb; leaves flat, rarely linear to subulate; inflorescence paniculate-cymose; flowers rarely solitary, white; 

sepals 5, herbaceous; petals as many and alternate with the sepals, entire, or sometimes absent; stamens 10; styles usually 3; 
capsules ovoid, enclosed by the persistent calyx, dehiscing or with 3 lobes, each 2-cleft or with 6 lobes; seeds many to few, sub- 
globose to discoid, the hilum naked———Circumboreal. 
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1A. Annual or biennial herb; petals shorter than the sepals. ......... 

1B. Perennial herbs; petals slightly longer than the sepals. 

CARYOPHYLLACEAE 

1 Fee Re BIERMAN PEM Mets chk shee cera nanyene er ekenaitie 1. A. serpyllifolia 

2A. Stems with minute papillose hairs, more or less in 2 series; leaves nearly glabrous, broadly lanceolate to narrowly ovate, 3-7 mm. 

long, 1.5-3 mm. wide; sepals 3-4 mm. long, acuminate. .. Bsn HS COnOUSUOGROOD CGN UAE OOO OODOH OSG BOOO GSO 2. A. Ratoana 

2B. Stems with crisped hairs all around; leaves soft-pubescent especially on margin, oblong to broadly ovate, 1-2 cm. long, 5-10 mm. 
wide; sepals 6-8 mm. long, subobtuse. ..............-+ 

1. Arenaria serpyllifolia L. A. serpyllifolia var. lep- 
toclados auct. Japon., non Reichenb., and var. fenuior auct. 
Japon., non Mert. & Koch——Nomtno-tsuzuri. Short-pubes- 
cent annual or biennial; stems slender, much-branched, 5-20 
cm. long; leaves small, narrowly to broadly ovate or elliptic, 
sometimes lanceolate in upper ones, 3-7 mm. long, 15 mm. 
wide, acuminate to acute, mucronate, sessile; flowers in leafy 
cymes, axillary, solitary, terminal; pedicels spreading or as- 
cending, 5-15 mm. long, slender; sepals broadly lanceolate, 
acuminate, 3-4 mm. long; petals about half as long as the 
sepals, obovate-orbicular, obtuse, white; capsules slightly longer 
than the sepals; seeds obliquely elliptic, 0.3-0.5 mm. long, dark 
brown, thick-discoid, the superficial cells slightly convex- 
ellipticMar.June. Sunny slopes and waste ground in 
lowlands and hills; Hokkaido, Honshu, Shikoku, Kyushu-——— 
Europe and Asia. 

2. Arenaria katoana Makino. Kato-waxose.  Peren- 
nial; stems tufted, branched below, terete, 5-8 cm. long, rather 
densely leaved, with 2 longitudinal rows of minute hairs; 
leaves sessile, ovate or narrowly so to broadly lanceolate, 3-7 
mm. long, 1.5-3 mm. wide, acuminate, glabrous except a few 
short hairs on margin near base; flowers 1 or 2, the pedicels 
minutely pubescent, 5-12 mm. long; sepals broadly lanceolate, 

8. MOEHRINGIA L. 

elehayn's havens cheqerepe ales sree sce miagee dere seehegt metas 3. A. merckioides 

glabrous, acuminate, 3-4 mm. long; petals ovate, white, 5-6 

mm. long, subobtuse; styles slender, erect, about 2 mm. long; 
capsules conical-ovoid, about 5 mm. long; seeds reniform- 
orbicular, minutely mammillate, nearly 1 mm. long—July- 
Aug. Alpine; Hokkaido (Mount Yubari), Honshu (Mount 
Hayachine in Rikuchu, and Mount Shibutsu in Kotsuke); 
rare. 

Var. lanceolata Tatew. A. tatewakii Nakai——Arot- 
TSUME-KUsA. | Leaves narrower, lanceolate to narrowly so. 
— Hokkaido (Mount Apoi in Hidaka Prov.). 

8. Arenaria merckioides Maxim. A. chokaiensis Yatabe 
— CHOKALFUSUMA, MEAKAN-FUSUMA. Rhizomes slender, 
elongate, much branched; stems tufted, angled, 5-15 cm. long, 
nearly simple; leaves oblong to elliptic or ovate, 1-2 cm. long, 
5-10 mm. wide, acute with an obtuse tip, pubescent while 
young, sparsely so later and confined to the margins, rather 
fleshy, sessile; flowers 1-4, the pedicels soft-pubescent, 10-15 
mm. long; sepals lanceolate, obtuse, slightly pubescent; petals 
narrowly ovate; seeds reniform-orbicular, red-brown, about 

1.5 mm. across inclusive of the rather thickish marginal wing. 
——July-Aug. Alpine; Hokkaido (Mount Meakan), Honshu 
(Mount Chokai and Mount Gassan); rare. 

O-yama-FUsUMA ZoKU 

Rather low annuals or perennials; leaves flat, thin, sometimes linear, sessile or short-petiolate; flowers axillary, solitary or 

cymose, small, white; sepals and petals 4 or 5; stamens 8-10; styles 2 or 3; capsules ellipsoidal, the valves 4-6; seeds rather few, 
usually lustrous, with a membranous strophiole on the hilum. About 20 species, temperate regions of the N. Hemisphere. 

1A. Leaves ovate to broadly so, distinctly petioled; sepals acuminate, broadly lanceolate, longer than the capsule. ........ 1. M. trinervia 

1B. Leaves oblong to narrowly so, sessile; sepals very obtuse, elliptic, about half as long as the capsule. .............. 2. M. lateriflora 

1. Moehringia trinervia (L.) Clairv. Arenaria trinervia 
L.; M. platysperma Maxim.; M. trinervia var. platysperma 
(Maxim.) Makino——Tacuiuaxkost.  Short-pubescent bi- 
ennial; stems erect or ascending, mostly decumbent and 
branched below, 7-20 cm. long; leaves ovate or broadly so, 
1-2.5 cm. long, 5-12 mm. wide, acute or cuspidate, abruptly 
narrowed to subrounded at base, subtrinerved, subsessile or 
distinctly petiolate in the lower ones, short-ciliate; flowers 
solitary in axils, white, the pedicels 1-4 cm. long; sepals 
broadly lanceolate, l-nerved, acuminate, short-pilose on the 
nerves, broadly white and glabrous on the margin, 3.5—5 mm. 
long; petals obovate, entire, 1/3-1/2 as long as the sepals; 
capsules 2.5-3 mm. long, the valves 6, recurved above; seeds 

reniform-orbicular, lenticular, about 0.8 mm. across, with a 

Honshu, Shikoku, Kyushu; rather rare——Europe, Siberia, 

and Formosa. 
2. Moehringia lateriflora (L.) Fenzl. Arenaria lateri- 

flora L._—0O-yama-FusuMA. Perennial herb; stems slender, 

10-15 cm. long, branched, slender; leaves oblong to narrowly 
so, sometimes elliptic, 1-2.5 cm. long, 3-10 mm. wide, obtuse or 

subobtuse, sessile, short-pilose on margin and on nerves be- 

neath; inflorescence axillary or terminal, 1- to 3-flowered, 1-3 
cm. long, puberulent, often with a pair of minute bracts near 
the middle; sepals elliptic, obtuse to subrounded at apex, 2-3 
mm, long, obsoletely 1- to 3-nerved; petals entire, longer or 
nearly as long as the sepals; capsules 3.5-5.5 mm. long, 3- 
valved, the valves bifid, erect; seeds about 1 mm. long—— 
Meadows in mountains; Hokkaido, Honshu, Shikoku, Kyu- 

small strophiole at base——Mar.—July. Foothills; Hokkaido, shu—Temperate regions of the N. Hemisphere. 

9. PSEUDOSTELLARIA Pax Wacuicarso Zoku 

Low perennial herbs usually with thickened roots; stems erect or ascending, sometimes long-creeping after anthesis; leaves 
flat, 1-nerved; flowers dimorphic, the chasmogamic flowers 1 to several on or near the top of stems, in cymes; sepals 5, some- 

times 6 or 7; petals as many as the sepals, white, slightly longer than the sepals, entire or bifid; stamens usually 8 or 10; styles 
2-4; ovary globose, the ovules rather numerous, the placenta nearly basal; capsules globose, 2- to 4-valved, the valves bifid; 
cleistogamous flowers usually on lower part of stems, short-pedicelled or subsessile, the sepals 4 or 5, the petals absent; stamens 

reduced; seeds slightly compressed, tubercled ——More than 10 species, in e. Asia to the Altai mts. and the Himalayas to Europe. 
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1A. Upper 2 pairs of leaves approximate; flowers 1-5, terminal. 
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2A. Chasmogamic flowers solitary, terminal, usually 6- to 8-merous, the pedicels glabrous; roots few-fascicled, only slightly thickened. 
1. P. palibiniana 

2B. Chasmogramic flowers 1 or 2(-5), terminal, 5-merous, the pedicels puberulous on one side; main root solitary, fusiform. 

1B. Leaf pairs not approximate; flowers terminal and lateral. 

2. P. heterophylla 

3A. Leaves glabrous except on margin at base, linear to ovate, narrowed below. 
4A. Leaves nearly all alike, linear to linear-lanceolate; flowers usually few to several in a terminal cyme, .......... 3. P. sylvatica 
4B. Leaves heteromorphic, the upper ovate or narrowly ovate, the lower spathulate; flowers 1-3, solitary in axils, terminal. 

3B. Leaves ciliate, ovate to broadly ovate, rounded at base. .....- 

1. Pseudostellaria palibiniana (Takeda) Ohwi. Kras- 
cheninnikovia palibiniana Takeda; K. palibiniana var. poly- 
mera Nakai ——HIcENE-WACHIGALSO. Roots 1-4, elongate, 

slightly thickened; stems 10-20 cm. long, the internodes with 
2 longitudinal series of soft hairs; lower leaves spathulate- 
oblanceolate, 2 to 4 pairs, obtuse, slightly pubescent toward 
the base, the upper leaves approximate, broadly lanceolate to 
ovate or broadly so, 3-4 cm. long, 1.5-2.5 mm. wide, abruptly 
acute to obtuse, rather broadly cuneate at base, glabrous, 
sessile; flowers solitary, white, the pedicels 1.5-2.5 cm. long, 
glabrous; sepals 5-8, sometimes sparsely ciliate at base; petals 
broadly oblanceolate, entire, 6-8 mm. long, obtuse; cleistogam- 
ous flowers near base of stems, short-petioled——Apr—May. 
Woods in mountains; Honshu (Iwaki Prov. southw. to centr. 
distr.) ——Korea. 

2. Pseudostellaria heterophylla (Mig.) Pax. Kras- 
cheninnikovia heterophylla Mig.; K. koidzumiana Ohwi; 
Pseudostellaria koidzumiana (Ohwi) Ohwi——Wapa-so. 
Resembles the preceding; main root thickened, fusiform near 
base; stems 10-15 cm. long, with 2 longitudinal rows of short 
hairs on the internodes; upper leaves ovate to broadly so or 
rhombic-ovate, usually acute, 3-6 cm. long, 1-4 cm. wide, often 
slightly pilose on the nerves beneath, sessile; flowers 1-5, 
fasciculate, terminal, white, the pedicels 1-2 cm. long, short- 
pubescent; sepals 5, slightly pilose on back; petals 5, narrowly 
oblong, bifid, 7-8 mm. long; cleistogamous flowers short- 
pedicellate, on nodes below the chasmogamic ones.——Apr.— 
May. Honshu, Kyushu=—Korea, China, and Manchuria. 

3. Pseudostellaria sylvatica (Maxim.) Pax. Kras- 
cheninnikovia sylvatica Maxim. K usutro-wacuicatso. 
Roots 1 to few, thickened and fusiform; stems simple, usually 
solitary, 4-angled, 15-30 cm. long, with 2 longitudinal rows of 
short hairs on the internodes; leaves linear to linear-lanceolate, 
3-7 cm. long, 2-7 mm. wide, acuminate, subsessile, glabrous 

except for a few hairs at base; fowers few (sometimes soli- 

10. CERASTIUM L. 

4. P. heterantha 
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tary), usually in a loose terminal cyme, white, the pedicels 
short-pubescent on one side, 15-30 mm. long; sepals 5, gla- 
brous; petals narrowly obovate, 5-6 mm. long, shallowly 2- 
lobulate; cleistogamous flowers pedicelled, borne on the lower 
nodes——May-June. Hokkaido, Honshu (Rikuchu Prov.); 
rare—Korea, China, and e. Siberia. 

4. Pseudostellaria heterantha (Maxim.) Pax. Kras- 
cheninnikovia heterantha Maxim.; K. maximowicziana Fr. & 
Sav.; P. musashiensis Hiyama——Wacuicat-so. Delicate herb, 

roots 1 or 2, thickened, fusiform; stems 1 or 2, often decum- 
bent at base, 8-12 cm. long; leaves narrowly oblanceolate to 
subspathulate, 10-25(-40) mm. long, 2-4 mm. wide, acute or 
subacute, glabrous except for a few soft hairs at base, the 
upper leaves often ovate or narrowly so, short-petiolate, 15-30 
mm. long, 7-12 mm. wide, abruptly acuminate to acute; flow- 
ers 1 or 2(-3), white, solitary in leaf axils, terminal, the pedi- 
cels 2-3 cm. long, with a longitudinal series of short hairs; 

sepals 5; petals 5, obovate, about 6 mm. long, rounded to ob- 
tusely mucronate; cleistogamous flowers few, pedicelled, borne 
near the base——Apr.—June. Woods in the foothills; Honshu 
(Kanto Distr. and westw.), Shikoku, Kyushu-——China and 
India. 

5. Pseudostellaria japonica (Korsh.) Pax. Kraschenin- 
nikovia japonica Korsh.; K. ciliata Honda ——Namsu-wacui- 
cALso. Roots thickened, fusiform; stems erect, 15-20 cm. 
long, with 2 longitudinal rows of short hairs; lower leaves few- 
paired, nearly linear to lanceolate, 1.5-2.5 cm. long, 2-3 mm. 
wide, the upper leaves 4-paired, ovate or broadly so, 1.5-3 cm. 
long, 1-2 cm. wide, acute to short-acuminate, rounded at base, 

sessile, loosely pilose on both sides, rather long-pilose on 
margin and on nerves beneath; flowers 1-3, terminal and axil- 
lary, the pedicels about 15 mm. long, pubescent; sepals 5; 
petals obovate, 4-6 mm. long, white——Honshu (n. distr.). 

Manchuria. 

Miminacusa Zoku 

Annuals, biennials or perennials usually more or less pubescent or tomentose; cymes terminal, leafy or bracteate; sepals 5, 
rarely 4; petals 5, rarely 4, retuse to bifid, sometimes fimbriate or entire, white; stamens 10 or fewer; ovary 1-locular, many- 
ovuled; styles 5 and opposite the sepals, rarely 3 or 4; capsules cylindrical, with twice as many teeth as the styles; seeds reniform- 

orbicular or broadly obovate, slightly fattened——About 70 species, cosmopolitan, except lowlands of the Tropics. 

1A. Petals bifid or fimbriate; teeth of capsules erect, with revolute margins. 
2A. Petals shorter to barely longer than the sepals; biennials or short-lived perennials. 

3A. Pedicels shorter than to as long as the sepals; sepals pale green; inflorescence small, densely flowered; biennial or annual. 
1. C. viscosum 

3B. Pedicels at least some of them longer than the sepals; sepals often purplish on margin; inflorescence rather loose; short-lived 
Pilger te Gy ae Bers Aha tia cot CO Gta pO AOAC EER COUT CREP ORO SoCrn EE rcrDr aoc Rnrrerrrarnrmnsiie 4) oO of itia 

2B. Petals distinctly longer than the sepals; perennials. 
4A. Seeds 1-1.2 mm. wide, mammillate; growing on rocks or in meadows near seashores. ......--++----+++-- 3. C. fischerianum 
4B. Seeds less than 1 mm. wide, with low semirounded warts; plants of mountains. 
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5A. Stems 25-35 cm. long, loosely tufted; radical leaves spathulate, the cauline broadly lanceolate, 15-20 mm. long, 3-6 mm. wide. 
4. C. furcatum 

5B. Stems 10-15(—20) cm. long, densely tufted; radical and cauline leaves linear-lanceolate, 8-20 mm. long, 1.5—3 mm. wide. 
5. C. schizopetalum 

1B. Petals entire; teeth of capsules flat, reflexed; leaves 4-8 cm. long, 1-2 cm. wide. ................ 6. C. pauciflorum var. oxalidiflorum 

1. Cerastium viscosum L. C. glomeratum Thuill— 
OrANDA-MIMiINacusA. _—_ Biennial herb, short spreading-pilose 
and glandular-pubescent; stems 10-60 cm. long, somewhat 
tufted; radical leaves broadly spathulate or broadly lanceolate, 
the cauline narrowly oblong to ovate, 7-20 mm. long, 4-12 
mm. wide, obtuse, mucronate; inflorescence dense, the bracts 
green, small, the pedicels shorter than to as long as the sepals; 

sepals lanceolate, acute, 4-5 mm. long, with long ascending 
hairs on back, slightly membranous on margin; petals shorter 
than the sepals; seeds about 0.5 mm. wide—Apr.May. 
Meadows and roadsides in lowlands and foothills; Honshu, 
Shikoku, Kyushu; very common.— Introduced from Europe. 

2. Cerastium vulgatum L. C. caespitosum Gilib.; C. 
holosteoides Fries; C. triviale Link O-MIMINAGUSA. Per- 
ennial herb, 15-30 cm. high, pilose and often glandular-hairy 
on upper parts; stems erect, tufted; leaves ovate to narrowly 
ovate-oblong, 1-4 cm. long, 4-12 mm. wide, acute to subobtuse, 
mucronate; inflorescence spreading in fruit, the pedicels 5-25 
mm. long, erect in anthesis, abruptly curved near top in fruit; 
flowers white; sepals broadly lanceolate to narrowly ovate, 
pubescent, purplish toward the scarious margin, subacute to 
obtuse, 5.5-6.5 mm. long; petals nearly as long as the sepals; 
capsules 8-10 mm. long; seeds 0.6-0.7 mm. wide, low-tuber- 
cled— June-July. Lowlands to foothills; Hokkaido— 
Europe, Siberia, n. Korea, and Sakhalin. 

Var. hallaisanense Nakai. C. caespitosum var. zanthes 
(Williams) Hara; C. ianthes Williams; C. holosteoides var. 
hallaisanense (Nakai) Mizushima——Mriunacusa. _ Slightly 
smaller in all parts than in the typical phase; sepals 4-5(—5.5) 
mm. long——May-June. Lowlands to foothills; Hokkaido, 
Honshu, Shikoku, Kyushu; common.—kKorea and China. 

8. Cerastium fischerianum Ser. C. alpinum var. fisch- 
erianum (Ser.) Regel; C. schmidtianum Takeda; C. robustum 
Williams; ? C. rishiriense Miyabe & Tatew—Osana-no- 
MIMINAGUsA. _ Rather tufted, spreading-pubescent perennial, 
stems 15-60 cm. long; leaves oblong-lanceolate, narrowly ovate 
or elliptic, 1-5 cm. long, 3-20 mm. wide; inflorescence loose, 
the pedicels 1-3 cm. long; sepals ovate-oblong or narrowly ob- 
long, 6-8 mm. long, obtuse, with scarious margins; petals 
cuneate-obovate, 10-12 mm. long, bifid, rarely 2-lobed or twice 
toothed; capsules 12-15 mm. long; seeds mammnillate, 1-1.2 
mm, wide——June-Aug. Lowlands, especially near sea- 
shores; Hokkaido, Honshu, Kyushu (n. distr.); variable-—— 
Kamchatka, Kuriles, Sakhalin, Ochotsk Sea region, and n. 
Korea. 

1]. STELLARIA L. 

4. Cerastium furcatum Cham. & Schltdl. var. tetra- 
schistum (Takeda) Ohwi. C. takedae Hara; C. takedae var. 
tetraschistum Takeda; ? C. mitsumoriense Miyabe & Tatew. 

Hosoza-mMiminacusa. _ Slightly pubescent, loosely tufted 
perennial; stems 25-35 cm. long, with a single longitudinal 
line of hairs on the internodes; radical leaves spathulate, ob- 
tuse, 5-15 mm. long, sometimes spreading-hairy, the cauline 
lanceolate to ovate-oblong, glabrescent, 15-20 mm. long, 3-6 
mm. wide; inflorescence loosely few-flowered, the pedicels 1—2 
cm. long, short-pubescent; sepals 3.5-5 mm. long, ovate-oblong, 
the margins broadly scarious; petals about 8 mm. long, spathu- 
late-oblong, bifid, rarely twice-lobed—July—Aug. Alpine; 
Honshu (centr. distr.). 

Var. ibukiense Ohwi. C. vulgatum var. alpinum sensu 
Fr. & Sayv., non Koch——Kosa-No-MIMINAGUSA. Stems as- 

cending and branching below; flowers smaller than in the pre- 
ceding variety; petals about 7 mm. long——May-June. 
Mountains; Honshu (Mount Ibuki in Oomi); rare——The 
typical phase occurs in e. Siberia, Manchuria, Korea, and n. 
China. 

5. Cerastium schizopetalum Maxim. MryAMa-mIMI- 
NAGUSA. Densely tufted, pubescent perennial; stems 10-20 
cm. long, branched at base, rather elongate; leaves linear-lance- 
olate or narrowly lanceolate, 8-20 mm. long, 1.5-3 mm. wide, 
acute to subacute; inflorescence loosely few-flowered, glandular- 
pilose, the pedicels 1-2 cm. long; sepals ovate-oblong, 3-5 mm. 
long, glabrous and scarious on margin, obtuse; petals 10-12 
mm. long, bifid, the lobes again shallowly 2- to 3-lobed; cap- 
sules 7-8 mm. long; seeds about 0.6 mm. long, minutely 
tubercled ——July-Aug. Alpine; Honshu (centr. distr.). 

Var. bifidum Takeda. C. rupicola Ohwi. Kumoma- 
MIMINAGUSA. Petals simply bifid——Alpine regions of 
Honshu (Mount Shirouma). 

6. Cerastium pauciflorum Stev. var. oxalidiflorum 
(Makino) Ohwi. C. oxalidiflorum Makino—TacasopE-so. 
Densely tufted pubescent perennial herb; stems 30-40 cm. 
long; leaves broadly lanceolate, 4-8 cm. long, 1-2 cm. wide, 
subacuminate to acute with an obtuse tip; inflorescence rather 
loosely more than 10-flowered, glandular-pilose, the pedicels 
2-5 cm. long; sepals elliptic to ovate-oblong, obtuse, 5-6 mm. 
long, scarious on margin; petals cuneate, entire, rounded at 

apex, about 15 mm. long; capsules 11-17 mm. long, the teeth 
reflexed; seeds tubercled, about 1 mm. across. May-June. 
Mountains; Honshu (centr. distr.) ; rare—The typical phase 
occurs in Siberia and Manchuria. 

Haxose Zoku 

Erect to decumbent, often tufted herbs, rarely with branched hairs; flowers solitary in the leaf axils or in cymes, white to 

green; sepals 5; petals 5, bifid, sometimes lacerate or retuse, rarely absent; ovary I-locular, many- or rarely few-ovuled; styles 3, 
rarely 5, alternate with the sepals; capsules 3- (5-) valved, the valves bilobed; seeds reniform-globose or flattened, rarely winged 

or tubercled on the margin. About 100 species, cosmopolitan in temperate and cold regions. 

1A. Leaves at least the lower ones distinctly petioled, ovate or deltoid-ovate; hairs if present simple and not branched. 
DINU S tylest Ds Va a2 eyeceycce tvehsccvolaiele cis duey tacos eucials cveaelaae oy ices cheieerersiars 

2B. Styles 3. 
3A. Pedicels and stems with a longitudinal series of soft hairs. 

4A. Leaves 4-8 cm. long, ciliate; sepals obsoletely nerved. . 

AEA cto b Ou Leo SICH Oro RO IS ORE Rrcren ED DEO EO 1. S. aquatica 

Mckee ice aie Seria et Eira) Ba niece ores aster oan Sarre Se 2. S. bungeana 
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4B. Leaves 1-4 cm. long, nearly glabrous; sepals 1-nerved. 

5A. Sepals acute, distinctly 1-ribbed; petals usually longer than the sepals. ...........000ceeeeeeecseeeees 3. S. sessiliflora 
5B. Sepals obtuse, 1-nerved; petals as long as to shorter than the sepals. 

6A. Stamens 1-7; seeds 1-1.2 mm. wide, with semirounded obtuse tubercles. .........-c0eeeecccccecceecaees 4. S. media 

6B. Stamens 5-10; seeds about 1.5 mm. wide, with conical subacute tubercles. ..........00eceeceeeceucceee 5. S. neglecta 

3B. Pedicels and stems glabrous; leaves often with a few long multicellular appressed hairs on the upper side. .... 6. S. diversiflora 
1B. Leaves sessile or nearly sessile, with branched hairs. 

7A. Leaves broadly ovate, with branched hairs. 
BAcmmEctalis ionver than) tersepalsemeraertisis\< lc) leretaisters ele ote risis 
Oba, Letals: absentivc sccictae craateetlayee crac evertertinvete s ceeiats 

7B. Leaves linear to oblong, rarely ovate, with simple hairs. 

Perera tere staal ctore tiara sets evereratettcaret ace) tevere eietar dies 7. S. uchiyamana 
ene etetaret ete ote teveyatiatetetetave lara ar atetavelefatsti rere) <hal-tteieretetetel > 8. S. tomentella 

9A. Petals bifid or absent; leaves and stems glabrous or glabrescent. 

10A. Leaves usually not more than 5 cm. long and 1.2 cm. wide; capsules dehiscent, many-seeded. 
11A._ Leaves linear or broadly so, 1-2.5 mm. wide. 

12A. Stems slightly scabrous; petals as long as to slightly longer than the sepals. ............0eeeeeeeeeee 9. S. longifolia 
12B. Stems smooth; petals about twice as long as the sepals. 

13A. Leaves ascending, linear, scarcely broadened below; stems 20-50 cm. long; plant of wet places in lowlands. 

10. S. filicaulis 
13B. Leaves horizontally spreading, slightly broadened below; stems 10-20 cm. long; plant of gravelly slopes in alpine 

zone. 

14A. Seeds tubercled on margin. .25..2..6..0-2. 

14B. Seeds winged’ on margin. ............---.. 
11B. Leaves lanceolate, oblong or sometimes ovate. 

Hatt tetaha tes steele lesaie ich syotes asa laarare ss alerovats aveuaret le Brees 11. S. nipponica 
ot TadoudsdeaarscOR eA Coda nUNA eho Goo on MOE 12. S. pterosperma 

15A. Leaves ovate to lanceolate, acuminate to very acute, rather firm. 

16A. Plant glaucous; leaves 1-3 cm. long; flowers solitary in upper axils, ebracteate; petals 114 times as long as the sepals. 

13. S. rusctfolia 
16B. Plant yellow-green or pale green; leaves 2~4 cm. long; flowers cymose, the bracts small; petals shorter than the sepals 

OD absenteytet teeta tls ae eth: Seat enote os. cote Scsteia ts PACS ASB OO CUCRE OG Cbd GnOO Anaad anon cacatle once 14. S. fenzlit 
15B. Leaves oblong to oblong-lanceolate, obtuse to subacute, 1—2.5 cm. long, herbaceous or membranous. 

17A. Bracts thinly membranous, white; plant usually glaucous. ..............00eeeeeeeeeees 15. S. alsine var. undulata 
17B. Bracts green; flowers axillary and solitary. 

18A. Petals longer than the sepals. .............. 
HDS IRAZIS Cee Se peodoceseducodchasbeoe hea 

FO OURO ACODUDR OC OLE OC oad aoe AL DOS tO Oconee 16. S. humifusa 
Povo lTereRpIAy sto Larere Waxctate(cteysyslech cepa ers eisiencteis terse era 17. S. calycantha 

10B. Leaves 4-12 cm. long, 1.5-3 cm. wide; capsules indehiscent, l-seeded. .................. 18. S. monosperma var. japonica 
9B. Petals fimbriate; stems and leaves silky-pubescent. ........ 

1. Stellaria aquatica (L.) Scop. Cerastium aquaticum 
L.; Malachium aquaticum (L.) Fries——Usut-Hakose. _ Bi- 
ennial or perennial, decumbent at base, erect above, slightly 
glandular-pubescent on upper parts, 20-50 cm. high; leaves 
ovate or broadly so, glabrescent, 1-6 cm. long, 0.8-3 cm. wide, 
rounded to shallowly cordate, the lower ones petiolate, those 
above sessile; flowers in leafy cymes, the pedicels 5-15 mm. 
long, deflexed in fruit; sepals narrowly ovate, obtuse, 4-5.5 
mm. long, short-glandular; petals nearly as long as the sepals, 
deeply 2-parted, white; styles 5, short; capsules 5-valved, the 
valves bifid; seeds ellipsoidal, about 0.8 mm. long, slightly 
flattened, mammillate——Apr—Oct. Banks and roadsides in 
lowlands; Hokkaido, Honshu, Shikoku, Kyushu; common. 

—tTemperate regions of the N. Hemisphere and N. Africa. 
2. Stellaria bungeana Fenzl. S. nemorum var. bunge- 

ana (Fenzl) Regel—Ezo-No-MIYAMA-HAKOBE, O-HAKOBE. 

Stems 50-80 cm. long, branched below, ascending to suberect 
above, the internodes with a longitudinal line of soft pubes- 
cence; leaves ovate-oblong or ovate, 4-8 cm. long, 2-3 cm. wide, 

abruptly acuminate, rounded at base, ciliate, the midrib often 
slightly pubescent on both sides, pale green above, the upper 
ones sessile, the lower petioled; cymes relatively large, many- 
flowered, the bracts small, green, leaflike, the pedicels with a 
line of soft hairs; sepals ovate, subobtuse, 4-5 mm. long, 
pubescent; petals slightly longer than the sepals, 2-fid; capsules 
globose; seeds reniform-orbicular, about 1.2 mm. across, 

densely mammillate, dark brown, slightly flattened——May- 

Sept. Hokkaido—e. Siberia, Manchuria, n. Korea, and 
Sakhalin. 

8. Stellaria sessiliflora Yabe. S. nemorum var. japonica 

ederogesenetstete crepsloustcnsiaverslereye sce svsisiececelerereiatece el tieriteerecciees 19. S. radians 

Fr. & Sav.; S. japonica (Fr. & Sav.) Makino, non Migq.; S. 
franchetii Honda—NMtyama-nakose. Perennial herb; stems 
20-30 cm. long, usually ascending to decumbent at base, with 
a longitudinal line of short soft hairs; leaves petioled, ovate or 
broadly so, or sometimes cordate-orbicular, 14 cm, long, 7-25 
mm. wide, acuminate to acute, rounded to shallowly cordate 

at base, often mucronate, green on both sides, glabrous above, 
the midrib beneath slightly pubescent; flowers axillary, the 
pedicels 0-4 cm. long, with a longitudinal line of short soft 
hairs; sepals lanceolate, I-nerved, long-pubescent, acute, 4-6 

mm. long; petals usually slightly longer than the sepals, deeply 

bifid; capsules ovoid-globose, 6-valved; seeds dark brown, 
obliquely reniform-orbicular, 1-1.2 mm. long, densely mammil- 
late with semirounded tubercles May-July. Along streams 
in woods in uplands; Hokkaido (sw. distr.), Honshu, Shikoku, 
Kyushu. 

4. Stellaria media (L.) Vill. Alsine media L.; S. media 
var. minor Makino; S. minor (Makino) Honda——Ko-na- 
KOBE, Biennial or annual; stems 10-20 cm. long, decum- 
bent at base, much branched, often purplish, with a longitudi- 
nal line of soft hairs; leaves ovate, 1-2 cm. long, 8-15 mm. 

wide, acute, rounded to obtuse at base, glabrous, often slightly 
pubescent on margin near base, petiolate in the lower, sessile 
in the upper ones; flowers in upper axils, the bracts green, 
leaflike, the pedicels 5-40 mm. long, with a line of short hairs; 
sepals narrowly oblong, obtuse, obsoletely 1-nerved, 3-4 mm. 
long, soft-pubescent; petals white, deeply bifid, slightly shorter 
than the sepals; stamens 1-7, usually 3-5; seeds slightly flat- 
tened, with obtuse mammillae, 1-1.2 mm. across, reniform- 

orbicular—Mar.—Sept. Sunny waste places, cultivated fields 
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and roadsides in lowlands and hills; Hokkaido, Honshu, Shi- 
koku, Kyushu; common.—Nearly cosmopolitan. 

5. Stellaria neglecta Weihe. S. media sensu auct. Ja- 
pon., pro parte, non Vill.; S. media var. neglecta (Weihe) 
Weihe; S. media var. procera Klett & Richt—Mrorr-na- 
KoBE. Closely resembles the preceding, but slightly larger 
and paler green; stamens 8-10, sometimes 5-6; seeds about 1.5 

mm. across, more or less distinctly flattened, mammillate, 

especially on the margin—Mar.—Sept. Hokkaido, Honshu, 

Shikoku, Kyushu.—Eurasia. 
6. Stellaria diversiflora Maxim. S. diandra Maxim.; S. 

diversiflora var. diandra (Maxim.) Makino—Sawa-HakosE, 
TsuruU-HAKoBE. Perennial; stems 5-30 cm. long, often de- 
cumbent at base, branched, glabrous, terete; leaves petiolate, 
broadly ovate to deltoid-ovate, 1-3.5 cm. long, 0.8-2.5 cm. wide, 
acute to acuminate and often mucronate, glabrous beneath, 

with scattered appressed multicellular hairs above, green on 
both sides, the petioles usually slightly hairy; pedicels axillary, 
glabrous, 5-30 mm. long; sepals lanceolate, I-nerved, glabres- 
cent, acute, 4-6 mm. long; petals shorter to as long as the 
sepals, 2-fid, sometimes absent; stamens 2-10; capsules globose, 

6-valved; seeds ellipsoidal, slightly flattened, about 1.3 mm. 
long, dark brown, mammillate——May-July. | Woods in 
mountains; Honshu, Shikoku, Kyushu. 

7. Stellaria uchiyamana Makino. Yama-HaKoseE. Per- 
ennial herb; stems, leaves and sepals stellate-pubescent, the 
hairs 2- to 6-branched; stems long-creeping and branched be- 
low, ascending above, 20-30 cm. long; leaves ovate-orbicular 
to broadly ovate, 1-2.5 cm. long, 0.8-2.5 cm. wide, the petioles 
1-2 mm. long, I-nerved; flowers axillary, solitary, the pedicels 
stellate-pilose, 2—4 cm. long; sepals lanceolate, acuminate, sub- 
trinerved, 4-5 mm. long; petals white, slightly longer than the 
sepals, deeply bifid; capsules narrowly ovoid; seeds ellipsoidal, 
1.5 mm. long, with semirounded mammillae—Apr.—June. 
Low elevations; Honshu (Kinki Distr. and westw.), Shikoku, 
Kyushu. 

8. Stellaria tomentella Ohwi. S. tomentosa Maxim., 
non Link; S. znumae Ohwi -AO-HAKOBE. Resembles the 

preceding, but rather smaller and the stellate hairs slightly 
larger; leaves scarcely petioled; sepals lanceolate, subobtuse, 
3-4 mm. long, subuninerved; petals absent—Apr.—June. 
Woods in mountains; Honshu (Kinki Distr. and westw.), Shi- 
koku, Kyushu. 

9. Stellaria longifolia Muhl. S. friesiana Ser.; S. mos- 
quensis Bieb. NaGABA-TSUME-KuUSA. Slender, mostly erect, 
glabrous, usually tufted perennial; stems 20-40 cm. long, 
branched below, 4-angled, minutely scabrous; leaves linear to 
broadly so, 1.5-2.5 cm. long, 1.5-2.5 mm. wide, acute, minutely 
scabrous, the midrib impressed above, raised beneath; inflores- 
cence pedunculate, several-flowered, loose, the pedicels smooth, 
the bracts small, scarious; sepals ovate, glabrous, obsoletely 
3-nerved, obtuse to subacute, 2.5-3 mm. long; petals slightly 
longer than the sepals, deeply 2-cleft; capsules oblong, 4-5 mm. 
long, brownish; seeds obliquely obovate, slightly flattened, 
about 0.8 mm. long, nearly smooth, dull—June-Aug. 
Woods in mountains; Hokkaido—Cold regions of the N. 
Hemisphere. 

10. Stellaria filicaulis Makino. Iro-waxosr. Glabrous 
perennial, 30-50 cm. high; stems slender, erect, sparsely 
branched, 4-angled; leaves linear, 2-3 cm. long, 1-2 mm. wide, 

acute or acuminate, the midrib impressed above, raised be- 
neath; flowers white, solitary, the pedicels 2-5 cm. long, slen- 
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der, deflexed in fruit; sepals lanceolate or narrowly so, acumi- 
nate, l-ribbed, 4-5 mm. long; petals about 1.7 times as long as 
the sepals, deeply bifid; capsules oblong, yellowish, 1.5 times 
as long as the sepals; seeds dark brown, about 0.7 mm. long, 
ellipsoidal, obscurely rugulose. May-June. Wet places in 
lowlands; Honshu (Kanto Distr.) ——Korea and Manchuria. 

11. Stellaria nipponica Ohwi. S. florida var. angusti- 
folia Maxim.mlIwa-TsuME-KUSA. Perennial herb essen- 
tially glabrous except slightly hairy on the lower portion; 
stems tufted, erect, branched below, 10-20 cm. long; leaves 
linear, horizontally spreading, gradually acuminate, 2-3.5 cm. 
long, 1-2 mm. wide, the midrib raised beneath; flowers 1-3, 
the pedicels erect, 2-6 cm. long, the bracts rather small; sepals 
lanceolate, acuminate, mostly 3-nerved, 4-5.5 mm. long; petals 
white, 1.5-2 times as long as the sepals, deeply bifid; capsules 
ellipsoidal, slightly shorter than to as long as the sepals; seeds 
flat, brown, reniform-orbicular, about 1 mm. long, tubercled 
on margin.—July-Sept. Rocky slopes in mountains; Hon- 
shu (alpine regions in centr. distr.). 

Var. yezoensis Hara. O-1wa-tsumE-KusA. With a firmer, 
stouter habit than in the typical phase, the sepals more dis- 
tinctly 3-nerved and rather larger, the seeds more densely 
tuberculate with longer mammillae on margin——Alpine 
regions; Hokkaido (Mount Apoi in Hidaka). 

12. Stellaria pterosperma Ohwi. Ezo-twa-TsuME-KUSA. 
Closely resembles the preceding; leaves rather thicker, firmer, 
1-2 cm. long, 1.5-2.5 mm. wide, loosely soft-pubescent on 
margin; flowers 1-3, the pedicels 2-5 cm. long, straight, the 
bracts small, membranous to subfoliaceous; capsules narrowly 
oblong, as long as to slightly longer than the sepals; seeds 
reniform-orbicular, about 2 mm. long inclusive of the winged 
margin——July-Sept. Alpine; Hokkaido (Mount Daisetsu). 

13. Stellaria ruscifolia Willd. Suixoran-uaKose. Gla- 
brous, coriaceous, glaucous perennial herb; stems 8-15 cm. 
long, usually unbranched; leaves ovate to narrowly so, 1-3 cm. 
long, 7-12 mm. wide, acuminate, rounded to shallowly cordate, 
somewhat cartilaginous on the margin, slightly clasping, 1- 
nerved; flowers few, solitary in axils, the pedicels 4-6 cm. long; 
sepals broadly lanceolate, acute, 5-7 mm. long, obsoletely 3- 
nerved; petals bifid, 1.5-2 times as long as the sepals; capsules 
as long as the sepals; seeds flat, pale brown, reniform-orbicular, 
about 1 mm. across, scabrous, with rather prominent tubercles 

on margin——July-Aug. Alpine regions of Hokkaido and 
Honshu (centr. distr.) and rocks near the sea in Hokkaido 
(e. distr.) ——Ochotsk Sea region, inclusive of the Kuriles. 

14. Stellaria fenzlii Regel. S. yezoensis Maxim.; S. 
pilosula Franch.; S. sachalinensis Takeda——Suiraol-HAKoseE. 
Pale green perennial herb; stems 15-30 cm. long, usually sim- 
ple, nearly glabrous except for short hairs on nodes; leaves 
lanceolate to broadly so, 2-4 cm. long, 6-10 mm. wide, acumi- 
nate, rounded at base, often with few soft hairs at base and on 
midrib beneath; inflorescence terminal, loose, the bracts small, 

membranous on margin, the pedicels 1-4 cm. long; sepals 
broadly lanceolate, 25-4 mm. long, very acute, mostly 3- 
nerved; petals about half as long as the sepals, deeply 2-parted 
or sometimes absent; capsules 114-2 times as long as the sepals, 
narrowly oblong, pale yellow; styles usually 3; seeds dark 
brown, obliquely elliptic, slightly flattened, about 0.7 mm. long, 
nearly smooth, dull——June-Aug. Coniferous woods; Hok- 
kaido, Honshu (centr. and n. distr.). Kamchatka, Amur, 
Sakhalin, and Kuriles. 

15. Stellaria alsine Grimm var. undulata (Thunb.) 
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Ohwi. S. undulata Thunb.; S. uliginosa sensu auct. Japon., 
non Murr.; S. uliginosa var. undulata (Thunb.) Fenzl; S. ja- 
ponica Miq.; S. alsine var. phaenopetala Hand.-Mazz— 
Nomtno-rusuMA. —_ Glabrous, usually glaucescent annual or 
biennial; stems tufted, 5-20 cm. long; leaves oblong to broadly 
lanceolate or elliptic, sometimes broadly oblanceolate, 8-13 
mm. long, 2.5-4 mm. wide, obtuse and mucronate or acute, 
l-nerved; inflorescence few-flowered, the bracts minute, white- 
membranous, the pedicels 5-25 mm. long, deflexed in fruit; 

sepals broadly lanceolate, acuminate, 3-4 mm. long, 1-ribbed, 
the lateral nerves obsolete; petals white, deeply 2-fid, slightly 
longer than the sepals in the earlier flowers, absent in the later 
ones; styles very short; capsules ellipsoidal, nearly as long as 
the sepals; seeds reniform-orbicular, dark brown, about 0.5 
mm. long, the superficial cells convex on the body, sinuate 
on the margin——Apr.—Oct. Wet waste grounds and some- 
times woods in foothills; Hokkaido, Honshu, Shikoku; com- 
mon.—China and Korea. The typical phase with smaller 
petals and longer styles occurs widely in temperate regions of 
the N. Hemisphere. 

16. Stellaria humifusa Rottb. S. humifusa var. oblongi- 
folia FenzI——Ezo-naxost. _—_ Glabrous perennial; stems de- 
cumbent and branched at base, 5-10 cm. long; leaves narrowly 

oblong to elliptic or broadly lanceolate, slightly fleshy, 10-15 
mm. long, 2.5-4 mm. wide, acute to subobtuse, obsoletely 1- 

nerved; flowers axillary, the pedicels 1-3 cm. long; sepals 
narrowly ovate to broadly lanceolate, 4-5 mm. long, acute, 
weakly 3-nerved; petals white, slightly longer than the sepals, 
deeply bifid; capsules slightly shorter than the sepals, ovoid; 
seeds about 0.8 mm. long, nearly smooth—July-Aug. Wet 
sandy beaches; Hokkaido (e. distr.) ——Cooler regions of the 
N. Hemisphere. 

17. Stellaria calycantha (Ledeb.) Bong. Arenaria caly- 
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Tufted, essentially glabrous perennial herb; stems 5-15 cm. 
long, branched and decumbent at base; leaves narrowly oblong 
to broadly lanceolate, acute, 5-15 mm. long, 2-4 mm. wide; 

flowers solitary, axillary, the pedicels 1-2 cm. long; sepals 
broadly lanceolate, acute, weakly 3-nerved, 2-3 mm. long; 
petals absent; seeds nearly smooth——Wet places in alpine 
regions; Hokkaido, Honshu (centr. distr.); rare. Kam- 

chatka, n. Kuriles, N. America, and N. Europe. 
18. Stellaria monosperma Hamilt. var. japonica 

Maxim. S. paniculigera Makino——O-vama-iakose. _ Per- 
ennial; stems suberect, branched, 40-80 cm. long, with a longi- 
tudinal line of hairs; leaves oblong to broadly lanceolate or 
broadly oblanceolate, 4-12 cm. long, 1.5-3 cm. wide, glabres- 
cent, short-petioled or subsessile, acuminate, acute at base; in- 

florescence loose, the pedicels 3-12 mm. long, short-glandular, 
the bracts small, foliaceous; sepals membranous, lanceolate, 

acuminate, short glandular-hairy, 35-5 mm. long; petals 

shorter than the sepals, bifid, white; capsules ovoid-globose, 
2.5-3 mm. long, membranous, indehiscent; seeds solitary, about 
2.55 mm. across, nearly smooth——Aug—Oct. Woods in 
mountains; Honshu (Kanté Distr. and westw.), Shikoku, Kyu- 
shu.—The typical phase occurs from China to India. 

19. Stellaria radians L. Ezo-6-yamMa-HaKore. Rather 
loosely appressed, silky-pubescent perennial; stems erect, 50-80 
cm. long, mostly simple or sparsely branched; leaves lanceo- 
late to oblanceolate, 6-12 cm. long, 1-2.5 cm. wide, short- 

acuminate, acute at base, subsessile, the lateral nerves rather 
distinct; cymes relatively large, loose, the pedicels 1-3 cm. 
long, deflexed in fruit, the bracts foliaceous; sepals ovate or 
narrowly so, subobtuse, 6-8 mm. long, l-nerved; petals broadly 
obovate, 8-10 mm. long, laciniate——July-Aug. Meadows in 
lowlands; Hokkaido—Kuriles, Kamchatka, Sakhalin, Man- 

churia and e. Siberia. 

cantha Ledeb.; S. yezoalpina Nakai ——KancuHI-YACHIL-HAKOBE. 

12. DIANTHUS L. NapesHiko Zoku 

Perennial herbs or rarely subshrubs; leaves flat, mostly linear; inflorescence cymose, paniculate or sometimes fasciculate: 

flowers solitary, red, rose, rarely white or yellowish; calyx tubular, 5-toothed, parallel-veined, subtended by 2 to many bracts; petals 

5, the claw slender, the limb toothed or laciniate, rarely entire, hairy above or glabrous; stamens 10; gynophore often stipelike; 

ovary Llocular, the styles 2; capsules cylindric or ovoid, 4-toothed or -valved; seeds discoid, flat, peltately attached——About 

100 species, in Europe, Asia, N. Africa, and n. N. America. 

1A. Petals toothed on upper margin; inflorescence a dense many-flowered cyme; leaves deep green, elliptic to lanceolate or spathulate, the 

upper bracts often elongate. 
2A. Innovation-shoots slightly elongate, with a tuft of leaves at top; cauline leaves spathulate to elliptic, usually obtuse; stems glabrous. 

3A. Inflorescence dense, many-flowered; stems 20-50 cm. long, erect from the base. .........-- 00sec eee sence sees 1. D. japonicus 

3B. Inflorescence loose, few-flowered; stems 15-30 cm. long, often decumbent at base. ..........00seeeeeeeeeeeee 2. D. kiusianus 

2B. Innovation-shoots not elongate; cauline leaves lanceolate or narrowly so, acute to acuminate; stems often with short papillose hairs 

Below, thesmod es: sieaicccyaw alomsley svete ictaisltee 3) cre, oc8)s teualels Bo EE OCONEE oe ind CG 3. D. shinanensis 

1B. Petals finely laciniate on upper margin; inflorescence loosely 1- to 8-flowered; leaves glaucous, linear to narrowly lanceolate, the 

ipper. bracts! shortvand| broad umeetseieyel -teieiclale bie eielele ofcter= ata!" 

1. Dianthus japonicus Thunb. D. nipponicus Makino; 
D. ellipticus Turcz.; D. barbatus var. japonicus (Thunb.) 
Yatabe——Fuji-NApDEsHIKO, HAMaA-NADESHIKO. Stout gla- 
brous perennial; stems erect, ascending from the base, 20-50 
cm. long, terete; radical leaves oblanceolate-oblong, papillose 
on margin, gradually narrowed below to a short petiole, the 
cauline leaves rather thick, sessile or nearly so, narrowly ovate 
to oblong or narrowly so, 4-8 cm. long, 1-2.5 cm. wide, obtuse 
to rounded or subacute, lustrous above; inflorescence densely 
many-flowered, rather flat-topped, the bracts elliptic, long- 
caudate; calyx-tube 1.5-2 cm. long; petal-limb obtusely deltoid, 

| ARE GHEE DAA IIE CISD RGU hac kee 4. D. superbus 

6-7 mm. long, rose or rose-purple, toothed on upper margin; 
capsules slightly exserted beyond the calyx-tube; seeds about 2 
mm. long, black, punctate-scabrous——July-Oct. Hokkaido 
(?), Honshu, Shikoku, Kyushu-——Ryukyus and China. 

2. Dianthus kiusianus Makino. D. hachijoensis Nakai 
—HIME-HAMA-NADESHIKO. _ Resembling the preceding spe- 
cies but smaller; stems often decumbent at the base, 15-30 cm. 

long; cauline leaves narrowly oblong to oblanceolate, 1-4 cm. 
long, 4-12 mm. wide, rounded to obtuse, mucronate; flowers 

few, loosely racemose, the bracts elliptic, subulate at apex; 
calyx-tube 15-20 mm. long, the teeth nearly awn-tipped; petals 
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rose-purple, about 10 mm. long, obtusely triangular, toothed on 
upper margin.—June-Oct. Near the sea; Kyushu. 

8. Dianthus shinanensis (Yatabe) Makino. D. barbatus 
var. shinanensis Yatabe; D. takenakae Honda——Suina-no- 
NADESHIKO, MIYAMA-NADESHIKO. Perennial herb; stems erect, 
20-40 cm. long, rather stout, often with short papilloselike 
hairs below the nodes; cauline leaves linear-lanceolate to 

broadly lanceolate, 3-6 cm. long, 3-8 mm. wide, deep green, 
glabrous, papillose on margin, acuminate to acute, narrowed 

below to a short petiole; inflorescence densely flat-topped, the 
bracts oblong, long-linear to subulate-appendaged; calyx-tube 
1.5-2 cm. long; petals rose-purple, obtusely triangular, 7-9 mm. 

long, scattered-pubescent on the inside near base; capsules 
slightly exceeding the calyx; seeds about 2 mm. long——July-— 

Aug. Valleys and ravines in mountains; Honshu (centr. 
distr.). 

4, Dianthus superbus L. Ezo-KAWARA-NADESHIKO. 
Stems 30-50 cm. long, erect, often branching at base, glabrous; 
leaves broadly linear, narrowly oblanceolate or linear-lanceo- 
late, 4-7 cm. long, 2-10 mm. wide, papillose on margin, acumi- 
nate, glaucous, shortly clasping at base; flowers 3-8, pale rose 
or rarely white, the bracts 2-paired, the lower pair rarely be- 

13. CUCUBALUS L. 

CARYOPHYLLACEAE 

coming larger, concealing the upper ones; calyx-tube 2-3 cm. 
long, 2-3 times as long as the upper bracts; petal limb 2-2.5 
cm. long, broadly obovate, deeply laciniate, hairy at base above. 
—June-Sept. Mountains; Hokkaido, Honshu (centr. and 
n. distr.) ——Europe, Siberia, Manchuria, and Sakhalin. 

Var. speciosus Reichenb. D. superbus var. monticola Ma- 
kino——TakaneE-NaDEsHIko. Dwarf alpine phase——Hon- 
shu (centr. distr. and northw.), Hokkaido. 

Var. longicalycinus (Maxim.) Williams. D. superbus 
forma longicalycinus Maxim.; D. oreadum Hance; D. longi- 
calyx Mig.m—Kawara-NaDEsHIKo, NapgsHiko. Stems 30-80 
cm. long; bracts 3- to 4-paired, the upper ones somewhat larger, 
short-cuspidate; calyx-tube 2.5-4 cm. long, rather slender, 3-4 
times as long as the upper bracts———July—Oct. Meadows, 
lowlands and mountains; Honshu, Shikoku, Kyushu——For- 

mosa, Korea, and China. 
Dianthus chinensis L. Sexicuiku. Plant with long- 

cuspidate bracts and white to deep red laciniate petals—— 
Cultivated ——China and Korea. 
Dianthus barbatus L. Amerixa-NADESHIKo. Frequently 

cultivated in our gardens— Europe to Siberia, Manchuria, 

and China. 

NAMBAN-HAKOBE ZOKU 

Short-pilose perennials; stems elongate, branched; leaves ovate; inflorescence paniculate, loose, the flowers solitary, terminal; 
calyx at anthesis nearly cylindric, accrescent, cup-shaped in fruit with recurved upper margin, 10-nerved, 5-fid; petals 5, white, 
long-clawed, the limb bifid, with 2 small scales inside at base; stamens 10; receptacle stipelike; ovary l-locular, many-ovuled; 
styles 3, slender; capsules globose, slightly fleshy and berrylike; seeds black, lustrous———One variable species, in the temperate 

regions of the Old World. 

1. Cucubalus baccifer L. var. japonicus Mig. Nam- 
BAN-HAKOBE. Stems much elongate and branched, more 
than | m. long; leaves ovate to narrowly so, 2-5 cm. long, 7-20 
mm. wide, acuminate, abruptly short-petiolate, nearly glabrous 
above, short-pilose beneath especially on the nerves, ciliolate, 
the petioles 1-4 mm. long; calyx 10-12 mm. long, green, ac- 

petals about 15 mm. long, the limb cuneate, bifid, as long as 
the claw; capsules globose, about 8 mm. across, the gynophore 
25-3 mm. long; seeds about 1.3 mm. long—July—Oct. 
Thickets in mountains and foothills; Hokkaido, Honshu, Shi- 
koku, Kyushu; rather common.—Korea, Manchuria, s. 

Kuriles, and Sakhalin. 

crescent, nearly glabrous, the lobes narrowly ovate, acute; 

14. LYCHNIS L. SENNO Zoku 

Perennial herbs with flat leaves; calyx slightly inflated, clavate, ovoid or tubular, 5-toothed, 10-nerved; petals 5, clawed below, 
the limb variously toothed or lobed, rarely entire, with 2 small scales inside at base; stamens 10; styles 5, opposite the calyx- 

teeth, rarely 4 or 5; ovules many; capsules often short-stiped, with as many teeth or lobes as the styles; seeds often tubercled. 

—Thirty to forty species, in the temperate or cold regions of the N. Hemisphere. 

1A. Flowers white; pedicels often longer than the calyx; calyx 7-12 mm. long. .................. 22 sees ese esses eee 1. L. gracillima 

1B. Flowers vermilion or deep red, rarely white; pedicels short, nearly as long as the calyx or shorter, sometimes nearly absent; calyx 15-30 

mm. long. 
2 Awe Petalsventire-showershvermilionereece eastern cee eerie ciate teeta rtereieneal Coker aces 2. L. miqueliana 

2B. Petals toothed or laciniate. 
3A. Bracts ascending, linear to lanceolate, 5-10 mm. long, 1-2 mm. wide; limb of petals laciniate. 

4A. Leaves lanceolate to linear-lanceolate, 5-10 mm. wide; flowers light red. ..........--.------ eee eeeeseeee 3. L. Riusiana 

4B. Leaves ovate to narrowly so, 1-3 cm. wide; flowers deep red. 
Sie i Calyxhil 51/8 sim tay) MO eH? Nake eve SMV See ne reve eee ists» ecea eee epee teteietaie hs taue ucla ier gee ete eve acai ReeeaL ss 4. L. wilfordii 
SB: eCalyxe25—3.0 crm salom a yyesytre ies oye seek cee ih RR RO Tee ae oe cht AR Sec colette tet cee tees 5. L. senno 

3B. Bracts appressed to the calyx, lanceolate to broadly so, 1-1.5 cm. long, 5—7 mm. wide; limb of petals toothed. 
6A. Petals deeply bifid, the lobes narrowly oblong; flowers deep red; calyx 15-17 mm. long. .................... 6. L. fulgens 

6B. Petals unlobed or very shallowly 2-lobed. 
7A. Plant glabrous; flowers yellowish red; claw of petals longer than the calyx. ............................ 7. L. coronata 
7B. Plant pubescent; flowers deep red, rarely white; claw of petals not exceeding the calyx. .................... 8. L. sieboldit 

1. Lychnis gracillima (Rohrb.) Makino. Silene gracil- 
lima Rohrb.; L. stellarioides Maxim.; L. ugoensis Makino—— 
SENJU-GAMPI, SHIRANE-GAMPI.  Caudex short; stems 40-100 

cm. long, rather slender, scattered white-pubescent; leaves thin, 
lanceolate or broadly so, 5-13 cm. long, 1-3.5 cm. wide, sessile, 
nearly glabrous, long-acuminate, slightly narrowed below; in- 
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florescence rather loose, the pedicels 2-6 cm. long, glabrous; 
calyx campanulate-tubular in anthesis, clavate-campanulate in 
fruit, membranous, glabrous, 7-12 mm. long, the teeth short- 

ciliate; petals white, the limb 12-15 mm. long, bifid and 
toothed; capsules about 10 mm. long, short-stipitate, narrowly 
ovoid; seeds tuberculate——July—Aug. Woods and thickets 
in mountains; Honshu (n. and centr. distr.). 

2. Lychnis miqueliana  Rohrb. Fusuicuro-sENNno. 
Stems 50-80 cm. long, slightly branched below, scattered- 
pubescent or nearly glabrous, with dark thickened nodes; 
leaves ovate, obovate or oblong, 5-12 cm. long, 2.5-5 cm. wide, 
sessile, pubescent on nerves and on margin while young, short- 
acuminate to acute; bracts subulate-linear, 5-10 mm. long, 1-2 
mm. wide, recurved above; pedicels 3-7 mm. long; calyx gla- 
brous, 2.5-3 cm. long, narrowly clavate, the teeth short-ciliate; 

limb of petals 2.5-3 cm. long, vermilion, very rarely white, 
cuneate-obovate, nearly entire; seeds black, tuberculate—— 

July-Oct. Woods in mountains; Honshu (Kanto Distr. and 
westw.), Shikoku, Kyushu. 

8. Lychnis kiusiana Makino. Ocura-sENNO. Stems 
60-80 cm. long, simple, glabrescent or slightly recurved-scab- 
rous; leaves lanceolate to linear-lanceolate, 5-10 cm. long, 6-12 
mm. wide, gradually acuminate, subacute at base, loosely 
scabrous; bracts linear, 3-8 mm. long, about 1 mm. wide, 

ascending; pedicels short-pilose, 3-12 mm. long; calyx mem- 
branous, narrowly tubular, slightly thickened above, nearly 
glabrous, 2-2.5 cm. long, the teeth short-ciliate; claw of petals 
slightly longer than the calyx, the limb red, laciniate ——July- 
Aug. Honshu (w. distr.), Kyushu; rare. 

4, Lychnis wilfordii (Regel) Maxim. L. Jaciniata var. 
japonica Maxim.; L. fulgens var. wilfordit Regel; L. laciniata 
Maxim., non Lam.—EMp1-sENNO. Stems simple, 50-80 
cm. long, glabrescent or scattered soft-pubescent; leaves nar- 
rowly ovate to oblong-ovate, 3-7 cm. long, 1-2 cm. wide, 
acuminate, rounded and slightly clasping at base, short-ciliate; 
bracts spreading, linear or linear-lanceolate, 3-5 mm. long; 
pedicels 3-10 mm. long, yellowish brown pubescent; calyx 
nearly glabrous, tubular at anthesis, short-clavate in fruit, 12- 
18 mm. long, membranous, the teeth short-ciliate; limb of 
petals deep red, about 2 cm. long, deeply and finely laciniate; 
capsules about 13 mm. long, narrowly oblong; seeds with 
elongate tubercles——July-Aug. Hokkaido, Honshu (centr. 
distr.) ; rare ——Ussuri, Manchuria, and n. Korea. 

5. Lychnis senno Sieb. & Zucc. SENNO. Plant short- 
pubescent; stems 50-70 cm. long; leaves ovate, 4-6 cm. long, 

15. MELANDRIUM Fries 
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2-3 cm. wide, short-acuminate, acute at base; bracts lanceolate 
or narrowly so, 8-12 mm. long, 2-3 mm. wide, ascending; 
calyx 2.5-3 cm. long, clavate, membranous, long-pubescent; 
limb of petals usually deep red, rarely white, 15-20 mm. long, 
cleft with few lobes——July-Aug. Chinese plant cultivated 
in old gardens. 

6. Lychnis fulgens Fischer. Ezo-senno. Roots slightly 
thickened at base; stems 50-70 cm. long, with scattered long 
white hairs; leaves narrowly ovate, 4-6 cm. long, 1.5-2.5 cm. 

wide, acuminate, rounded at base, sessile; bracts broadly lance- 

olate, 10-15 mm. long, 5-7 mm. wide, with long white hairs, 
erect; flowers deep red; calyx tubular, 15-17 mm. long, mem- 
branous; limb of petals broadly cuneate, about 2 cm. long, 
deeply bifid, the lobes narrowly oblong, obtuse, shallowly 
toothed on upper margin——Honshu (Shinano Prov.), also 
reported to occur in Hokkaido—n. Korea, Manchuria, and 

Ussuri. 
7. Lychnis coronata Thunb. L. grandiflora Jacq.; Agro- 

stemma banksia Meerb——Gamei. Plant nearly glabrous; 
stems green, 40-80 cm. long, thickened at the nodes; leaves 
ovate or elliptic, 5-8 cm. long, 2-4 cm. wide, slightly scabrous 
on margin, rounded and narrowed toward the base, sessile; 
bracts erect, broadly lanceolate, 10-15 mm. long, 5-8 mm. 
wide, short-ciliate; calyx 2.5-3 cm. long, glabrous, rather thick, 
gradually broadened above, long-tubular, the teeth short, short- 
ciliate; claw of petals slightly longer than the calyx, the limb 
2-2.5 cm. long, yellowish red, with rather deep irregular teeth 
on upper margin—June-July. Chinese plant cultivated in 
our gardens. 

8. Lychnis sieboldii Van Houtte. L. coronata var. sieb- 
oldii (Van Houtte) L. H. Bailey; L. speciosa Carr—Matsvu- 
MOTO, MATSUMOTO-SENNO. Roots slightly thickened at base; 

stems long-pubescent, 40-70 cm. long; leaves narrowly to 
broadly ovate, 5-8 cm. long, 2.5-4.5 cm. wide, acuminate to 

short-acuminate, scattered scabrous above, pilose beneath and 
on margin, rounded to abruptly narrowed at the sessile base; 
inflorescence rather dense, the bracts broadly lanceolate, 15- 
20 mm. long, 6-10 mm. wide, sometimes slightly recurved 
above, long-ciliate; calyx 2.5-3 cm. long, submembranous, 
long-pubescent on upper portion of ribs, the teeth rather short, 
acuminate, the tip subobtuse; limb of petals deep red, rarely 
white, 2-2.5 cm. long, broadly cuneate, shallowly 2-lobed, the 

lobes shallowly toothed——June-July. Honshu (Shinano 
Prov.), Kyushu; very rare. 

Fusuicuro Zoku 

Annual, biennial, or perennial herbs; leaves flat; inflorescence cymose; calyx tubular or tubular-campanulate, 10- or 20-nerved, 

often inflated, 5-toothed; petals clawed, the limb bifid, with 2 small scales inside at base; stamens 10; capsules 3- to 6-valved, often 

stipitate; styles 3-6——Many species in he N. Hemisphere and in S. America. 

1A. Styles 5 or 6; capsules 5- or 6-toothed. ...........-..200000- 
1B. Styles 3; capsules 3-lobed or -toothed. 

2A. Biennial; limb of petals much shorter than the calyx-tube. 

BE OBO Oe ROOTS aE PAA OR CSOD FERC Ge ot 1. M. apetalum 

3A. Leaves and calyx rather densely short-puberulent; seeds about 0.5 mm. across. ..........0eeeeeeeeeeeeeeeeees 2. M. apricum 

3B. Leaves and calyx glabrous or scattered-pubescent; seeds about 0.7 mm. across. 1.2.1.2. ee eeeereeeeeeeereeeee 3. M. firmum 

2B. Perennial; limb of petals as long as to longer than the calyx-tube. 
4A. Calyx tubular, subtruncate at base; flowers pale rose, rarely white; leaves lanceolate or narrowly so. ........+++: 4. M. keiskei 

4B. Calyx campanulate, narrowed below; flowers white; leaves ovate to narrowly so. 1.1... eee e ee eee ee eee eee ee eeee 5. M. yanoei 
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1. Melandrium apetalum (L.) Fenzl. Lychnis apetala 
L.; M. apetalum forma okadae Makino——TaxkaNE-MANTEMA, 
Tufted perennial with stout rhizomes; stems 10-20 cm. long, 
pubescent, with 2-4 pairs of leaves; radical and cauline leaves 

narrowly lanceolate, 3-8 cm. long, 2-10 mm. wide, short- 
pubescent especially on margin, acuminate, l-nerved, gradually 
narrowed to the somewhat clasping base; flowers solitary, 
terminal; calyx narrowly tubular-ovoid in anthesis becoming 
ovoid in fruit, 12-15 mm. long, 5-toothed, 10-nerved, black- 
ened on nerves, white-pubescent; limb of the petals about 2 
mm. long, slightly retuse; capsules narrowly ovoid, 5- to 6- 
toothed, the teeth bidentate; seeds flat, red-brown, broadly 
winged, smooth, about 2 mm. across inclusive of the wing—— 
July-Aug. Alpine slopes; Honshu (centr. distr.); rare. 
N. Europe and Siberia to the Kuriles and N. America. 

2. Melandrium apricum (Turcz.) Rohrb. Silene aprica 
Turcz——HiMeE-KE-FusHicuro. Densely gray-puberulent bi- 
ennial; stems 20-50 cm. long; leaves linear-lanceolate to lanceo- 

late or oblanceolate, sometimes narrowly obovate, 2-8 cm. long, 
2-15 mm. wide, acute; inflorescence bracts herbaceous, the 

pedicels 5-30 mm. long; calyx narrowly ovoid in anthesis, 
ovoid in fruit, 8-10 mm. long, 5-toothed; limb of petals about 
2 mm. long, retuse, pale rose; capsules ovoid, 6-8 mm. long, 
very short-stipitate, shallowly 6-lobed; styles 3; seeds reniform, 
about 0.5 mm. across, with rather small elongate tubercles on 
margin——May-Aug. Honshu (w. distr.), Kyushu-—Ko- 
rea, n. China, and e. Siberia. 

8. Melandrium firmum (Sieb. & Zucc.) Rohrb. Silene 
firma Sieb. & Zucc.; S. melandryformis Maxim.; M. apricum 
var. firmum (Sieb. & Zucc.) Rohrb——Fusuicuro. Erect 
biennial; stems glabrous, 30-80 cm. long; leaves oblong or 
ovate, sometimes broadly lanceolate, 3-10 cm. long, 1-3 cm. 
wide, short-acuminate, narrowed at base, ciliate, often loosely 
pubescent on both sides; cymes terminal and axillary, the 
bracts often membranous, the pedicels glabrous, 1-3 cm. long; 
flowers erect; calyx ovoid, glabrous or nearly so, 7-10 mm. 

long, 10-nerved; limb of the petals 2-3 mm. long, white, 2- 

16. SDLENE L. 
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lobed; capsules ovoid, 7-8 mm. long, short-stipitate; seeds 
reniform, about 0.6 mm. long, small-tubercled ——June-Sept. 
Hokkaido, Honshu, Shikoku, Kyushu-——Forma pubescens 
(Makino) Makino. M. firmum var. pubescens (Makino) Ma- 
kino; M. apricum var. firmum forma pubescens Makino— 
Ke-FusHicuro. Plant pubescent. e. Siberia, China, Korea, 
and Ryukyus. 

4. Melandrium keiskei (Miq.) Ohwi. Silene keiskei 
Miq.; S. maximowicziana Rohrb—O-siranji. _ Perennial 
herb with short, stout, branched rhizomes; stems tufted, slen- 
der, mostly erect or ascending, sometimes decumbent, nearly 
glabrous or slightly short-pubescent; leaves lanceolate or nar- 
rowly so, acuminate, sessile, 1.5-6 cm. long, 3-10 mm. wide, 
glabrescent; cymes loosely few-flowered; calyx tubular, 10-13 
mm. long, glabrous or nearly so, subtruncate at base; limb of 
petals 10-15 mm. long, obovate, bifid; capsules oblong; seeds 
flat, reniform, about 1 mm. across, with cylindric hairlike 
tubercles—July—Sept. Mountains; Honshu (centr. distr.). 

Var. minus (Takeda) Takeda. Silene keiskei forma minor 
Takeda——BrranjJI. Soft hairy on leaves, pedicels, and 
calyx——Honshu (Kanto and centr. distr.). 

Var. akaisialpinum Yamazaki. Taxane-ziranyi. Tufted; 
stems low; flowers 1-2, rose-colored, large, 3-4 cm. across, the 
pedicels and calyx short-hairy——Alpine; Honshu (centr. 
distr.). 

5. Melandrium yanoei (Makino) Williams. Silene 
yanoet Makino——TeBAKo-MANTEMA. Somewhat tufted per- 
ennial; stems erect, 20-40 cm. long, short-pubescent above; 
leaves ovate to narrowly so, 2-4 cm. long, 1-1.5 cm. wide, 
rather long-acuminate, nearly glabrous, slightly scabrous on 
margin, sessile or short-petioled; cymes 1- to few-flowered, 
loose, the pedicels slender, often with a pair of small linear 
bractlike leaves; calyx campanulate, glabrous, green, 6-7 mm. 
long, 5-lobed to the middle; limb of petals cuneate, 6-7 mm. 
long, white, bifid; capsules ovoid; styles 3; seeds reniform, 
about 1 mm. across, with diminutive tubercles ———Aug. Shi- 
koku; rare. 

Mantema Zoku 

Annuals, biennials, or perennials, rarely suffrutescent; leaves flat; inflorescence cymose; flowers white, rose or rose-purple; 
calyx tubular, ovoid or campanulate, 5-toothed, 10- or more-nerved; petals 5, the claw rather long, the limb usually bifid, with 
2 small scales inside at base; stamens 10; styles 3(-5); ovary 1-locular, 3- to 5-septate at base; capsules ovoid or oblong, the teeth twice 
as many as the styles ——About 200 species. 

1A. Biennial; petals white to rose-purple, the limb subentire; calyx ovoid in fruit. ........... 2 ee eee eee eect e eee eee 1. S. gallica 
1B. Perennial; petals pale rose or white, the limb bifid; calyx obovoid or clavate in fruit. 

2A. Stems with tufts of short leaves at the nodes; calyx glabrous, 6-7 mm. long; limb of petals white, deeply bifid; stamens nearly as 
long as the petals, long-exserted. ..........00000eeeeees PE OOS.A nc CA c CBW Opa ninnS HOD amb mceca Deaaidi HO 2. S. foliosa 

2B. Stems without tufts of leaves at the nodes; calyx pubescent, 12-15 mm. long; limb of petals pale rose to white, shallowly bifid; 
stamens shorter than the petals, only slightly exserted. .... 

J. Silene gallica L. S. anglica L.—Sutropana-Man- 
TEMA. Biennial with coarse spreading hairs; stems erect, 
30-50 cm. long, often branched at base; leaves oblanceolate to 
broadly so, 2-4 cm. long, 5-10 mm. wide, acute to rounded, 

mucronate, sessile above, the radical ones subpetioled; flowers 

solitary in axils, forming a terminal bracteate spikelike raceme, 
the pedicels 1-8 mm. long; calyx toothed, inflated after anthe- 
sis, ovoid, 8-10 mm. long, puberulent and pilose; limb of 
petals 3-4 mm. long, white, with 2 small oblong obtuse scales 
inside at base; capsules ovoid; seeds reniform, black, about 0.8 
mm. across, with slightly raised concentric lines and minute 

PGA dicieLaleo cm a.com Dido moO AeOIOTG COS O OMG NaC dauS 3. S. repens 

Naturalized in Honshu. Intro- tubercles ——May-July. 
duced from Europe. 

Var. quinquevulnera (L.) Rohrb. S. quinquevulnera L. 
—Mantema. __ Limb of petals with a large dark red-purple 
blotch, the scales lanceolate, acute. ‘Waste ground, along 
railroads and sandy beaches; naturalized in Honshu, Shikoku, 

Kyushu; common.—Introduced from Europe. 
2. Silene foliosa Maxim. Ezo-mantemMa. Perennial 

herb; stems tufted, erect, 20-40 cm. long, shortly recurved- 
hairy, thickened on nodes; leaves at base rosulate, petiolate, 
narrowly oblanceolate, 5-7 cm. long, 4-8 mm. wide, acute, 




