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      ABSTRACT This is the second part of the taxonomical revision of the
    Tribe Senecioneae in Eastern Asia. The species are enumerated under foureeen
    genera in which the infi"ageneric taxa are arranged in natural system.
    Considering the data obtained by the chromosome studies, some emendations
 • are made concerning to some sections.

                             ERumeration

   An attempt is iinade to enuixterate all the species of Tribe Senecioneae l{nown
in.Eastern Asia. Owing to the availability of materials, the Siberian aRd
Central Asiatic species are excluded bnt the Hinaalayan species are included.
ThE}s, the area treated in this studies coincides mostly with the Sino-Japanese

reglon.
   In order to clarify the relationships among our genera from the standpoints
of chromosome studies, the chromosome accotmts are cited not only the species
concerned but those outside of our region. Although the living materials are
indispensable to examine the chromosomes, it is very difficult to observe tlie
chromosomes of the plants in the foreign countries. Thus, it is necessary to
make further studies especially on the Himalayan and Chinese species.
   The rnorphological investigations are made by herbarium specimens and partly
by living materials. The specimens examined in this studies are 1<ept in the
herbaria listed below. Tlae indicat•ion of those herbaria is in accordance with

the general use. •    KYO Herbariuni of Kyoto University, Kyoto.
    MAK Makino E[erbarium of Tokyo Metropolitan University, Tol<yo.
    TAI Herbarium of the ATational Taiwan University, Taipei, Taiwan.
    TI Herbariuni of Tol<yo University, Tol<yo.
    [L"]XTS• The tNational Science iMuseum, Tokyo.
    Grateflll acknowledgement is made here to the directors and curators of

tt
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these herbaria.
    The following revisions are much j,inportant to investigate all the taxa under
consideration, though comprehensive contributions have been published since
those literatures,

    HooKER, J. D. F"lora of British India, III (1881)
    }tlANDEL-rvlAzzETTi Symboleae Sinicae, VII (1936)
    KiTAMuRA, S. Compositae Japonicae, III (1942)
    To simplify this revision, the synonymies cited in the above revisions are not
repeated here, except in the case some amendments are necessary. SHiu-YiNG
Hu is publishing `The Compositae of China' which comprises all the species
described from China.
    The distribution maps are made from the localities of the specimens kept in
tlie herbaria cited above. Speciiinens quoated in the revision of KiTAMuRA's
Compositae Japonicae are here not listed up except for the probleinatical iTiateri-
als, but the speciinens collected froin ChiRa and the Hiinalayas are fully cited
for each species.

                             Tribe SeRecioReae

    Tribe SenecioReae CAss. in Journ. PhyE. 88:196 (1819) rL"ype: Senecio L. ;
KiTAM. Comp. Jap. III:155 (1942) inc]. syn. ; KiRpiTcHENii<ov, Fl. URSS, XiXVI:
638 (1961).
    rl"hree subtribes, I.iabinae, Senecioninae and Othonninae, have been arranged
by HoFFMAN in Tribe Senecioneae. Subti"ibe Senecioninae is distinguished from
subtribes Liabinae and Othonninae by the features of jnvQlucral scales.
According to the HoFFMAN's Iimitation on these subtribes, our genera are well
referred to subtribe Senecionincae. Subtribes Liabinae and Othonninae do not
occur lll oul' regloll,

                           Subtribe Seneeioninae

    Subtribe SeRecioninae ItloFFM. in ENGLER u. PRANTL Pfl.-fam. IV-5: 286
(1894) Type: Senecio L.; KiTAM. Coi:np, Jap, III: 159 (1942) excl. syn. Subt-
ribe Othonninae ; KiRpiTcHENii<ov, FI. URSS, XXVI: 638 (1961).
    Plants monoecious except Petasites, which is dioecious, perennicftl or rarely
annual, herbs or rarely shrubs. Leaves alternate, except .opposite in Arnica,
usual]y revolute but involute in Fap'fugium. Inf]orescences so]itary, corymbose
or racernose. Involucral scales 1-seriate or 2-seriate and equal or subequal.
Receptacles flat or slightly convex, usually naked. E[eads witla 3 to many
florets, heterogamous radiate, hermaphrodite discoid or rarely hoiinogainous
discoid. Disk florets tubtdar or campanulate, 4-5 lobed at the apex, heri[na-
phrodite and ray f'lorets ligulate or filif'orm, f'emale. A.nther bases obtuse or
taileci. Cells of the tipper part of t'ilanient sai]ie or clifferent in size. Sty]e

branches clavate, subulate or ti-uncate, with hairs or papilla. Achenes with
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fine hairy pappus, glabrouts or hairy, terete or rarely angular, cylindric, linear
oblong, usually tapered off at both ends, entire except witli short beal< in
Miricacalia. Cotyledons usually two and lanceolate, but one and orbiculate
in Syneilesis.

   Distribution:about 60 genera are ranging over nearly the whole world,
but 14 genera occur in our region. Five genera are known enClemic to Asia.

                           Key to the Genera

A. Leaves coming aft'.er the flowers ; hermaphrodite flowers sterile................B.
A. Leaves coming before the flowers; hermaphrodite flovLrers fertile.............C.
B. Plants monoecious.......................................................... ...Genus Tussilago,

B. Plants dioecious. ............................................................... Cienus Petasites.

C. Leaves opposite......................................................................Genus Arnica.

C. Leaves alternate. ............................................................•...........••••......•• D•

D. Involucral scales herbaceous; style branches clavate. ...... Genus Deronieum.
D. Involucral scales not herbaceous ; style branches subulate or truncate. ......E.
E. Style branches subulate, covered with papilla for their entire length. ......F.
E. Style branches truncate, coxrered with thicked hairs at their apex or for
   their entire length................................................................................•• I.

F. Vaginate sheatla not developed; heads discoid......................Genus Gynura.
F. Vaginate sheaths developed; heads radiate or discoid..............................•G•

G. Leaves involute ; vaginate sheaths shortly developed. ......Genus Farfugium,
G. Leaves revolute ; vaginate sheaths well developed. ..................................••H,

}{. H[eads many or rarely single, erect. ................................. Genus Ligularia.

H Heads single or rarely many, cernuous. ............... Gentis Cremanthodium.
I. Styles covered with a ring of hairs at apex........................................... J.

I. Styles covered with thickened hairs for their entire length of branches.... L.
J. Heads mostly with bracteoles, radiate or rarely disci'form...................... K.

J. Heads without bracteoles, discoid...........................................Genus Emilia,

K. Mostly herbs or undershrubs ; corolla pale-yellow or rarely orange-red ;
   ligulate florets present or rcarely absent. ..............................Genus Senecio,

K. Shrubs ; coroIIa pale-rosy-purple ; ligulate florets absent. ......................•.••.

    ..••..•..............................•••••.......-•••••..........................Genus Dendrocacalia.

I.. Cotyledon single. ............................................................ Genus Syneilesis,

L. Cotyledon not single............................................................................... IM.

M. Achenes with short beak, ............................................. Genus Miricaealia.

M. Achenes without beak.......................................................... Genus Cacalia.

                            Genus Tussi}ago

    7'ussilago was described by LINNAEus together with some species now belonging
to Petasites. After DE CANDoLLE's treatment, as a monotypic genus, the
circumscription of Tussilago has been followed by ]ater investigators.
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   Tussilago L. Gen. Pl. n, 856 (1754) pro parte, Type: T. farfara; DC.
Prod. V:208 (1836); BENTH. in BENTH. et HooK, f. Gen. Pl. II:438 (1873
-76); CLARi<E, Comp. Ind. 166 (1876); HooK. f. FI, Brit. Ind. III:330
(1881); HoFFM. in ENGLER u. PRANTL Pfl.-fam. IV-5: 289 (1889) ; KiRpiTcHE-
NIKov, Fl. URSS, X>(VI: 641 (l961).
   PIants monoecious, scapigerous and perennial, with creeping rhizomes.
Radical leaves with white, wooly hairs beneath, orbiculate, cordate, angled or
toothed, Scapiform stems with many small scale-like leaves. Inflorescence
solitary. Heads of many florets, radiate, Ray florets with filiform ligules,
in several rows, female and fertile. Disk florets herirtaphrodite, sterile and
tubiform. Pappus of female achenes soft, snow wliite, ca. 1cm in length and
of hermaphrodite ones scanty or lacking. Anther bases entire or subauriculed.
Cells of the upper part of filament same in size. Styles of disk florets entire
and obtuse, with short papilla for their entire length of stigma.
   Tussilago farfara L. Sp. Pl, II: 865 (1753) Type from Europe; DC.
Prod. VI:208 (1837); CLARKE, Comp. Ind. 166 (1876); FI[ooi<. f. FI, Brit.
Ind. III: 330 (1881); KiRpiTcHENiKov, Fl. VRSS, XXVI: 641 (1961),
   Chroinosome number: n::=-L30 (E[AGERup 1941). 2n==60 (LANGLET 1936; Lb'vE
& L. 1956; GADELLA & K, 1966).
   SiBERiA Tomsk: S. L. Sergievskajo (KYO);G.P. Knith (f} R.A.Kandasova
(TNS). CmNA Prov. Kansu: Lanchow, unknown collector (TI). NEpAL
Marshandi river, S. Alakao (KYO);Kagbeni-Charka, S, Arahao(KYO) ;Kehe
Lllmgpa, S.Arakao (KYO); Pisan-Chame, T, Ful'imblra 179 (KYO).
   Widely distributed in temperate or subarctic region of Eurasia and nortli
Africa, naturalized in north America ; on open slope of naountains.

                    References of Chromosome numbers

  GADELLA, T.W.J. & K. KLipHuis, 1966. Chromosoine numbex-s of flowering
     plants in the Netherlands II. Proceedings Konikl. Nederl. Akademie Yan.

     WetenschaPPen-Amsterdam. Seires C. 69 (5):541-556. .
  HAGERup, O. 1941. Nordiske Kromosom-Tal. 1. Bot. Tidsk. 45:385-395.,
  LANGLET, O. 1936. Nagra Bidrag Till Kannedomen on Kroinosointalen Inon
     Nyinphaeaceae, Ranunculaceae, Polemoniaceae och Compositae. Svensk
     Bot. Tidsfer. 30: 288-294.
  L6vE, A. & D. L6vE, 1956. Cytotaxonomica] conspectus of Icelandic flora..
     Acta llort. Gotob. 20: 65-290.

                            Genus Petasites

   This genus has not yet been clearly circumscribed. Setting a vLreight on
the forixit of marginal 'florets of pistilate head, CAssiNi (1825) distinguished the

genus Nardosmia from Petasites. In 1850, GRENiER and GoDRoN treated
Nardosmia as a section of Petasites. Since that time Petasites has been
                                                    '



         Taxonomic Studies on the Tribe Senecioneae of Eastern Asia II. 23

                        '
trecRt ie.d hbig l.Li,e,i,i'li.Xi,eS,tfigJa,tOpi.'Z,ige, Vc",riOgg,it.a,Y?' K,TAMuRA treated ivardosmta as a

section of Petasites. In Flora URSS XXVI (1961), KupRiANovA gave generic
status to Arardosmia. According to her, Nardosmia is characterized by its
geographical distribution in addition to the claaracters pointed out by CAssiNi.
Arardosmia comprises the arctic and alpine species, while Petasites the species
which do not transgress the timber-line but occur only in temperate zone. Thory.
SoRENsEatT and H. CHRisTIANsEN, however, emphasized that the distinction between
Arardosmia and Petasites could be maintained neither on a morphological nor
geog-raphic-ecological basis at the generic level.

   Tlie shape of corolla seems to be useful to diagnose the species in this
genus. But there are, to some extent, intermediate forms between the ligulate
and disk florets among the species of Petasites as pointed out by ThorV.
SORENsEN and H. CHRisTiANsEN. This feature' can, therefore, not be recognized
as being of systematic value at the generic level. P. .1'aPonicus which was
referred to Nardosmia by KvpRiANovA, occurs not in alpine but only in montane
region in Japan. Thus, Nardosmia may better be considered as a section pf
Petasites as treated by GREaxTiER and GoDRoN and others.
   Petasites MiLL. Gard. Dict, ed. 4, III : PE (1754) Type: P. ma]'or; KiTAM.
Comp. Jap. III: 160 (1942); HARA, Enum. Sperm. Jap.. III: 235 (1952);
KupRiANovA, Fl. URSS,XXVI: 642 (1961); OHwi, Fl. Jap. Eng. ed. 877 (1965).
   IVardosmia CAss. in Dict. Sci. Nat. 34: l86 (1825) Type: N. denticulata;

KupRIANovA, Fl. URSS, XXVI:64-5 (1961).' ' ' •
   Perennial, scapigerous and dioecious herbs with white pubescent or white
wooly hairs, and creeping rlaizomes. Radical leaves large, and cordate,
reniform, hastate or rarely palmate. Leaves of scapiform stems are small and
scale-like usually with parallel-like veins, but sometimes with small laminas at
the top of the scale-Iike leaves. Inflorescences corymbose or racemose, or
rarely solitary. Heads of many florets discoid or radiate. Florets of pistilate
heads fertile and fi'Iiforma, and florets of staminate heads sterile ancl tubiform.
Anther bases entire or obtuse. Cells of the upper part of filament same in
size. Styles of pistilate florets shortly branched, obtuse or rarely acute, with
short papilla for their entire length of the branches. Styles of staminate florets
clavate at the apex conical and shortly divided, just below tlie apex annulate.
Achenes cylindric, linear, terete, glabrous, with fine snow white pappus.
    In the 'following list are shown the somatic number o'f chromosomes reportecl
                                               laby various investigators for sonie species except P. ]aPonzcus. '

Sect. A[ardosmia 'Pelasites fragrans 52 MAuDE 1940
      ll ca.60 SoRENsEN&C. 1964
P. frigidus 60 FLovii< 1940
P. Palmatus ca.60 SoRENsEN&C. 1964
     sagittatus ca. 60 llP.

                                       LANGLE'r 1936
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P. sl}ttrius 60 LAtsiGLET 1936
Sect. Petasites

Petasites albus 60 ScHEERER 1939
P. hybridus 60 GADELLA&K. I966; LANGLET 1936;
                                       L6ve & L. 1956.
      !i (under P. officinalis) 60 LANGLET 1936

P. niveus 60 i!P. Paradoxus ca.60 SoRENsEN&C. 1964
P. zvarrenii 60 LANGLET 1936
    IR their `Contribution to the chromosome cytology ot' Petasites', Thorv.
                     .t/SORENsEN and H. CHRIsTIANsEN note that the number of 2n:==52 chromosomes in
P. fmgrans is apparently erroneous and may be due to the mar]{ed tendency of
the chromosomes to stick together.

                           Key to the Seetions

A. Inflorescence corymbose or solitary ; heads sma]lish, with ligulate florets.
    .................................................................................... Sect. Nardesmia•

A. Inflorescence raceinose; heads somewhat large, without or rarely with small
    ligulate florets. ............................................................... Sect. Petasites.

   Sect. Nardosmia (CAss.) GREN. & GoDRoN, Fl. France, II: 90 (1850);
KiTAM. Coinp. Jap. III: 161 (1942). Nardosmia CAss. 1. c,
   Among ten species known in this section, only one occurs in our region.
   Petasites saxatilis (TRucz.) KoMARov, Fl, Mansh. 684 ,(1907); KiTAM.
Comp. Jap. III: 161 (1942), Arardosmia saxatilis TRucz. Catal. Baikal. n. 579
(1838), in Bull. Soc. Nat. Mosc. 19 (2): 138 (1846), Fl. Baic. Dah. M:4
(1856) Type from Baykal, Siberia; KupRiANovA, Fl. URSS, XXVI: 64-7 (1961).
   Of the specimens preserved in our herbaria, the plants have only pistilate
heads. AII of the florets in head are filiform and Iigulate, the ligules belng
small, about 1.5mm jn length. In the other species of th2s sect2on, the
marginal florets are ligulate but the others tubulate. On the contrary, in the
present species, at least the materials examined, the marginal florets in head are
the same with the other ones.
   The present species distributes in southeastern Siberia, Atlanchuria ancl nor-
thern Korea ; on moist slope in forest.
   Sect. Petasites, Sect. EevPelasites GREN. & GoDRoN, Fl. Frallce, II:88
(1850); KITAM. Comp. Jap. III: 161 (1942).
   More than fifteen species care known. Six species are reported in our
region, but the other three in the further pages have not been actually investi-
gated in detail,

                           Key to the Species

A. Leaves palmately lobed...............................•...................•P• tatewakianus.
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A. Leaves not pcftlinately lobed, angled or toothed. .................................... B.

B. Adult leaves persistent in winter, ......................................................... C.

B. Adult Ieaves not persistent in winter. .....,.......................,..................... D.

C. Leaves and petioles with crispate laairs, .................................P. petelotii.

C. Leaves and petioles without crispate hairs, ........................P. formosanus.
D. Corolla entire or slightly 5 lobed. ..................................•-+•• PJ japonieusJ

D. Corolla deeply 5 lobed. ....H......-....."-....".............-............................ E.

E. Leaves with crispate hairs beneath, ....................................P. himalaicus.

E. Leaves glabrous or with woolly hairs beneath. ..................P. tricholobusi

   Petasites tatewakianus KITAM, in Acta Phytotax, Geobot. 9: 64 (1940),
Comp. Jap. III: l64 (1942) incl, syn. Type: SAGHALiN Totoigawa, Chirie-gun,
M. Tatewaki & Y. Takahashi 22594 (Holotype in KYO).
   Tliis species distribntes in Saghalin and southeastern Siberia.
   Petasites petelotii (MERR.) KiTAri. in Acta Phytotax. Geobat. 22:20 (1966).
    Ligularia Petelotii MERR. in Journ. ArnoEd. Arb. 21: 389 (1940) Type
froin 1"onl<in,

   ViETNAM Tonkin : Chapa, Tsukin (TI).
   This species has a close affinity to P. himalaicus, and is known only from
Tonkin,
   Petasites formosaRus KiTAM. in Acta Phytotax. Geobot. 2: 177 (1933),
Coinp. Jap. III: 162(1942)incl. syn. Type: TAiwAN Prov.Tainan: Mt. Arisan,
Ninianpe, S, Kitamura (Holotype in KYO).
   Endemic to Taiwan ; ranging on mountainous regions.
   Petasites japonicus (SiEB. et Zucc.) MAxiM. Award 34th Denidovian Prize,
212 (1866); KiTAM. Coiinp. Jap, III: 162 (1942); HARA, Enum. Sperm. Jap. II:
236 (l952); OHwi, FI, Jap. Eng. ed. 877 (1965), Nardosmia joPonica SiEB.
et Zucc. Fl. Jap. 181 (1843), in Abh. Akad, lvluench. IV-3: 181 (1846) Type
from Japan.
   The present species is divided by KiTAMuRA into two stibspecies: subspp.
]" aPonicus ancl giganleus. Subsp. gigantez{s is distinguishecl by the robust
inflorescence and larger leaves,

   Sabsp, japonicus
   Tblssilago Petasiles THuNB. Fl. .Jap.314 (1784), non L.
   Nardosmia joPonica SiEB. et Zucc. 1. c.
   Petasites albus A. GRAy in PERRy Exped. II: 314 (1857), non GAERTN.
   Petasites liukiuensis KiTAM. in Acta Phytotax, Geobot. 2: 178 (1933),

   This subspecies is 1{nown froixt Ryukyu, Kyushu, Shikoku, Honshu ancl
southern Korea, and occurs in rat}ier moist places in motmtainous x'egions.
   Chroinosome number: 2n :=: 58 (IMAzu & F. 1962; KoyAMA 1966). 2n==60
(LANGLET 1936 under Tussilago joPonicus). 2n ::= 87 (IMAzu & F, 1962), 2n =:-r,
84-87, 87+3 (SoRENsEN & C, 1964-).
   Subsp. gigantells (FR. ScHMiDT ex TRAuTv.) KITAM, Comp. Jap. III: 164
(1942) incl. syn.; HARA, Enum. Sperm, Jap. II: 236 (1952). Petasites



 26 Hiroshige KoyAMA
giganteus FR, ScHMiDT ex TRAuTv. in Act, I-Ioi-t. Petrop. VIII:433 (1883) Type
l"rom Saghalin, non Fuss (1866),
   This subspecies distributes in northern Honshu, Hokkaido, Kuriles and
Saghalin.

   Chromosome nmxiber: 2n : 58 (IMAzu & F, 1962).
   Some cultivars of this species are 1scnown in Japan, The somatic number
of 87 chromosomes in such cultlvars as Aichiwasebuki, Mizubuki and Ak'itaaobulci
was reported by IMAzu and FuJismTA. In their report on the chromosome
numbers of P, juPonicus, they suggested that cultivars of butterbur might be
derived frona triploid wild plants.
   Petasites himalaieus KiTAM. in Acta Phytotax. Geobot. 15 : 108 (1954)
Type: )s4TEpAL Pisan, S, Nakao (Holotype iii KYO; Isotype in T'NTS).
   Arardosmia himalaica (KiTAM.) KupRiANovA, Fl. VRSS, XXVI: 653 (1961),
   NEpAL Pisan, S, Nakao (KYO;TNS).
   Chroinosoine number: 2n == 60 (KoyAMA unpublished).
   Petasites tricho}obus FRANcH. Fl. I)avidian. I: 172 (1884) Type from
Mongol.
   CHiNA Prov, Hupeh, A. ffenry 1248 (TI). Prov. Shansi, M. Tatewaki
1070 (TI).
   The present species has a close affinity to Petasites formosanus.
   The following Chinese species are described from our region as dlstinct spe-
cies, but fut+ther study is necessary to give the specific discrimination to each

specles.
   Pelasites mairei LEv. in Bull. Geogr. Bot. 25 : l5 (1915) Type from Ytmnan
Province,
   Petasites vaniolii Lsv. in Bull. G6ogr. Bot. 25:15 (1915) Type from Yunnan
Px'ovince.

   Pelasites versiPilus HAmo.-MzT. in Anz, Akad. Wiss, Wien, iMath.-Nat.
57: 289 (l920) Type from Szechuan Province.
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                              Genus Arnica

    Having the opposite Ieaves and the large radiate heads, Arnica is distinct
ainong our geRera. MAGulRE enunaerated 32 species in /lrnica, when he
revised this genus in the `Monograph of Arnica', and listed up a Japanese
species, Arnica mallatoPus, in the list of doubtful and rejected names and spe-
cies. Arnica mallatoPus was originally described by FRAncHET and SAVATmR
under their new genus MallatoPus from Japan, According to these authors,
MallatoPus is characterized by having the cliscoid heads, differing from EuPato-
riunz, Mikania and Gptnura. In 1897, MAKiNo reduced MallatoPus to Arnica,
because any other features of MallatoPus could not be generically discriminative
froixt those of Arnica. KiTAMuRA arrived at the same conclusion as that of
MAKiNo, when he studied the Japanese composite plants and ixLentioned that there
were nine species of the discoid Arnicas in North America.
   In this paper, MallatoPus is arranged in Arnica as treated by the Japanese
investigators, and here the difference between Arnica and MallaloPus is consi-
clered at the infrageneric level.

   In his monograph of Arnica, MAGuiRE divided Arnica into five subgenera,
which are well recognizable for the present writer. Arnica mallatoPus differs
from these subgenera in some taxonomic features, i, e. yellow antlaers, discoid
heads, and involucral scales having callose tip and lacking long stipitate gland.
Subgen. AndroPurPurea seems to be most related to A. mallatoPus, but.differs
from A. mallatoPus in colour of anthers, which is considered as an important
diagnostic character in these groups, and in having radiate heads. Tlius,
A. mallatoPus iuay better be treated as a separate subdivision of Arnica.
   As shown in the following list, the chromosome nu,mbers are reported by
various investigators for some species of Arnica.

   Species n 2n Investigator
Subgen, Arctica

Arnica alPina 19 LbvE 1967
                   30 AFzELIus 1936
                                56 FLovll< 1940; LovE & L. 1948
                                57 HEDBERG ,1967
                                76 BocHER & L. 1950; IÅÄIEDBERG 1967
A. Iouiseana ca.67 ORNDuFF et al. 1967
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A fz{lgens 19 ORNDuFF et al. ;LbvE 1967
A. sororia 19 if ; ll
Subgen. Auslromonlana
A. Iatifolia 19 ORNDuFF et al, 1963;LbvE 1967
                             ca,76 ORNDuFF et al. 1967
                               112 LovE & L. 1964

A. cernua 19 LovE 1967
A, cordifolia 38 ca.76,ca.90--6,ca.95+4 ORNDuFF et al, 1967
                 ca.38 LovE 1967
A, Parviflora 19 ORNDuFF et al. 1963, '67;LovE 1967
                 ca.36-38 ORNDuFF et al. 1963
A. disco•idea 38 !!A, sPathulata 19 ORNDuFF et al. 1967
                 ca.38 LovE 1967
A. vef7osa 19 !iA. viscosa 19 ll
Subgen. Chamissonis
A. chamissonis ca.53-54 ORNDuFF et al. 1963
                          38,ca,57+1 ORNDuFF et al. 1967
                             ca.57 LovE 1967
A. amPlexicaulis l9 ORNDuFF et al. I967;LovE 1967
                ca.33-34 ORNDuFF et al. 1963
                ca.38 LovE 1967
A, lanceolata 76 LbvE&L. 1964
A. mollis 38 ca.38,ca.74,76,ca,76 ORNDuFF et al. 1967
A. ParrJ,i ca.36 ORNDuFF et al. 1963
                          ca.76,ca.97 ORNDuFF et al. 1967

A. longifolia 10 BATTAGLiA 1952
                                76 ORNDuFF et. al. 1967
Subgen. Montana

A, acaulis 19 !iA. monlana ca,18 AFzELius 1924
                   19 FAvARGER 1953; I.6vE 1967
                                38 BocHER & L. 1955
Subgen. AndroPurPurea

A. unalaschensis 38 ARANo 1963
A, sachalinensis 19 LovE 1967
****A, mallatoPus 18 }vlATsuuRA&S, 1935
                                38 KoyAMA unpublished

   lvlAGuiRE gave the status of subgenus for these infrageneric groups. Coni-
paring with the features in the allied genera, the diagnostic features by which
each subgenus is characterized seems to the present writer to have values only
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at the sectional level. In addition, these infrageneric taxa have tlae same basic
chromosome number. In this paper, 1iowever, I prefer to cite theni at sub-
generic ranlg to avoid the new combinations. '
   Arnica L. Gen. Pl. ed. V: 376 (1754) pro parte, Type: A. montana;
KiTAM. Comp. Jap. III: 166 (1942) incl. syn.; IMAGuiRE iR Brittonia, IV-3:
405 (1943); HARA, Enum. Spenii. Jap. II: 113 (1952); ELEN, Fl. URSS,
XXVI: 655 (1961); OHwi, Fl. Jap. Eng. ed. 878 (l965).
   Rhizonaatous, perennial herbs with the leaves usually opposite or the upper
alternate. Inflorescence cyinose, of several to many heads or solitary, us'utally
erect, not cernuous as in Cremanthodium. Heads of many 'fiorets, discoid or
radiate. Involucral scales hairy herbaceous, biseriate but alternately arranged.
Ray florets with elongate Iigules, in one row, feinale and fertile, Ligules
pale-yellow to deep-orange. Disl{ florets herinaphrodite, fertile and tubular.
Antlaer bases obtuse or subauriculed. Cells of the upper part of filaments same
in size. Style branches of clisk florets linear and truncate at apex. Achenes
with snow-white to tawny pappus, cylindric, tapered at both ends, glabrous,
hirsute or glandular.
   About 40 species occur in the boreal and niontane regi'ons of tlie northern
hemisphere. Two subgenera represented by three species are lgnown in our
area and are distinguished by the following keys.

A. Heads radiate, anther purple. ..............................Subgen. Andropurpurea.
A. E[eads discoid, anthe;- yellow.•••......•...•.........................Subgen. Mallatopus.

   Subgen. Andropurpurea MAGuiRE in Brittonia, VI-3: 486 (1943);ELEN, FI.
URSS, XXVI: 665 (1961)
   Three species are known, but two of them occur in our area. They are
distinguished by the following characters.

A. Cauline leaves(3)-4-5 pairs, inflorescence usually solitary....A.unalascensis.
A. Cattline leaves 10-20 pairs, inflorescence of several heads, cymose.............
    ..................................................................................••+••A. sachalinensis.

   Arnica unalascensis LEss. in Linnaea, 6; 238 (1831) Type froin Romanzof,
Alaska;KiTAM. Comp, Jap. III: l67 (1942); MAGuiRE in Brittonia, VI-3: 489
(1943); HARA, EnuiTi. Sperm. Jap, II:114 (1952); ELEN, FI. URSS, XXVI:
666 (1961); OHwi, Fl. Jap. Eng. ed. 878 (1965).
    Distribution:Central Honshu, }{okkaido, Kuriles, Kamtschatka and the
Aleutian Islands; growing on alpine areas in Central Japan, but in Iower coastal
areas in northern regions.
    Two varieties are recognizable in this species, but they occur just in the

same areas. -
    Var. unalascensis
    CoroIia tubes glabrous or slightly pubescent.
    Var. tsehonoskyi (ILJiixT) Ku'AM. et HARA in Bot. Mcag. Toi<yo 52: 3 (1938);
KiTAM. Comp. Jap. III: 168 (l9t12) incl. syn.; IilARA, Enum, Sperm, Jap.
II:114 (1952); OHwi, Fl. Jap. Eng. ed. 878 (1965). Arnica tschonosleyi
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ILJiN in Trav. rvltis. Bot. Acad. Sci. URSS, 19:119 (1926) Type from }vlt.
Tateyama, Honshu.
   Corolla tubes pubescent.
   Arnica $achalinensis (REGEL) A.' GRAy in Proc. Am. Ac.ad. 19:55 (1884);
KiTAM, Comp, Jap. III: 169 (1942) incl. syn.; )vtAGviRE in Brit'tonia, VI-3:

491 (1943); HARA, Enum, Sperm. Jap. II: 113 <1652); ELE}, Fl. URSS,
XXVI:668 (1961); QHwi, Fl. J4p. Eng. ed, 878(1965). Arnicachamissonis
LEss. var. sachalinensis REGEL in Suppl. Ind. Sachal. 151 (1864) Type k-om
Saghalin.
    The present species is known frQixii Saghalin and lvlaritime Province in
eastern Siberia.
   Subgen. Mallatopus (FR. et SAv.) H. Koy.xMA stat, nov, 1}4al'latoPus
FR, et SAv. Enuna. Pl. Jap. II:394 (1879),
   Arnica mallatopus (FR. et SAv.) MAKiN,o in Bot. Mag. Tokyo, 11:381
(1897), 1. c. 15:94 (1901); KiTAi. Comp. Jap. III: 166 (1942); HARA,
Enuin. Sperm. Jap. II: 113 (1952); OHwi, FI. Jap. Eng. ed. 878 <1965).
    1urallaloPus joPonicus FR. et SAv. Enum. Pl. Jap. II.: 394 (1879) T.ype
from Honshu.
   Endemic to Honshu, occuring in rather moist places in mountcftin ,region; one
of the Japan Sea-side elements..
    The present species is characterized by having discold heads as mentiolled
above. The t'eature with niany cauiine lecftves in tliis species is the same as ln
A. sachalinensis.
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                            Genus Doronicum

   "j]his genus is one of the well known genera in Etu"ope. Some species are
medicinal, Aronicum is a genus described by NEci<ER with a close affinity to
Doronicum, and the former differs from the latter in having the florets all wlth
pappus. In Genera Plantaruiin, BENTHAM treated Aronicu"z as a section of
Doronicum. Both Gramm'arthion CAss. (1817) and Fullartonia DC, (1836)
were also reduced by BENTHAM to Doronicum.
   Doronieum L. Gen. Pl. ed. V:377 (1754); BENTH. in BENTH, et I{ooi<.
f. Gen. Pl. II: 440 (1873) incl. syn,; HoFFM. in ENGLER u. PRANTL Pfl.-
fam. IV-5:294- (1892);GoRscHK. Fl, URSS, X><IVI:669 (1961),
   Perennial herbs with alternfate leaves. Radical lea'ves long petioled, cauline

ones distant, often amplexicaul. Inflorescence corymbose. }i{eads large,
long-peduncled, yeliow and radiate. Ray florets long ligulate, female, mostly
1-seriate and fertile ; djsk florets hermaphrodite, fertile, tubular and 5-Iobed at
apex. Involucral scales hairy, herbaceous, 1 or 2 sericate, subequal and lan-
ceolate, acuminate at the apex. Antlier bases entire' or subauricled. Cells
of upper part of filament same in sizeL Style branches of disk florets short or
linear, round or truncate at the top. Achenes glabrous, of disk florets always
pappose, but of ray florets often epappose.
    ]vlore tlaan 25 species are known' from cool teirtperate Eurasia.
    The present'genus is div'ided into two sections as follows.
A. All of the florets in a head paPpose: achenes slender or sliglatly terete.
     ....................................................................................,..Sect. Aronicum.

A. 'Ray florets epappose and disk florets pappOse; achenes terete or angled.
     '''''''''''''1'''''''''''''''''''''''''''''''''''•-•••••••••••••••••••••t••••••••+•• SeCt. Doronicum.

    Chromosome numbers are.counted for only six species in this genus.

• Species •n •2n • Investigator
Sect. Aronicum

Doronicum clusii l20 Wcis-Lo 1951
D. grandiflorum 30 L6vE&S. 1964
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D. grandiflorum 60 FAvARGER 1949
Sect. Doronicum

D. austriacum 60 WcisLo 1951
D. cordatum 60 LiNDQvisT 1950
D. Pardalianches 60 !iD. Plantagineufn ca. 120 "
   Sect. Aronicum (NEcK.) BENT}i. in BEnvi{. et Hooi<. f. Gen. Pi, II: 440
(1873);GoRscHK. Fl. URSS, XXVI:671(1961).
   About ten species are known. Following two species are reported from otir
area, but further study is necessary for every species.
   Doronicum altaicum PALL. in Act, Acad. Petrop, 2: 271 t. 16 (1779), 6:
2 (1783) Type from AItai, Siberla; GoRscHK. Fl, URSS, XXVI: 672 (1961)
i,ncl, syn.; S. -Y. ffu in Quart, Journ. Taiwan Mus. 19: 234 (1966) incl, syn.
   SiBERiA Prov. Altai:Karakol, L. Smirnova (KYO);Koksinskii, G. Permi-
nova (g} A, Bolinova (TNS), CHmA Prov. Sikang : Tapaoshan, U Smilh IZ473
(KYO).
   Distribution: Tibet, CIiina, and Siberia,
    Doronicum hookeri CLARi<E ex HooK. f. Fl. Brit. Ind. III: 332 (1882)
Type from Sikkim,
    Bi{uTANL Ling-shi Dzong, S. Nakao 4Z5 (KYO); neay Tong, S. Nakao 652
(KYO);Sankepong, S. Naleao 713 (KYO). EAsTERN NiEpAL ltNlear Deoina,
K Arishioka 1035 (KYO).
    Endemic to Himalayas.
    Sect. Doronicum, Sect. Eudoronicum DC. Prod, VI: 320 (1837).
    Sect. Doronicastrum CAviLL. in Ann. Conserv. et J.ard. Bot. Geneve, 13-
14: 339 (1911).

    Sect. Pardalianches TAuscH, in Flora, 11: ]82 (1828); GoRscHK. Fl.
URSS, XXVI: 676 (1961).
    More than fifteen species are known. Two species are described from
western Himalaya, but the present writer could not examine inaterial of one
specles.

    I)oronicura falconeri CLARKE ex HooK. 'f. Fl. Brit. Ind. III: 333 (1882)
Tvvpe from Kashmir ; Kitam. Fl. Pl. West Pakist. 147 (1964).
    KARAKoRAM Skoro La, S. iVahao (KYO).
    Endemic to western Hinialaya.
    Doronicum roylei DC. Prod. VI: 321 (1836) Type from Kashmir; HooK. f.
Fl. Brit. Ind III: 332 (1882).
    Fol}owing 'two species are reported as central Asiatic elements.

    Doronicum stenoglossum IMAxiM. in MGI. Biol. 11: 238 (1881) Type froin
Kansu, China;S.-Y. Hu in Quart. Journ. Taiwan Mus. 19:235 (l966) incl.
SYII.

    CHiNA Prov. Sikang: Chungo Valley, I-Is• intientzii, Ca, 3800m, H. Smilh
11378 (KYO).
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   Doroniczdm lhibetanum CAviLL. in Ann. Conserv. Jard. Bot. Geneve 10:
225 fig. 13 a-e (1907) Type from Tibet; S.-Y. Hu in Quart. Jo'tirn. Taiwan
IMus. 19: 235 (1966).
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                             Genus GyRura
    The present genus is confined to the tropical and subtropical reglons of the
Old XVorld. IXflore than 100 species are known, and about a half of them
distribute in our area.

    Gynura CAss. in Dict. Sci. Nat. 34: 391 (1825); KiTAM. Coinp. Jap.
III: 175 (1942); HARA, Enum. Sperm, Jap, II: 206 (1952).
    Perennial and soinewhat succulent herbs, or undershrubs. Leaves alternate,
entire, toothed or pinnatifid, Inflorescence terminal, solitary or loosely corym-
bose. Heads discoid, bracteolate at base. Florets tubular, 5-lobed, yellow
or purplish, hernaaphrodite and fertile, Style branches linear and sublate,
with papilla for their entire length. Anther bases entire or subauricled.
Cells of the upper part of filament different in size. Achenes glabrous or
pllbescent, cylindrical, many-ribbed, with fine, white pappus.

    The chromosomal accounts are given as to 'five species only.

     Species
Gynura aurantiaca
G. ]aPonzca
G. formosana
G. cusimbua
G. nePalensis

'k

CC.

Stem climbing,
Stem not
Leaves radical;
Leaves cauline
rarely long
Leaves entire
Leaves dentate
Stem

climbing.

        or
     peduncle.

       Ol"
        or
proCLIIIIbellt

  n 2n Investigator
               20 AFzELIvs 1924
                22 SuzuKA 1953
               20 CHuANG et al. 1962
 10,20 MEHRA et al. 1965

        Key to the Speeies
............................................................•• G. procuinbens.

   ...".."-....-.........-....--................".......-.......".". B.

heads one or two, with long peduncle. ........................ C.

 nearly radical; heads more than two, with short or
     .......".......H-......."...................-.....H."....-".-.... D.

slightly dentate. .,.................................. G. integrifolia.

  rarely pinnately lobecl,.......................• G. pseudo-ckin'a.

 at tlie base; leaves obovate. .................. G. fermesana.
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D. Stem erect at the bcise; leaves oblong or oblanceolate. ........................ E.
E. Leaves neariy entire, irregularly toothed. ............................................. F.

E. Leaves lyrate-pinnatifid or pinnatifid. ................................................ G.

F. Achenes glabrous. ............................................................... G. elliptica.

F. Achenes papillose between the ribs. .................................••. G. cusimbua.

G. Leaves hoary-pubescent, ................................................... G. nepalensis.

G, Leaves not hoary-pubescent. ...............................•••..........••.. G. japoRica.

   Gynura procumbens (LouR.) MERR. Enui/n, Philipp. Fl. Pl. III: 618 (19-
23);CHANG in Sunyats. 3: 298 (1930); S.-Y. Hu in Quart, Jogtrn, Taiwan
Miss, 19: 282 (1966). Cacalia Procumbens LouR. Fl. Cochinch. 485 (1790)
Type from Vietnam,
  Gynura sarmentosa DC, Pi-od. VI: 298 (1838),
  G.ynura affinis TuRcz. in Bull. Soc, Nat, liVIosc. 24 (1):201 (1851).
  Gynura scabra TuRcz. 1. c.
  Gynura cavaleriei LSv. in Bull. Geogr. Bot. 24 : 284 (1914),

   HAiNAN Ching Mai Distr.; Tai Wong Ling and vicinity, C, f. f..ei 382
(KYO; T!), THAiLAND Pref. Nakawn SritaixLarat: lower elevation of Khao
Luang, M. Tagawa et al. T, 4544 (KYO;TNS).
   Gynura integrifo}ia GAGNEp. in Bull. Soc. Bot. France, 68; 120 (1921)
Type from Udawn, Thailand ; KERR in CRAiB FI, Siarn. Enum. II : 288 (1936),
   T}miLAND Udawn: Phu Kradung, M Tagazva et al. T. 797,813 (KYO;
TNS); ibjdem, T. Smitinand 1901 (TNS); ib3deip, D, BunPheng 77 (TiNIS).
   Gynura pseildo-china (L.) DC, Prod. VI: 299 (1838); GAGNEp, in LEcovi TE
FI. G6n. Indo-chine, III: 511 (1924); }i[AND. -lvlzT. Symb. Sin. Pt. VII: ll19
(1936); S.-Y. Hu in Quart. Jotirn. Taiwan INIIus, l9; 283 (l966); KiTA,v, iii
HARA FI, East. Himal, 340 (1966). Senecio Pseudo-china L, Sp. Pl. 867
(1753) Type from Kwangtung, China,
   Gptnura bodinieri LEv. in Bull. Geogr. Bot. 24 : 283 (1914).
   HAiNAN Ching }VIai Distr.: Pak Shik Ling and vicinity, C. L Lei 313
(KYO;TNIS). EAsTERN INDiA Darjeeling: Peshok, U. Hara & T. Tupaama
5520 (TI; KYO).
   Gynura fotmos'ana KiTAM, in Acta Phytotax, Geobot. 2: 175 (1933), Coinp.
Jap. III: 175, PI. VIII, fig. 1 (right) (1942) incl. syn. Type: TAixvAN Prov.
Taihoku: Tamst'ti, S. Kilamenra (Holotype ha KYO); S,-Y. Hu in Quart. Jotiin.
Taiwan Mus. 19: 281 (1966).
   Endemic to Taiwan.
, GyRura e}liptica YABE et HAyATtN ex HAyATA in Journ. Coll. Sci. Imp.
.Univ. Tokyo, 18, Art. 8: 25, t. 2 (1904) Type: TAiwAN Isl. Kotosho, K 2Wli-
paake (Holotype in TI); KITAii. Comp. Jcip. III: l77 (1942); S.-Y. Hu in Quart.
,Journ. Taiwan Mus. 19: 281 (1966).
   Gynura eusimbua (D, Dowt S. MooRE in Journ, Bot. 50: 212 (1912); HAND.
•- MzT. Symb. •Sin. Pt. VII: 1119 (1936); KiTA},f, in KiHARA Fcftu. F]. Itx3epal
-Himal, I: 260 (1955), in }[IARA F]. East, Hiiinal. 340 (1966); S,-Y. Hu in
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Quart. Joufn. Taiwan Mus. 19: 280 (1966). Cacalia cusimbua D. DoN, Prod.
Fl. Nepal. 179 (1825) Type from Nepal.
   NEpAL Sinduwa, H. ffara et al, 6306280 (KYO; TI); Dhankuta-Hilay-Mu-
rhay, H. Ha?'a et al. 6306281 <KYO ; TI); below Siling Tzokupa-Khebang, H
Hara et al. 6306282 (KYO; TI); Batasay-Halhale Bhanjang-Bhuspate Danra,
H. flrara et al, 6306283 (KYO;TI); Silclis to BH, T. Fu]'imura 121 (KYO);
Thalung', S, A[akao (KYO; TI) ; Wallung-Chung Gola to Tsoki, K. A[ishioka
1135 (KYO). EAsTERN INDiA Darjeeling, ff. Hara (S} S. Kurosazva 6300342 (TI).
BHuTAN Kya-cha Dzong-SiixLilaca, S. Nakao 540 (KYO). CmNA Prov.Yunnan, A.
ffenrpt 938Z A (TNS).
   Gynura nepalensis DC. Procl, VI : 300 (1838) Type from Nepal; HooK. f.
Fl. Brit. Ind. III:333 (1881); KiTAM. in KiHARA Fau. Fl. Nepal }{Iimal. I:
260 (1955), in.HARA FI. East. Himal. 3tlO (1966).
   NEpAL CIiepe Khola, S. Nakao (KYO). SiKKiM Rhenocl{, H. Hara 6300210
(TI). DAR3EELiNG Below Forest Btmgalow, Takdah, ff. Hara cS} M. Togaslzi
55ZZ (TI).
   Gynura japoniea (THuNB.) JuEL in Act. Hort. Bergian, 1(3): 86 (1891);
KiTAM. Comp. Jap. III:176 (1942) incl. syn.; HARA, Entma. Sperm. Jap. II:
206 (1952);S.-Y. Hu in Quart. Journ. Taiwan Mus. 19:281 (1966). Senecio
jol)onicus THuNB. Fl. Jap. 315 (1784•) Type froin Japan.
   Var. japoniea
   The type was taken from a cultivated plant in Japan.
   Var. flaya (}IAyA.TA) KiTAM. in Acta Phytotax. Geobot. 8 : 202 (1937), Coinp.
Jap. III: 176 (1942);S.-Y. Hu in Quart. Journ. Taiwan Mus, 19: 281
(1966). Gynura flava HAyATA in Journ. Coll. Sci. Imp. Univ. Tokyo, 25:138
(1908) Type: TAiwAN Prov. Tainan: Mt. Niitaka, U. Mori cS} T. Kawakami
(}[lolotype in TI).

   The following species have been reported fi"om our region, but further sttidy
shoulcl be made to understcand theiii.

   Gynura auriculata CAss. Opusc. Phyt. III: 100 (1834) Type from Hainan.
   Gynura barbaraefolia GAGNEp. in Bull. Soc. Bot. France, 68: l19 (1921)
Type from Tonkin.
   CHiNA Hongkong, B. HaNata (TI).
   Gynura calciPhila KERR in Kew Bull. 1935: 330 (1935) Type from Chum-
pawn, Tlaailand.
   Gynura colaniae iMERR. in Univ. Calif. Publ. Bot. 13: 142 (1926) Type from
Tonkin.
    Gynura'divaricata (L.) DC. Prod. VI: 301 (1838) ; CHANG in Sunyats. 3: 298

(1937); S.-Y. Hv in Quart. Journ. Taiwan Mus. 19: 280 (1966). Senecio
divaricatus L. Sp. PI. 866 (1873) Type from Kwangtung, China.
   Gynura longifolia KERR in Kew Bull. 1935 : 331(1935). Type froin Doi Suthep.
    T}iAiLAND Doi Sutlnep, 1000-1100m, H. Ogawa c{} K Yoda 212-63 (TI).
    G.yntera maclzerei tMERR. in Philipp. .Journ. Sci. 21 : 355 (1922), in Lingn.
Sci. Journ. 5: 185 (1928) Type from Hainan; Ci-iANG in SLmyats. 3: 299 (1937).
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   Gynura nitida DC. Prod. VI: 299 (1838). Type t-rom Inclia, mt. Denclig'ul,
   THAiLAND Bannkikh-Toktoong, B Hayata (TI).
   Gynura PurPzerascens DC, Prod. VI : 299 (1938) Type from Nepal.
   Gynura truncata KERR in Kew Bull, 1935: 331 (1935) Type from Korat,
rl"hailand,
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                           Genus Farfugium

   The plants of this •genus have been well known as the Leopcftrd P}ant from
tlie late of 17th century. SiEBoLD & ZuccARiNi described Lig•ularia haemPferi
based on the plants froin Japan. J. LiNDLEy proposed a new genus Farfugium
on the basis o'f 17arfugium grande, which was later recluced to Ligularia kaemP-
feri by W. J, HooKER, After then, the genus Farfugium has been considered
as a synonym of Ligularia. In 1939, KiTAMuRA revived the genus Farfzcgizdfn
in hjs sense and made emendation to consider such characters as involt'#e
vernation and hirsute achenes as genetical. Recently, G. P. DE WoLF & P.
D. SELL, and J, DREss independently emphasized that it did not seem to be wise
or ex.pedient to recognize minutely segregated genera distinguished only by
recondite characters particularly when changes in name are necessary for weli
known species. The involute vernation is, however, a peculiar feature of
Farfugium, coinpletely lacking i'n the allied genera. In addition, this genus
differs 'from Ligularia in tlie following characters: the radical Ieaves develop
]argely, but the cauline leaves do slightly or none, and the petiole-bases of the
leaves are not truly vaginate and slaeathing. Thus, Farfugium may be treated
as a separate genus as defined by KiTAMuRA.
   Farfugium LiNDL. Gard, Chron. 1857: 4 (1857); einend. KiTAM. in Acta
Phytotax. Geobot. 8: 77 (1939), Comp. Jap. III: 179 (1942) Type: F. ]'aPonicum;
E[ARA, Enum. Sperm Jap. II:203 (1952); OHwi, Fl, Jap. Eng. ed. 879 (1965);
S.-Y. Hu in Quart. Journ. Taiwan Mus. .19: 262 (1966).
    Perennial herbs with radical leaves. Inflorescence corymbose. Heads of
manyIIorets, radiate. Rcay florets with elongate Iigules, in one row, female
and fertile. Llg-ttles ye]low, Dis!< 'florets hermaphrodite, tiei;ti]e and tt'tbi-
form, 5-lobed at the apex. An'ther bases tailed, Cells ot' the upper part of
filament all 'the same in size. Style brcanches of clisk florets linear and round
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 38 Niroshige KoyAMA
at tlite apex, papillate for their entire length. Achenes with fine white pappus,
cylinclric or tapered at both ends, densely hirsute.
   Distribution : Southeastern China, southeastern Korea, Taiwan, Ryuiscyu, Kyu-
shu, Shikoku and western Honsli'u. NIost of the plants grow on the sea side.
   Two species are known from the area and are distinguished by the 'following
1<ey characters.

A. Leaves thin, cordate, acuminate at apex, sharply serrate, .............••••••••
    ••••••+••••••••+•••••••••••••••••++•••••••••-••••••••••••••••••••••••••.......•..... F. hibemiflorum.

A. Leaves thick, reiaiforni or flabelliform, not sharply serrate. ............••-•••+••
    ••••••••••••••••••••••••••••••••••••••••••••-•-••••••••••••••••••••••.......•••.....••••••F. japonicum.

   Farfugiilm hiberniflorum (MAKiNo) KiTAM, in Acta Phytotax, Geobot, 8 :
73, 79 (1939), Comp. Jap. III:183 (1942) incl. syn,; HARA, Enum, Sperm.
Jap. II:203 (1952); OHwi, Fl. Jap. Eng, ed. 879 (1965). Ligbllaria hi-
berniflora MAKiNo in Bot. Mag. Tokyo, 24 : 34 (l910) Type from Miyanoura of
Yakushima Is]and, Kagoshima Prefecture, Kyushu,
   The present species is l<nown from Yakushima Island and southern payt of
Tanegashima Island. Plants grow in rather moist places in movtntain foyest.
The •structure of inflorescence is the same as that of F. joPonicum, though smali-
er in size than of F. j'aPonicum. The serration of the leaves in this species
is fairly unique and is easily distinguished from that of F. ]"aPonicz{m.

   Chromosome number : 2n== 60 (ARANo 1962 ; KoyAMA unpublished).
   Farfugium japonicum (L, f.) KiTAM. in Acta Phytotax. Geobot. 8:268
(1939), Comp. Jap. III: 180 (1942) incl. syn.; HARA, Enum. Speym, Jap.
II:203 (1952); OHwi, Fl, Jap. Eng. ed, 879 (1965); S.-Y. Hu in Quart.
Joui-n. Taiwan Mus. 19:262 (1966). Tussilago joPonica L. f. Mant. Pl.
I: 113 (1767) Type from Japan.
   Cultivated plants of this species are well known as the Leopard Plant in
America ancl Tsuwabuki in Japan. There are sever'al intei'esting cultivars.
The petioles are eaten by the natives. Five wild varieties, cftirranged by KiTA-
]viuRA are well recognizable.

   Var, japoRieum
   7'ussilago joPonica L. f. I. c.
   This variety distributes widely in the warna littoral cliffs of Eastern Asia.
Most 'interesting cultivars may have been derived from this variety.
   Chroiinosoiine nuinber : 2R=60 (ARANo 1962 ; KoyAMA unpublishecl),
   Var. nokozanense (YAMAMoTo) KiTAM. in Acta Phytotax. Geobot, 8: 78
(1939), Comp. Jap. III: 182 (1942);S.-Y. Hu in Quart. Journ. Taiwan Mus.
19: 263 (1966). Ligularia noho2anensis YAMAMoTo, Suppl, Icon. Pl. Forinos,
IV:22 (1928) Type: TAiwAN Prov. Karel<o:Mt. Nol<o, E. Matsuda (Holotype in
-rl)•

   Endemic to Taiwan, in rather high mountain areas.
   Var. Iuchuensis (iMAsAMuNE) KiTAM. Comp. Jap. III: l82 (1942) incl. syn.
    Ligularia luchuensis ?viAsAMuNE in Journ, Trop, Agric. 4: 193 (1932) Type:
RyuKyu Okinawa Islancl : Kunigami, M. ftomilsu (Holotype in TAI).
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   This variety is characterized by having tlie flabelliforni leaves which are

fairly variable. •   Chromosome number : 2n=r60 (KoyAMA unptiblished),
   Var. giganteum (SiEB. et Zucc.) KiTAM. in Acta Phytotax, Geobot. 8: 78
(1939), Coinp. Jap, III: 182 (1942) incl. syn,; I-IARfx, Enum, Sperni, Jap.
II:204 (1952); OHwi, Fl, Jap, Eng. ed, 879 (1965). Ligularia gigantea
SiEB. et Zucc. Fl, Jap. I: 79, t. 36 (1835) Type from Japan.
   Known only in Kyushu. The petioles are easten as vegetable.
   Var. forrRosaRum (}{AyATA) KiTAM. in Actra Phytotax. Geobot, 8: 78 (1939),
Comp, Jap. III: 182 (1942) incl. syn.;S,-Y, Hu in Qvtart. Journ. Taiwan Mus.
19:263 (1966). Ligzelaria tussilagireea var. formosana HAyATA, Icon, Pl.
Formos. VIII : 69 (1919) Type from Taiwan.
   The present vcariety is known frona Taiwan and Hongkong, groxKiing in fairly
low niountainous area comparing with var. nokoensis, This variety differs
froin the type in having the lusterless angular Ieaves.

                    Reference of Chromosome numbers

  ARAixTo, H. 1962. Cytological studies in subfamily Carduoideae (Cornpositae)
     of Japan VIII, The karyotype analysis in tribe Senecioneae. Bot. 1}(fag.
     Todyo, 75: 401 - 4.IO.

                            Genus Ligularia

    Ligularia CAss. (1816) is the conserved generic name against the earlier
name, Ligularia ])uvAL (1809), Concerning to the circumscription of Ligularia,
various definitions have ever been given. Owing to its close relation to Senecio,
Ligularia has been considerecl as a section of Senecio by the botanists with
conservative conceptions. There are, indeed, intermediate forms concerning
soine taxonomic characters between Ligularia and Senecio. Ligularia is chara-
cterized by having the well cleveloped vaginate sheath of petiole base, In
adcliti'on, tlie achenes care glabrous throughout the genus Ligbllaria, though
sometimes pubescent in Senecio. From these facts, Ligularia may be considered
as a separate genus from Senecio. On the other hand, Ligbllaria is ra()her
obscurely distinguished frona Cremanthodiblm, tliough most of Cremanthodium have
solitary and cernuous heads. On the ecological bases, however, these two genera
are di'fferent from each other : Ligularia occurs mostly in mountain area of Asia,
but Cremanthodium is restricted to high alpine area of central Asia. Ligularia
seems to be well clefined as a distinct genus, when Cremanthodium is recognized
as a phylogenetic and ecological genus as pointed ottt by R. GooD. As men7
tioned already in the former pages, Ligularia is distinguished from Farfugium,

though these two have close affinity to each other. •
   Ligularia CAss. in Bnil. Soc. Philom. 1816: 198 (1816), in Dict. Sci, Nat,
26: 401 (1823), non Ligularia DuvAL (1809) Type: L. sibirica; KiTAM. Comp.
Jap. III:183 (1942) incl, syn.; Iti[ARA, Enum, Sperm. Jap. II:226 (1952);



40 Hiroshige KoyAMA

PoJARK. Fl. URSS, XXVI:788 (1961); OHwi, Fl. Jap. Eng. ecl, 879 (1965);
S.-Y. Hu in Quart, Journ, Taiwan Mus, 20: 53 (l967).
   Perennial laerbs, with several basal Ieaves and a few or more cauline ones,
Leaves revolute, when -voung, Petioles of radical leaves long, and those of cauline
ones short, encircle the stem conapletely, with developed vaginate sheath.
Inflorescence solitary, corymbose or racemose. Heads of many florets, mostly
radiate, rarely discoid. Ray florets with yellow, long ligules, uniserial,
feixiale and fertile. Disk florets yellow, tubular, 5-lobedl at apex, hermaphro-
dite and fertile. Anther base auricled. All the cells of the upper part of
'filament same in size. Style branches slender, with papilla throughout or hairy
in their upper half. Achenes cylindric, tapered off at both ends, terete,
glabrous, with white, tawny and more or less red-brown pappus.
   Distribution: inost of Ligularia are Asiatic, but L. sibirica has a wide
geographic range and reaches as far west as France.
   About 100 species have been reported from Asia, and only 8 of them are
recognized from Japan. Several species, as being i]auch attractive, are grown
ornamently in America and Europe, producing a number of cultivars.
   Three sections are recognized by KiTAMuRA in Ligzelaria. L. Ieesicotal
described from Himalayas, however, is peculiar in having several cauline leaxres
of g'ood development, more or less similar style branches to 'those of Senecio,
and less developed vaginate sheath particulary of cauline leaves. This
species may, therefore, better be referred to a separate section,
   Following species are cytologically examined. Most of them have 60 chromo-
somes in diploid condition which derive from Xb == 30,

   Species

Ligularia aUaica
L. angusla
L. dentata

L. fischeri

L. hodgsonii

L. joPonica

L. leaialPina
L. macroPhylla
L, Pr2ezvalsfeii
L, sibirica
L. stenocePhala

L. tangutica
L. veitchiana

ll

   3;3

 29
 30
29-30
 29

 30
 30

   2n

   48
   58

  60

   60

  58

ca, 60

  58

60

  Investigator

SOKOLoVSI<AJ,N & S. 1938
ARANo 1964
AFzELius 1924-
ARANo 1962
AFzELIus 1924
ARANo 1964; KoyAMA 1966
AFzELIus 1949
ARANo 1964
AFzEmus 1924
IsHIKAwA 1916
ARANo 1962
AFzEuus 1924
AFzELius 194-9

AFzEuus 1924
KoyAMA 1962
ARANo 1962
AFzELIus 1924

    !/
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L. zvilsoniana 30 AFzELius l924
    The somatic number of 48 chromosomes in L, altaica is unique in our genus,
though the chromosomal accounts are too scanty to discuss the basic number of
the present genus.

    Four sections are distinguished by tlae following characters.
A. Cauline Ieaves well developed with Iess developed vaginate slaeath at the

     base of petioles. ............................................................... Sect. Erectae.

A. Cauline leaves not so well developed, with well developed vaginate sheath
     at the base of petioles. ....................................................•••••••••••••-•••••• B

B. Radical leaves spreading horizontally, upper surface green but pale beneatli.
     ....................................................................................... Sect. Ligularia.

B. Radical leaves erect, both surfaces of the leaves grey-green. ............••. C.
C. Involucral scales connate. .................................... Sect, Cyathoeephalum.
C. Involucral scales free. ................................................... Sect. Seneeillis.

    Sect, Erectae H. KoyAMA sect, nov.
    Folia alterna caulina 3 - 4, basi parum dilatata modeste vaginata. Lamina
foliorum erectae. Inflorescentia corymbosa.
    Ligillaria Ieesicota} KiTHAM. in Acta Phytotax. Geobot. 15 : 74 (J.953), in
KiHARA Fau. Fl. Nepal }{iinal. I: 263 (1955) Type: TiBET Lhasa: Mt. Pali,
E Kawagzcchi 132 (Ho]otype in TNS); KoyAMA in Acta Phytotax. Geobot.
22: 75 (1966); S.-Y. Hu in Quart, Journ. Taiwan Mus. 20:64 (1967).
   NEpAL Thumje, S. Nakao (KYO; TNS). TiBET Mt. Pali, E. Kazvaguchi
132 (TNS); )vft. Tsuon-Zue, E. Kawa.auchi 33, 203 (TNS); Seshika-mura, E.
Kaewaguchi 65 (TNS); Mt. Gyan-Bei, E. Kawaguchi 198 (TNS).
   Sect. Lig"laria. Sect. Euligularia NAKAi in Bot. Mag. Tokyo, 31:124-
(1917); KiTAwf. Comp. Jap. III: 188 (1942) incl, syn,; KoyAMA in Acta
Phytotax, Geobot, 22:75 (1966), Subgen. Ligularia; PoJARK. Fl, URSS,
XXVI: 797 (1961),
   Most of the species of this genus are referred to this section, whi,ch is
subdivided into three seraes by the following characters.

A. Head solitax'y, erect. ............................................. Series Monocephalae.

A. Heads many. ."..."...."...."...."..........."........."......................"....-....." B.

B. In'florescence corymbose, ............................................. Series Corymbosae.

B, Inflorescence racemose. ................................................... Series Ligularia.

   Series Monoeephalae (NAKAi) KiTAM. Comp. Jap, III: 189 (1942). Ligu-
laria Sect, MonocePhala NAi<Ai in Bot. Mag. Tokyo, 31: 123 (1917).
   Ligularia jamesii (}{[EMsL.) KoMARov, Fl. Mansh. III: 697 (1907); KiTAM.
Comp. Jap. III: 189 (1942);S,-Y. Hu in Quart. Journ. Taiwan Mus. 20:61
(1967). Senecio 1'amesii HEMsL. in Journ. Linn. Soc. 23:453 (1888) Type
from Kirin, A4ancliuria.
   I)istribution : Manchuria and northern Korea.
   Series Corymbosae (FRANcH,) KiTAM. Comp. Jap. III: 197 (1942) incl, Eyn,,
pro parte; KoyAMA in Actca Phytotax, Geobot. 22: 75 (1966), Senecio groupe
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Ligztlaria B. IIi]ze---ligz{laria 3 Cof'ymbosi FRAtv;c}i. in Bv,ll. Soc, Bot, France, 39 : 290

(1892).

   The present series is claaracterized by having the corymbose in'floi-escence. In
this inflorescence, flowering pi-oceeds from the central heacl to the marginal
heads. In L. hodgsonii, the in'florescence is apparently coyymbose, bttt flower-
ing proceeds from the marginal heads to the central ones. Therefore, L. hodg-
sonii should be treated as a member of Series Ligularia, though it has been
referrecl to Series Corymbosae. The same treatment is made to L. feaialPina,
A. }Ieacls sirtall, 3-9 mm in wi,dth, ............................................................ B.

A. Heads large, 16 - 28 ixLm in width. .................................,..............••• C.

B Ray florets 1 - 2 in a head. ...........................................,.... L thomsoni.

B, Ray florets 5 - 6 in a head. .......................................... L. amplexieaulis.

C. Leaves palmately lobed. ...................................................... L, japoniea.

C. Leaves not palmately lobed, ................................................... L. dentata.

   Ligularia thomsoni (CLARKE) PoJARK. in )Siot, Syst. EIerb. Koinarov, iXII:
293 (1950) : KiTAM. in KmARA Fau. Fl. Nepal Himal, I: 266 (1955). -- Senecio
thomsoni CLARKE, Comp. Ind, 205 (1876) Type from Kashmir; HooK, f. Fl.
Brit, Ind, III: 348 (1881).

   NEpAL Tolo Goinpa Khola, S. Alaleao (KYO; TNS).
   Dlstribution : Himalayas, from Kashmir to Nepal,
   Ligularia amplexicaulis WALL. ex DC, Prod, VI: 314 (1837) Type froin
Kashmir; I-IooK. f. FI. Brit. Ind. Ill: 348 (l881) incl. syn.
   BHuTAN Ling-shi Dzong, S, Arakao 97 (KYO).
   Distribution : Himalayas, from Kashmir to Bhutan.
   Ligularia japoniea (THuNB.) LEss, Syn. Comp. 390 (1832); KiTAM. Comp,
Jap. III: l99 (1942) incl. syn, ; HARA, Enum. Sper.m. Jap. Il: 228 (1952);
OHwi, Fl. Jap. Eng. ed. 881 (1965); S,-Y, Hu in Quart. Journ. Taiwan Mus,
20: 61 (1967), Arnica jaPonica THu,NB. Fl. Jap. 319 (1784) Type froni
,Japan, non L. f. (1781),
   Distribution: southern China, Niortli Korea, Taiwan and sotithern Japan;
in moist places a'nd grassy slopes in montane arecas,

   Ligularia dentata (A. GRAy) HARA in Journ. Jcftp, Bot. 15:318 (1939);
KiTAM. Comp. Jap. III: 200 (1942);HARA, Enui]cL. Sperin. Jap. II:2.?.6 (1952);
OHwi, Fl. Jap. Eng, ecl, 881 (1965); S.-Y. }l[u in Quart. Journ. Taiwan IVIus.
20: 57 (1967), Erythrochaete dentata A. GRAy, Bot. Jap. 395 (1859) Type
from Japan.
   Ligularia clivorum 1)VIAxni. in Btili, Acad. Sci, St. Peteysb. 15; 374 (1870);
S.-Y. Hu in Quart. Journ. Taiwan ITNtlus. 20: 56 (1967).
   Distribution: southern and central China and Japan; rather wet places in
liglat forest, and by stream in montane areas in central Honshu and Shikoku, but
on seaside slope in northern Honshu.
   Ligularia Å~ yoshizoeana (llVIAi<iNo) KiTAM, Comp. Jap. III: 201 (1942);
HARA, Enuiin. Sperm. Jap. II:229 (1952);OHwi, Fl. Jap. Eng. ecl, 882 (1965).
    Ligularia ]'aPonica var. yoshizoeana MAKiNo in Bot, IMag. Tokyo, 19 : l53
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(1905).

    The type of this species was tcal<en from a cultivated plant in Koishikawa
Botanic Garden, Tokyo. The present species is considered as a hybrid between
L, 1'aPonica and L. dentata. Although the wild plant had not been collected
since described, in 1954 H. KANAi collected the present species on Mt. Yobiko-
dake in Pref. Shizuoka of central }{Ionshu where both L. jaPonica and L. dentata
OCCU I-.

   HoNsHu Pref. Shizuoka : Mt. Yobiko-dake in Mts. Ashitaka, H. Kanai (Jtd.v.
18, 195zl) (TI).

   The following speci'es may be referred to this series, though further study is
necessary to clarify the discrimination of each species.
    Ligbllaria crassa HAND.-MzT. in ENGLER Bot. Jahr. 69: 108 (1939) Type
from SW-Szechuan, China.
   Ligularia rockiana HAND.-MzT. in ENGLER Bot. Jahr. 69: 110 (1939) Type
from NW-Yunnan, China,
   Ligularia macrantha (CLARKE) }E[. KoyAMA comb. nov. Senecio macranthzis
CLARKE, Comp, Ind. 205 (1876) Type fronn Khasi, eastern India; Hooi<. f, Fl.
Brit. Ind. III; 349 (1881),

   Series Ligniaria. Series Racemosae (FRAixicH.) KiTAM. Coinp. Jap. !II:
190 (1942) incl. syn. ; KoyAMA in Acta Phytotax. Geobot. 22: 75 (1966).
Senecio groupe Ligularia B, Eu-Li.aularia 1. Racemosi FRANcH. in Bull. Soc,
Bot. France, 39: 289 (1891).
   Most of the species in this series are chai"acterized by having racemose inflo-
rescence, though some 1iave thyrsoid inflorescence. In both the racemose cftnd
thyrsoid inflorescences, however, flowering proceeds frona the basal head upwarcl
to the apical one.

                           Key to the Speeies

A. Pappus snow-white. ............................................................ L. jaluensis.

A, Pappus creani-white or tawny, ............................................................ B,

B. Involucres narrow less than 4 nam in width. .......................................... C.

B. Involucres broad more than 6 mm in width. .......................................... E.

C. IRvolucral scales 8 in a head, .......................................... L iRtermedia.

C, Involucral scales 5 in a head. ................................................••••••••••••••• D•

D. Heads many in number. ................................................ L. stenocephala.

D. llecftds a few in number, ...................................................... L kojimae.

E. Inflorescence apparently corymbose. .................................... L. hodgsonii.
E, Inflorescence racemose, .........................,.............................................. F,

F. Heads discoid. ............................................................... L chekianensis.

F, Heads radiate. .............-...."............-.............."...-......-...."........"... G.

G, Pappus equal to florets in length. ......................................................... ff.

G. Pappus shorter tlnan florets, .................................................................. I.
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I-I, Leaves cordate oy cordate•-reni'fox-m. .............,......................... L. sibirica.

H. Leaves ovate-elliptic. ................................................... L. ovato-oblenga.

I. hiflorescence rcacemose, involucyes 8 - 14 mm in width. ......... L, fischeri.
I. Inflorescence appai"ently corymbose, involllcres 6 mm in width. ...L. kaialpina.

   Ligularia jaluensis KoMARov in Acta Horti Petrop, 18: 420 (1901) Type
from Kirin, Manchuria ; KiTAM. Comp. Jcftp. III : 192 (l942) incl. syn. ; PoJARK.
Fi. URSS, XXVI: 826 (1961); S.-Y. Hu in Quart. Jouyn, Taiwan Mus, 20: 61
(1967),

    II)istribution : }Lvlanchurka and northern Korea,

   Ligularia intermedia NTAi<Ai in Bot, IVIag. Tokyo, 31: 125 (1917) Type:
KoREA Prov. Kanhokti : Setsurei, T. Ailaleai (}[Iolotype in TI) ; KiTAM Comp.
Jap. III:191 (1942) incl, syn.; S,-Y. Hu in Quart. Journ. [l"aiwan Mus.
20 : 61 (1967).
    Distribution: China, Ailanchuria and noi"thern Korea.
    Ligularia stenocephala (]X(IAxiM.) IVIATsuM. et KoiDz. in Bot, Mag. Tokyo,
24: 149 (1910); KiTAM. Comp. Jap. III: 195 (1942) incl, syn.; HARA, Enum.
Sperni. Jap. II: 229 (1952); OHwi, Fi. Jap. Eng. ed. 881 (1965);S.-Y. Hv in
Quart. Journ. Taiwan }VIus. 20: 72 (1967), Senecio stenocePhalus MAxiM. in
Bull. Acad. P6tersb, 14- : 218 (1871) Type from Mt. Hakone in Honshu.
    Distribtttion : southecftst China, Taiwan and Japan excluding Hokkaido ; on
moist slope o'f montane fegions.
    I]igillaria koji'mae KiTAM, in Acta Phytotax. Geobot. 3: 135 (1934), Comp.
Jap, III: 191 (1942) Type: TAiwAN Prov. Shinchil<u: inter Daihasen et Tsugi-
taka, K Ko]'ima (EIolotype in KYO); S.-Y, EEu in Quart. Journ, Taiwan -Mus,
20: 63 (1967),
    Endemic to Taiwan ; on high mountain,
    Ligularia hodgsonii Hooi<. f, in CuRTis Bot. 1)vlag. tab. 5417 (1863) Type
f'rom Hakodate, Hokkaido; KiTAM. Conap. Jap. III: 197 (1942) incl. sy•n.;
HARA, Enuin. Sperm. Jap. II:228 (1952);Po3ARK. Fl. IJRSS, XXVI: rt'98 (1961);
OHwi, Fl, Jap. Eng, ed. 881 (1965); KoyAMA in Acta Phytotax. Geobot, 2.?.:75

 (1966) .

    In her enumeration of `The Coinpositae of China', SHiu-YiNG IE[u /ll'stecl up

L. hodgsonii and its vftLrieties, The plant collected by FARGEs from Prov.
Szechuan, China is also deposited in the herbarium of the National Science
Musetma, and is identified as L. hodgsonz'i var. crentfera. Thls plant differs
from L. hodgsonii in the inflorescence Iaclcing the bracteoles on their heads.
As to the occurrence of L. hoclgsonii in China, therefore, further study is
requir'ed.

    Ligularia chekianensis KiTAM. in Journ. Jap. Bot. 21: 53 (1947) Type:
CHiiNA Prov. Chekiang: Mt. Hsi-tien-inu-slian, ff. Migo 185 (Holotype in
KYO);S.-Y. Hu in Quart. Journ. Taiwan Mus, 20:56 (1967).

    The present species has a close affinlty to L. fischeri, though the former
 cliffers fi-oni the lattey in. having discoicl heacls.

    This species is known only from Chekiang Province, China.
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   Ligularia $ibiriea (L.) CAss, in Dict, Sci, )Siat. 26: 401 (1823); Ki'rAii,
Comp. Jap, III: 190 (1942) pro parte; S.-Y. Hu in Quart, Journ. Taixvan
Mus. 20:70 (1967), Othonna sibirica L. Sp. PI. II:924 (1753) Type from
Siberia.

   [Dhe presellt species has cft vast geogi"aphical range in Eurasia and reaches
as far west as France from eastern China, Because of the high variation of
this species, several varieties have been proposed by the various authors. As
to the discrimination of these variet'ies, further study is necessary, since the
materials are not enough to set up a final classificvation.

   Ligularia ovato-oblonga (KiTAM.) KiTAM, in Acta Phytotacx. Geobo't, 10 : 17tl-
(1941); S.-Y, Hu in Ouart. Journ. Taiwan Mus. 20: 67 (1967). Senecillis
ovato-oblonga KiTAhti. in Acta Phytotax, Geobo't, 8: 88 (1939) Type: MANci{uRiA
Prov. }[leilungchiang : inter Teremoto et Khingan, f. Sato 2553 (Holotype in KYO),
   MANcHuRiA Prov. Heilungchiang : Hsing'-an Bor., Sanga, M. Tatewaki 2798
(Hb. Hol{kaido Univ.) ; inter Teremoto et Khingan, f. Sato 2553 (KYO), Prov.
Chalaar: ])oron, T. fs17idoya (KYO),
   MoNGoLm I{ailar, M. Kitagawa (TI) ; ibidem, unknown collector TNS 76637
 (TNS);Suburbs of Talun, K Chujo (TNS).
    Ligularia fischeri (LEDEB.) TuRcz. Catal. Pl. Baic, Dahur. n, 644 (1837);
KiTAM, Comp. Jap, III: 193 (l942) incl. s>in. ; IIIARA, Eiaum. Sperm. Jap.
II: 227 (1952); PoJARK. FI. URSS, XXVI: 802 (1961); KoyAMA in Acta Phyto-
tax. Geobot. 22: 75 (1966); S.-Y. }Iu in Quart. Joum. Taiwan Mus. 20:58
(1967). Cineraria fischeri LEDEB. Inclex Sei:n. Hort, Dorap. 17 (1820)
    Ligularia sPlendens (LEv. et VANT,) NAKA! in Journ. Jap. Bot. 20: 141
(l944), Senecio sPlendens LEv. et VAwr. in FEDDE Repert, Sp. Nov. VIII:
139 (1910).
    The conception of this species is different according to the authors, as the
variability of this species has not been revised appropriately. As noted in my
paper, two fornis as indicated by the cellular constitution of ha'irs niay be
re'ferred to two infraspeci'fic taxa, though further study is llecessayy, particulary
as to the materials from the continental Asia.
    Ligularia fischeri is distinguished from L. sibirica by several characters,
though there are sonae intermediate forms in every charcacters, The leng'tla of
florets and pcftppi is consiclered as inost important characters to classify thein:
L. fischeri i's characterized by having the florets being Ionger than the pappi
and L, sibirica by having the florets being equal to the pappi. By this indi-
cator, the materials 'from I{imalayas are identified with L, fischeri, though most
botanists have referred them to L, sibi?'ica.
    Ligularia kaialpina KiTAxiii. in Acta Pliytotax. Geobot. 3: 170 (1934), Conap.
Jap. III: 198 (1942) Type; }iloNsHu Pref. Yaiinanashi: 17vlt. Jizo, Sainol<awarcft,

S. Kitamura (Holotype in KYO); HARA, Enum, Sperm. Jap. II:229 (1952);
KoytxMA in Acta Phytotax. Geobot. 22; 75 (1966).

    Ligularia sibirica var. feaz'alPina (Kyrtrut,) OHwi, Fi. Jap, Eng. ed. 881
 (1965) .
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   Enclemic to centra} Honshu ; on wet gi-assy slope in high mountain.
   Tlie present species is chaycftcterizecl by having corymbose inflorescence,
though there are variotts iiiflorescences from corymbose to panicle. The species
belonging to Series Corymbosae, the flowering js of centrifttgal type, In the
piresent species, however, the 'flowering is of centripetal type, In addition,
the present species was considered by KiTA,MuRA as an alpine race of L. fischeri,
since the characters of this species are almost equal to those of L. fischeri.
Thus, L. kaialPina ma.y be best regarded as a inember of Series Ligularia.
   The following Chinese species may be i'eferred to this Series,
   Ligzclaria leansuensis HAND.-MzT. in ENGLER Bot. Jah!'. 69: 134 (1938) Type
t'roni SXV-Kcftnsu.

   Ligularia lidl'iangensis E[AixTD,-tMzT. in ENGLER Bot, Jahr. 69 : 134 (1938)
Type from NW-Yunnan,
   Ligularia melanolh3,rsa I{AND.-alvlzT. in ENGLER Bot. Jahr. 69 : l19 (1968)
T>rpe froin Sxxf-Szechuan.
   Ligularia subnudicaulis HAND. -lrVIzT, in ENGLER Bot. Jahr. 69: 131 (Jul.y 1938)

Type from NW-Yunnan.

   Sect. Cyathocephalum (NAKAi) KiTAM. Comp. Jap, III: 185 (194.9.).
CyathocePhalum NTAKAi in Bot, Mag. Tol<yo, 29 : 11 (1915),

                           Key to the Species

A. Inflorescence apparently corynabose, pappus absent, .................. L. biceps.
A. Infiorescence racemose, pappus present, ................................................ B.

B, Inflorescence Iong, about 30 cm, with many heads. .................. L. angusta.
B. Inflorescence short, about 2-4cm, with a few heads. ......... L. schmidtii.

    IJigularia bieeps KiTAGAwA in Journ, Jap. Bot. 17: 239 (1941) Type:
IMANcHuRiA Prov. Feng-Tien: Ma-tien-ling, S. Uo (}i[olotype in TI);S.-Y. }{u
in Quart. Journ, Taiwan ?vlus. 20: 55 (1967),
    The present species is known only from the type Iocality. In having
achenes withollt pappus and the corymbose inflorescence, the present is unique,
though it iitiay sufficiently be in,clucled in this section,

    Ligularia angusta (NiAi<Ai) KiTAif. in Acta Phytotax. Geobot. 9: 117 (1940),
Comp, Jap. III: 185 (1942);HARA, Enuna. Sperixi, Jap, II: 226 (1952); OHwi,
Fl. Jap, Eng. ed, 887 (1965). CyathocePhalum angustzem NAi<Ai in Bot. Mag.
Tokyo, 29: 12 (1915) Type from }{onshu.
    Endemic to Honshu, restricted to central }I[onshu,
    Ligularia schmidtii (]VIAxitsif,) MAKiNo in Bot. 2Ntlag. Tokyo, 17 : 191 (1903)
excl, specim.; KiTAM. Comp.Jap. III: 186 (1942) incl. syn.;PoJARK. Fl. URSS,
XXVI:850 (1961); S.-Y. Hu in Quart, Journ. Taiwan Mus. 20:70 (1967).
Senecillis schmidtii MAxiM. in Bull, Acad. Sci. P6tersb, 16: 222 (1871) Type
k'oni }VIanchuria.

    Distribution : L>vianchui-i.ft, Priniorskay.ft and Koyea,

    Sect. Senecillis KiTAi{. Comp. Jap. III : 187 (1942),
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Ranges of Ligulari•a sibirica (*) and L. fischeri: )ir is characterized

flowering, occuring in dry. place, and having hirsute hairs o'n
beneath and the hairs on the scape with a few rows of cells ; e
flowering, occuring in moist place, and having the arachnoid
the leaf beneath and the hairs on the scape with one row of
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    Sect, Senecillis (GAERT.) PojARK. Fl. URSS, XXVI: 836 (1961) pro parte,
non KiTAi;. (1942).
   About ten species are known from our area, but naost of them have not yet
been actually examined 1)y the presen,t writer,

A. Heads cernuous atiter bloonaing ; pappus 3 mm, clisk floret 6 n]m in length.
     ............................................................................................. L. fauriae.

A, Heads erect after blooming ; pappus 7min, disk 'floret 12 mm in length.
     ••••••+•••••••••••+•••••••••-•••••••••••••••••••••••••••••••••••••••••.....•••••.......... L. mongolica.

   IJigularia fauriae (I?RANcH.) Komz. Fl, Symbol, Or,-Asia. 47 (1930) ;
KiTAM. Comp. Jap, III:l87 (1942) incl, syn.;}IARA, Entim. Sperm Jcip. II:
227 (1952) incl. syn.: O}iwi, Fl. Jap. Eng. ed, 887 (1965),- Senecio fauriei
FRANcH. in BttII, Soc, Pliilom. Paris, Ser. 7, 12: 87 (1888) Type from Ogino-
hama, Honshu, Japan,
    Endeiinic to Honshu ; on grassy slope near seaside of northern Honshu.
   Ligillaria inongolica DC. Prod. VI:315 (1837) Type from Mongolica;
PojARK. Fl. URSS, XXVI: 849 (1961) incl. syn,; S.-Y. Hu in Quart, Journ.
T.aiwan Mus. 20:66 (1967). Senecio mongolz'cars (DC.) ScK.-Bip. in Flora,
28; 50 (1845), Senecillis mongolica (DC.) KiTAM. in Acta Phytotax. Geobot.
8: 85 (1939).
    MoNGoLiA Inskan Ra. K. Chou 5428 (KYO); Chakbar, frL4, Togashi 2703
(KYO);Fttshechuang, T. Kanasiro 3887 (KYO); Chalentum, 1 Sato (K\O;
TI; TNS); Palinau, M. Tatewaki 29651 (Hb. Hokkaido Univ,); EIalasu, i14.
Tatezvalei 28149 (Hb. Hokkaido Univ.). IvlANcHuRiA Proxr. Heilungchiang :
Sunwu, M. Kitagawa (T. I);Siaoking-an Ra, M, Kitagawa (TI);Siao-Khingan,
S. Nakao (KYO) ; Anta, T. Uchikazoa ('IDNS). Prov. Chi]in: Wanfu, i}4, Tnte-
waki 27489, 27577, 28893, 28985 (}{b, }E[okkaido Univ.),
    Ligularia taquetii differs from this species in haxfing shorter involucres,
though the other diagnostic characters of L. taquetii are almost tlae same with
those of the present species. The difference of involucral length between those
two species, however, seems to the present writer to have value only at the
infyaspecific level, Thus, L. taquelii may better be treated as a variety of the
present specles
    Var. taquetii (LEv. et VANT.) H. KoyAix,{A stat, nov. Senecio taqecetii
LEv. et VANT. in FEDDE Repert, 8: l39 (1910) Type:KoREA Quelpaert: in Rcftng
Kyangi, E Taquet 994 (Isotype in TI), Ligularia taquetii (LEv. et VANT.)
NAi<Ai, Rep, Veg. Isl. Quelpaert, 90 (191zl); KiTAM. Comp. Jap. III:l88 (194-2),
    Endemic to Qtielpaert Islancl.
    The follow'ing Chinese species are refercftble to this section.

    Ligularia brassicoides HAND. -MzT. in ENGLER Bot. .Jahr. 69 : l18 (1939) Type
from Pi'oxr. SW-Szechuan.
    Ligularia mblliensis HAixiD. -MzT, in ENGLER Bot. Jahr. 69; ll7 (1939) Type
from PrOv. SX,V-Szechulall.

    Ligulaf'ia PlatyPhylla HA•iD, -irVizT. in ENGLER Bot. Jahr, 69; 119 (1939) :l"ype
t'roin Prov. SXiV-Szechucftn,
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  KoyfxMA, }I. 1962. 0n the section Taimingasa of the genus Cacalia L. Acta
     Phytotax. Geobot. 20: 172 - 175.
  KoyAMA, H. 1966. 0n Japanese Ligzelaria (Sect. Ligularia) fishceri and its
     related species. Acta Phytotax. Geobot. 22 : 75 - 80.
  Soi<oLovsKAJA, A. & O. STRELi<ovA, 1938. in Chromosome atlas of flowering
     plants edited by DfxRmNGToiN & X]VyLiE (1955).

                         Genus Cremanthodium

   Cremanthodium is a genus described by BENTHAM based on the Himalayan
plants and differs from the a'Elied genus Ligularia in having Iarge, solitary ancl
cernuous heads, Tlie character of Cremanthodium is, Iaowever, fairly variable
among the inembers of this genus. The circumscription of this genus, there-
fore, has been given in various ways by the investigators. In his revision of
the genus Cremanthodium, GooD has cftrrived at the conclusion that the high
alpine derivatives of Ligularia in Asia shall remain grouped together in the
phylogenetic and ecological genus Cremanthodium, and enumerates 48 species.
After that time, several taxonomists have described new species fi"om the I{ima-
layas and southern China. Perhaps 60 species are known at present.
   In the FIora o'f British India, BENTHAM ireferred two Indian species to
American ' genus Werneria. These two were considered by GooD as ecological
forms of Cremantlzodium, though BENTHAM noted that they might be charac-
terized by the erect heads without outer basal bracts, and the involiicral scales
connated into a cup.
   Most of Cremanlhodia are well chai'acterized by the solitary and cernuous
head. In addition, it is noted by GooD that the habits and geographic
distribution of Cremanthodium are unique. Thus, Cremanthodium may better
be considerecl as a separate genus.
   As already noted in the General Part of this studies, Cremantlzodium js rest-
ricted to central Asia and does not distribute in Japan. In order to study the
i'elationships ainong the members of this genus, an attempt is made here as to
the classification of intergeneric groups, though GooD did not give any interge-
neric categpries,in the presept'genus. In order to facilitate comparison between
the species, the eightr•important. features of' the plapts were given by GooD.
Some of thein were considered as important specific characters and a few of them
as being constant in form throughout the genus. According to his notes, the
form of radical leaves, however, seems to be useful to subdivide the present
gepus. ,[L"hree intergqneriq groups may be arranged by the venation of the
leaves in addition to the form of them. Further studies are necessary to fix
the taxonomic ranks for th.ese groups, since both tlie chromosomal accounts and
new,, matÅërials 4re too scanty at hand.

   Cremanthodium BEAm{. in Hooi<. Icon. PI. XXII: 37 (1873) Type: C.
reniforme; BENTif.. et Hooi<. f. Gen. Pl. Il: 439 (1873); HoFFM, in ENGLER u,
PRANTL Pfl.-fam. IV-5:301 (1892); GooD in Journ. Linn. Soc. Bot, 48:259
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(1929); S,-Y, Hu in Quart. JourR. Taiwan Mus. 19•: .205• (1966')..
   Perennial scapigerous herbs. Leaves chiefly radical, cordate or' renifQi-m,
lanceolate, or palmate or rarely pinnati'fi'd, entire or toothed. Heads solitary,i
sometimes a few or rarely many, cftlways cernuous, heterogamous, radiate. Ray
florets 1-seriate, female, ligulate, large, yellow or pale-pink. Disk florets
hermaphrodite, fertile, tubular, 5-lobed at apex. Anther bases subeRtire.
Cells of the upper part of filament same in size. •Style branches short or long,
flattened, obtuse or acute. Achenes with white or reddish, slender, rough or•
barbellate pcappus, glabrous.

                           Key to the Groups

A. Leaves with long petioles, reniform, cordate, with triple-ribbed or palmate
   venation. ..................................................................................•• Group I.

A. Leaves with short or no petioles. ......................................................... B.

B. Leaves ovate or lanceolate, with pinnate venation. ..................... Group II.

B. Leaves lipear, with apparently parallel venation ..................... Group III.

   Group I.

   This group is characterized by having the reniform or cordate leaves with
long petioles. Most of the leaves have the triple-ribbed venation and a fevLr of
them palinate one. Tliis shape is not different from that of Ligularia Sect.
Ligularia. Many species of this group is well associated with the single
cernuous head., Tliere occur, however, the plants with tlae inflorescences
consisting of many heads ainong the species of tlais group, The difference
between the plants with many heads and .r.igularia Sect. Ligularia, therefore, is
very d'ifficult.

   The following species may be considered as members of this group.

A. Leaves palmately lobed. ...................................................... C. palmatum.

A. Leaves reniform-cordate, ..................................................................... B.

B. Heads discoid, involucral scales petaloid. ........................ C. campanulatum.
B. I{eads radiate, involucral scales not petaloid. ....................................... C.

C. Leaves densely tomentose beneath. ....................................... C. deeaisnei.

C. Leaves glabrous or subglabrous beneath. ............................................. D.

D. Ttibe of ligules obsolete, heads large. ................................. C. reniforme•
D. Tube o'f ligules present. .............•.......................•••-••••••••••••--••••••`•••••`••-• E-

E. Involucral scales brown, glandular, pubescent; heads usually corymbose.
    ...........................•.....................................................C. eremaRthodioides.

E. Involucral scales glabrous or subglabrous; heads not corymbose. ............ F.
F. Heads small, solitary or racemose, campanulate, ........................ C.' hookeri.

F. Heads medium to large, hemispherical, never in a close racemose. ......... G.
G. Radical leaves small, up to 4 cm in across. ........................... C. thomsoni.
G. Radical Ieaves very large, more than 7 cm in across............................
    -•-•••••••••--•••••--••••-•••••••-••••--••-•••-••--•••••-•-•-••`••••••-•• C. retusum.
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   Cremanthodium campanlllatum (FRANcH.) DiELs in Notes Roy. Bot. Gard.
Edin. 5: 190 ('1912); GooD in Jourh. Linn, Soc. Bot, z18: 270 (1929) incl. syn.;
HAND.-MzT. Symb. Sin, VII:1141 (1936);S.-Y. Hu in Quart. Journ. Taiwan
Mus. 19:• 206 (1966).' '•Senecio camPanulatus FRANcH, in Bull. Soc. Bot,
France,•39: 284 (1892) Type from Pyov. Yunnan.
   CmNA Prov. Yunnan: E H. Wilson,3812(TNS).
   Cremanthodium cremaRthodioides (HAND. -MzT, ) GooD in Journ, Linn. Soc.
Bot. 48: 279 (1929); }{EAND.-MzT. Symb, Sin. VII:1142 (1936); S.-Y. I{{u in
Quart. Journ. Taiwan Mus. 19:207 (1966), Ligularia cremanthodioides
II[AND.-MzT. in Anz. Akad. Wiss. Wien, Math.-Nat, 62: 13 (1925)Type from
Prov. Yunnan.
   SE-TiBET Budi Tsepo La, Kongbo, F. Ludlozv, G. Sherriff& H. H. Elliot
1441,1,. ,('TNS)•

   Dist'ribution : Yunnan, Sikkim and Tibet.
   Cremanthodium decaisnei CLARKE, Comp. Ind. 168 (1876) Type from Sil<kim ;
G6oD i'n Journ. Linn. Soc. Bot, 48:275 (1929); HAND,-MzT. in .Act. I{[ort.

Gothob. 12:304 (1938) ;' S.-Y. Hu in Quart. Journ. Taiwan Dvlus. 19: 207
(1966).

   CHiNA Prov. Sikang: Tapaoshan, Kangting distr., H, Smith 11471 (KYO).
TiBET Budi Tsepo La, Kongbo, F.-Ludlow, G. Sherriff& ff. H. Elliot 14412
(TNiS). BHuTAN Sincle La, S. Nahao 233 (KYO). NEpAL Thaple Hiraal,
S. IVakao (KYO;TNS);Near Sangdas K Nishiofea104 (KYO);Tamur vcalley,
Yangma Khola, J. D, A, Stainton UO4 (TNS).
   Distribution: southern China, Tibet, Bhutan and NTepal. ,
   Cremanthodium hookeri CiARKE, Comp. Ind. 169 (1876) Type from Sikkim;
GooD in Journ. Linn. Soc. Bot. 48: 279 (1929); LiNG in Contr. Inst, Bot. IXTat.
Acad, Peiping, 2: 526 (1934); S,-Y. Hu in Quart, Jollrn. Taiwan iMus. 19:
209 (1966).

   CHiNA Prov. Sikang: Gomba La, Kangting distr., H. Smith 10710-xrar.
athinsoni (KYO). Prov. NW-Yunnan: Mt. Shang-Ma-Kou, f, F. i?ock 17159
(TI)•, BHuTAN Tongu to Camp n, 11, S. Nahao 702 (KYO); Rudo La,
F. Ludlow, G. Sherriff 6}J. H. Hichs 20979 (TNS);Rinchen Chu, F. Ludlow,
G.•Sherriff&f. H. Hicles 17085 (TNS). E-NEpAL Tamur valley, Mewa
Khola, Topke Gola, J. D. A. Stainton 971 (TNS); Mouma to Tip top La,
K iYiskioka 699, 707, 737(KYO).
   The present species is hardly distinguished from L. sibirica, when the plants
have racemose,inflorescences, .
 i.'1,Distr,ibpt•ion : Nvestern China, Tibet, Nepal cand Bhutan.

   Cremanthedium palmatum BENTH. in HooK. Icon. PI. 17: t, 1142 (1887)
Type •f.r,o•m Sikkim; GooD in Journ, Linn. Soc. Bot. 48: 271 (1929);S,-Y, Hu
in.Quart.. Journ. Taiwan Mus. 19 :' 212 (1966).
  s,- S{?iBET Chosam, Tsari, F. Ludlozo & G, Sherriff 2040-ssp. rhodocePhalum
(TNS). BHuTAN Ha La to Kyu La, S.'Nakao 727, 919 (KYO).
  ,•D• lstm-bution : southern China, Tibet, Bhutan and upper Burma.
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    Cremantltodium reniforme BENTH. inHooK. Icon. Pl. 12: 37, t. 1141
(1876) Type from Sil{kim ; HAND.-iVIzT. Symb. Sin, VII : 114-2 (1936) ; S.-Y. Hu
in Quart. Jot'trn. Taiwan Mus. 19 : 216 (1966).

   BHuTAN Tanga to Parshong, S, Afakao 648 (KYO), E-NEpAL near
IMouma, K Nishioka 745, 772 (KYO);near•Deoma, K Nishioka1043(KYO);
Arun valley, Wabak Khola, J. D. A. Stainton 1343 (TNS) ; Mouma to Wallum
Chun Gola, K Arishioka 1265 (KYO);Tangba, L. Dhwo]' 02Z3(TNS).
   Chromosome number : 2n=== 58 (KoyAMA l966).
   ])istribution : Bhutan, Sil{kim cftnd Nepal,

   CremaRthodium retusurR (DC.) GooD in Journ. Linn. Soc. Bot. 48:278
(1929); S.-Y. Hu in Quart. Journ. Taiwan Mus. 19: 216 (1966). Ligularia
retusa DC. Prod. VI:314 (1838) Type froiTi Niepal Senecio retusus WALL.
ex }I[ooK. f. Fl. Brit. Ind. III: 350 (1881) Ligularia nigroPilosa KiTAM. in
Acta Phytotax. Geobot. 15 : 107 (1954), in KiHARA Fau. Fl. Nepal HiiiLal. I: 265,
fig. 76 (1955) syn. sec. KiTAMURA.
   E-NEpAL Tainur valley, Mewa Khola, Topke Gola, f. D. A. Stainton 918
(TNS) ; Tolo Gompa Khola, 4000 m, S. Nakao (KYO).
   Distribution: Tibet, Nepal, Sikkim, Assam and Yunnan.
   Cremanthodium thomsoni CLARKE, Comp. Ind. 169 (1876) Type from Sikl<im;
GooD in Jotu'n. Linn. Soc, Bot, 48:273 (1929); S.-Y. Hu in Quart. Jotirn.
Taiwan Mus. 19 : 217 (1966).
   BHuTAN Chiley La, S. IVakao 600 (KYO); Tanga to Parshong, S. Nahao
648 bis (KYO). NEpAL Tolo Gompa Khola, S, Arakao (KYO;TNS). CmNA
Prov. Kansu CooHedges, high alpine limestone, Farrer & Purdom 212 (KYO).
   Distribution: Tibet, Nepal, Sikkim, Bhutan and China.
   Considering tlae original description of each species, the following species
may be referred to the present group, thoguh none of the •specimens of these
species have been cactually examined by the present writer. .
   Cremanthodium acernnum GooD in Journ. Linn. Soc. Bot. 48: 284 (1929)
Type from Burma.
   Cremanthoclium atrocaPitatum GooD in Journ. Linn, Soc. I3ot. 48 : 282 (1929)
Type from Bzmna.
 . Cremanthodiz{m bulbilliferum W. W. SwtTH in Notes Roy. Bot. Gard. Edin.

12: 200 (1920) Type from Tibet. .
   Cremanthodium calcicola W, W. SMiTH in Notes Roy. Bot. Gard. Edin. 21 :
201 (192e) Type from Yunnan,
   Cremanthodium cilriflorufn GooD in Journ..Linn. Soc. Bot. 48: 277 (1929)

Type from Burma. ., .   Cremanthodium farreri W. W. SMiTH in ]slotes Roy. Bot. Gard. Edin. 21 :

202 (1920) Type from Burma. . .   Cremanthodium gracillimum W, W. SAiii'rH in Notes Roy. ,Bot. Gard. Edini
10 :'• 27 (1917) Type from Burma.
   Cremanthodiblm microcePhalum HAND.-MzT. in Anz. Akcftd. Wiss. Wien,
Math.-Nat. 57: 174 (1920) Type from Yunnan.
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   Cremanthodium Phaenicochaetum (FRAtsicH.) GooD in Journ. Linn. Soc. Bot.
48:279 (1929). Senecio Phaenicochaetus FRANcH. in Bull. Soc. Bot. Fr. 39:
295 (1892) Type from Yunnan.
   Cremanthodium Pulchrum GooD in .Journ. Linn. Scc. Bot. 48: 274 (1929)

Type from Burma. •
   Cremanthodium smithianum HAND.-MzT. in Anz. Akad. Wiss. Wien, Math.-
AIat. 62: 14 (1925) Type froixt Yunnan,
   Cremanthodiu"7 zvardii W. W. SMiTH in Notes Roy. Bot. Gard. Edin. 10: 27
(1917) Type from Burma.

   Group II.
   This group is characterized by havi'ng' hastate, ovate or lanceolate leaves of
which the venation is essentially pinnate. Hastate Ieaves are wingless ancl Iong
petioled, while most of ovate or lanceolate leaves are gradually narrowed to the
base and usually sessile. In addition, the hastate leaves tend to have triple-
ribbed veins. Thus, the species with hastate leaves may be considerecl as being
intermediate between Group I and Group II.
    The following species may be referred to the present grottp, thougli fm-ther
study is necessary to clarify the circumscription on this group.
A. Leaves pinRately lobed. ................................................•••C. pinnatifidum.

A. Leaves ovate, elliptic or lanceolate. ...................................................... B.

B. Leaves subcordate, truncate or nearly so at the base. ........................... C.
B. Leaves gradually nan"owed into petioles. ................................................ J.

C. Leaves regularly and acutely dentate, ................................................... D.

C. Leaves entire or shallowly dentate. ...................................................... F.

D. Cauline leaves not touching or overlapping each other. ........................

    "........".--.-..-.....-..............""..........•--•-••••."....".-...--....... C. nakaoi.

D. Cauline Ieaves touching or overlapping each other. .............................. E.
E. Imrolucral scales araneose below. ....................................... C. oblongatum.

E. Involucral scales densely black-villose. ........................ C. purpureifo}ium.
F. Leaves very small; ligules very narrow, strap-shaped. ........................

    ............................................................................................. C. potanini.

F. Leaves medium size; ligules lanceolate, long tapering. ........................ G.
G. Involucral scales quite glabrous. ...........................C. pseudo-oblongatum.
G. Involucral scales not glabrous. ............................................................... H.

H. Involucra1 scales white-arac'hnoicl. ............................................. C. prattii.

H. Involucral scales black-villose. ............................................................... I.

I. Heads radiate. .................................................................•••• C. nepalense.

I. Heads discoid. ..................................................................... C. discoideum.

J. Heads erect, a very dwarf herb. ..................................••••••••••. C. naRum.
J. Heads cernuous. .................................................................................... K.

K. Leaves subglabrous or glabrous beneath. ........................... C. plantagineum.
K. Leaves densely white-arachnoid beneath. ..'............................... C. humile.

     The species are alphabetically arranged. '
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   Cremanthodium diseoideuiii MAxiM. in M6I. Biol. 11 : 238 (l881) Type from
Kansu;GooD in Journ, Linn, Soc. Bot. 48:297 (1929); HAND.-MzT. in Act.
Hort. Gothob. 12:307 (1938);S.-Y. Hu in Quart. Journ. Taiwan Mus. 19:
208 (1966).

   CmNA Prov. Sikang: Taining, Zungkong La, H. Smith 11927 (KYO).
   Distribntion : Sikkim and southwest China.
   Cremanthodium humile MAxiM. in Mel. Biol, 11: 236 (1881) Type from
Kansu;GooD in Journ. Linn. Soc. Bot. 48: 299 (1929); S,-Y. Hu in Quart.
Journ. Taiwan Mus. 19:210 (1966).
   CHiNA Prov. Sikcftng: Tapaoshan, Kangting distr., H. Smith Z1275 (KYO).
TiBET Ata Kang La, Ncftgong, F. Kingdon-MZard 10581 (TNS).
   Distribntion ; Tibet and soutlawestern China.
   Cremanthodium nakaoi I<iTAM. in Act;a Phytotax. Geobot. 15: I05 (1954)
Type:NEpAL Tolo Gompa Khola, S. Nakao (Holotype in KYO and Isotype in
TNS) .

   Endemic to Nepal.

   Cremanthodium nanum (DEcNE.) W. W. SMiTH in Notes Bot. Gard. Edinb.
14:118 (1924);GooD in Journ. Linn. Soc. Bot. 48:300 (l929);S.-Y. Hu in
Quart. Journ, Taiwan Mus. I9: 211 (1966). Ligularia nana DEcNE. in JAcQ.
Voy. Bot. 41, t. 99 (1844) Type from NW-Ytmnan.
   NEpAL Thaple pass, S. Nakao (KYO; TNS).
   Distribution : Tibet, Nepal, Sikkim and southern China.
   The involucral bracts of this species comaate bel6w to form a cup. In the
FIora of British India, the present species was referred to Andean genus PVer-
neria. In his revision of Cremanthodium, GooD considered the present species
as can ecological form of Cremanthodium and excluded it from vaerneria.
   Cremanthodium Repalense KiTAM. in. Acta Pliytotax. Geobot. 15 : 105 (1954-)
Type : NEpAL, Tsennje, Bangu Khola, S. Nakao (Holotype in KYO).
   Endemic to Nepal.
   Crernanthodium oblengatum CLARKE, Coinp. Ind, 168 (1876) Type from
Kunawur; GooD in Journ. Linn. Soc, Bot. 48: 287 (1929); S.-Y. I'Iu in Quart.
Journ. Taiwan Mus. 19: 212 (1966).
   E-NEpAL Mouma, K. Alishioka 773 (KYO),
   Distribution : Tibet, Nepal, Sikkima and western China.
   Cremanthodium pinnatifidum BENTH. in HooK. Icon. Pl. 17: t. I142 (1887)
Type from Sikkim; GooD in Journ. Linn. Soc. Bot. 48: 296 (1929); S. -Y. }Iu
in Quart, Journ. Taiwan Mus. 19; 213 (1966).
   Bi{uTAN Ha La Kyu La, S. AXakao 805 (KYO). E-NEpAL Artm-Tamur
Water shed, South of Topke Gola, J. D. A. Stainlon 847 (TNS).
   Distribution : southeastern Tibet, Nepal, Sikkim e.nd Bhutan,

   Cremanthodium plarttagineum MAxiM. in Bull. Acad. P6tersb. 27: 48'1
(1882) Type from Kansu; GooD in Journ, Linn. Soc. Bot. 23:447 (1888),1. c.
48: 293 (1929); S.-Y. Hu in Quart. Journ, Tcftiwan Mus. 19: 213 (1966),
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   C}iiNA Prov. Sikang: Taining Maoniu, Lhaja Gabu La, H, Smith
12554-f. ellisii (KYO), SE-TiBET NIam La, Kongbo, F. Ludlozv, G.
Sherriff& H, Il, Elliot 14477, 15395 (TNS) ; Chachima, Lotu Chu, Kongbo,
F. Ludlow, G. Sherriff& ff. H. Elliot 15757 (TNS); Puchu Mira La, ]F.
Ludlozv, G. Sherriff & G. Taylor 6155 (TNS); Tsangpo valley, Go Nyi Re,
F. Ludlotv, G. Sherriff (S} G. Taylor 5992 (TNS). S-TiBET Migytun, Tsari,
F, Ludlozv ({} G, Sherriff 2530 (TNS). BHuTAN Kangla Karchu La, IZ. Ludlow,
G. Sherriff 6} f. H. Hicks 17331 (TNS). NEpAL L. Dzvol' 241 (TNS).
   Werneria ellisii was considered by GooD as an ecological forin of the present

specles,
   Distribution : southwest China, Tibet and Nepal,
   Cremanthodium potanini C. WiNKL. in Act, Hort. Petrop, 14: 150 (1895)
Type from Kansu;GooD in Journ. Linn. Soc. Bot, 48:285 (1929); SrY. Hu
in Quart, Journ. 'I"aiwan liVfus. 19: 215 (1966).
   CmNA Prov, Sikang: Tapaoshan, Kangting distr., H. Smith II457 (KYO).
   Distribution : western China.
   Cremanthodium prattii (]}E[EMsL.) GooD in Journ. Linn. Soc. Bot. 48: 285
(1929) ; HAND. -l)vl zT. in Act. }i{ort, Gothob, 12 : 316 (1938) ; S. -Y. Uu in Q ttart.

Journ, Taiwan Mus. 19: 215 (1966). Seneeio Praltii HEMsL. in HooK. Icon.
Pl. 25 : t. 2491 (1896) Type from SW-Szechuan.
   CHiNA Prov, Sikang: Kangting distr., H. Smith 11058, 112.?,2 (KYO).
   Distribution : western China.
   Cremanthodium pseudo-oblongatili{i GooD in Journ. Linn. Soc, Bot. 48 : 297
(l929) Type from Tibet; S.-Y, Hu in Quart. Journ. Taiwan Mus. 19: 216
(1966).

   SE-TiBET Rong Chu, Tumbatse, F, Lz{dlozv, G, Sherriff & G. Taylor 5101
(TNS);Nambu La, Kongbo, F. Ludlow, G. Sherriff (& H. H. Elliot 15475
(TNS).
   Distribution: Tibet and Sikkim.
   Cremanthodium purpureifoium KiTAM. in Acta Phytotax. Geobot, 15: 106
(1954-) Type: NEpAL Thaple }{Iimalaya: Shicar Khola, S, AIdeao (Holotype in

KYO and lsotype in TNS), '
   NEpAL SIaiar, S. Nakao(TNS; KYO);near Sangda. K, Nishiofea 567, 568
(KYO).
   Endemic to Nepal,
   The following species rnay be arranged as members of the present group,
though further study is necessary to clarify tlie discr'imincfttion of each species,
   Cremanthodium angustifolium W. W, SMiTH in Notes Roy. Bot, Gard, Edin.
12 : 200 (l920) Type from Yunnan.
   Cremanthodiunz arnicoides X7VALL. ex R, GooD in Journ. Linn. Soc. Bot. 48f
288 (1929) Type from S-Tibet.
   Cremanthodiam atroviolaceum (FRANcH.) R. GooD in Journ. Linn. Soc, Bot.
48: 286(1929). Senecio alroviolaceus FRANcH. in Bull. Soc, Bot. Fr. 39:303
(1892) Type from YuniicRn,
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    Cremanthodium buPleblrifolium X]V. W. SMITH in Notes R• oy. Bot. Gard. Edin.
8: 112 (1913) Type from Yunnan.
    Cremanthodium cyclaminanthum HAND,-MzT, in Anz, Akad. Wiss. Wien,
Math.-Nat. 62 : 14 (1925) Type from Szechuan.
    Cremanthodium delava),i (FRANc}i,) DiELs ex LEv. Cat. Pl. Yunnan, 43
(1915). Senecio delavayi I7RANcH, in Bull. Soc. Bot. Fr. 39:286(1892) Type
from Yunllall.
    Cremanthodium forrestii J. F. JEFF. in Notes Roy; Bot•. Gard. Edin. 5: 191

(1912) TyPe from Ytmnan. ,
    Cremanthodium gyPsoPhilunz R. GooD in Journ. Ljnn, Soc. Bot, 48:283
(1929) Type from Yunnan,

    Cremanthodium helianlhum (FRANcH. ) W. W. SMiTH in Notes Roy. Bot. Gard,
Edin. 14:289 (1924-). Senecio helianthus FRANcH. in Bull. Soc. Bot. Fr.
39 : 286 (1892) Type from Yunnan,
    Cremanthodium nobile (FRANcH.) DiELs ex LEv. Cat. Pl. Yunnan, 43 (1915).
     Senecio nobilis FRANcH. in Bull. Soc, Bot. Fr. 39: 287 (1892) Type from
Yunnan.
    Cremanthodium Plantaginifolium (FRANcH,) R. GooD in Joum. Linn. Soc.
Bot. 48: 291 (1929), Senecio Plantaginzfolius FRANci{. in Bull. Soc. Philoin.
de Pai"is, ser. 8: 145 (1891) Type from Szechuan.
    Cremanthodium PrinciPis (FRANcH.) R, GooD in Journ. Linn. Soc. Bot.
48 : 283 (1929) Type from Yunnan.
    Cremanthodium rumicifolium (J, R, DRuMM.) R, GooD in Journ. Linn. Soc,
Bot. 48:289 (1929). Senecio rumicifolius J. R. DRuMM. in Kew Bull.
1911 : 371 (1911) Type from S-Tibet,
    Cremanthodium sino-oblongaterm R. GooD in Journ. Linn. Soc. Bot. 48 : 288
(1929) Type froin Yunnan.
    Cremanthodium stenactium DiELs ex LiMpRicHT in FEDDE Repert. Beih. 12 : 510
(1922) Type from Szechuan.
    Cremanthodium suave W. W. SMiTH in Notes Roy. Bot. Gard, Edin. 12: 203
(1920) Type froin Szecliuan.

    Cremanthodium variifolium R, GooD in Journ. Linn. Soc. Bot. 48: 298
(1929) Type from Yunnan.

    Group III.

    Following two species are characterized by 1iaving linear or sublate leaves of
which the venation is, at sight, parallel and racemose inflorescences. The
present group, therefore, may be considered as one of the phylogenetic groups
in Cremanthodium
A. Leaves very narrow Iinear, acute, rather broader towards the tip,.........
    •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••-•.....•... C. Iineare.

A. Leaves linear elliptic, oblanceolate to broad lanceolate. ...........................

    •••••••••••••••••••••••••••••-•-•••-•-•••.••`••••••••••••••••••...............••.••••--...C. pleurocaule.

    Cremanthodium lineare MAxiM. in Mel. Biol. 11: 238 (1881) Type from
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Kansu;GooD in Journ, Linn. Soc, Bot. 48:291 (1929); HAND,-MzT. in Act,
Hort. Gothob, 12: 306 (1938); S.-Y. Hu in Quart. Journ. TaivtJan Mus. 19:
211 (1966).

   CHiNA Prov, Sikang: Taining to Taofu, Sunglingku, H. Smith12037, 12032
-var. roseum (KYO); Chungo valley, Hsintientzu, Kangting clistr., H. Smith
1150.?. (KYO).

   Distribution : western China.
   Cremanthodium pleurocaille (FRANcH. ) GooD in Journ. Linn. Soc. Bot. 48 :
29e (1929);HAND.-MzT, Symb. Sin. VII: li44 (1936); S.-Y. Hu in Quart.
Joui-n, Taiwan irVfus, 1.9: 215 (l966). Senecio Pleurocaulis FRANcH. in Joui'n,
de Bot. 8: 365 (1894) Type from SW-Szechuan.
   CHiNA Prov. Sikang: }Iaitzeshan, Taofu distr,, ff. Smith II358 (KYO).
Prov. Yunnan: G. Forrest 20676-f, uberrima(KYO). TiBET Ta-Tsien-Lou,
f. A, Soulie 558 (TNS).
    DistributioR : Tibet and southwest China.

KoyAMA, H.1966.
Phytotax. Geobot.

References of Chromosome numbers

Chromosome
22: 80.

numbers in some species of Compositae. Acta

(to be continued)
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