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Abs缸衍'8ct Taxonomic cha缸I配t怆ers冒 for d曲elimi挝ta刽甜tion of Hi训II陀iella and 1盯rin阳1ωshαnlω与:a 缸e discussed. More at­

tention in this study is paid ωmorphological delimitation of these two genera. The results of the 

study show 由at these two genera can be easily separated .by two primarγmorphological features of 
their fruits and seeds: Hilliella has esep切te fruits and tuberculate seeds while Yinshania has septate 

fruits and reticulate seeds. In addition , these two genera also differ in morphology of their leaves , 
出chomes ， sizes of seeds , and their geographical distributions and ecological adaptations as well. 
Fu时lermore ， bo出 of them have different number百 and ploidy levels of chromosomes. 四随时0陀，

Hilliella and Yinshania 缸它 陀tained as two genera in 由is paper , as was suggested by the previous 

studies. Hilliella includes 11 spec时， four varieties. H. 10.暗istyla Y. H. Zhang , H. lichωnen­

sis Y. H. Zhang and H. ♂4αF引gdol马gensis Y. H. Zhang 缸e relegated ωvarieties of H. 
Cha，啄huaensis Y. H. Zhang. Yinshαnia remains in two sections: sect. YinshαnLαand 随ct. Mi­
crooαpαY. H. Zhang including eight species and two varieties. A new combination is proposed: 

Y. 町E脚朝dα(0. E. Schulz) Y. H. Zhang var. gobica (Z. X. An) Y. H. Zhang. Descrip­

tions , distributions and keys to 出e infrageneric subdivisions 缸它 provided. Errors and confusions in 
出e previous studies on taxonomy of Hilliella and Yinshαnia are also discussed and redressed. 

Key words Brassicaceae , Hilliella ， 盯nshαMα ， taxonomy. 

Hilliellα(0. E. Schulz) Y. H. Zhang & H. W. Ii and Yinshania Y. C. Ma & Y. Z. 

Zhao were bo由 sep缸'Ilted from Cochleal切 L. s . 1. Hilliella was established by raising sect. 

Hilliella O. E. Schulz to generic rank by Zhang & Ii (Zhang, 1986). Yinshαnia was described as 

a new genus by Ma & Zhao (1979) based on Y. αlbiflora Y. C. Ma & Y. Z. Zhao. Since then , 

出e two genera were accepted by Ii (1988) , Wang (1992) , Ying & Zhang (1994) and Wei & 

Zhou (1998) and a few new species were described (Zhang , 1987a, b , 1993 , 1995a , 1997; Ii, 

1988; An, 1995). However , other taxonomi由 have different poi盹 of view on the delimitation of 

也ese two genera. F or example , Kuan (1987) placed 13 species belonging to Hilliella / Yinshania 

伊up in Cochle，αriα. Lu (1991) put the rnajority of Hilliella species in Cochleαy也.Zhω(1992)

meI军;ed these two genera into one , YinshαnLα. Al-Shehbaz et al. (1998) , in particular , 1它duced

CochleariellαY. H. Zhang & R. Vogt and Hilliella to s严lon严ny of Yinshania. Meanwhile some 

studies of chromosome number (Tian , 1990; Zhang , 1995c , 1996a; Zhang & Ma , :2∞1) and fea­

tures of leaf epidem叫 cells (W ei & Zhou , 1998) and venations (Zhou & Wei , 2∞2) have been 

done. Chemical feature has been known from Ina et al. (1993) ，出ou掉。nly a litÙe , it is 
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advantageous for taxonomic study. Koch and Al叶lehhaz (2刷)叩此ed molecular phylogenies of 

the two genera constructed from se甲ence analysis of nrDNA ITS (internal transcribed spacer regions 

of nuclear ribosomal DNA) and 由e cpDNA tmL-intron (tm L-intron of chloroplast DNA) 丘。m 18 

taxa. However the results g町e no support to 出e pre悦。us work of Al-Shehhaz et al. (1998). 

In view of 出e above-mentioned f:配ts this 伊Up of Chine咽-endemic Brassicaceae has caused 

considerable controversy re伊ùing 由e generic identity ind目d. In 2∞1 ，由e Brassicaceae in Flora of 

China (Zhou et al. , 2∞1) was published and 由e chapter on 盯'nshαnia completely adopted the tax­

onomic treatment made in the 1998 paper by Al-Shehhaz et al. 1 agree that Cochleal元lla could be 

山让ted 明白 Hilliella and recognise some of the errors 出ey pointed out in my previous work. But 1 

have not been convinced 归t Hilliella and Yins阳nia should be rec。伊ized as a single genus of Yin­

shania sensu Al-Shehhaz et al. based on my many years' work on this group of plants. 1 therefore 

reexamined more carefully all 由e collections that 1 could and the results of the reexamination are 

presented in this paperωreiterate why and how 由ey should be delimited as two genera of Hilliellα 

and Yinshaniαrather than just one. Errors and confusions in the previous studies on taxonomy of 

Hilliella and Yinshαnia are also discussed and redressed. Because the taxonomic treatment of Yin­

s加nia in the Flora of China is 由e same as that made in the 阴，per by Al-Shehhaz et al. (1998) , it 

has not been cited in the taxonomic treatment in this paper. 

1 岛IJaterial and meth创Js

Herbarium specimens used in this study were examined . They were from 由e following 

herbaria: A , ANUB , B, B.πC ， BM , CDBI , E , FNU , HAST , HHBG , HIB , HIMC , HNNU , 

HZU , IBSC , K, KUN , LBG , lE, MO , NAS , NY , P , PE , SG , SHCT , SHM , SM , SRMC , SZ , 

TAI , TI , TNS , US , W，币ru ， WUK , ZJFC , ZJMA , and ZM. Two holotypes kept at HK and one 

isotype kept at GH were only available as photographs. All。由er specimens were examined direcùy . 

Some specimens were collected in recent years from different geo伊phical regions and from different 

populations in 由e same region , or from 由e same population in different seasons. The能 have been 

deposited in the herbaria of HHBG , HZU , ZJMA and ZM. 

For SEM observation of seed-coat microcharacter百 and trichomes , seeds , leaves or stem were 

direcùy mounted on metal stubs using plastic conductive carbon cement and sputter-coated 明白

gold. Observation was carried out using a KYKY-1000B (Beijing) scanning electron microscope at 

an accelerating voltage of 20 k V. 

Details of vouchers were noted in Table 1. Several important character百 of septa and leaves 

were illustrated wi出 line drawings. 

2 Results and character analysis 

2.1 Septmn 

咀le sept山n is an important attribute of the fruit in Brassicaceae. 咀le ov缸y in the Brassicaceae 

is divided into two chaIl1bers by a thin , unvasculated partition or septum connecting the two parietal 
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T由，Ie 1 Origin of material for SEM 01胆rvation of seed-coat microcharacters and trichomes 

T皿m

HiJliella 

H. char略加跚跚 Y. H. zh皿g var. 

chang加aeruÌJ

H. chang加aeruÌJ Y. H. zh皿g var. 
li<加剧回阳市

H. cJUll嘻缸皿en.sÌJ Y. H. zhang var. 

b事臼tyla

H. 列xianensÌJ Y. H. zh皿吕

H. paradoxa (Hance) Y. H. zh皿喜
& H. W. Li 

Yi.nsA回归

Y. βm阳>pilosa (Ku皿) Y. H. 
a皿g

Y. exiensÌJ Y. H. zhang 

Y. za'列ens白 Y.H. Zhang

Y. 伊mU"I!en.sÌJ Y. H . zhang var. 

伊田llU1喀'en.sl.S

l.ocality Vouch时

Huan阱酬，Ar由ul S. X. Wang 95∞1 ， ZJMA 

Taihe , Ji皿事i S. S. Lai 592 , LBG 

l.o嘲脚，刷i吨 H. H. Hu s. n. Jun. 1919 , ZM 

Yi xi皿， Anhui Y. H. Zhang 93012 , ZJMA 

Chongqing, Sichuan S. F. Wu&Z. G. cai 9221 , ZJMA 

Shennongjia , Huhei Y. Zhou9107∞1 ， ZJMA 

Yichang, Huhei Z. Zheng 1473 , lßB 

Zay毡，Xi国ng C. W. Wang 65236，明吨JK

Kan纠ing ， Sichuan S. F. Wu & Z. G. Cai 9378 , ZJMA 
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placentas (Cronquist , 1981). Septa 由at arise as ou悖。，wths of the inner surface or at sutures of the 

C缸pels ， as in 也e Cruciferae (Brassicace配)， are called false septa (Fitting et al. , 6由 English

此， 1930) to distinguish them from true septa which are formed by fusion of c缸pel walls. 

Sinc坦Prantl (1891) employed the term septum in the classification of Brassicaceae (Cruc证er­

时， it has been regarded as important by many taxonomists. Several characters of 出e septum , 

whether complete or incomplete or absent , n缸TOW or broad , at right angles to the plane of comp陀s­

sion (angustiseptate) or parallel wi由 the plane of compression (latiseptate) of the fruit , epidermal 

cells of 由e septum parallel wi由缸is or not are usually used in keys to tribes and genera in the Bras­

sicaceae (Hew酬， 1982; Clapham , 1987; Webb et al. , 1988; Stace , 1991; Entwisle , 1996). 

Hilliella has no septum (Fig. 1: A , B , C) while Yinshania has a septum (Fig. 1: D , E , F) , 

complete or in∞mplete 响曲 holes (Fig. 1: F). It is undoubtedly logical that presence or absence of 

septa becomes one of 出e most important morphological characters to separate Hilliellαand 

Yinshania . 

2.2 seed 
In the Brassic现ce配， macroscopic and microscopic characters of seeds ar它 important for the 

delimitation of genera and species , and understanding 出eir relationships. As noted by Davis and 
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A 

l 皿

Fïg. 1. Replums of Hilliella 皿d Yimha响， showi鸣 Hilliella ha由19 no 呵抽血d Yimhania ha由19 the 盹:pta. A, H. war仰阱
(Z. Z. Zheng 7147 ，回u); B, H. 阳nanen.s;.， (Z. Z. zh田19 s. n. May 1977 ，回U); C, H. rivu1orom (X. Y. He21828 , 
HHBG); D, Y. microcarpa (Gulin Exped. 943 , PE); E, F, Y. 配幽咆ula (Y. Z. Zhao s. n. Aug. 1991 , ZJMA). Bar=1 
nnn 

Heywood (1963) 由at: "In the Cruciferae great reliance is placed on seed characters , together wi由

features of the fruit , nectaries and 句pe of hairs in the indumentum , for generic and 忧也al divi­

sions." The 附ds of Hilliella are 1吨;er (1 - 2.5 x 0.8 - 1.5 mm) 出扭曲ose of Yin.shania (0. 5 

- 1 x O. 5 - O. 8 mm). Hilliella has a tuberculate seed-coat (Fig. 2: A - F) and each tubercle has 

a sml呻 surface or is concave on 由e top. In con恤t ， Yin.shania has a reticulate seed-coat (Fig. 

2: G-J) , and 出e 陀ticulations are of v町ing mesh sizes. The mesh臼 are oblong , elliptical or ir­

regul缸 and each big mesh is divided into many smaller meshes. Sometimes there 缸e tiny projections 

m 回ch small mesh. It is app缸-ent that Hilliella differs from Yin.shαnza w1也 reg缸ù to seeds not only 

macroscopically (seed sizes) but also rnicroscopically (seed-coat omamentations). Such dear differ­

ences in seed morphology strongly suppo此也eir separation into two genera. 

Zhang and Cai (1989) illustrated some abnormal seeds of H. c阳咱huaen.sis Y. H. Zhang 

which had thinner and irregularly reticulate co施， rather 也an t由erculate seed-coats , which are 也e

normal condition for seeds of 出IS specles. 四is misjudged illustration was not 陀dressed until mo陀

normal seeds were collected in Huangshan of Anhui (S. X. Wang 95∞1). Unfortunately ，由IS mIS­

judged illustration was quoted by Zhao (1992) , and Al-Shehb但 et al. (1998) , in particular , used 

一-Fïg. 2. SEM of seed c旧ats of Hilliella 皿d 局Mhania. A, B, H. changhuaen.s;., var. char喀彻跚跚 (S. X. Wang 95∞1 ， 
ZJMA). C , D, H. par<UÚ>xa (S. F. Wu&Z. G. Cai9221 , Z,IMA). E, F , H. 严XUll1e阳;.， (Y. H. Zhang 93012 , ZJMA). G, 
H , Y. furca归>pilosa (Y. Zhou 91归∞1 ， ZJMA). 1, J, Y. qÎmln吨eTtSM var. q皿m吨ens;.， (S. F. Wu & Z. G. Cai 9378 , 
ZJMA). Bars: A, C, E, =O .4 nnn; G, 1, =0.18nnn; B, D, F, J, =40 间; H, =44.44 阳·



1'\0.4 χHANG Yu-Hua : Delimilal.ion and revision of Hilliell(~ anrl Yimhanw ( Brassicaceae) 309 



310 Acta Phytotaxonomica Sinica Vol. 41 

it as one of the re嘟嘟 for combining Hilliella and Yi附加nia into one genus. It is hard与 believable

出at after 由ey exaIIÚned "a large number of specimens of the complex" all 由e seeds of 由e following 

species were described having "reticulate" seed coats: H. lichuanensis Y. H . Zhang , H. 

chαnghωensis ， H. lo，唔istyla Y. H. Zhang and H. ♂4αr鸟gdongensis Y. H. Zhang (Al-She恤但

et al. , 1998). In fi配t , all the seeds of 出e 地ove fo町 species have a tuberculate seed-coat. 咀咀E陀e 

seed-coat om口ma曰na阳ar盯me

late" in the sa皿me p归ap严er飞， and in this ca倡se 1让t s由蜘ho叫u旧ld be 陀u配c吐a酣t怆e.

2.3 Leaf 
All of the species of Hilliella except H. sinuat，α(Kuan) Y. H. Zhang & H. W. Ii have 

compound leaves wi由 3 or 3 - 5( - 9) leaflets. 四le leaf lobes and leaflet blades are ovate , ellipti­

cal to oblong-lanceolate and the margins sinuate , obtuse or irregularly dentate. 咀le apices of 出e

leaflet blade and leaf lobe are emarginate , obtuse , acuminate to acuminate-caudate , with distinct 

callous mucros on the vein tips (Fig. 3: A - F) , rarely without. Except for Y. furcaωpilosa Yin­

shania has simple leaves , predominanùy pinnatisect to pinnatipartite. The leaf lobes are usually ob­

long or obovate-lanceolate , entire or 1 - 2-t∞由ed; 也e terminal lobes are usually 3-10bed with 由e

mid one entired and the lateral ones dentate or pinnatilobate. The apices of the leaflet blade and leaf 

lobe are rounded , obtuse to acute，机thout callous mucros (Fig. 3: H - K) . 

咀le leaves of Hilliella and Yinshαnia sometimes v缸Y Wl出 their places on the plant. For exarn­

ple , H. fumarioú扣s (队皿1) Y. H. Zhang (as Cochlea巾lla zhejia晤。zsis (Y. H. Zhang) Y. H. 

Zhang & R. Vogt ex Zhang & Cai) and H. wαrburgii (0. E. Schulz) Y. H. Zhang & H. W. Ii 

have simple basal leaves , which are suborbicular 响th 3 - 5 ( - 7) lobes (Fig. 3: G) whereas 由e

cauline leaves are compound (Fig. 3: G) 四.ce抖出e uppermωt. Y. furcatopilosαhas simple rather 

由an compound leaves. The leaves of Y. microcarpa (Kuan) Y. H. Zh吨 and Y. henryi (Oliv. ) 

Y. H. Zhang 缸e compound , usually at the middle and lower 阳rt of stem , but the upper ones be­

come simple , pinnatipartite or pinnatisect. Sometimes it is hard to distinguish whether the leaf is 

pinnatisecùy simple or pinnately compound in Yinshania. 咀lese variations may cause confusion in 

exarnination of the leaves of 由ese two groups of plan恼， as has happened in the previous works (Al­

Shehbaz et al. , 1998). 

2.4 F，倒tur四 of leaf epidennal cells and venation 

EpidemIal cells differ considerably in size , shape and ouùine in different plants. 咀le shape of 

the epidermal cells may provide useful confimIatorγevidence ， if the identity of a plant is already 

suspected on 0由er grounds (Metcalfe & Chalk , 1957). Wei & Zhou (1998) exaIIÚned 由e leaves of 

16 species from Yinshania , Hilliella and related genera wi出 SEM. The results show that Yinshαma 

and Hilliella are different in the epidemIal features. In出e majority of Hilliella species , the anticli­

nal walls of the epidemIal cells have clear and sinuous ridges , and the extemal walls have cuticle 

wl出 various omamentations , which make the boundaries of epidemIal cells indistinct. In Yinshania 

the anticlinal walls of the epidemIal cells are mosÙY sunken and form gr∞'ves ， and 也e extemal walls 

between 白白e grooves have cuticles thickened in irregular strips , which make 也e boundaries of 由e
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Fig. 3. Cauline leaves 皿d basal leaves (lower-case letters) of Hül时归皿d Yiru，阳nia. A, H. 翩翩归 var. 翩翩阳(L. Hong 
966 , HHBG); B, H. rivu10rum (X. Y. He21828 , HHBG); C, H. hui (G. Y.lietal. 0656 , ZM); D, H. hunanen.si.s (Z. 
Z. Zbeng s. n. May 1<n7 , HZU) 坷， H. yixi.anensi.s (Y. H. zhang 95剧，刀MA); F , H. char腆aen.si.s var. char阱圳市
(5. X. Wang 95∞1 ， ZJMA); G, H. 翩而町伊 (Z. Z. Zbeng 5572，回U); H, Y 配幽暗由 (Y. Z. ZI回川. n. Aug. 1991 , 
ZJMA); 1, Y. 如由此p血α(Y. Zbou 91σ7∞ 1 ， ZJMA); 1, Y 阳叩 (Y. Zbou 9107∞3 ， ZJMA); K, Y. 伊m吨en.sis var. 
qiannir嘻剧由 (5. F. Wu & Z. G. Cai 9378 ，刀MA). Bar = 1 cm 
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epidelmal cells verγdistinct. 

刀10U& Wei ( 2∞2 ) reported their observation on venation in 16 specie:; of four genera , 

Coc}d,earia , Yinshα7lω ， HiLLiella ann Corhleαriella . The vcnalioll 01" Cochlearia , Hilliel旬 ， and 

Yinsh俐的 is broch idoclmmous , GI"U!;pedodl'omous , and halI-cl'l.1spedoclromous respeclively 

Cochùαriella is similar to H. w白，.bUT在Ù În leaf venaLion . Thc fonner lhl'ee genera are differenl in 

the si7.e of areole , marginal ullimate venalion and :;hapc 01" aμx. '111e)' consicler it is reasonable 10 

I1四1 Coch!earia , Hilliella and 只nshαnia a:; threc independanl genera . 

2.5 Trichomes 

111ere are gland川ar and non-glandular categories o[ lIichom、 each of which may be slIbdi,'ided 

<1(;ω rtling 1υlhe Illlmbcr 01' componcnl ceils , degree of branchi r毡， and 80 forth. Tn Rras白 Icaceae

nor卜在lωldul议r lrichomes may be simple or bram:hed or even peltale , but they are always unicellular 

( MClcaJ fe & Cha1k , 1957). 1n 盯门邸slu仰u川Itωa 1山heωre are毡e v创'ÎOllS kω(111阳时lC叫ds 0价f画 l们忖川r川.才i陀chome仿s whi怆ch have b巳enl 

[OLl川l川『时 i阳n d i f仇ler旬阳巳ωI陀e仙例n川t sp肘e恍C附 . l'扣‘J如、

Y. zayiie时Îs Y. H. Zhang(Fig . 4 : λ) and }/ . 以印刷is Y. H. Zhang ( Fig. 4: B) havc wide­

[orked 1 ri c homes , and Y. glαn/uoensis Y. H. Zhang has 阳n'I.)阳飞0帆)we忻r叫.

l叩98盯7a叫) . Other s严CI臼 have simple IrÎchomt>s. For example , Y . αculαflgul~ , Y. microcaφα 

flig. 4. T，'ic.llooll"， ..f 衍lI.'ìIUUlω ，" ，， 111，11，，4/1/， . A. FUl'k，..:l lJlchomeson leafof )，.且yiien.，;s ( 仁. W. Wrulg65236 , WUK). ß. 
FClrk(~1 lri<"llOl11c'川)11 b :ú of Y. 们riel1sis (Z. ZhN'1; 1473. IIIB) . C. Simp仆 l rid.υI1It :.-; 川. I..af "f 11. d，α:nghu肘，以s var. /，οIIgi.llr/a 
( H. H . Itu.. J1 . J 旧1. 1919. Dl) . 0 , Sirnplc俨、 t忖ri(忖川，.什.11υ川、唱白 on .5且lC臼m 闺剧1叫d braτ观~U1且U1l'川仙r川山h ωf 1/ . ("川11悠'g'仙"川，阳，
59归2. U山JCω). ß咀盹、b: λ . = 14.29 /.Lln; B. =50/tJll: C. =38.11'111; 口 , =262.31,m. 
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(Zhang & C句_， 1989) and Y. qianningensis Y. H. Zhang have long or short , slightly sturdy sim­

ple trichomes , and Y. henryi (Oliv.) Y. H. Zhang has long simple trichomes (Zhang , 1987 a) . 

However , Hilliella has only one kind of trichomes , which is sho配r and softer wi由 obtuse or round­

ed apex (Fig. 4: C , D). It is clearly different from all the kinds of trichomes in Yinshαnz.a • 

2.6 Chrom侃。me number 

咀lere 缸它 clear differences in chromosome number between Hilliella and Yinshania wi出 seven

species of Hillienαand four of Yinshania having been exanlÌned (Tian , 1990; Zhang , 1995c , 

1996a; Zhang & Ma , 2∞1) (Table 2). 咀le Yinshαnia species are all diploids based on x = 6 or 

7. Three of the species have 2n = 12 and one , Y. αcutα唔叫α ， has 2n = 14. The chromoωmal re­

lationships between the x = 6 and x = 7 species remain to be elucidated. 哑le analysis of meiotic 

metaphase 1 pairing would probably resolve 由e chromosomal relationship between these species. ITS 

S叩ence data (Koch & Al-Shehbaz , 2侧) su静白白at 2n = 12 is 出e ancestral type and 出e 2n= 

14 state is derived. 

Table 2 C趾omo回me numbers of Hilliella and Yinshmùa 

S严咒i四 2n Altitude (m) Reference 

Yin.slu:znia 配幽略叫4 14 15∞ Ti皿(1990)

Y. fu阳ltopilosα 12 13∞ Zhang (1995c) 

Y. 阳叩 12 18∞ Zhang (1995c) 

Y. qianni略目J.'il.'! 12 12∞ Zhang (l996a) 

HilZ，说i品如mar如说回 42 250 Zhang & Ma (2∞1) 

H. u皿r也urgii 42 150 Zhang & Ma (2∞1) 

H. c，切，略huaen.si.s 42 5∞ Zhang (1锄a)

H. paradoxa 42 4∞ Zhar唱( 1995c) 

H. s/u皿吨阴阳酣 44 1α】D Zhang (1995c) 

H. sinuatα 44 250 Zhang (l996a) 

H. 如XllI1凹臼i.s 42 250 Zhang (1995c) 

咀le Hilliella group 缸e mainly hexaploids based on x = 7. Five of 出e species have 2n = 42 and 

two , H. shuαngpαiensis Z. Y. Li and H. sinω的， have 2n = 44. ITS data (Koch & Al-Shehb但，

2α)()) suggests 由at 由e 2n = 44 state has been derived from 2n = 42" Again the basis for this differ­

ence in chromosome number is not known. 

Chromosome numbers in Yinshαnia and Hilliella support retaining two genera for these plants. 

2.7 G创耶呻hical dis创bution

All taxa (except forms) have a fai由 well defined geographical distribution，由e outcome of 

evolutionary hist。可 and climate. Above the level of species , this distribution is just an attribute of 

taxa , but cannot be used for 由eir definition. Nevertheless , it c相1 be very helpful when trying ω 
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decide 咄咄er a group is monophyletic or not , particularly when the study of distribution is linked 

to the investigation of cytology and morphological trends (Davis & Heyw∞d ， 1963). B。由 Hilliella

and 刀nshαnia are endemic to China but they have different geographical distributions (Fig. 5 and 

Table 3). Hilliella is only found in subtropical China but Yinshαnia is found predominanÙy in tem­

perate China. The majority of plants in Hilliella (nine out of 11 species and three out of fo山 van­

eties) are found in Zhejiang and Jian.伊 provinces , w讪hi拙ch implies 由a剧t this r陀吧唔E♂;Io∞n migl快梆1t be the r虹mod­

ern centre of dis由t位ri也bu川1此ti臼on and di旺坠er陀e臼'enti咀回tia时a础甜tion of Hil，诩'liellaα .In ∞ntrast ， all 由e Yinshα nia species , ex­

cept one , occur in western Sichuan and adjacent areas (including a northern 阳rt of 由e Hengduan 

mountains and Hubei) , which indicates 也刨出is region might be the modern centre of distribution 

and differentiation of YinshαnUL. 

Fig. 5. Distribution of Hi11iella 皿d Yins.加Mα.

Table 3 Distribution of Hi1liella and Yiruhania 

Region EQ由咀 sα世m cα由国 SW China NWα1Îna NChina 

Province AH ZJ JX FJ TW GD GX HN HBl sc GZ YN xz SX NX GS XJ NMG 1哑12

H 4 骨 10 7 4 3 4 5 2 。 。 。 。 。 。 。 。 。

Y 。 。 。 。 。 。 。 。 3 5 2 2 2 

H , Hi11iella; Y , Yinslwnia; 祷，则由町 of species 皿d varieties; AH , Ar由山刀， Zhejiang; JX , Jian伊; FJ , Fujian; TW , Tai­
晒n; GD , Guangdong; GX , Gu皿停i; HN , Hunan; HBl , H曲ei; SC , Sichuan; GZ , Gui址1OU; YN , Y，田m皿; XZ , xi四ng; SX , 
Sh国皿i; NX, Nin事ia; GS , G皿皿; XJ , Xiojiang; NMG , Nei Mongol; 囚犯， Hebei. 
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四le two different distributions provide a geographical reason for these two groups of plants being 

morphologically and genetically different , and strengthen 出e 缸伊ment that 由ey should be separated 

as two genera. 

2.8 Habitat 

Most species of H江liella normally grow in shady moist habitats , under tr它es in forests , on river 

banks and streamside唱， or in moist rocky crevices of cliffs wi由 mosses ， at an altitude range of 2∞ 

- 15∞ m. Yinshania species usually grow in dry and sunny habitats on high mountains from 8∞ to 

45∞ m ， on roadsides , dry bush lands and 也γrocky crevices. The conditions in such different eco­

logical habitats have probably encouraged 由e differentiation of 由ese two groups of plants. In tum , 
由e morphological differentiation may have made them more easily adapted to 由e environments. 

2.9 0由er ditJerences 

More evidence could be found to support 出e delimitation of Hilliella and Yins归nw ωtwo

genera. For example , the seeds of HillieUαspecies have a shorter dOffi1allcy period 由m 也ose of 

Yinshania . 币le seeds of H. fumario胁， H. warburgii , H. sinu俐 ， H. parjα出'xa (Hance) Y. 

H. Zhang & H. W. li and H. yixianensis Y. H. Zhang germinate four or five months after dis­

persal (Zh吨， unpublished data) while the seeds of Y. αcut，α略u1αcannot germinate until 由ey g。

由rough two springs and two winters (Tian , 1990). 

little is known of 出e chemistry of Hilliella and Yinshania. Only one species , H. shuar带

pαiensis ， has been studied (lna et al. , 1993). The results reveal 由at it contains isothiocyanates 

which are very similar ω 也e compounds found in Wasabia japonioαMatsum. and Cochlear切 αr­

moracia L.咀us H. shuαn即αiensis has 也e common name "Chinese wasabi" in Japan. The com­

pounds have a strong pungent flavour and are readily recognized when the plant tissues are crushed , 
or chewed. Several of 由e Hilliella species , such as H. chα略huaensis ， H. paroo口胞 ， H. sinua­

ω ， H. yixianensis Y. H. Zhang and H. warburgii also have similar pungent flavour百 when the 

leaf and stem are chewed. Such features have not been detected in Yinshania species when the leaf 

and stem we陀 chewed. Al-Shehbaz (1973) believes that "the distribution of the glucosinolates 

wl由in Thelypodium might provide some infommtion of chemotaxonomic value , particularly in con­

nection 明白 certain species complexes". It is known 由at iso刷ocyanates are de由ed from glucosino­

lates. 咀lerefore，也.e chemical differences might be ano出er factor to support separation of these two 

groups of plants. More resem由响11 be needed , of course. 

In short , Hilliella and Yinshania are justifiably delimitated as two genera by morphological and 

biological or ecological evidence (Table 4) . 

3 T;缸:onomic 仕阳tment

3.1 Hilliella (0. E. Schulz) Y. H. Zha吨 &H. W.liinActaBω. Yunnan. 8: 401. 1986; 

Ying & Zhang in Endemic Gen. Seed Pl. China. 222. 1994. 一一- CochleariαL. sect. Hilliella 

O. E. Schulz in Notizbl. Bot. Gart. Mus. Berlin-Dahlem 8: 544. 1923 , p. p. excl. C. serpens 

W. W. Smi由. et C . henryi (Oliv.) O. E. Schulz; et in Engler & Prantl , Nat. 四1皿enfam.
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Table 4 Character com阴阳on between Hülúdla and Yin.s1umia 

Hilliella Y阳也nia

Septwn ah回ot complete or fen回trate

Seed-size 1-2.5 xO.8- 1. 5 nnn O.5-1xO.5-0.8nnn 

Seed-∞at tuherculate reticulate 

Chromosome 2n= 6x=42 (斜) (based on 7 spp. ) 2n=2x= 12 (14) (based on4 spp.) 

Distributioo subtropicalα由国 predominanùy temperateαlina 

Habitat sbady moist plac晴 四皿lyand 企ier pl配es

l.eaf com阳皿d，白白 3 or 3 - 5 ( - 9) leaflets except pr叫ominanÙy pinnatipartite to pinnstis四t
H. s仇皿归

Trichom回 simple , short 皿d 皿ftwi出 obtuse or rounded apex V皿ous kinds 

Callus mucro dis也lct at vein tip , rarely wiÙ10ut ahsent 

Epidermal cell boundari四 betw回o Ù1em indistinct in most taxa b咀mdaries betweeo Ù1em distinct in m田t taxa 

V回回1l0n craspedodromous half-cra平edodromous

Chemistrγ pl皿ts havi鸣 pun移到t flavours plants ha由Jg 00 pungent flavours 

ed. 2, 17b: 461. 1936 , p. p. excl. C. henryi , C. serpe时， C. Iwbsonii H. H. W. , C. hi­

TTULlaica H∞k. f. &咀lOms. et C. minωissiTTUL O. E. Schulz; Kuan in Fl. Reip. Pop. Sin. 33: 

1∞. 1987 , p. p. excl. C.αc脚哺u1a O. E. Schulz , C. mi.crocarpa K. C. Kuan , C. fur­

cαωljJilosa K. C. Kuan , C. hen肘 et C.αlatipes Hand. -Mazz .一一- YinshαniaMa&Y.Z. 

Zhao sect. Hilliella (0. E. Schulz) Y. Z. Zhao in Acta Sci. Nat. Uni. Int恤ramo

1凹99归2 ， p. p. excl.阳 . Henryαnae Y. H. Zhang. Type: Hilliella .fimw,rioides ( 队mn) Y. H. 

Zhang & H. W. li. 

Cochlearia L. sect. Sinuata Kuan in Bull. Bot. Lab. North-East. Forest. Inst. 8: 39. 

1980; Kuan in Fl. Reip. Pop. Sin. 33: 98. 1987. Type: Cochleariα s~mωtαKuan. 

Cochleαπella Y. H. Zhang & R. Vogt in Acta Bot. Bor. -Occid. Sin. 9: 224. 1989. 一_­

Cochleariops白 Y. H. Zhang in Acta Bot. Yunnan. 7: 143. 1985 , non Löve & Löve (1976). 

Type: Cochlear论lla 劝ejiangensis (Y. H. Zhang) Y. H. Zhang & R. Vogt. 

泡果荠属

Annual , biennial or perennial herbs wi出 elongated or rarely tuberous rhiwmes , glabrous or 

sparsely hairy; trichomes simple , short , somewhat 80ft wi由 obtuse or rounded apex. Stems erect or 

decumbent. Leaves mosÙY compound 3 - 5( - 9)-foliolate , rarely simple; leaflet blades ovate , el­

liptic ωoblong-lanceolate ， margin having distinct callous mucros at vein tips , rarely not , apex 

emar♂n舱， obtuse , acuminate to acuminate-caudate wi出 a mucro. Inflorescences complex racemes 

orcoryr由ose racemes , elongated when fruiting , rarely bracteate; rachis straight or flexuous. Pedicel 

ascending or recurved , or distincÙy reflexed. Sepals oblong or boat-shaped , spreading or slight与

erect. Petals white or pinkish , spreading or slightly spreading , obovate or spatulate , base cune创e
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or becoming a short claw 1 - 2 mm long , apex rounded. Filaments white; an出ers white or yellow , 

elliptic-cordate or oblong , rarely globo优. Lateral nect缸 glands in pairs , ovate-triangular; middle 

ones absent. Ovary globose , ovoid or oblong-ellipsoid 明白 ovules (1 -)2 - 17( - 21). Silicule 

dehiscent , oblong , ellipsoid , subglobose , obovoid , or suborbicular , valves convex or slightly con­

vex , or flattened , sm∞也 or pustulate , rarely wi也 club-like trichomes; false septum completely ab­

sent. Style distinct; sti伊la entire , depressedly capitate. Seeds ovate , slightly flattened , 1 - 2 . 5 x 

O. 8 - 1 .5 mm , tuberculate; cotyledons incumbent , rarely accumbent. 

When a plant was described as a new species , Cochlearia fuma巾尬's by 队mn (1908) , he 

stated 出at "咀1Îs interesting little s严cies di征ers widely from most Cochlearias in its habit and from 

all Cochlearias in its blistered fruit , but the divergence"d优s not show sufficient foundation for a new 

genus." 咀1Îs interesting discovery did not get any attention until 1923 when Schulz studied Crucifers 

and assigned all Cochlearia species found in 由e SE China and one from Sikin (Sri Lanka) to a new 

section , CochleαnαL. s四t. HillieUαO. E. Schulz. Erection of 由e new section was apparently a 

response to Dunn' s inte陀sting discovery in 1908. But he did not designate a type for his new sec­

tion. Since then , Handel-Mazzetti (1931) and Kuan (Kuan & An, 1980) have accepted this s优­

tion. In 1986 1 proposed the elevation of sect. Hilliella to 也e rank of genus because 由is group of 

plants has very little in common wi出 Cochleα而αnot only at the sectional but also the generic rank 

based on my research. In the meantÎme , H. 卢marioides (Dunn) Y. H. Zhang & H. W. Li (as 

Cochle，αM卢marioides 队皿1) was selected as 出e type for 由e genus Hilliella. Kuan (Kuan & An, 

1980) established another section , Cochωria L. sect. SinuaωKuan based on 出e single species , 

C. sin川的 Kuan. However, 1 found section Sinz刚αis almost identical to Hilliella and subse­

甲ently reduced it to synon严ny wi也in Hilliella. 

Cochlear加lla Zhang & Cai was established as a monotypic genus in 1989 containing only one 

species , C. zhejiangensis (Y. H. Zhang) Y. H. Zhang & R. Vogt (Zhang & Cai , 1989). How­

ever , C. 均iiangensis is actually conspecific wi由 Cochle，αria fumarioi伽(= H. fumarioi伽) , 
as Al-She陆缸 et al. (1998) pointed out. Cochle，αF切lla is thus reduced to synonymy of Hilliella in 

this paper. 

Mter revision of 也is group of plants , 11 species and four varieties belong ω Hilliella. 

Key 阳也e taxa of HiUiella 

1. Fruit smaller, 1.5 - 2.5( - 3) x 1.5 - 2( - 3) mm , subspheroidal to ovate-ellipsoid; basalleaves 5 - 10 , sim­

ple , sub。由，icular or broadly elliptic; leaflets of núddle and lower stem leaves usually < 1 cm 叨de ， 2 - 3-1obt对;

uppermost leaves 山回lly simple , mostly deeply 3-1obed. 

2. Valves densely covered with membranous pustul回 or club-like trichomes; fruiti鸣严dicels (3 一 )5-11mm

long; 2- 8 仕山恒 per cm of rachis ……….....……………………………………. 3. 1. 1 H. fmnarioid臼

2. Valves glabrous; fruiting pedicels 4 - 5 mm long; 8 - 12( - 16) frui恒 per cm of rachis .. 

. 3. 1. 2 H. w缸burgii

1. Fruit larger, 2.5 - 6( - 12) x (1. 5 - )2 - 3( - 5) mm , ovoid, obovoid, elli归。，id to oblong, or broadly elliptic 

to s巾。rbicul町， (3-)4-6x3 一 4( - 5) mm; basalleaves often withered early; leaflets of the núddle and lower 
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stem leaves > 1 cm wide; uPf田:nnost leav四 simple ， never deeply 3-lobed. 

3. Most or all leaves simple , entire , re归时， or sinuate , rarely lowermost few trifoliolate … 3. 1. 3 日.由四"

4. Lowerml田t leaves simple; seeds O. 8 - 0.9 mm long ……….........…………...... 3. 1.3a v缸. sinuata 

4. Lowermost leaves trifoliolate; 由eds 1. 2 - 1. 3 mm long ……………… .........3.1.3bv缸.φanwuer国s

3. Leaves compound，明白 3 - 7( - 9) leaflets. 

5. Fruit oblong; seeds 7 - 10. 

6. Leaf p画pery; fn剧鸣严dicels obviously reflexed in 企山t; ovules 12 - 18 ……… 3. 1.4 H. ri回onun

6. Leaf membranous; 仕山H鸣 pedicels widely spr回ding in 仕uit; ovules 8 - 10 …........…. 3. 1.5H. hui 

5. Fruit ovoid , obovoid to elli醉。id or suborbic吐缸， rarely oblong; s回ds 1- 3. 

7. F ruit conspicuously flattened parallel to replum. 

8. Plants < 30 cm tall ，切th elongated rhiwme to 5 rÍUn in diam. ;由m 回veral ， ascending or diffusive; 

leaflets of middle and lower stem leavl创凶ually < 1 cm wide ……………… 3 . 1 .6 H. hunaneosis 

8. Plants (30-) 50-1∞ cm or over ta且，明白 a 由ick tuberous rhiwme 2 - 4 cm 町de; 1 or few sterns 

from rl世wme ， us国lly erect; leaflets of miè-Jle and lower leaves > 1 cm wide. 

9. Petals ca. 3 mm long; 台uit narrowly obovate …………………........……. 3. 1.7 H. n耶lÍCola

9. Petals 1.5 - 2 mm long; fnrit orbicular ……………………………… 3. 1.8H. ShUaI电paier回s

7. Fruit not ∞mp陀随叫， wi由 convex valves. 

10. Leaflet apex long acuminate or caudate , wi也 trichomes on 必缸ial leaf and on veins of adaxial leaf 

........…….. 3. 1. 9 H. cbanghuaeosis 

11. Infructescence shorter，如ω，ming densely paniculate; terminal leaflet usually slighùy lobed . 

….......…. 3. 1.9a v缸. cbanghuae皿is

11. Infructescence longer and lax; terminal leaflet not lobed. 

12. Style ca. 2 mm long in fruit ...……………........…………………. 3. 1. 9b v缸. l()[昭styla

12. Style 0.5 - 1.5 mm long in 仕山t.

13. Plant larger 明白 stem to 1 m tall or over; silicul四 oblong or obovate- elli严。，id ca. 5 mm long 

. 3. 1 .9c var. lichuanensis 

13. Plant shorter wi出 stem ca. O. 5 m tall; silicules obovoid ca. 3 mm long 

. 3. 1. 9d var. gua吨øon锣，nsis

10. Leaflet 何>ex obtuse to acute or subacuminate , glabrous or rarely with s归rse trichomes on 1臼f.

14. Infructescence rachis conspicuously flexuose; fnriting pedicels slender , 5 - 6 mm long; fnrit s由glo­

bos• obovoid ………........……….........………..................……. 3. 1. 10 H. 泸到皿回回s

14. Infructescence rachis strai酬， very rarely irregularly twisted apically; fnriti鸣 pedic咄 shorter ， (1. 5 

- ) 2 - 4 mm long; fruit unequally obovoidωelli庐oid ………………… 3. 1. 11 H. 归radoxa

3. 1. 1 皿lliella fumarioid四(队皿1) Y. H. Zhang & H. W. Li in Acta Bot. Yunnan. 8: 403. 

1986, p. p. quoad 凹.问lan. 一- Cochlearia .furrw，l币oides Dunn in J. Linn. Soc. Bo1. 38 : 

355. 1佣8. 一- Yinshαniafumario阳 (Dunn) Y. Z. zhωin Acta Sci. Nat. Univ. Intramon­

gol. 23: 568. 1992 , p. p. quoad Pl. Fujian.; Al-Shehb钮， G. Yang , L. L. Lu & T. Y. Cheo 

in Harvard Pap. Bot. 3: 85. 1998 , s严1. nov. , p. p. excl. s严1. C. wαrburgii o. E. Schulz et 

H. warburgii (0. E. Sch吐z) Y. H. Zhang & H. W. Li var.αlbiflora S. X. Qian. Type: 

China. F时ian (福建): Nanping (南平)， Buong Ka吨， 1905-05-04 (仕.)， S. T. 队皿1 23ω 

( holotype , HK (phoω!); isot叩e ， GH (photo!) , K!). 
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Cochleariella 劝。'iangens臼 (Y. H. Zhang) Y. H. Zhang & R. Vogt ex Zhang & Cai in Acta 

Bot. Bor.-Occid. Sin. 9: 224. 1989 (凶 Cochleariopsis 均iiangensis Y. H. Zhang in Acta Bot. 

Yunnan. 7: 1斜. 1985). 一- Yinshαnza 劝咖啡时必 (Y. H. Zhang) Y. Z. Zhao in Acta Sci. 

Nat. Univ. Intramongol. 23: 569. 1992. Type: China. Zhejiang (浙江): Suichang (遂昌)， Jiu­

longshan (九龙山)， 720 m , 1983-05-17 (ι ， fr.) ， C. Li鸣 3154 (holotype , ZJMA!; isotype , 

HZU!). 

棒毛泡果荠(新拟)

Annuals or biennials , 6 - 36 cm tall , glabrous 血roughout except for fruit valves. Stems 

branched lower to above. Basal leaves wi由 suborbicular or broadly ovate blades 1 - 1 . 5 x 1 - 1 . 5 

cm , usually shallowly 3 - 5 ( - 7) -lobed or crenat町、petiole 1. 5 - 3 ( - 5) cm long. Middle and 

lower stem leaves 3-foliolate; terminalleaflet blade ovate-orbicular or oblong-obovate , (0.5 - )1-

2 x 0.3 - 1 cm , base cuneate to s山co时ate ， margin 3-10bed , apex truncate to slighùy emarginate; 

lateral leaflet blade obliquely ovate , O. 4 - 1 . 5 x 1 ( - 1. 5) cm , margin irre伊larly lobed to cre­

nate , apex truncate to slighùy emarginate; leaflet blade without distinct callose mucro at vein tip; 

petiolule 1 - 5 ( - 8) mm long; petiole 2 - 3 . 5 cm long. Upper leaves similar to middle and lower 

leaves , gradually reduced upward. Uppermost leaves usually simple , deeply 3-10bed ，明白 lobes ob­

long or ovate-orbicular; petiole ab随时 or up to 1 mm long. Racem臼 terminal and late时， (6 - )12 

- 36-flowered , ebracteate , with 2 - 8 fruits per cm on rachis in fruit. Pedicel slender, usually hor­

izontal in fruit , 5 - 11 mm long. S叩als oblong , 1. 3 - 1.4( - 1. 5) x 0.5 - 0.8 mm. Petals white 

or purplish , elliptic or spatulate , (1. 5 - ) 2 . 3 - 2 . 6 x 0 . 8 - 1. 3 mm , base short -clawed. Ov町

subspheroid to ellipsoid 明白 style (0.3 - )0 .4一 o . 5 ( - 0 .9) mm. F ruit sphaeroid , ovoid to ovate­

ellipsoid , 1.8 - 2.5( - 3) x 1.5 - 2( - 3) mm , densely with membranous pustules or cl由咄aped

trichom田. Style 0.5 - 0.8 mm. Seeds (1 - )2 , ovoid or ovate-ellip晤。id ， (1. 2- )1. 5-2( 一 2.2)

x 1 - 1. 2 mm. 2n = 42. Fl. and fr. May - Aug. 

Additional specimens examined. China. Zhejia吨(浙江): Longquan (龙泉)， Z. F. Zhang 

et al. 233 (田BG ， HZU) , Anonymous 1882 (HHBG) , S. Y. Zhang et al. 2823 (HHBG); 

Pan' an (磐安)， L. Hong 4034 (ZJMA); Suichang (遂昌)， M. B. Deng et al. 82109 (NAS); 

Tonglu (桐庐)， Y. H. Zhang 97∞1 (ZJMA); Songyang (松阳)， Y. H. Lou et al. SY296 

(ZJFC) . 

Distrib也Ition and habitat: Fujian and Zhejiang. On wet shady slopes , wet vertical rocks , or 

along streams; 280 - 950 m. 

Since Cochl侃而且unarioides was published (Dunn , 1908) it has been misunderstood for a 

long time. F or example , the name was used for another plant , H. hunanensis by Zhang (1986 , 

19剿， Kuan (1987) , zhao (1992) , Lu (1朔) and Ying & Zhang (199的 because its type 叩eCl­

men was not available. Mter 即可pe of C. funzarioides was examined , it was clear 由at 由eyare

different species. The fruits of C. funzarioides are much smaller and have cle缸ly dense pustules or 

club-like trichomes. In contrast , the fruits of H. hwωnensis are bi昆er and have very tiny pustules 

or not. 
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In Flora Reipublicae Popul缸1S Sinicae 3: 1俑 ， Coch仰而且unan。她's described by Kuan 

( 1987) included two species , C. .fumarioides and H. hUTULnensis , based on the specimens (kept 

in PE) identified by Kuan in 1976. He correcÙy identified the specimens "Zhang et al. 2823" as 

仇chle，αria .fumario胁， but 由e specimen of Guangfu Forest Investigation Team 187 (PE) 附

misidentified as Cochleαria .fumario地s which should be H. hUTULnensis. 

For the same re制n as above , in 1985 , a specimen which slighùy differed from Cochleαriafu­

marioides was described as a new s伊cies , Cochleariopsis 劝ejiangensis Y. H. Zhang，皿d the 

monotypic genus , Cochleα巾ÞfJs白 Y. H. Zhang ( = Cochleαriell.αY. H. Zhang & R. Vogt) 

( Zhang , 1985) was proposed. More careful comparison of 由e type of Cochleαria .fumarioides with 

all collections of Cochle，αriopsis zhejiangensis in recent work reveals 出at Cochlea巾ÞfJsis 材叫-enszs

is conspecific wi由 Cochleαria .fumarioi命咀 and should be reduced ωa synonym of Cochleαria .fumar­

ioides , as Al-Shehbaz et al. pointed out (1998) . 

3. 1.2 皿皿eUa w缸b町回酬i (0. E. S阮chu凶lzυ) Y. H. Zhan 

4物05. 1凹986. 一一- Cochlearia warburgii O. E. Schulz in Notizhl. Bot. Gart. Mus. Berlin-Dahlem 

8: 545. 1923. 一一- Cochleariopsis warburgii (0. E. Schulz) L. L. Lu in Acta Phytotax. Sin. 

31: 287. 1993. 一一一盯nshania wαrburgii (0. E. Schulz) Y. Z. Zhao in Acta Sci. Nat. Univ. 

Intramongol. 23: 568. 1992 , syn. nov. Type: China. Zhejiang (浙江): Ni啡。(宁波)， 1887-

05-24 (fl. , juv. 仕. ), Warburg 6340 (holotype , B!). 

Hilliella wαrbu伊i (0. E. Schulz) Y. H. Zhang & H. W. Li var.αlbiflora S. X. Qian in 

Bull. Res. Harbin 10 (4): 63. 19佣， syn. nov. Type: China. Zhejiang (浙江): Tiantai (天

台)， Tiantaishan (天台山)， Huading (华顶)， 950 m , 1987-05-24 (juv. 仕.)， S. X. Qian 

lC削2 (holotype , Medical Research Institute , Shanghai Railway Medical College! ) . 

浙江泡果荠

Annuals or biennials , 12 - 36 cm tall , glabrous. Stems erect , branched lower to above. Basal 

leaves simple , orbicular , suborbicular or broadly ovate , 1.2 - 2.2 x 1 .5 - 2.2 cm , 5 ( - 7) -lobed 

or crenate; petiole 3 - 4 . 5 cm long. Middle and lower stem leaves 3-foliolate; terminal leaflet blade 

ovate or elliptic , 1 - 1 . 8 x 0.5 - 0.9 cm , base cuneate ω 自由∞rdate ， margin 3-10bed , apex trun­

cate or slightly emarginate; lateralleaflet blade obliquely ovate , usually 2-10bed; leaflet without dis­

tinct callosities; petiolule 1 - 2( - 3) mm long; petiole 0.5 - 2.5 cm long. Upper leaves similar to 

middle and lower ones , gradually reduced upward. Uppermost leaves usuaHy simple , deeply 3-

lobed. Racemes terminal and lateral , 12 - 30-flowered , ebracteate , wi出 (8 - ) 12 - 16 fruits per 

cm on rachis in fruit. Pedicel slender , horizontal , 4 - 5 mm long in fruit. Sepals oblong , 1.4-

1.6 x 0.5 一 0.8 mm. Petals white or purplish , elliptic , (1. 5 - )2 - 2.5 x 1. 2 - 1. 4 mm , wi由

base short claw. Ovary ellipsoid. Fruit subspheroid or ovate-ellipsoid , 1.4- 2 x 1.2 - 1.8 mm , 

plump，仲rous ，明白 nerves under lens. Seeds (1 - ) 2 , ovoid , 1 - 1 . 5 x O. 8 - 1 . 2 mm. 2n = 
42. Fl. Apr. - Jun. and fr. May - Aug. 

Additional specimens examined. China. Zhejiang (斯江): Jiande (建酌， L. Hong 1076 

(HHBG); Leqing (乐清)， Anonymous 2376 (HHBG); Lin' an (临安)， B. Y. Ding 1511 
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(田U); Linhai ( 临海)， Z. Z. Zheng & Z. F. Zhang 6808 ( HZU); Puluo (普陀) ， R. H. 

ZhUJ1g & Y. L. Xu 1333 (均FC) ， Anonyrnolls 6137 (阳， SHM); near SlI ichang (遂昌)， R. C. 

Ching 1674 (US) ; Tianlai (天台)， X. Y. He 0247 (HHBG) , 1. Hong 97∞1 ( ZJMA) , Z. F. 

Zhang el al . 7147 (也U); Xianju (制l属)， Anonymous 7873 ( JJHßG ) ; Ningbo (宁波)， Z. Z. 

Zheng 5572 (HZU) , Anonymous 427 1 ( PE) ; 灿叮i (诸暨) ， M. ß . Ding cl al . 375 1 ( ZJFC) , 

Y . H. Zhang 佣∞1 (ZJ)1A) , Y. H. Zhang 99002 (ZJMA) . 

l)istribuLÎon and habitat : Zhejiang . ln wet shady slopes , rocky cli [s , foresLs , or along 

streams; 150 - 8∞ m. 

AI-Shehbaz et al. ( 1998) combined H. fumar，ωides ， Cochle，αria wα功ur，伊( = H. warbur­

gii) , Cochle.αrieLla 矶。íiangens比 inlo one species . 1 咱四 10 lIniL CochlerieUa zl町~allgeT/圳川出 H.

fomarioides , bul it is nol 陀剧nableω 出at H. lCαrbu啄ii and H. fumarioides as one species. ln 

facL , lhey are lwo easily separated species by lheir fruils and oLher character百. H. warburgii has 

glahrous [ruÎts (Fig . 6: E , F) wíth sh0l1er pedicels up lo 5( - 6 ) mm long ( Fig. 6: 0) whereas 

H. fomarioides 阳 fruits cove时 by dense membranous pustules or club-like trichomes up to 1 mm 

long (Fig . 6: ß , C) WiÙl longer pedicels up 1,0 11 mrn long (Fig. 6 : A) . In ad出Îon ， H. war­

burgii has a shorter infruclescence (2 - 4. 5 cm long) wi山 (8- )12 - 16 fruits per cm of rachis 

(Fig. 6 : D) whereas H. fwnarioides has much longer irúructescence ( up 10 13 cm long) with 2-

8 fruits per cm of rachis (Fig. 6: A). Fu巾enl1ore ， Wei & ZhOll ( 1998) reporLeu thal H. fuman'­

oides is amplùsLornatic，呐山 stomala on both swfaces of ils lea\'es but H. wαrburgii has stomata 

only on the abax i以 face of the leaves . My examination of the stomata of both species with SEM 

( Zhang , wlpublished data) confilll1ed the re阳11 by Wei & Zhou. C创graphical distributions of these 

two spccics are different t∞ . H. wαrburgii is found ín easLem and southeaslem Zhejiang, whereas 

Fig. 6. lr曲\lcl阳'('nc'(~ 川1 fruil5 of Hilliella 刀ml{/rioides ll<ut H, loorbu够ii. A-C. H, fimlα斤。古的. A . lnfruCk.C臼四届 (C ，
Ling 3154. ZDC) showing fl\l川l川ls Icx∞》剧8前川cly II川川rn叭阳孔榈川u川l咆gι.f:d . 8 , Dη叩I Juvcn时3甘ite已 fl阳飞U川l川川il (Z , F. 立刀t ，剧川l咆g cl al. 233 , HHl.lG) ~h旧o飞叫，\'Íng 揭且削1I 而巾"‘.已 w川ill山h dub-卜
likc lr创r刘id巾巾h阳1(帕阳酬()阳削}川川I川阳1

D. lnfruCI刷刷刷~(χ F.刀山Ig o;l al. 7147 . HZU) showing fruils J咄咄y ，umngcd. E. JuvcniJc fruils (7.. F. Zhan!( el al . 7147. 
IlZ L) showing 皿刷lh surfacc. F. Mulu陀 fruil (7.. F. Zhang ('1 al. 7147. JIZr.;) sho、ring "'1100由阳rfu{'c ， B割: B. C. E , F. = 
0.5 JlII11. 
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H. .funwrioides mainly in middle and 酬thern Zhejiang and n。由幽tern F吗ian. The above mor­

phological features were investigated in the field many times , and were found ωbe very steady , and 

not affected by the individual maturity of the plant , in particular, the pustule trichomes (Lu , 

1993). Therefore , H. wαrburgii and H. .funwrioides are justified as separate species by all above 

evidence. 

B。由 H. warburgii and H. .funwrio抽s have v町 small fruits and half-lobed or deeply lobed 

le喝flets 也创 make them different from the rest of 出e s严cies in Hilliella. 四ey have been treated 

differenùy by different taxonomists. For example , Lu (1993) reco伊ized Cochleariella (as 

仇chleariopsis ， non Löve & Löve , 1976) as an independent genus and tr田lSferred Cochleariα war­

bu.耶i from Cochlearia to Cochleariella , combining it wi也 Cochleariella 动。iiangensis as one 

species, Cochleal加lla wα:rburgii. Combination of C. warburgii and C. 劝ejlar喀.ensis into one 

S严cies is not accepted here. 咀le 11曲曲n was stated as above. However , Lu' s trea恤lent at least 

shows 由at Lu also recognized 阳t 出ese two 叩ecies are not only morphologically similar but also d岳

ferent from 由e rest of the s严cies of Hilliella. 

Although H. .funwrioides and H. 附加gii are somewhat special and different from the re­

maining species in Hilliella ， 由ey nevertheless 缸-e similar in sever回1 important charactel1S, such as 

fruit 明白out septum , t曲创ulate s时 coats and 2n = 42 in chromosome ∞unt (Zhang & Ma , 
2∞1) .咀lerefore，出e present 扭曲or does not advocate se阳刚ion of H. .funwrioides and H. war­

bu喀ii from Hilliella. 

3.1.3 HillieUa sinuata (Kuan) Y. H. Zhang & H. W. Li in Acta Bot. Y unnan. 8: 物4.

1986. 一一- Cochlearia sinuatαKuan in Bull. Bo1. Lab. North-East F orest 1ns1. 8: 39. 1980. 

一一- Yinshαnza srmωω(Kuan) Al-Shehbaz , G. Yang , L. 1. Lu & T. Y. Cheo in Harvard Pap. 

Bo1. 3: 88. 1则， syn. nov. Type: China. Jian伊(江西): Suichuan (遂川)， 1970-05-31 

(fl.) , 1. K. D♂ 159 (holotype , PE!; iso可pe ， PE!). 

弯缺泡果荠

Annuals or biennials , 10 - 20 cm tall. Sterns erect or subdecumbent , branched. Leaf blade 

simple or lowermost trifoliolate , ovate to ovate-elliptic , (1. 5 - ) 2 - 6 x 1 - 4 cm , base cOl1date to 

subtruncate , margin sinuate ωrepand ， wi出 distinct apiculate callous mucros at vein tips , apex ob­

tuse wi由 mucro; petiole (0. 5 - ) 1 - 3 . 5 ( - 6) cm. Racemes lax, usually being two 明白血 oppo­

site leaf at 由e top of stem or branch. Sepals oblong-ovate , ca. 2 mm long; petals white , obovate , 

ca. 2.5 mm long. Fruiting pedicel spread in flower , distincÙy reflexed in fn此， 5 - 8( - 12) mm 

long. Fruit oblong , 5 - 13 x (1 - ) 1 .5 - 3 mm , glabrous. Style 0.8 - 1 .5 mm long. se吧ds 7 -14 

( - 21) , 0.8( -1. 2) - 0.9( -1. 3) mm long. 

3. 1.3a v缸 sinua钮

盯nshαnza s~mωtαssp. sinωω(Kuan) Al-Shehb岖， G. Yang , 1. 1. Lu & T. Y. Cheo in 

Harvard Pap. Bo1. 3: 89. 1998 , s严1. nov. 

Leaf blade simple or sometimes wi出 one (or two) very smalllaterallobule(s) on petiole. Fruit 

5 - 8 x (1 - ) 1. 5 - 1. 8 mm. seeds 7 - 14 , O. 8 - O. 9 mm long. 2n = 44. F1. M町. - Apr. Fr. 
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May. 

Additional specimens examined.α由]8. Gua吨;dong (广东): Renhua (仁化)， W. T. 

Tsang 261斜 (A ， NAS). Hunan (湖南): Xinning (新宁)， Luo 2酬 (PE). Jiangxi (江西) : 

Ji' an (吉安)， L. K. Dai 240 (阻); Taihe (泰和)， S. S. Lai 467 (LBG); Wuyuan (婪摞) , 

Q. H. Li & C. Chen 73 (LBG) , 345 (PE) , M. B. Deng 87176 (NAS). Zhejiang (浙江) : 

Kaihua (开化)， L. Ho吨畅(田BG).

Distribution and habitat: Guangdong , Hunan , Jiangxi , Anhui ，皿d Zhejiang. On streamsides , 

rocky crevices and in dense forest from near sea level to 7∞ m. 

3.1. 3b var. qianwuensis Y. H. Zhang in Acta 8ot. Y unnan. 8: 405. 1986. 一- Yins归时α

sinuatα(Kuan) Al-Shehb缸， G. Yang , L. L. Lu &. T. Y. Cheo ssp. qianwuensis (Y. H. 

Zhang) Al-Shehbaz , G. Yang , L. L. Lu & T. Y. Cheo in Harvard Pap. 8ot. 3: 89. 1998 ，叩1.

nov. Type: China. Jian伊(江西): Qianwu (寻邬)， Q. M. Hu & Q. H. Li 1761 (holotype , 

LBG!; isotype，阻! ) . 
寻邬弯缺泡果荠

Upper stem leaves simple , whereas lower or lowermost leaves trifoliolate; fruit 6 - 13 x 3 mm; 

seeds 15 - 21 , 1.2 - 1.3 mm long. Fr. in May. 

Additional specimen examined. China. Jian伊(江西): Xunwu (寻邬)， Q. M. Hu 1701 

(KUN) . 

Distribution and habitat: Jiangxi. Forests or along stre田lSides; ca. 2∞ m. 

H. sinuatαis the only taxon havi鸣 simple leaves in 由e genus. zh舶 (1992) su部ested 阳

H. sinωtαshould be placed in Cochle，α巾. However，出e leaves of Cochleariαare somewhat fleshy 

whereas H. sinuatαhas membranous or pape巧 leaves. 咀le petioles of v缸 smuaωsometimes have 

1 - 2 very smalllobules and in an。由er v缸iety ， var. qianwuensis , the stem leaves , at le幽t 由e low­

ermost , are compound wi出 leaflets . H. sinuaωhas distinct apiculate callous mucros at vein tips 

and has no septa in the fruits. 50 , H. sinuαtαshould be maintained in Hilliella. Evidence from 

叮tology (chromosome number of 2n = 44) and molecular data (Koch & Al-Shehb钮， 2α)()) also 

confirm 也at H. siruωαbelongsω Hilliella . 

币le holotype of v缸 qianwuens臼 is the specimen of Q. M. Hu 1761 kept in LBG and 由e 1ω­

type kept in PE. The 。由er collection (Q. M. Hu 1701) was de阳ited in KUN but is not a type 

specimen and has never been annotated as any kind of type (Al-Shehbaz et al. , 1998). 

3.1.4 HillieUa rivulorum (队mn) Y. H. zhang & H. W. Li in Acta Bot. Yunnan. 8: 物4.

1986. 一一- NIωturtium 1如ulorum Dunn in J. Linn. Soc. 8ot. 38: 354. 1908. -- Cochleαm 

rivulorum (Dunn) O. E. Schulz in Notizbl. 801. Gart. Mus. Berlin-Dahlem 8: 546. 1923. 一­

Y切shania ri四lorum (Dunn) Al-She抽血， G. Yang , L. L. Lu & T. Y. Cheo in Harvard Pap. 

Bo1. 3: 87: 1例， syn. nov. Type: China. F可ian (福建): Fong Kong Tze , near Fu由ou (福

州)， along the mossy banks of rivulets in shady woods , 1905-05 (juv. 仕. ) ，队皿1 2354 (holo­

吵pe，皿 (photo!); isotype , GH (photo!) , K!). 

Cochleαriaformosana HayatainJ. Coll. Sci. hnp. Univ. Toky030 (1): 32.1911.一-
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Hilliella fomwsana (Hayata) Y. H. Zhang & H. W. Li in Acta Bot. Y unnan. 8: 403. 1986. 

一- Yìnshania fOImωana (Hayata) Y. Z. Zhao in Acta Sci. Nat. Univ. Intramo吨。1. 23: 567. 

1992. Type: China. Taiwan (台湾): Taibei (台北)， Sher阳19 (深坑)， 1佣6-06-08 (fr.) , T. 

Kawakami 1390 (holotype , Tl!). 

Hilliella αlati严s (Hand.-Mazz.) Y. H. Zhang&H. W. Li var. micra1Úha Y. H. Zhangin 

Acta Bot. Yunnan. 8: 403. 1986 , syn. nov. Type: China. Hunan (湖南): Jia鸣hua (江华) , 

1973-04-22 ( f1. , juv. fr.), Hunan Institute of Chinese Medicine 73α脱9 (holotype , IBSC!). 

河岸泡果荠

Annuals or biennials , glaboous throughout. Basal leaves simple , suborbicular to ovate , 1. 4 -

4x 1.4 - 2 cm; petiole 2 - 6 cm long. Stem leaves 3-foliolate , leaf1et blade ovate to oblong , 

(1-)2-5x(0.卜 )1- 3 cm , base ∞I时cla酣t忧e tω0001川1时I

a创te←-t∞由ed，明白 conspicuous callous mucoos terminating veins , apex obtuse or shortly acute wi由 a

mucoo; terminal leaf1et larger than laterals; petiolule (0. 2 - ) 0 . 5 - 2. 2 ( - 1 . 2) cm long; petiole 

1 .5 - 3 cm long. Upper leaves similar to lower ones , whereas uppermost simple at inf10rescence 

base. Racemes 1缸， terminal or lateral , rachis straight. Pedicel ref1exed in fruit. Sepals 1.5 - 2 

mm long. Petals pink , obovate , 1. 8 - 2.5 mm long , minutely clawed. Ov.町 ellipsoid，明白 12-

18 ovules. Fruit oblong 4 - 6 x 1.2 - 1.5 mm. Seeds 7 -10. Fl. Apr. Fr. May - Dec. 

Additional specimens 四川ned.αtina. AI由国(安徽): Yi Xian (静县)， 1985-05-20 侃，

fr.), S. X. Qian 1卿贝HSNU). Fujian (福建): Tainin (泰宁)， Z. S. Chen 135 (刊U) . 

Guang对(广西): Yaoshan (瑶山)， Anonymous 471 (NAS). Taiwan (台湾):Ilan(宜兰)， S. 

Sasaki s. n. (Tl); Taipei (台北)， Anonymous 534 (Tl), M. T. Kao 7166 (Tl), M. Togashi s. 

n. (町， Suzuki ST-19075 (PE) , S. 加aki s. n. (TNS). Zhej阳电(浙江): Changhua (昌

化)， X. Y. He 21828 (田BG) . 

Distribution and habitat: Anhui , Fujian , Guan事i ， Hunan , Taiwan , and Zhejiang. On shady 

river banks , mountain slopes; 3∞ -8∞ m. 

咀le plants foom Taiwan are bi阻er and 伊IW more luxurianùy than those in China mainland. It 

seems 出at the envioonments in Taiwan are more suitable for their growth. 

Al品ehbaz et al. (1师8) referred the type specimen of Cochleαria fomwsana to a collection 

foom Taiwan Herbarium nUlllbered as 1390 , collected by Hayata on Feb. 27 , 1908. But this is not 

the type annotated by Hayata (1911). The type of C. fomwsana designated by Hayata (1911) is 

the specimen kept in Tl also nUlllbered 1390 , but collected by Kawakæ回 on Jun. 8 , 1佣6.

H. sinuatαand H. rivulorum are mo陀 closely related to each 。由er than to 出e species in 由e

genus. Both of them have n缸TOW ellipsoid fruits 明白 eight or more seeds and ref1exed pedicels. 

咀ley bo由 grow in shady habitats , such as forest , river bank and streænsides. All these make them 

easily separated foom the rest of the species of Hilliellα. 

3. 1. 5 Hilliella hui (0. E. Schulz) Y. H. Zhang & H. W. Li in Acta Bot. Y unnan. 8: 崎4.

1986. 一一- Cochleariα hui O. E . Schulz in Notizbl. Bot . Gart . Mus . Berlin-Dahlem 8: 546. 

1923. 一- Yinshania hui (0. E. Schulz) Y. Z. Zhao in Acta Sci. Nat. Univ. Intramongo1. 
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23: 567. 1992; Al-Shehhaz , G. Y缸Ig， L. L. Lu & T. Y. Cheo in Harvard Pap. Bot. 3: 93. 

l佣8 ， syn. n肌 Type: China. Jiangxi (江西): AI由(安福)， Wooku耶恼， 15∞ m ， 1921-04 

(fl. , juv. 仕. ), H. H. Hu 731 , 752 (叩町pes ， B-destroyed in World War II). 

武功山泡果荠

Annual 由nder herb , glabrous 由。ughout ， (4 - ) 7 - 15 ( - 20) cm tall. Stems branc1时，

flexuous. Basal leaves trifoliolate or sometimes having only one lateral leaflet; terminal leaflet ovate 

to s由cordate ， 0.4 - 0.8 x 0.5 - 1 cm , base unequally cun倒te or slightly cordate , margin coarsely 

crenate 明白 distinct mucros at tooth apices , apex emarginate and mucronulate; la忧国 leaflets 

smaller and with shorter petiolules , obliquely ovate; petiolule 3 - 5 mm long; petiole 1 - 3 cm 

long. Middle stem leaves trifoliolate，明白 ovate or s由elliptic terminal leaflet (0. 8 - ) 1 - 2. 5 x 

O. 7 - 2 cm and much smaller lateral leaflets O. 5 - 1 . 5 x 0 . 5 - 1 . 3 cm; petiolule 2 - 4 mm long; 

petiole 1 - 2 cm long. Uppermost leaves usually simple，明白 shorter petiole 1 - 3 mm long. 

Racemes lax in flower , 8 - 10-flowered , sometimes wi也 ca. 3 flowers remote and an uppermost 

bract-like leaf at lowermost place of inflorescence. 1ρwermost pedicels O. 8 - 1 ( - 1 . 5) cm long in 

fruit. Sepals oblong-ovate , 1. 8 - 2 mm long. Petals white ωpinkish ， 2. 8 - 3 mm long , ovate , 

b部e cuneately becoming short claw , apex rounded. Stamens 2 - 2.5 mm long; an也ers oblong , ca. 

0.5 mm long. Ovary 8 - 10 0叽ùed. Style ca. O. 7 mm long; stigma depres优d. Fruit ellipsoid , 

(3-)4-6x(1-) 1. 2-2 叫叫ves minutely pustulate. Fl. Apr. Fr. May. 

Additional specimens examined.α由18. Zhejiang (浙江): Taishun (泰顺)， G. Y. Li et 

al. 四α间， 0656 (ZM). 

Distribution and habitat: Jiangxi and Zhejiang. Forest , shady river bank or str四nsides.

咀le type of H. h山 is not available. Having visited Berlin Herbarium , 1 have concluded that 

由e type s严cimen was most likely destroyed in World War 11 as known from Professor Hu (Hu Xiu­

Yi吨， pers. ∞mm. 1985). Dr. R. Vogt was 田mble to find the type of C. hui in K or E (V 0兽，

pers. comm. 1990). In 1992 , several specimens collected in Taishun of Zhejiang Province by Li et 

al. almost fully conform to Schulz' s (1923) original description of H. hui. 

Hilliella hui and H. hunanensis Y. H. Zhang are very similar in shape of leaf (Fig. 3: C, 

D) , hence 由e combination of H. hui and H. hunanensis was made by Zhao (1992). However, 
由ey differ in shape喝阻d sizes of fruits. H. hui has ellipsoid fruits , (3 - ) 4 - 6 x (1 - ) 1 .2 - 2 

mm W1也 plump valves and 6 - 8 seeds whereas H. hunanensis has broadly elliptic to s由orbicul缸

fruits , (2. 5 - ) 3 - 6 x (2. 5 - ) 3 - 5 mm wi出 flat valves and 2 - 3 seeds. Besi缸，也e former is a 

slender annual plant without a 由iwme whereas the latter is a perennial plant wi由 an elongated rhi­

wme up to 5 mm in diam. Therefore ，出ey 町e not closely related to each other. However , Al­

Shehhaz et al. (1998) believed that "H. hui is mostly closely related to H. hUlωrzemis""on 出e

basis of their inflorescences" and described that H. hui "bracteate to apex". ln fact , in Hilliella 

。由 H. hunanensis and H. 叩icolα( Zhang & Shao) Y. H. Zhang (Zhang & Xu , 19佣) have 

bracteoles on 也e inflorescences. H. hunanensis has bracteolesω 出e apex or along the lower half of 

也e inflorescences , whereas H. rupicola has bracteoles on 由e lowermost 1 - 3 flowers. H. hui is 
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absent of bracteoles. 四e description of the inflorescenc四 of H. hui by Al-Shehbaz et al. (1998) 

does not conform 明白Schulz' s original description and my observations of H. h山.

3.1.6 Hilliella hunanensis Y. H. Zhang in Acta Bot. Yunnan. 9: 1ω. 1987. 一一- Yirnihαma 

muuLnensis (Y. H. Zhang) Al-Shehbaz , G. Y缸宅， L. L. Lu & T. Y. Cheo in Harvard. Pap. 

8ot. 3: 92. 1粥， syn. nov. Type: China. Hunan (湖南): Hengshan (衡山， Guangjisi (广济

寺)， 750 m. 1963-05-17 (fl.) , L. H. Liu 15702 (holotype , PE!; isotype , KUN!) 

Cochlearia .fumarioüks auct. non Dunn: Kuan in F1. Reip. Pop. Sin. 33: 106 , pl. 23 , fig. 

7. 1987 , p. p. excl. Pl. Fujian. et Zhejiang.一- Hilliella .fumario协s auct. non (队mn) Y. 

H. Zhang & H. W. Li: Zhang in Acta Bot. Yunnan. 8: 403. 1986 , p. p. excl. Pl. Fujian. , et 

Hong Kong. 一一目m阳nia .fumarioüks auct. non (队mn) Y. Z. Zhao: Y. Z. zhao in Acta Sci. 

Nat. Univ. Intramongol. 23: 568. 1992 , p. p. excl. Pl. Fujian. , et Hong Kong. 

湖南泡果荠

Perennials wi由 rhizomes thick to 5 mm in diam. ，白brous throughout or rarely 白白 sparsely

adpressed hairs on adaxial sunace of leaf. Stems slender, branched from base , ascending. Basal 

and lowermost 配m leaves 3 - 5-foliolate; leaflet blade broadly ovate to s由orbicul缸， (0.5-)1-

2 . 5 x (0. 3 - ) 1 - 1 . 5 cm; terminal leaflet cuneate at base; lateral leaflets smaller than terminals , 

oblique at base , margin shallowly 3 - 5 ( - 7) -lobed to repand , apex obtuse or slighÙy emarginate; 

margin and apex wi由 veins ending in a distinct mucro; petiolule O. 1 - O. 4 ( - 1. 2) cm; petiole 

(2 - )5 - 8.5 cm. Middle and upper stem leaves gradually reduced in size , 3-foliolate , ma鸣m
shallowly 3 - 5-10bed; petiole 1 - 2( - 2.5) cm long. Margin and apex of leaflet blades wi由 con­

spicuous callous mucros terminating veins. lnflorescences co巧mbose raceme , lax, considerably 

elongated in fruit , br配teolate to apex or along lower half; bracteoles simple , considerably reduced 

in size upward. Fruiting pedicel slender , usually recurved , 0.8 - 2 cm long. Sepals (0.5 一 )1-

1 .6 mm long. Petals white , (0.75 - ) 1 .5 - 2.5 x 1 .2 - 1 .5 mm. Fruit orbicular to broadly ellip­

tic , (3 - )4 - 5( - 6) x (2.5 - )3 - 4 ( - 5) mm , flattened; valves dimin川ely pustulate in juve­

nescent phase and inconspicuous in fruit. Seeds 2 - 3 ( - 4). F1. May - Jun. Fr. Jun. - Aug. 

Additional specimens examined. China. Guan制(广西): Longsheng (龙胜)， Guangfu 

Forest Investigation Team 187 (lBSC , MO , PE). Hunan (湖南): Hengshan (衡山)， S. Cheng 

3466 (IBSC , MO); Yizhang (宜章)， S. F. Wu 7233 (SHCT) , M. X. Huang 112168 (盯SI ，

MO); Ling Xian (都县)， Y. L. Li et al.ω6削(Hl月'M)卜.J且iangμ对(江西): Lu届d础sh归han

C. Kuan 74571 (PE) , X. Q. Wa吨 87010 (NAS) , C. Y. Wu et al. L-14O (KUN) , Y. G. 

Xio吨 5613 (LBG) , Z. Z. Zheng s. n. (HZU); Xingzi (星子)， Huang et al. 121 (PE). Zhe­

jiang (浙江): Yongjia (永嘉)， C. S. Ding & G. Y. Li 1704 (ZJFC). 

Distribution and habitat: Guangxi , Hunan , Jiangxi and Zhejiang. Growing in wet shady habi­

tats , forests , valleys , mountain rocky grot恼， along streamsides. 

The type specimen (L. H. Liu 157但)∞Uected from Hen伊han ， Hunan has leaves , flowers 

and fruits 1吨;er than those collected from Zhejiang , Jiangxi and Guan伊.四le basal leaves usually 

have 5 leaflets 5 - 7 -lobed and bracteoles only along the lower half of the inflorescence. 咀le
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specimens from Zhejiang , Jiangxi and Guangxi have basalleaves usually wi也 3 leaflets shallowly 5-

lobed and bracteoles from 由ebωe to 由e apex of 由e inflor回cenc吧.咀lese differences may be vari­

able among different populations of the species , possibly due ωdifferent ecological environments 

where they 缸e growing. on the phylogenetic trees reconstructed from ITS and tmL-intron data 

(Koch & Al-Shehbaz，细则，也e plants from Hunan 配 distantly separated from 出ose from Zhe­

jiang , Jiangxi and Guangxi in the Hilliella clade. F盯也er study is needed ωclarify the relationship 

of the plants from 由四e regions. 

3. 1. 7 HillieUa rupicola (D. C. Zhang & J. Z. Shao) Y. H. Zhang in J. Wuhan Bot. Res. 8: 

318. 1990. -一 αchlearia n伊icola D. C. Zhang & J. Z. Shao in Acta Phytotax. Sin. 24: 

物4. 1986. -- Yinshα阳呻icola (D. C. Zhang & 1. z. Shao) Al-Shehbaz , G. Yang , 1. 1. 

Lu & T. Y. Cheo in Harvard Pap. Bot. 3: 91. 1998 , s严1. nov. , p. p. excl. sub叩 . shuar啄­

paiensis (Z. Y. Li) Al-Sh抛缸， G. Y吨， L. L. Lu & T. Y. Cheo. Type: China. Anhui (安

徽): Shitai (石台)， Kuniujiang (枯牛降)， Qimencha (祁门叉)， 1150 m , 1983-06-29 (ι ， 

fr. ), J. Z. Shao 835∞8 (holotype , ANU!; isotype , NAS!). 

石生泡果荠

Perennials , 30 - 70 cm 国1 ， with a tuberous rlriwme ca. 1 cm in diam. , glabrous 由m咀ghout.

Stem erect , branched. Basal le田es 5 - 7-foliolate; stem leaves 3 - 5-岛liolate; leaflet blades ob­

long-lanceolate or lanceolate , (1. 5 - ) 2 - 5 x (0. 5 - ) 0 . 8 - 2 cm , base oblique to cuneate or sub­

truncate , mal芭in coarsely serrate wi出 distinct mucros O. 5 - 1 mm at t∞由 apice施， apex obtusely 

acunlÏnate wi由 a distinct mucro; petiolule 3 - 5 mm long; petiole 1. 5 一 2. 5 cm long; lateral 

leaflets slightly smaller than terminal leaflet. Upper stem leaves 3-foliolate , gradually becoming 

smaller and n缸TOwer upw;缸d . Racemes terminal and lateral , lowermost 1 - 3 flowers wi由 simple

and smaller bracteole. Sepals oblong , 1.5 - 2 mm long. Petals white , 3 - 4 x 2 - 3 mm. An由ers

white , ellipsoid. Fruiting pedicel filiform , recurved , 5 - 7( - 10) mm long. Fruit narrowly obo­

vate , conspicuously flattened parallel to replum , 4 - 6 x 2 - 2. 5 mm; juvenile valves wi出 minute

pustules. Style to 2 mm long in fruit. Seeds 2 or 3. Fl. May. Fr. Jun. - Jul. 

Additional specimens examined.αJina. Anhui (安徽): Xiuning (休宁)， 1000 m, 1983-

07-10 (仕.)， J. Z. Shao 1154 (ANUB). 

Distribution and habitat: 如由ui. In wet shady plac臼， forests , rocky crevices; 1α)() m. 

3.1. 8 HillieUa shuangpaiensis Z. Y. Li in Acta Bot. Y unnan. 10: 117. 1988. 一- Yins，阳则

呻icola (D. C. Zhang & J. Z. Shao) Al-She恤缸， G. Y吨， 1. L. Lu & T. Y. Cheo subsp. 

shω咽肌肌 (Z. Y. Li) Al品e抽血， G. Yang , L. 1. Lu & T. Y.αleo in Harvard Pap. Bot. 

3: 92. 1朔， syn. nov. 忡: China. Hunan (湖南): Shuangpai (双脚， Maji吨(麻江) , 

Tongzishan (桐子山)， 1000 m, 1986-00-22 (ι ， juv. fr.) , C. L. Liao 1439 (holotype , H盯M!).

H山iella xiang伊始'n5is Y. H. Zhang in Acta Bot. Y unnan. 19: 139. 1997. Type: China. 

Hunnan (湖南): Suining (遂宁)， Hu诅如ua阳1姐a吨n吨l喀gs址缸hua

l阳0∞n俘an(老龙潭)λ， 1口7∞ m肌， 1凹98部5-0叨17-1η7 (他仕ι.). C. Z. Yuan 319 (holotype , H盯M!).

双牌泡果荠
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Perennials , 30 - 1∞ cm tall or over，明白 a thick tuherous rhizome to 4 cm wide , glabrous 

throughout. Stem from rhizome , erect , branched 曲ove. Basall阳ea朋a盯V臼ω5-7穴(-9引)-fi岳州f岛刨灿灿oli伽lio白0伽;川le回d叫afl由

oblong or oblong-ovate 3 - 9 . 5 x 2 - 4 . 5 cm , wi出 lateral nerves 5 - 9 pairs , base oblique , broadly 

cuneate , margin coarsely serrate , wi出 distinct mucros at t∞也 apices , apex obtusely acuminate , 

wl出 a distinct mucro; petiolule (0. 5 - ) 1 > 2.5 cm long; petiole (8 - ) 15 - 20 cm long. Stem 

leaves 5 - 7-foliolate , gradually becoming smaller and narrower upward; petiolule short to 1 cm; 

petiole 1 - 3-cm long. Racemes terminal and lateral , many flowe陀d. Fruiting pedicel filiform , re­

curved , 3 - 7 mm long. Sepals oblong , 1.8 - 1 .9 x 0.7 - 0.9 mm. Petals white or pink , oblong , 

1 .5 - 2 x 0.9 - 1 .3 mm long , base shortly clawed. Filaments white , 1 - 1 .5 mm long; anthers ob­

long , ca. 0.5 mm long. Fruit orbicular to broadly obovate , distincùy flattened parallelωreplum ， 3 

- 4 x 2.8 - 4 mm. Style 0.5 -1( - 1.2) mm long. 2n = 44. Fl. May - Sep. Fr. Jun. - Oct. 

Additional specimens examined. China. Fujian (福建): Cho吨an(崇安)， Wuyingshan 凹.

E叩ed. 2233 (IBSC). Guang对(广西): Quan Xian (全县)， T. X. Zhong 82026 (PE). Hunan 

(湖南): Hengshan (衡山)， S. Q. Chen 3397 (MO , PE) , S. F. Wu s. n. (ZJMA); Suining 

(遂宁)， C. Z. Yuan 959 (Hlπ'M) .且an回(江西): Jinggangshan (井冈山)， S. S. Lai 

俑0507 (四G). Sichuan (四川 I ): no locality , c吐tivated from seeds , Murata & Mizuno s. n. 

(KUN). Zhejiang (浙江): Qingyuan (庆元)， B. Y. Ding et al. 3892 (田U) . 

Distribution and habitat: Fujian , Guangxi , Hunan , Jiangxi , Sichuan and Zhejiang. In wet 

places , fore邸， valleys , along streams; 7∞ -17∞ m. 

H. shuan即αiensis is related to H. πlpicola on the basis of their thick tuherous rhiwme and 

similar leaves. 四is is also supported by the r它sult shown in the tmL-phylogenetic tree (but not by 

由at in the ITS-phylogenetic tree , Koch & Al-Shehbaz , 2α)()). Al-Shehbaz et al. (1998) reduced 

H. shuan即αiensis Z. Y. Li to a suhspecies of H. mpicola. However , H. shua吨伊αiensis has 

flowers wi由 petals upω2 mm long , orbicular fruits wi由 style 0.5 - 1 (1.2) mm long and the basal 

leaves wi出 9 (rare 7) leafl由 . H. nψicola has flowers wi也 pe时s up to 3 mm long , narrowly obo­

vate fruits 明白 style ca. 2 mm long and the basal leaves 时th 5 - 7 leaflets. These differences 

should keep H. shua叫gpαiensis at s严cies rank rather than at suhspecies rank. 

3. 1. 9 HillieUa changhuaensis Y. H. Zhang in Acta Bot. Yunnan. 9: 155 , fig. 2. 1987. 

昌化泡果荠

Annuals or biennials wi由 shorter rhiwme , 60 - 110 cm tall. Stems erect , glabrous or p由eru­

lent. Basal and lower stem leaves 3 - 5-foliolate; leaflet blade lanceolate , (2. 5 - ) 4 - 7 . 5 x 1 . 3 -

2 . 8 cm , terminal ones usually larger 由扭曲 laterals ， broadly obovate , (2.5 - )7 - 9.5 x 1. 5 -

3.3 cm , base cuneate to rounded or oblique , margin serrate to irregularly dentate , distincùy mu­

cronate , apex long acuminate or caudate wi出 a mucro; leaflet blade wi出 simple and obtuse tri­

chomes 0.05 - 0.09( - 0.13) mm long on ab缸ial surface of the leaf and on veins of adaxial surface 

of leaf; petiolule 1 - 3 mm long; petiole 1 -7 cm long , usually narrowly winged. Upper stem leaves 

3-foliolate. Uppermost leaves simple or rarely 3-foliolate , similar to leaflets of lower leaves. 

Racemes terminal and lateral. Fruiting pedicel 蜘i酬， 2 - 3 mm long , erect-ascending. Sepals 
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oblong , 2 - 2. 5 mm long , sometimes puberulent. Petals white , spatulate , 2.5 - 4.5 x 1 - 1.2 

mm. Fruit obovoid , oblong-ovoid to ellipsoid , rarely oblong , 3 - 5 x 2 - 3.8 mm. Style 0.5 一 l

mm. seeds 2-3. 2n=42. 

3.1.9a var. changhuaensis 

Cochlearia c.归nghuaensis (Y. H. Zhang) L. 1. Lu in Bull. Nanjing Bot. Gard. Mem. Sun 

Yat Sen: 17. 1991 (川， syn. nov. , p. p. excl. syn. H. 阴暗do.咿'nsis Y. H. zl明·

Type: China. Zhejiang (浙江):Lin'an( 临安)， Changhua , 1957-06-17 , X. Y. He 23624 

( holotype , NAS!; isotype , PE!). 

Cochleα旧 αlati.严's auct. non Hand. -Mazz.: Zhang & Shao in Fl. Anhui 445. 1987. 

Plant wi由 shorter horizontal Ihizome. Infructescence shorter , becoming densely paniculate. 

Terminal leaflet usually slightly lobed. 2n = 42. Fl. May - Jun. Fr. Jun. - Sept. 

Additional specimens examined. China. AI曲回(安徽): Huangshan (黄山)，1. Z. Shao 

810105 (PE) , J. Z. Shao (84) 785335 (ANUB) , S. F. Wus. n. (SHCT) , S. X. Wa鸣 95∞1

(ZJMA). Jiang对(江西): Wuning (武宁)， S. S. Lai 2825 (KUN，四G ， PE). Zhejiang (浙

江): Jinhua (金华)， ZHU team (杭大采集队)∞14108 ， ZHU te皿(杭大采集队)∞14498

(ZHU); Lin' an (临安)， M. B. Deng4773 (PE) , B. Y. Ding 15俑 (HZU) ， B. L. Chiu 449 

(MO) . 

Distribution and habitat: Anhui , Zhejiang. Along mountain streamsides , wet places; 5∞-

8∞ m. 

3.1. 9b v缸. longistyla (Y. H. Zhang) Y. H. Zhang , st. et comb. nov. 一一一 Hilliella

10晤时yla Y. H. Zhang in Acta 8ot. Yunnan. 9: 153. 1987. 一- Cochlearia 10略istyla (Y. H. 

Zhang) 1. L. Lu in Bull Nanjing Bot. Gard. Men. Sun Yat Sen: 18. 1991 (fl. ，仕. ), s严1. nov. 

Type: China. Zhejiang (浙江): Longquan (龙泉)， 1919-06-03 (fl. ，企.)， H. H. Hu s. n. 

(holo句pe ， ZM!).

长柱泡果荠改级新组合

Inflorescence longer and loose. Fruit long obovate wi也 longer style ca. 2 mm long. Fl. Apr. 

- Jun. Fr. May - Jul. 

Additional 叩ecimens examined. China. Jiangxi (江西): Ji' an (吉安)， Anonymous (70) 

227 (PE); Xingzi (星子)， X. Q. Wang 82103 (NAS) , J. L. Wang et al. 81132 (LBG). Hu­

nan (湖南): Huaihua (怀化)， X.G. Li却3222 (HNNU). 

Distribution and habitat: Jiangxi and Zhejiang. Mountain roadsides. 

3.1. 9c var. lichuanensis (Y. H. Zhang) Y. H. zha吨， st. et comb. nov. 一- Hilliella 

lichuanensis Y. H. Zhang in Acta Bot. Yunnan. 9: 158. 1987. -一- Cochlearia lichωnensis (Y. 

H. Zhang) 1. L. Lu in Bull. Nanjing Bot. Gard. Mem. Sun. Yat Sen: 17. 1991. 一一- Yinshα­

nia lichuanensis (Y. H. Zhang) Al-She怕也， G. Y吨， 1. 1. Lu & T. Y. Cheo in Harvard Pap. 

Bot. 3: 90. 1朔， syn. nov. T ype: China. J iangxi (江西): Lichuan (黎)1 1)， M. X. Nie & S. 

S. Lai 2831 (holotype , PE!; isotypes , IBSC! KUN! LBG! SHM!). 

黎川泡果荠改级新组合
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Plant robust up to 1 m tall or more. Petals 4. 5 - 5 mm long. Sepal and style sometimes having 

trichom臼. Infructescence 1，∞册， 8.5 - 12 cm long. Silicule oblong or obovate-ellipsoid ca. 5 mm 

long. Fl. May - Jun. Fr. Jun. - Aug. 

Additional specimens examined. China. Fujian (福建): Shunchang (顺昌)， M. S. Li & 

Z. Y. Li 4454 (PE) , 4516 (PE). Jiangxi (江西): Lichuan (黎川)， M. B. Deng et al. 87301 

(NAS); Taihe (泰和)， S. S. Lai 592 (LBG). 

Distribution and habitat: Fujian and Jiar耶i. In wet valleys , shady woods , or along stream­

sides. 450 - 5∞ m. 

3. 1.9d var. 伊angdo吨;ensis (Y. H. Zhang) Y. H. Zhang , st. et comb. nov. 一- Hilliella 

♂ωng<ÚJ昭'ensis Y. H. Zhang in Acta Bot. Yunnan. 9: 157. 1987 , s严1. nov. Type: China . 

Guangdong (广东): Renhua (仁化)， L. Deng 7298 (holotype , PE!; isotype , IBSC!). 

广东泡果荠改级新组合

Stem shorter , ca. O. 5 m long. Leave喝 smaller ， 2. 5 - 7 . 5 x 2. 8 mm. Silicules obovate , ca. 

3 mm long; valves reticulate; style shorter ca. 1.5 mm long in fruit. Fl. before Jun. Fr. Jul. -

Aug. 

Distribution and habitat: Only found in Guangdong. Along strearnsides. 

In my previous work these three varieties , v缸 .10略isty，旬， v，缸 • lichuanensis and var. ♂J.ang­

<ÚJnghuaensis were treated 掘出ree species (Zh吨， 1987b). Al品ehbaz et al. (1998) reduced H. 

cha，啄huaensis ， H. 10哺istyla ， H. ♂J.a'啄dongensis ωs严lOnymy of H. lichuanensis. 咀11S encour­

aged meωmore carefully reexarnine 也1S 伊'Oup of plants. The results have shown 出at it is not prac­

tical to treat them as only one species 由ough 也ey are closely related to each other. 咀le above dis­

cussions have clearly shown that these three varieties 缸e different from 由e typic在1 v缸iety ， v缸­

cha，引ghωensis. Moreover, these three varieties also differ from each other in their morphological , 
biological and ecological characters. F or example，四. changhuaensis has stomata on epidermis of 

both sides of leaves with 220/mm2 or less whereas v缸 • 10，明styla has 由e stomata only on 也eab也1-

al side of leaves wi出 3711旷 or more (Wei & Zhou , 1998). 坠sides ， bo由 H. c阳ngh毗'nsu>

and H. 10ngistyla have different types of anticlinal and periclinal cell walls of the abaxial epidermal 

cells. On the phylogenetic tree of ITS and tmL-intron (Koch & Al-She恤钮， 2α)()) H. 

changhωens白 and H. lichuanensis are different ，出ough closely related , while H. gtωr啄<ÚJngensis

is far distant from any of them. 

币le variations in H. char号hωensis seem to relate to their distributions. Var. cha咆huaensis

is growing in 出en。由em part of the dist出ution region of 出臼e plan饵， from Huangshan of Anhui 

and Lin' an of Zhejiang 协商Tuning of Jiangxi , betw回n 290 2' - 300 2' N. 咀le variety has a denser 

inflorescence , broadly obovate leaves with slighùy lobed terminal leaflet. H. c归唔huaensis var. 

10，ψstyla is found from Xingzi of Jiangxi to Ji' an of Jiang对， Long'甲1an of Zhejiang and Huaihua of 

Hunan , between 270 2' - 2905' N. 咀le v缸iety differs from 0出er varieties in having stem leaves wi由

lanceolate leaflet and acumÌnate-caudate apex , long-obovoid fruits and longer style. H. 

chα咱hωensis var. lichuanensis occurs in Lichuan and Taihe of Jiangxi and Shunchang of Fujian , 
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between 260 8' - 270 3' N. 咀le plants 缸-e characterized by having larger flower毡， puberulent inflores­

cence rachis and pedicels ，皿d fruit pedicel pressed close to 由e rachis. H. c归略hωenszs var. 

♂mngdor啄ensis is gro机ng in Renhua of Guangdong at about 250 N 出at is the southern 1由世t of dis­

tribution for H. char引ghωenszs . 咀lese plants have smaller leaves and fruits than the other百.

Due to these differences 由e trea恒lent of these plants as one s严cies ， as Al-Shehbaz et al. 

(1998) su跑回时， is rejected here. 咀ley are reco伊ized as varieties instead in this paper. 

3. 1.10 Hilliella 抖对anensis Y. H. Zhang in Acta Ph抖。tax. Sin. 33: 94. 1995. 一一- Yinshα­

nLα 纠xw，nens必 (Y. H. Zhang) Al-Shehbaz , G. Yang , L. L. Lu & T. Y. Cheo in Harvard Pap. 

Bot. 3: 84. 1998 , syn. nov. Type: China. Anhui (安徽): Yi Xian (静县)， Hon伊n Xiang (宏

潭乡)， Hedongcun (河东村)， 1993-05-18 (fl. ，企:)， Y. H. Zhang 93012 (holotype , PE!) , 

from seed coll. by S. S. Qian in Hedongcun in 1991. 

鹏县泡果荠

Annuals or biennials. Stems erect , 40 - 90 cm tall , glabrous or rarely puberulent wi也 short

simple trichomes 0.06 - 0.1 ( - 0.15) mm 10吨 。nbo出 sides of leaves , sometimes t忧d由削拙ch伽h阳1盼削阳Oα佣me

hispidulous ha♂irs on node. Basal and middle stem leaves wi由 2 - 3 pairs of lateral leafle毡， p由eru­

lous on adaxial surface , rarely on ab缸ial surface. Terminal leaflet long elliptic or ovate-lanceolate , 
3 - 4 x 1 - 1.7 cm , base cuneate , mar伊1 obtusely dentate wi由 distinct t∞th mucro , apex ac川e

明白 mucro; lateral le咽flets ovate to elliptic , 1 - 2. 5 x 0 . 8 - 1 . 2 ( - 2) cm , base obtuse to cuneate 

or oblique , margin obtusely dentate with minute mucros; petiolule 1 - 5 mm long; petiole 10 - 18 

mm long. Upper s也em leaves wi出 1 - 2 pairs of later回lleaflets; terminalleaflet oblong-lanceolate , 8 

- 30 x 3 - 10 mm; lateralleaflets ovate , 4 - 14 x 2 - 8 mm. Racemes terminal and lateral , elon­

gated to 22 cm in fruit; rachis conspicuously flexuous , slender. Fruiting pedicels slender , 5 - 6 

( - 7) mm long , sometimes puberulent with short simple trichomes. Sepals elliptic , 1. 3 - 1. 5 x 

ca. 0.5 mm. Petals white , ov舱，1. 5-2.5xO.8- 1. 5mm ， bωe sh叫 clawed. Fruit subglo­

bose-obovoid 2.8 - 3.5 x (1. 4 - ) 2 - 2. 2( - 2.5) mm. Seeds 1 - 3 x 1. 5 - 2 mm. 2n = 42. Fl. 

Apr. - May. Fr. May - Jul. 

Additional s阿imens exanlÍned.αùna. AI曲回(安徽): Yi Xian (静县)， S. X. Qian 

19∞3 (Medical Research Institute , ShanglIai Railway Medical College) , Y. H. zl四19 95∞1 

(田IBG ， HZU , N脯， ZJMA). 

Distribution and habitat: Anhui. on roadsides of mountain foot. 

Al-Shehbaz et al. (1998) indicated 出at H. 列xianensis is closely related ω Y. αcωα唔ula

but 也.ey did not provide any evidence in support of this. In fact , H. yixianensis is quite different 

from Y. αcuω略ula morphologically. And on 出e phylogenetic trees reconstructed from ITS and 

tmL-intron data H. yixianensis and Y. αcωα略dαare distant from each other，出e former being 

in the clade of the Yinshania group whereas the latter being in the clade of Hilliella group (Koch & 

Al-Sh抛缸， 2则) . 

3. 1.11 Hilliella paradoxa (Hance) Y. H. Zhang & H. W. Li in Acta Bot. Y unnan. 8: 物4.

1986. 一_- Ca1i伽nine paradoxa Hance in J. Bot. 6: 111. 1868. 一- Cochle，αria paradoxa 
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( Hance) O. E. Schulz in Notizbl. Bot. Gart. Mus. Berlin-Dahlem 8: 546. 1923. 一一盯m加M

parOÆ.阳α(Hance) Y. Z. Zhao in Acta Sci. Nat. Univ. Intramongol. 23: 567. 1992 ，叩1. nov. 

Type: China. Guangdong (广东): Kai-kunshek , 1867-05-27 (fl. ，仕. ), Sampson 13844 (holo­

type , K!; iω可pes ， GH , K , LE , P , W). 

奇异泡果荠

Annuals or biennials , 30 - 1∞ cm 凶， stem 3 ( - 4) mm in diam. , glabrous throughout or 

rarely puberulent wi由 minute simple trichom臼 to O. 07 mm long on abaxial smface of leaf. Stems 

erect or decumbent , 3 ( - 4) mm in diam. , angled , simple or branched 曲ove. Basal and lowermost 

stem leaves 子 or very rarely 5-foliolate; leaflet blade ovate , oblong or lanceolate , 1.5 - 6 x 1 - 3 

cm , base subtruncate , cuneate or obtuse , usually oblique , margin c陀nate or repand wi出 callous

mucros terminating at vein tips , apex obtuse to acute and mucronate; petiolule 0.2 - 1 .5 ( - 2) cm 

long , longer on terminal leaflets; petiole 2 - 8 cm long. Racemes terminal and lateral; rachis 

straight , rarely irre伊larly twisted apically. Pedicel (1. 5 - ) 2 - 3 ( - 4) mm long in fruit , strai酬，

widely spreading , usually vertical to rachis. Sepals oblong , 2 - 2. 3 x O. 8 - 1 . 0 mm. Petals white , 

spatulate , (2.3- )2.5-3xO.8- 1. 0 mm. Fn山 unequally obovoid to ellipsoid , 3 - 4 ( - 5) x 

2.0 - 2.5( - 3) 阳， usually oblique. Valves glabrous. Seeds 2 or 3 , (1. 5 - ) 1. 7 - 2.0 x ca. 1 

mm. 2n=42. Fl. Apr. - Sep. Fr. May- Dec. 

Additional specimens examined.αlina. Guangdong (广东): Xin垃ln哺E增ghua

(IBSCο). Guangxi (广西): Dayaoshan (大瑶山)， Li 4∞189 (lBSC). Zhejiang (浙江) : 

Qingyuan (庆元)， M. Q. WU s. n. (NAS). Sichuan (四川1): Cho嘲i鸣(重庆)， Q. H. 

Xiong et al. 1773 (PE) , 3226 (PE) , S. F. Wu & Z. G. Cai 9221 (ZJMA). 

Distribution and habitat: Guangdong , Guang泣， H由ei ， Zhejiang and Sichuan; N Vietnam 

(Zhou et al. , 2∞1). On mountain slopes , valleys , roadsid白， wet foresω; 3∞ -1000 m. 

Al-Shehbaz et al. (1998) believed 由at H. parOÆ.如αis most closely related ω H. rivu1orum. 

In fact , they are considerably d证erent in many features. H. parlα伽αhas obovoid or ellipsoid 

fruits 明白 2 - 3 seeds , shorter style 0.5 - 0.8 mm long , fruiting 严dicels (1. 5 - )2 - 3( - 4) mm 

long and seeds 1.5 - 2 mm long , whereas H. rivu10rum has narrowly oblong 仕uits wi由 7 - 10 

seed悔， style (1. 0 - ) 1. 5 - 2 mm long , fruiting pedicels 4. 5 - 6 ( - 10) mm long , and seeds O. 8 

- 1 mm long. Besid凹， H. paradoxa is a bigger plant , usually 30 - 70 cm 时1 ， sometimes up to 1 

m whereas H. 1币vu10rum is a small plant , le崎出an 22 cm tall. 

3.2 Yinshania Y. C. Ma & Y. Z. Zhao in Acta Phytotax. Sin. 17: 113. 1979; Z. X. An in 

Fl. Reip. Pop. Sin. 33: 451. 1987; Y. Z. Zhao in Acta Sci. Nat. Univ. Intramongol. 23: 563. 

1992 , p. p. quoad sect. Yinshαnia and sect. Hilliell，α( O. E. Schulz) Y. Z. Zhao ser. Hen­

ryanae Y. H. Zhang; Ying & Zhang , Endemic Gen. Seed Pl. China 238. 1994; Al-Shehbaz et 

al. in Harvard Pap. Bot. 3: 79. 1998 , p. p. excl. syn. Cochleariella Y. H. Zhang & R. Vogt 

(as Cochleαriopsis Y. H . Zhang) , Hilliella (0. E . Schulz) Y. H . Zha吨& H. W. Li et 

Cochlearia L. 优ct. Hilliella O. E. Schulz. Type: 目nshania alb份rαY. C. Ma & Y. Z. Zhao 
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(= Y. αcutan♂山 (0. E. Schulz) Y. H. Zhang). 

阴山荠属

Annual herbs , sparsely to densely ha坷， rarely 快hrous; trichomes simple , furcate , or hifur­

cate. Stem erect and striate. Leaves pinnatipartite or pinnatisect ，阻它ly compound or towards lower 

阳rt compound. Inflorescences corymhose racemes , elongated in fruit , ebracteate; rachis straight or 

flexuous. Pedicel spreading in flower and strai掉t or slightly recurved in fruit. Sepals oblong , 
spreading. Petals white or pinkish , obovate , base cuneate or becoming short claw , a严'x rounded. 

Filaments white , anthers elliptic-cordate or ellipsoid. Lateral nectar glands in pairs , ovoid-triangu­

lar; median ones absent. 队r町 globose or oblong，明白 ovules 4 - 22. Silicules dehiscent , oblong , 

lanceolat~←ellipsoid or nearly globose; valves ∞nvex ， sm∞由 or pustulate; false septum complete or 

fenestrate. Style distinct; stigma small , depressed-capitate. Seeds ovate , slightly flattened , O. 5 -

1 x 0.5 - 0.8 mm , reticulate，明白 clear ridges and mesh回; cotyledons accm由ent or incmnbent. 

The fruits of sect. Yi邵阳nia are lanceolate-ellipsoid , whereas they are subglobose to broadly 

ovoid in sect. Microc，叩α. Reexamination of all collections of this genus reveals 由at this difference is 

cons切nt.咀lerefore ， it is reωonable to delimit th四e two sections ba肥d on 由e difference in the fruits. 

In previous work (Zhang, 1987a) ，出e sect. Yinshαnia was divided into two series , ser. 

He町αnae (infructescence rachis flexuous，因chomes dense) and ser. Yinshania (infructescence 

rachis str租ight，因chomes s归rse or 曲回nt) .咀lÍs division was challenged by discovery of a new 

s严cies , Y. exiensis Zhang (Zh吨， 1993) , which resembled ser. Henryαnae in having the flexu­

ous infructescence rachis and ser. Yins阳nia (especially Y. αcutw号v1a) in having a similar leaf 

shape. Moreover , there were only a few species in each series , s。由e infrasectional subdivision is 

not necess町 and is abandoned in this paper. 

It seems 由at Al-Shehbaz et al. (1998) over-emphasized the importance of trichomes when 由ey

delimited infrageneric taxa. For example，出ey tr回ted Cochleal切 microcαrpαKuan and Cochleal切

henryi (Oliv.) O. E. Schulz var. wilsonii O. E. Schulz as two subspecies of Y. αcωangu旬，

based on 由自e taxa all having longer simple trichomes. But , the three species 缸e very different in 

their leaves and Y. αcutα唔u1a has oblong fruits whereas the 。由.er two have subglobose fruits. 

四erefore ， it would be better to keep them as 由ree separate species. In another example , Al­

She陆也 et al. (1998) merged three species , Y. za.川ensis Y. H. Zhang , Y. exiensis Y. H. 

Zhang and Y. glαn1uoensis Y. H. zhang into one , on the grounds 由at 由ey all have furcate tri­

chomes. In fact ，也ese 由肘 SpeCI臼 can be e幽ily separated by 出e frui旬， rachis shapes of inflores­

cence and other featmes. 币lere will be more discussion about this under each species. 

Two sections including eight species and two varieties are recognized in this genus. 

Key 阳也e taxa of 盯附加nia

1. Fruit oblong , oblong-ovoid or lanceolate-ellip回id ，1. 5-4.5xO.3- 1. 5mm，明白 ratio of le鸣曲 ωwid也 2.5 -

3.3 (脱出n 1. Yinshania). 

2. Trichomes simple or absent. 
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3. Infructescence rachis straigl>It; leaves ωually pubescent , rarely glahrous ………… 3.2.1 Y. acuta鸣叫矗

立Infructescence rachis conspicuously flexuous; leaves canescent , densely 世llous ……… 3.2.2 Y. henryi 

2. Trichome branched. 

4. Infructescence conspicuously flexuous. 

5. 1剧.ves pinnately compound ………………………………………………… 3.2.3 Y. fun泪topilωa

5. Leaves pinnatisect or pinnati归血te …......…......……………......…............ 3.2.4 Y. exiensis 

4 . Infructescence rachis s田ight ………………………….....………………………. 3.2.5 Y. za'抖蛇阳也

6. se归ls 1 - 1 .5 mm long , shorter than pe时s; 回ed 0.8 - 1 mm long ………… 3.2.5a var. zayüensis 

6. Sepals 1 - 1. 1 mm long , slighùy longer 出anpe国s; 甜dω. 0.55 mm long ...... 3.2.5b v，缸·廖亦ica

1. F ruit subglobo田 or broad>yovoid , 1-2.2xO.8-2.2mm, wi出 ratio of le鸣曲 to wid出 ω. 1. 1 (section 2. Mi­

crocarpa Y. H. Zhang). 

7. Plant wi由 simple trichomes; 金回.ting pedicels 4 - 5 mm long. 

8. Racemes 18 - 20 cm long in fruit; lateral lobes of upper stem leaf larger, oblong or oblong-ovate , base 

round时， cuneate or broadly cuneate , apex obtuse同rounded or slighÙy obtuse …… 3.2.6 Y. micrωar阴

8. Racemes 1 .5 - 5.5 ( - 13) cm long in fruit; laterallobes of upper stem leaf smaller , oblong-lanceolate , base 

cuneate , apex acumÏnate …………………......……......…………………… 3.2.7Y. qianoiJ:电扭曲

9. lateral infructescence wi出 few ( < 4) or no flowers ………............…… 3.2.7av缸. qia皿血事泪sis

9. lateral in企uctescence wi由 many ( > 15) flowers ………………………… 3 .2. 7b var. brach泸m仕"

7. Plant 明白 furcate trichom臼; fruiting pedicels ca. 8 mm long ………………… 3.2.8 Y. ganlu侃到画

Sect. 1. Yinsha皿a. Zhang in Acta Phytotax. Sin. 25: 213. 1987; Y. Z. Zhao in Acta Sci . 

Nat. Univ. Intramongol. 23: 565. 1992 , p. p. 年lOad Yi1L'Jhania sect. YinshαnUL ser. 盯附加nUL

& sect. Hilliella (0. E. Schulz) Y. Z. Zhao ser. He町αnae.

阴山荠组

Silicules oblong , oblong-ovoid , or lanceolate-ellipsoid , 1.5 - 4.5 x 0.3 - 1 .5 mm , wi由 mtio

of length to wid也 2.5 - 3.3. 

Five species and one v缸iety 缸-e recognized in this section. 

3.2.1 Yinshania acuta吨ula (0. E. Schulz) Y. H. Zhang in Acta Phytotax. Sin. 25: 217. 

1987. 一一- Cochlearia αcutα哺ulαO. E. Schulz in Notizbl. Bot. Gart. Mus. Berlin-Dahlem 10: 

554. 1929. Type: China. Shaanxi (陕西): Miao-nan-san (妙南山)， Pao-ki-seen (宝鸡寺) , 

1898-10 (fr. ), G. Giraldi 2423 (holotype , B!). 

Y. αlb调ora Ma & Y. Z. Zhao in Acta Phytot缸. Sin. 17: 114. 1979. 一-Y. αcut，α略ula

(0. E. Schulz) Y. H. Zhang var.αlbijlora (Ma & Y. Z. Zhao) Y. H. Zhang in Acta Phyto恤­

Sin. 25: 217. 1987 , syn. n肌 Type: China. Nei Mongol (内蒙古): Daqi耶han (大青山) , 
1971-08-19 (ι ， fr.) , Y. Z. Zhao 155 (holotype , HIMC!). 

Y. tænxiane1L'Jis Y. H. Zhang in Acta Ph抖。t缸. Sin. 25: 215. 1987 , s严1. nov. Type: 

China. Gansu (甘肃): Wen Xian (文县)， Tielou , 14∞ m ， 1958-11-叨 (fl. ， fr.) , Y. Q. He 

989 (holotype , PE!; isotype , PE!). 

Y. 阴阳ianensis Y. H. Zhang var. SOT即αnensis Y. H. Zhang in Acta Phytotax. Sin. 25: 

212. 1987 , syn. n肌 Type: China. Sichuan (四川): Songpan (松潘)， Erd叫iω(二道桥) , 
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18∞ m ， 1937-10-22 , K. T. Fu 2177 (holotype , PE!; isotype , WUG!). 

阴山荠

Annuals , 30-ωcm 凶1. Stems angled or subterete , branched , sparsely pubescent. Leaves 

pinnatisect or pinnatipartite ，明白 1 - 4 pairs of lateral lobes , pubescent wi由 subappressed simple 

strai掉t trichomes (0. 2 一 )0.3 - 0 .4(一 o . 5) mm long , rarely glabrous. Leaf blade usually ovate , 
oblong or broadly ovate , 1 - 3 . 5 x 0 . 7 - 2 cm. 1ρ，wer or middle leaves larger; terminallobes ovate 

or oblong , 8. 0 - 24 x 7 . 0 - 16 mm , usually deeply 3-10bed; lateral lobes 4 - 15 x 2 - 8 mm , 

shallowly lobed to entire , apex obtuse , usually with an indistinct minute tip; lobes smaller below; 

petiole 1 - 2 cm long. Upper stem leaves similar to lower ones but gradually shorter upw，缸d.

Racemes terminal and lateral , 30 - 50-flowered , elongàted in fruit. Fruiting pedicel 4 - 6( - 8) 

mm long，由百ight ， diva时ate or slighùy recurved , pubescent or glabrous. Sepals long elliptic , ca. 

1 .6 x 1 mm. Petals obovate , 1.8 - 2( - 3) x 0.5 - 0.9 mm. Fruit oblong or lanceolate-ellipsoid , 

(2.5- )3-4 (- 5) x 1- 1. 5 mm; 叫ves pustulate or sm耐;即le 0.4-0.5( -0.8) mm 

long; septum complete , fenestrate or only a small septum at 出e replum m缸gin. Seeds (2 - ) 5 - 10 

( - 12) perl∞ule ， oblong-ovate , 0.6-0.8( -1) x0 .4 -0.5( -0.7) mm , reticula忧. 2n= 14. 

Fl. Jul. - Aug. Fr. Aug. - Oct. 

Additional specimens examined. China. Gansu (甘肃): Yuzhong (榆中)， S. Y. He6121 

( PE); lanzhou (兰州)， Y. Q. He 5242 (PE). Hebei (河北): Wu' an (武安)， S.Y.He

21252 (阻，8，汀'C)， S. Y. He s. n. (PE) , D. Hu s. n. (PE). Nei Mongol (内蒙古) : 

Jiufengshan (九峰山)， Pei et al. 81-110 (HIMC); Sartchy , David 2889 (P); Tumd Youqi (土

默特右旗)， Y. Z. Zhao s. n. (HIMC) , Z. X. Yin s. n. (PE); Wulashan (乌拉山)， Wen­

dusus. n. (HIMC) , X. Y. Leietal. 2035 (HIMC). Nin回a(宁夏): Alashan (阿拉山)， W. 

Y. Xia 3969 (WUK). Sichuan (四川 1): Luding (泸定)， Z. X. Xiong & B. Y. Liu 112074 

(SZ). :xmu喀(西藏):Zayü(察隅)， Z. M. Tan 88-7 (SZ); Lhoro昭(洛隆)， Z. M. Tan 88-

8 (SZ). 

Distribution and habitat: Gansu , Hebei , Nei Mongol , Ningxia , Shaanxi , Sichuan , Xizang and 

Qinghai (Zhou et al. , 2∞1). Mountain slopes , rock crevices , valleys , grass marshland , fields or 

among bushes , and roadsides; 锁)() - 42∞ m. 

Y. αcutangu1αis widespread in the distribution region of Yinshania and qui怆 V缸iable mor­

phologically. Reexamination of Y. wenxianensis var. wenxianensis and var. songpanensis reveals 

也at they are almost identical to Y. αcut，α唔哟， and are 出erefore reduced to synonymy of Y. αcu­

tαngu1a in this paper. 

3.2.2 Yinshar由 henryi (Oliv.) Y. H. Zhang in Acta Ph内tax. Sin. 25: 213. 1987. 一一­

Nαsturtium henryi Oliv. in H∞ker' s Icon. Pl. 18: t. 1719. 1887. 一一一 Cochlearia henryi 

(Oliv.) O. E. Schulz in Notizbl. Bot. Gart. Mus. Berlin-Dahlem 8: 546. 1923. Type: China. 

H由ei (湖北): Yichang (宜昌)， A. Henryi 2899 (holotype , K!; isotype , K!). 

Nωturtium h刀uy比如nse Lévl. in Bull. Soc. Agr. Sci. Art. Sar由e31: 321. 1佣4. Type: 

China. Guizhou (贵州I ): environ de Gan-pin , 1897-09-20 , L. Martin & E. Bodinier 1804 
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( ho1otype , E; iωtype ， P). 

柔毛阴山荠

Annuals , 15 - 40 ( - 50) cm tall. Stems branched , terete. Lower and middle stem 1eaves 3 -

5( - 9)-fo1io1ate , canescent , usually den叫v villous 时th straight , simp1e and flat trichomes (0. 25 

- ) 0 .4 - O. 6 ( - O. 8) mm 10ng; terminal 1eaflet blade broadly ovate t。她orbicular ， rare1y nar­

row1yovate , 1. 5-2.6xO.9-3.0 mm , bωe slightly ∞rdateωsubtruncate ， ma增n 3-10bed , 

10bes deep1y crenate , apex rounded; 1ateral 1eaflet b1ade 6 - 14 mm 10ng, wi也 margin shallow1y 

crenate , base attenuate; petio1ules 1 - 3 ( - 5) mm 10ng to sessile; petio1es 1.5 - 6 cm 10ng. Upper 

stem 1eaves 3-fo1io1ate or pinnatipartite ωpinnatisect. Uppermost 1eaf usually simp1e , entire or shal-

10w1y 3-10bed. Racemes e10ngated in fruit; rachis slightly or strongly flexuous , at 1e田t apically. 

Pedice1 slender, straight , spreading , 5 - 10( - 15) mm 10ng in fruit , villous or rare1y glabrous. 

Sepals ob1ong , 1. 5 - 2 x O. 6 - 1 . 2 mm , usually villous outside. Petals white , obovate 2 - 3 . 5 x 

1.1 - 1.7 mm , base shortly clawed , apex rounded. Fruit narrow1y ob1ong to ob1ong-1anceo1ate or 

sub1ine缸， (2.8- )3.0-5.0x 1 一 1 . 5 mm; valves villous or glabrous; septum comp1ete or fenes­

trate. seeds (2 - ) 5 - 10 per 1ocule. 2n = 12. Fl. and 企. Jun. - Sept. 

Additional specimens examined.α曲回. Gui血ou (贵州): Bijie (毕节)， P. Y. Yu 678 

(KUN); Gan-pin , J. Esquiro1 4348 (P); Suiyang (绥阳)， B. Q. Zhong 429 (KUN). Hubei 

(湖北): Fang Xian (房县)， Z. D. Jia吨& G. F. Tao 383 (E , MO); Yichang (宜昌)， A. 

Hemγ4125 (B , E , GH , K , NY，的， H. J. Li 9409 (PE); Westem H由ei ， E. H. Wi1son 19ω 

饵， NY , W); Shennongjia (神农架)， M. Z. Liu 15748 (HIB) ,Y. Zhou9107∞3 (ZJMA) , M. 

Z. Liu 1ω14 (HIB). Sichuan (四川 I ): Nanchuan (南川)， Z. Y. Liu 13136 (ZJMA) , 13082 

(ZJMA); Q. H. Xong & Z. 1. Zhen 91832 (lBSC , PE , SZ). Yunnan (云南) :明白out precise 

1ocality , J. Cavalerie 6'佣钮， K). 

Distribution and habitat: Gu尬。u ， H由ei ， Sichuan , and Y unnan. 臼1 世y rocky cliffs , dry 

valleys; 620 一 13∞ m.

Yinshαnia henryi and Y. microcarpa have extreme1y varied 1eaves compared 明白。由er SpeCles 

m 由e genus. 四e middle and 10wer 1eaves usually have 3 - 5 ( - 9) 1eaflets , sessile or wi由 peti-

01u1es 1 - 3 ( - 6) mm 10ng whi1e the upper 1eaves are usually pinnatipartite or pinnatisect. 

Yins.阳nia henηi is also widespread in the distribution region of Yinshania. It is most close1y 

I它lated to Y. furcαωpilosa. B。由 of them have canescent 1eaves , especially in Y. furcaωpilosa ， 

and flexuous infructescence rachis. 

3.2.3 Yinshania furcaωIpilωa (Kuan) Y. H. Zhang in Acta Phytotax. Sin. 25: 214. 1987. 

一- Cochleariα furc脚pilosαKuan in Bull. Bot. Lab. North-East. Forest. IQst. 8: 41. 1980. 

Type: China. Hubei (湖北): Shennongjia (神农架)， Shennongjia Exped. 213320. (hol吻pe ，

PE!; is。可pe ， PE!). 

叉毛阴山荠

Annuals , (5 一)1O -15( -25) cm 凶， canescent , dense1y covered wi由 forked and bifurcate 

trichomes. Stems erect , branched , terete. Basal and 10wer stem 1eaves 3 - 5-fo1io1ate , canescent , 
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densely puhescent wi出 bifurcate trichomes (0. 12 - ) O. 23 - O. 4 mm long; terminal leaflet blade 

rhombic-ovate , oblong or subreniform , O. 6 - 1. 5 x O. 4 - 1 . 6 cm , base subtruncate to rounded , 

m缸gin lobed to crenate，叩ex rounded; lateral leaflet blade suborbicular to ovate , 3 - 6 x 2 - 7 

mm , mar宫in mostly entire; petiolule 1 - 2 mm long; petiole 1 …2 cm long. Uppermost leaves sim­

ple , entire or lobed , puhescent. Raceme喝 terminal becoming paniculate , rachis distinctly flexuous. 

Pedicel divaricate , strai酬， slender , 4 - 8 ( - 10) mm long in fruit , glabrous or pubescent at base. 

Sepals oblong , 1. 2 - 1. 5 x O. 8 - O. 9 mm，仲>fOus. Petals white，伽舱， 3-3.2x 1. 6-2 

mm , base shortly clawed , apex rounded. Fruit oblong , rarely subovate , 2 - 3 x 0.9 - 1.1 mm , 

valves glabrous or pubescent; septum complete or fenestrate. Seeds finely reticulate. 2n = 12. Fl. 

and 仕. Jun. - Jul. 

Additional specimens examined. China. Hubei (湖北): Shennongjia (神农架)， PLA uniω-

236-62598 (PE) , Y. Zhou 9107∞1 (ZJMA) , Shennongjia Exped. 21828 (PE) , Sino-American 

Bot. Exped. to H吐白 685 (MO , PE). 

Distribution and habitat: Hubei. Mountain slopes , rocky areas , roadsides; 8∞- 16∞ m. 

3.2.4 Yinshm由 exiensis Y. H. Zhang in Acta Bot. Y unnan. 15: 364. 1993. Type: China. 

H由ei (湖北): Shennongjia (神农架)， Xinhuaxiang (新华乡)， 1ρ啡。u (龙口)， 1棚 m ，

1976-07-ω(仕. ), Shennongjia Ex严d. 20597 (holotype , HIB!). 

鄂西阴山荠

Annuals , 20 - 33 cm tall. Stem branched , puberulent wi由 minute ， fturdy , simple and furcate 

trichomes (0.臼- )0.06 - O.ωmm long. 1ρ'wer and middle stem leaves pinnatisect or pinnatipar­

tite; leaf blade ovate or oblong-ovate , 3 - 6 x 2 - 2. 5 cm; terminal lobe rhombic-ovate or oblong­

ovate , 8 - 18 x 3 - 5 mm , base cuneate , margin broadly 1 - 2-serrate , apex acute; laterallobes 3 

-4 阳岛， oblong , elliptic or obovate , 7 - 10 x 2 . 5 - 6 mm , base cuneate , margin broadly 1 - 2-

serrate or ne缸ly entire , apex acute. Upper stem leaves progressively smaller upward; lateral lobes 2 

- 4 , lobes oblong or linear , 9 - 13 x 1 . 5 - 3 mm , puberulent 明白 forked and bifurcate trichomes 

on ab缸ial surface of leaf and simple trichomes on a巾.xial surface of leaf; petiole (0. 4 - ) 1 . 2 - 2 . 5 

cm long. Racemes terminal or 缸ill町; rachis conspicuously flexous , 6 - 10 cm in fruit; pedicels 

时也 furcate trichomes , 6 - 9 mm long in fruit. Sepals ca. 1.5 x 0 . 5 mm. Petals purple , ca. 2 mm 

long. Fruit oblong , 3 - 5 x 1 - 1. 3( - 1.5) mm; septum complete. Seeds 5 - 6 per locule , ca. 1 

xO.5 mm. 日. May. Fr. Jun. - Jul. 

Additional specimens examined. a阻. Hubei (湖北): Guandu (官酌， S. X. Qian 

7901875 (SG); Yichang (宜昌)， Z. Zheng 1473 (HIB). 

Distribution and habitat: Hubei. Mountain slopes , forests , roadsides. 

3.2.5 Yinshm由 zayüensis Y. H. Zhang in Acta Phytot缸. Sin. 25: 214. 1987; Al-Shehbaz , 

G. Yang , L. L. Lu & T. Y. Cheo in Harvard Pap. Bot. 3: 84. 1988 , p. p. excl. s严1. Y. 缸'

iensis Y. H. Zhang et Y. gan1UJJensis Y. H. Zhang. 

察隅阴山荠

Annuals , 20 - 60 cm tall. Stem branched , puberulent with forked trichomes O. 03 - O. 07 
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( - O. 1) mm long. Leaves pinnatipartite; leaf blade oblong , 1. 5 - 3 . 5 x 1 - 2. 5 cm , puberulent 

wl由 minute ， sturdy , simple and forked trichomes; terminallobe oblong or oblong-linear, 10 - 15 x 

2.5 - 5 mm , base cuneate , margin broadly serrate to ent时， apex acute; lateral lobes 1 - 2 阳irs ，

oblong or obovate-oblong 5 - 15 x 1.5 - 3 mm , entire; petiole 2 - 7 mm long. Racemes terminal 

and axill町; rachis straight , 5 - 24 cm long in fruit; pedicels puberulent 明白 simple and forked 

trichomes , 6 - 8 mm long in fruit. Sepals oblong , 1 - 1. 5 x 0.5 - 0.7 mm. Petals 1. 5 - 2 x 0.7 

- 1. 2 mm or slighùy longer than sepals. Fruit oblong , (2 - )3 - 4( - 4.5) x (0.6 - )0.8 - 1. 2 

mm; valves usually 响曲 simple and forked trichomes , or glabrous; septum complete. Seeds ca. 8 

per locule , ovate , 0.5 - 1 x 0.6 mm. 

3.2.5a v缸.姐yüensis

Yinshaniα 如mωnensis Y. Z. zhao in Acta Sci. Nat. Univ. Intramongol. 23: 565. 1992 , 

non Camelina 川nnanensis W. W. Smi出. Type: China. Xizang (西藏): Z刑(察隅)， Chawa­

long, 28∞ m ， 1935-08 (fr.) , C. W. Wang 65236 (hol。可pe ， PE!; isotypes , IBSC! , PE! , 

WUK!). 

Camelina yunnanensis auct. non W. W. Smith: Z. x. An in Fl. Reip. Pop. Sin. 33: 446 , 

pl. 126 , figs. 6 - 8. 1987. 

Sepals 1 - 1. 5 mm long , shorter 由an petals. Seeds O. 8 - 1 mm long. Fl. and 仕. Jul. -

Aug. 

Additional specimens examined.αúna. Yunnan (云南): Dêqên (德钦)， K. M. Feng 

6329. (KUN , PE) , J. S. Yang8717 (KUN) , C. W. Wang65136 (A , KUN! PE!). 

Distribution and habitat: Yunnan and Xizang. In forests and edges of woods; 2600 - 3α)() m. 

Yinshaniαm川iensis was misidentified as Gαmelina 严mnanensis W. W. Smith in Flora 

Reipublicae Popularis Sinicae (An, 1987). later zhao (1992) discovered the misidentification but 

he made a new combination of Yinshania 严mnanensis (W. W. Smi由) Y. Z. zhω. Unfo由m怡ly ，

C. yunnanensis was a synonym of Rorippa globosa (Turczaninow) Thell吨 (W，吨， 1阴) and 

Zhao' s species Yinshania 如nnanensis (W. W. Smi出) Y. Z. zhao was related to Y. zay曲nsl.'i

rather 由an C. yunnanensis W. W. Smith ( = R. globosα). Therefore , in 由is paper Zhao' s com­

bination is listed as a s归onym of Y. 却，yiiensis ， and the name of W. W. Smith is rej配ted.

3.2.5b var. gobiω(Z. X. An) Y. H. zhar宅， com. nov. 一- Y. αlbiflora Y. C. Ma & 

Y. Z. Zhaovar. gobica Z. X. Anin Fl. Xinjiang. 2 (3): 381 , pl. 64: 3-5.1995 , syn. nov. 

Type: China. xi可iang (新疆): Wusu (乌苏)， 1980-05-02 (fl.) , W. H. Hou ∞8 (h叫pe ，

刀FA).

戈壁阴山荠新组合

Sepals 1 - 1 . 1 mm long , longer than petals. Seeds smaller, ca. O. 5 mm long. Fl. Apr. -

May. 

Additional specimen examined. China. Xinjia吨(新疆): known only from 也e typeωllec-

t1On. 

Distribution and habitat: Xinjiang. In Gobi desert. 



No. 4 E姐NG Yu-Hua: Delimitation and revision of Hi1lωla and Yiru，阳nia (Brassicaceae) 339 

This variety (缸， 1995) is more closely related to var. za_州阳市出an to Y. αlbiflora ( = Y. 

αcu1α唔u1a) ， due ωits forked trichomes. The latter has simple trichomes and ，由erefo陀， a new 

combination of var. gobicαwas made here. 

Al-Shehbaz et al. (1998) reduced Y. exiensis Y. H . Zhang and Y. glαTÚZ阴阳 Y. H. 

Zhang to 由e synonymy of Y. za:列iensis ， on the grounds 由刨出eir stems and leaves all have furcate 

pubescence which is not found in any other species of YinshαMα. However 由eyar唱 different from 

each other in many 0出er respects. Y. gaTÚuoensis differs from the 伽r two by having subglobose 

or broadly ovoid fn出 and narrowly forked trichomes w叨i由 an an啡I

阳o have oblong fruiβi让t and w呐id曲创el峙y 岛蚀武edtri讪chom

differs from Y. za川iensis in the following respects. Y. exiensis has a flexuous infructescence 

rachis , and flat forked trichomes (Fig. 4: B) on 出eab缸ial surface of leaves and simple trichomes 

on 由ea出.xial surface of leaves as well , whereas Y. z，α列iensis has a straight infructescence rachis , 

forked and simple trichomes (Fig. 4: A) on bo由 sides of the leaves. Furthermo陀， Y. exiensis has 

longer petioles of stem leaf and wider furcate trichomes compared wi由 Y. gaTÚωenszs . 咀1町，

由erefore ，缸e st诅 recognized as se阳rate species in 由IS paper. 

Sect. 2. 岛但cro臼叩a Y. H. Zhang in Acta Phytotax. Sin. 25: 210. 1987. -一- Yinshania 

s四t. Yinshaniαser. Microcarpa (Y. H. Zhang) Y. Z. zhao in Acta Sci. Nat. Univ. IntranlOn­

gol. 23: 566. 1992 , s严1. nov. Type: Yinshαrua nucrocαrpa (Kuan) Y. H. Zhang. 

小果组

Silicules s由d伽se or widely ovoid , 1 - 2.2 x 0 . 8 - 2.2 mm , wi出 ratio ca. 1. 1 of length to 

width. 

四rree species and one variety belong to this section. 

3.2.6 Yinshania micro佣rpa (Kuan) Y. H. Zhang in Acta Phytotax. Sin. 25: 21 1. 1987. 

一- Cochleariα nucrocαrpa Kuan in Bull. Bot. Lab. North-East Forest. Inst. 8: 40. 1980. 一一­

Y. αc脚唔u1a (0. E. Schulz) Y. H. Zhang ssp. microcarpa (Kuan) Al-Shehbaz , G. Y吨， L. 

L. Lu & T. Y. Cheo in Harvard Pap. Bot. 3: 83. 1998 , s严1. nov. Type: China. Sichuan (四

川1): Gulin (古菌)， Taipingxiang (太平乡)， Y uhuangdong , 11∞ m ， 1976-08-25 (仕.)， Gulin 

Exped. 943 (holotype , PE!; isotype , SM!). 

Annuals , 20 - 45 cm tall. Stems erect , branched , wi出 leaves sparsely pubescent wi出 simple

straight trichomes (0. 1 - ) O. 15 - 0.26 mm long. Iρ，wer stem leaves pinnate，时出 3 - 4 pairs of 

lateral leaflets; terminal leaflet deeply or completely 3-1obed , wi出 oblong lobes 2 - 3 cm long; lat­

eral leaflets oblong-ovate , 1.5 - 2 cm long , base cuneate , margin deeply 1 - 3-serrate e现ch side , 

apex rounded , lowermost smaller, entire; petiolule ca. 1 mm long; petiole 1 - 1 . 5 cm long. U pper 

stem leaves 3-foliolate or pinnatipartite to pinnatisect. Uppermost leaf simple , 4 - 8 mm long. 

Racemes terminal and lateral , 18 - 20 cm long in fruit. Fruit broadly ovoid to globose , 1 - 1.5 mm 

long; valves glabrous or pilose; pedicels 4 - 5 mm long in fruit; septum complete. Seeds ca. 4 per 

locule , 0.8 mm long. Fl. May-Jun. Fr. Jun. -Aug. 

Additional specimens e:xamined. China. Sichuan (四川 I ): Baoxing (宝兴)， Anonymous 78-
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1088 (SM); Ka吨ding (康定)， An.onym.ous 066 (SM); Shimian (石棉)， An.onym.ous 78-倒也

(SM); Shi加(石柱)， An.onym.ous 0298 (SM) . 

Distributi.on and habitat: Sichuan. In bush lands , rocky c陀vices ， dry caves; 11∞ -3600 m. 

Al-Shehbaz et al. (1998) 阳ted Gωhleαna 11UC附αrpa and Cochleαria henryi (Oliv.) O. 

E. Schulz v皿 wilsonii O. E. Schulz as tw.o subspecies .of Y. αcutα哺u1a. H.owever , because 

their fruits are so different ，由.e f.ormer tw.o taxa 缸e here placed in s配t. Microcarpαand the latter in 

sect. Yinshania. Acc.ording t.o m.olecular data (Koch , per. c.omm. 1988) Y. αcuta.略u1a and Y. 

qiarmir啄'ensis were clustered in different clades .of Yinshania lending support t.o出etr回恤ent pro­

posed here. 

3.2.7 Yinshania qianningensis Y. H. Zhang in Acta Phyt.ot缸. Sin. 25: 212. 1987. Type: 

China. Sichuan (四川): Qianning (乾宁)， 3000 m , 1974-08-14 (ι ， fr.) , An.onym.ous 5822 

(h.ol.otype , PE!; is.otype , CDBI!). 

Cochleαria henryi (Oliv.) O. E. Schulz var. wilsonii O. E. Schulz in Repert. Spec. N.ov. 

Regni Veg. 38: 108. 1935. 一一- Y. αcuta哺ula (0. E. Schulz) Y. H. Zhang ssp. wilsonii 

( O. E. Schulz) Al-Shehb缸， G. Yang , L. L. Lu & T. Y. Cheo in Harvard Pap. Bot. 3: 83. 

1998，叩1. n.ov. Type: China. Sichuan (四川 1): 45∞ m，明白.out date (fl. ，仕.)， E. H. Wilson 

3210 (h.ol.otype , BM!; isotypes A (ph.ot.o!), K , P). 

Y. acutα哺叫αauct. n.on. O. E. Schulz: Kuan in F1. Reip. P.op. Sin. 33: 1∞. p. p. 

qu.oad pl. 23 , figs. 1 - 3. 1987. 

乾宁阴山荠

Annuals , 30 - 85 cm 时1. Stems branched , erect , sparsely pubescent wi由 simple trich.omes , 

rarely glabrescent .or glabrous. Basal and stem le即es pinnatisect .or pinnatipartite , puberulent 时也

simple trich.omes (0. 2 - ) 0 . 3 - 0 . 5 ( - 0 . 6) mm l.ong; leaf blade .ovate .or .obl.ong-ovate , (1. 3 - ) 

2 - 3.5 x (0.7 - ) 1. 3 - 2.5 cm; terminal lobe .ovate-triangular .or .obl.ong- .ovate , deeply 3-1.obed; 

lateral l.oOOs 1 - 3 paÍI冒， .obl.ong-lanceolate , (5 - )8 - 18 x (1 - ) 1.5 -7 mm , base cuneate , mar­

gin 1 - 5-serrate t.o entire , apex usually acumÏnate wi由 a minute tip; peti.ole 1. 5 - 10 mm l.ong. 

Racemes terminal .or lateral , 1. 5 - 5. 5 ( - 13) cm l.ong in fruit. Pedicels 3 ( - 4) mm l.ong in 

fruit , strai酬， divaricate .or vertical t.o rachis. Sepals .obovate , 1 - 1. 1 x ca. 0.5 mm. Petals 

white , 1. 5 - 1. 7 x ca. O. 8 mm. Fruit subglobose .or broadly .ov.oid , 1. 3 - 1. 4 x (0. 8 - ) 1. 3 

mm; valves nerved; septum ∞mplete. Seeds 3 - 4 perlocule , 0.5 - 0.7 x ca. 0.4 mm. 2n = 12. 

3.2.7a v缸. qianningensis 

Lateral infl.orescences n.ot luxuriant , wi由.only few ( < 4) .or n.o fl.owers. F1. Jun. Fr. Jul. -

Aug. 

Additi.onal specimens exan1Íned. W a由)8:明白out locality and date , E. H. Wilson 3210a 

(A , P). Sichuan (四川 1 ): Kangding (康定)， S. F. Wu & Z. G. Cai 9378 (ZJMA). 

Distributi.on and habitat: Westem China. Dry banks; 45∞ m. 

3.2.7b v缸. brachybo仕ys Y. H. Zhang in Acta Phytotax. Sin. 25: 212. 1987. Type: China. 

Gansu (甘肃): Wen Xian (文县)， Ca.oheba , 1600 m , 1973-07-10 (ι) ， J. X. Yang 3373 
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(holo句pe ， PE!; isotypes , IBSC! WUG!). 

短序阴山荠变种

Lateral inflorescences veηluxuriant wi由 many ( > 15) flowers. F1. and fr. to Oct. 

Distribution and hahitat: Gansu , on roadsides; ca. 16∞ m. 

Yinshania qianningensis differs from Y. microcαrpa in having sh。此er inflorescence , 1. 5 - 13 

cm long in fruit , oblong-lanceolate leaf lobes usually wi由 cuneate base and acumÏnate apex. 币le

latter is charecterized by having longer inflorescence , 18 - 20 cm long in fruit , oblong or long ovate 

leaf lobe鸣响曲 roundly or broadly cuneate base and rounded-obtuse apex. 

On 由e phylogenetic tree of nrDNA ITS and cpDNA tmL-intron (Koch & Al品抛钮， 2刷)

也ere are only four species: Y. αcutα唔哟 ， Y. henryi , Y. fumωopilosα ， and Y. qiannir啄ensr，s

included in the genus Yinshania. They all appe缸-ed as independent species. However , it is note­

worthy 也at Y. qiannir喀ensis was nested wi由m 由e Hilliella clade rather than the Yinshαnia clade 

in tmL-phylogeny whe陀as Y. qianningensis distinctly belongs to Yinshania morphologically. 四IS

was used as Al-Shehbaz et al. 's (1998) evidence for supporting the reduction of Hilliella as the 

synonymy of Yinshαnia sensu Al品ehb但 et al. (1998). However , it is notewo由.y that Y. qian­

ningensis appeared in the Hilliella clade in the tmL-intron phylogeny when 伊ps were conside时 as

additional unweighted binary chaI就ters ， whereas when the gaps were considered as missing data the 

Y. qianni暗ensr，s ap严aI叫 in the Yinshania clade (Koch 1998 , per. Comm.) and he said: "basi­

cally Hilliella seemsωbe a monophyletic group". Clearly , mo陀 research on Y. qiannir啄"ensr，s IS 

n白ded.

3.2.8 YinshaI由 ganlu倪~nsis Y. H. Zhang in Acta Ph.ytot缸. Sin. 25: 211. 1987. Type: 

China. Sichuan (四川): Ganluo (甘洛)， Suxio吨， 8∞ m ， 1979-06-26 (fr.) , Anonymous 556 

( holotype , MS!; isotype , MS!). 

甘洛阴山荠

Stem erect ，四. 25 cm tall or so , branched , puberulent wi由 f旧cate ， simple , slightly sturdy 

short trichomes 0.12 - 0.16 mm long. Leaves ovate or oblong-ovate , 1.5 - 4 x 1 - 3 cm , pinnati­

sect or pinnatipartite; terminal lobe oblong or oblong-ovate , 2 - 3 x O. 7 - 1 . 5 cm , base cuneate , 

m缸-gin irre伊larly lobed or deeply serrate , apex obtuse wi由 a minute tip; later回1 lobes 2 - 4 , ob-

1m宅， 5 - 25 x 1 - 6 mm , maI"gÏn deeply 1 - 2-serrateωentire , lowermost wi由 a pair smaller 

lobes , maI"gÏn usually entire , base cuneate , apex obtuse. Petiole 0.3 - 1 .3 cm. Racemes terminal , 

4.5 - 10 cm long in fruit. Pedicels ca. 8 mm long in fruit , widely spreading. Fruit ovate-ellipsoid 

or broadly ovoid , 1. 8 - 2.2 x 1. 5 - 2 mm. Seeds 3 - 4 per locule. F1. May. Fr. Jun. 

Additional specimen exaInÏned. China. Sichuan (四川). Known only from the type collec-

t lOn. 

Distribution and habitat: Sichuan. On roadside or river b.缸Ù(.

四IÏs species fits into section Microcarpa well because of its finely subglobose fruit. It is easily 

separated from 出e rest of the species in this section by its stem leaf having a larger terminal lobe; 

and stems , branches and leaves having fu陀ate and shorter simple trichomes O. 12 - 0 . 16 mm long; 
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and racemes having fruiting pedicels ca. 8 mm long which 缸'e the longest in 出is section. 

4 Excluded n缸nes

Cochlearia alati阿 Hand.-Mazz. ， Symb. Sin. 7: 370. 1931.一- Hilliella α归ipes

(Hand.-Mazz.) Y. H. Zhang&H. W. Li inActa Bot. Yunnan. 8: 402.1986. 一一盯nshania

dαu严s (Hand.-Mazz.) Y. Z. Zhωin Acta Sci. Nat. Univ. Intramongol. 23: 568. 1992. 

Type: China. Hunan (湖南): Wugang (武岗)， Yun-schan (云山)， lC削 m ， 1918-06-12 (juv. 

fr.) , Handel-Mazzetti 12097 (holotype , WU; isotypes , E , W , WU) = Cαr伽nine Jr，αgariifolia 

O. E. Schulz (Al-Shehhaz & Yang , 1998). 

Hilliella alat伊s (Hand.-Mazz.) Y. H. Zhang&H. W. Li v缸 • macrantha Y. H. Zhang 

in Acta Bot. Y unnan. 8: 403. 1986. Type: China. Y unnan (云南): Malipo (麻栗坡)， Guan­

gaw , 1000 m , 1940-02-14 (fl. ), C. W. Wang et al. 86836 (holotype , KUN!; isotype , IBSC) 

= cαrdαmine cheotai列enii Al-Shehh但& G. Yang (1998). 

5 Discussion 

Since the publication of Al-Shehhaz et al. ' s paper (1998) 1 have mulled over how to delimit 

Hilliella and Yinshania ， 出e group of Chinese-endemic Brassicaceae. Because 1 have worked on 出IS

group of plants for a long time , 1 decided to reassess them to see which is the best wayωdelimit 

出em. Mter c缸它ful reexamination 1 agree 由at Cochle，αriella could be a synorr严n of Hilliella , and 

appreciate some of the errors 由ey pointed out in my previous work. For example , Cochleariα fiunar­

io协s Dunn was already published in 1908 but was renamed as Cochleariopsis zh伽咱-ens臼 Y. H. 

Zhang ( = Cochleariella zhejiangensis (Y. H. Zhang) Y. H. Zhang & R. V ogt) in 1985 because 

the type specimen was not available. Cαrdamine Jr，αgari协lia O. E. Schulz (Al-Shehbaz et al. , 

1998) was misidentified as Cochlearia 仇t伊s Hand. -Mazz. (Handel-Mazzetti , 1931). Hilliella 

dωi严s (Hand. -Mazz.) Y. H. Zhang & H. W. Li v缸 • macrantha Y. H. Zhang should belong to 

Cαr伽nine. Also H. αlatipes var. micrant，加 Y. H. Zhang should be reduced to 叩lOnymy of H. 

巾ulorum (Dunn) Y. H. Zhang & H. W. Li. But one 出ing 1 cannot a伊e Wl由 IS 由at Hüliella 

and Yinshania should be recognized as a single genus. 

咀le major reasons Al品ehhaz et al. (1998) 伊ve for treating 也ese two genera as one is th刨

出ey believe 出e differences between 由ese two groups of plants are "inconsistent" (Al-Shehh但 et

al. , 1998). 

One of the inconsistent differences mentioned by Al-Shehhaz et al. (1998) was 出at "reticulate 

seeds occur in b。由 H山化lla and Yinshαnb". 咀is is possibly caused by one of my misjudged illus­

trations (Zhang & Cai , 1989). In 1989 1 illustrated some abnormal seeds of H. chαnghuaensis , 

which had thinner and irregularly reticulate seed coa恼 rather than the tuberculate seed coats which 

are found in the normal seeds. 四is error was not redressed until more normal seeds were collected 

in 1995 in Huangshan of Anhui (S. X. Wang 95∞1 ). Unfortunately , this erroneous information 

was quoted by Zhao (1992) and Al-SI由baz et al. (1998) , and used as one of 由e reasons for 



No.4 ZHANG Yu-Hua: Delinùta后on and revision of Hüliella and Yinshania (Brassicaceae) 343 

comhining Hilliella and Yins.也Mα. It was al困山lÍortunate 由at ， when H. lichuanensis Y. H. 

Zhang , H. chαr马ghωensis ， H. la唔istyla Y. H. Zhang and H. ♂4αr啄do咆-ensis Y. H. Zhang 

we陀 comhined into Yinshania lichlULnensis (Y. H. Zhang) Al-Shehbaz , G. Yang , L. L. Lu & T. 

Y. Cheo , the seeds of all above species were described as "reticulate" (Al-Shehbaz et al. , 1998). 

In fact , the seeds of all the above fo町 species have tuberculate seed ∞ats rather 出an "reticulate" . 

In their same paper 由叫 ωat omamentation of Y. furoαωpilosa was described as 飞回ly papil­

late" (Al-She陆也 et al. , 1998) whereas in fact it should be reticulate. Possibly , one of 由e rea­

sons for their belief is my misleading illustration. Another reason , perhaps the most important , may 

be that 也可 did not examine the omamentations very c现它fully or ignored them totally , despite ex缸n­

ining "a lar军e numher of specimens of 出e complex" (Al-Sh抛az et 此， 1998). 

咀le second reωon given by Al-Shehbaz et al. for comhining Yinshania and Hilliella is 由at

"臼ùy 2 of the 11 lí仇shαnia species recognized by Zhang (1996a) have branched trichomes". Cer­

阳nly ， only some (five or four , n创 two) species of Yim阳ia have branched trichomes and the 0由­

ers have different simple trichomes. But as stated above , none of 出e Hilliella specie喝 have

branched trichomes. In particular Hilliellαhas only one type of trichome , which is shorter and softer 

wl出 obtuse or rounded apex , clearly different from all 由e trichome types in Yinshαnw，. 

咀le 由ird of the inconsistent differences mentioned by Al-Shehbaz et al. (1998) is that " Some 

of the species described or maintained by Zhang (1986 , 1987b) in Hilliella have fruits wi由 com­

plete septa" , althou桦山ey did not say which has such seeds. 1 have re-examined all the collections 

of all 由e species in Hilliella , and none of them have been found to have any kind of septa. Al­

Shehbaz et al. (1998) also claimed that "As for 由e presence versus absence of septum , this feature 

is not useful at 由e genenc ra此， and septate and eseptate fruits ∞cur wl出in numerous genera of 

Brassicaceae." It is difficult to understand why they state this. Ce由inly ， if both se严ate and non­

septate fruits occur within a 归且icul缸 genus ， then clearly one may not use this character to comp缸e

由e genus wi由 other genera. However , this does not mean that one should 陀ject this character at 

由e generic level in all other cases. Cronquist (1988) has pointed out that "obvious mo甲hological

ch缸acters of any sort do not have a fixed , inherent taxonomic significance. A character that distin­

guishes farnilies in one 0时er may distinguish genera in another farnily , or s严cle喝 in another genus , 
or it may v町 on a single individual of another species". This means 阳 in each c脱出e taxonomic 

importance of the character can only be detennined after all 由e relevant groups have been examined. 

Ideally 由e character should correlate wi曲。由er morphological ch缸配ters so 由at a group can be sat­

isfactorily defined and delimited , although taxonomic groups must be primarily based on discontinu­

ities in characters or character states. And it is important that any attempt to do a truly natural clas­

sification should neglect no evidence and should be based on as many attributes as possible. Al­

Shehbaz himself used the septum as a character for differentiating a new genus and new species in 

the taxonomic study of D，αctyl必cardanwm imbricat拚lium (Al-Shehb钮， 1989). In Vol. 8 of 由e

F10ra of China，由.e chapter on Brassicaceae (Cruciferae) (Zhou et 乱， 2∞1) has been written by 

由e same au出ors as those of Al-Shehbaz et al. 's paper (1998). Zhou et al. (2∞1) stated 由at
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"Fruit characters 缸它 essential in the identification of genera". 1 wonder why in the delimitation of 

YinshαMααnd Hilliella this feature which "is not useful 刨出e generic rank" is mentioned as "四­

sential" by the same authors in a later public现tion (Zhou et 址， 2∞1) . 

Another 陀筒。n given by Al-Shehbaz et al. (1998) for combining Yinshαni.a and Hilliella is 

出at "Finally , b。由 compound and pinnatisect leaves 缸'e found within Yinshan叨， and as delimited 

by Zhang (1986) , Hilliella included species wi由 simple or compound leaves." The leaves of 

Hilliella and 且nshaniα 缸'e indeed variable and are not as consistent as the above-mentioned charac­

ters. However , all of 由e Hilliella species except H. sinuatα(Kuan) Y. H. Zha吨 &H. W. Li 

have compound leaves. In contrast , all YinshαMαspecies have simple leaves which ar它 predomi­

nantly pinnatisect to pinnatipartite , except for Y. 卢刚ω'fJilosa ， Y. micTOüαrpa (Kuan) Y. H. 

Zhang and Y. henryi (Oliv.) Y. H. Zhang by having various leave types. These differences 缸e

real and quite consistent or natural. However , it should be bome in mind that the consistency of a 

character is always relative , and 由at some degree of variation is to be expected in the natural world. 

As Zhou et al. (2∞1) have stated , "四le delimitation of genera in 由e Brassicaceae is often difficult 

because of 出e fr吨uent independent evolution of what appe缸 to be similar ch缸acter stat，倒，出ev町，

ability of a given character in one genu晦 and its fixture in another". It is well known that leaves 配

one of 出e characters which aI'e v町 variable in this fan均 and 。由ers. Wi也鸣叫 to the leaves of 

Hilliella and 盯nshaniα ， sometimes it is even difficult ωdetermine whether the leaves aI'e pinnati­

sectly simple or pinnately compound in Yinshania. 咀lÍs difficulty can cause confusion or misjudg­

ment in examination of the leaves of these two grou严 of plants. 

咀lis study has shown that 由e陀 are cle盯 differences between Hilliella and Yinshania. For ex­

ample , reticulate or tuberculate seed-coats , size of the seeds , fruits being non-septate or septate , 

shape of trichomoses , and shape of leaf1et and blade 缸e pnm缸γdifferences between the two genera 

which aI'e ve巧T consistent. Other evidence against the combination of Hilliella and Yinshania in one 

genus , such as chromωome numbers and ploidy levels (Goldblatt & Johnson , 2α)()) ， different eco­

logical adaptations and geogr叩hical distribution , has been fully discussed in the preceding sections. 

All of these differences , similarities and variations may indicate 出at Hilliella and 盯nshaniαcame

from a ∞mmon ancestor and gr百dually differentiated into a pair of sister taxa. Ther它fo陀， placing 

them into separate genera is mo陀 in keeping with their phylogenetic relationship in Brassicaceae. 

Nowadays , molecular phylogenetic approaches provide powerful tools for understanding 出e re­

lationships wi出in taxa. As previously mentioned , Koch & Al品抛但 (2侧) have wo制 on

Hilliella and Yinshania wi由 molecular t，∞ls. Despite their contr缸y interpretation , their results do 

not suppo且由e single genus delimitation , but show that Hilliella and 刀nshania form two natural 

groups. 

One of the most important standards which taxonomists useωevaluate a classification system i自

由at a scientific taxonomic system should possess a high predicative value. The better a system is , 

the hi如rp时icative value it has. 1 expect that 出e more work is carτ'Íed out on chemistry , chromo­

some number and molecular analysis of Hilliella/ Yinshαnia ， the mo陀 evidence would be found 
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suppo时ing the delimitation of the two genera. 

Finally , 1 would like to mention 由efl叫 characters. Zhou et al. ( 200 1) state 由at 咀e most 

I它liable determination of genera can be achieved when the material has 抽出 fruit and flowers and 

when bo由 keys ar它 successfully used to reach the sarne genus". However , in Hilliella and Yinsha­

nza 由e flowers 缸e very similar , and the fruit characters , seed character百 and vegetative characters 

such as leaf shape , hair shape and so on 町e verγdifferent. In such cases , fruit , seed and vegeta­

tive characters should be used ωdelimit the t缸a. Here 1 would like to quote from the farnous work , 

Principles of Angiosperm Taxonomy (Davis & Heyw∞d ， 1963) to express my opinion 出at "there is 

no reωon why vegetative characters should not be as good as floral ones for the delimitation of t缸a.

Which is used should depend on character correlation and' discontinuity of variation. " They state fur­

由er that " Indeed , a farnily which shows marked diversity of elaboration in flower structure seldom 

shows it in its fruits or seeds-and vice versa (cf. Scrophulariaceae , Labiatae and Orchidaceae on 

one h时， Cruciferae , Urnbelliferae and Grarnineae on the other)". The Brassicaceae (Cruc证erae)

is obviously a very natural farnily 响也 highly conserved floral ch缸acters ， so it is n配制町 to find 

。由er characters for natural delimitation of taxa. In practice , using fruit , seed and vegetative ch缸配­

ters, Hilliella and YinshαMα 缸e very readily distinguished. According to Davis & Heyw∞d 

(1963) , "We should always bear in mind 出at 由e most important "function" of 由e genus is ωbring 

together species , preferably in a natur百1 marmer". Davis and Heywood also quoted Rollins (1953) 

who said 出at "It is my contention that a genus is made up of a group of closely related species. In 

determining 出e nature and even the limits of a given genus , interest should center upon the relation­

ship of 由e species. When attempting to place a species in a given genus , the primary 叩lestion

should be , is it related to the undoubted species of 出at genus?" Finally Davis & Heyw∞d (1963) 

state 由at"咀le idea 出at a genus should always be readily definable on a few technical floral charac­

ters no longer holds the field as 由e prime generic criterion; 也e overriding consideration is whether it 

is naturally delimited" . 
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泡果荠属和阴山荠属(十字花科)的

分属界限及两属的分类校订
张渝华

(浙江省医学科学院杭州 31∞13)

349 

摘要 泡果荠属 HiJ1后胁和阴山荠属 Yins.缸，即是十字花科中国特有的两小群植物，但是，它们的分属界

定却一直颇有争议。本文结合前人的研究结果重新对这两群植物做了研究，从而进一步确认这两群植

物应该界定为两个属，即泡果荠属和阴山荠属。文中比较了两属间重要的性状特征，并指出它们的主要

区别在于:泡果荠属果实无假隔膜，种子较大，表面具小瘤状突起，染色体倍性为六倍体 (2n = 6x = 42); 

而阴山荠属果实有假隔膜，种子较小，表面具网纹，染色体倍性为二倍体(2n=2x=12)。两属其他方面

如叶形态、叶表皮结构、被毛类型、地理分布和生境等方面也都存在着一系列区别。这些性状特征的明

显不同，作为界定两属的界限不仅足够而且清楚。本文对界定两属的观点和界定一属的看法做了详细

的分析讨论，对两属的属下分类单位也作了校订。长柱泡果荠 H. lt咱也tyla Y. H. Zhang、黎川泡果荠

H. lichuanensis Y. H. zhang 和广东泡果荠 H. 伊angdm喀'ensis Y. H. zhar喀降级作变种处理。泡果荠属包

括有 11 种和 4个变种。阴山荠属属下仍为两个组: sect. Yi邵阳础和 sect.M.时配mpa Y. H. Zhang，包括 8

个种和 2个变种:做出 l 新组合 : Y. ac脚略ula (0. E. Schulz) Y. H. Zhang var. gobica (Z. X. An) Y. H. 

zhang。文中对两属的属下检索表和分种描述也做了进一步的修订。

关键词 十字花科;泡果荠属;阴山荠属;分类




