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AKSTKAC.'. -4s a result of expeditions to the Gao- 
ligong Mountains in u-estern Yunnan, China. the 
authors discovered two neTc taxa. Ilfaiunthemum 
dztlongense H. Li \ar. coriact:um R. Li &- H. Li and 
Jf. fuscum (Wallich) LaFrankie var. cordatltm R. Li 
&- H. Li are descrihetl. and their differences from 
the type varieties are tliscussed. 

Kej- uords: China. Convallariaceae, Maianihe- 
mum. 

AW(~iantheml~m6. R h e r  ex R-iggers (including 
Smilacina Desforitaines) is a genus of about 35 spe-
cies distributed widel! in the northern temperate 
region. the Himalayas, as 1%-el1 as subtropical rrion- 
tane Asia and Central America (Mahberley. 1997: 
Chen & Ka~vano. 2000). In the past (Wang &- Tang. 
1978: Dahlgren, 1980). it was separated into two 
genera. 2.fi~cnnthernl~mand Smllaczna, based on 
~thetl ier the flovers are dimerou5 (4 tepals, 4 sta-
mens. 2 carpels) or trimerous (6 tepals, 6 stamens. 
3 carpels). However, because of their overall sim- 
ilarity. the two genera have been continuously com- 
bined (Pursh. 1814: Link. 1821: Greene, 1888). 
Therman (1956) challenged the separation of the 
tu-o genera on the basis of their uniform kayotype. 
LaFrankie (1986a, 1986b) studied the New Rorltl 
species of Irlaianthemum arid concluded that Smi. 
lacznn and Irl(~zc~nthemum should be conibined. I11 
h ~ snote. LaFrankie summarized the e1itlenc.e for 
this coml~ination and tlansferred the specie5 of 
Sm~lucznc~ (1986b). Along with LI to Irl(z~c~nthrmum 
(1990) and Chen anti Kawano (2000). the present 
authors agree nith LaFrankie's transfers. 

During the summer of 2000. a botanical expe- 
dition was carried out in Gongshan County arid Du- 
longjiang Valle!. Northwest Yunnan Pro~ince .  Chi- 
na. to study the flora of the Gaoligong Mountains. 
In addition to the two new varieties (Maianthemum 
tiltlonger~se var. coriaceum and M. jiwcz~m var. cor- 
datum) herein described, eight other species of 
Wacanthemum were found in this region: ti'. ntro-
pztrpureum (Franchet) LaFrankie. II. dulongense H. 
Li, ,V. jfuscurn (Walllch) LaFrankie. II. gongsha-
rzense (S. I.  Liang) H. Li, 21. henr3z (Raker) La- 

Frankie. .21. oleraceurn (Baker) LaFrankie. !bI. p ~ -  
pllreum (Wallich) LaFrankie. and !V. tatsienense 
(Franchet) LaFrankie. 

LaFrankie (198611) transferred all the species of 
Smilr~cirza to M(zianthernum; howel-er. in his note 
he did not present an infrageneric system for 
:Maic~nthemum. Hara (1987) studied the Asiatic 
species of Snlilucinti (Hiroshi Hara passed away in 
September 1986 and had not seen LaFrankie's pa- 
per about the transfer of this genus) and gaIe a 
synopsis for the infrageneric system. In his note 
(Hara. 1987). Smilacina can be divided into four 
sections hased on the combination of several sig- 
nificant features. such as corolla shape. insertion of 
stamens. sexuality of flowers. and the surface struc- 
turr of pollen grains. Hara's (1987) infrageneric 
classification of the genus Smilacina is as follo~is: 
Sect. 1.  Smilacinc~. Subsect. l a .  Smilacina: Sub- 
sect. l b .  Dioica Hara; Sect. 2. Tubijera Hara: Sect. 
3.  Oligobotr~a (Baker) Hara: Sect. 4. Medora 
(Kunth) Hara. Li (1990) (the second author) agreed 
with L,aFrankie9s taxonomic treatment of Smilacina 
and studied all the specirs of :Irl(zianthemum in the 
~ o r l d .  In her note (Li, 1990). according to the 
shape of the rhizomes. the number of foliage leaves. 
the branching pattern of the inflorescence. the ba- 
sic number and the color of the flowers, a new in- 
frageneric system for Maianthemurn was presented, 
which divided the genus into two subgenera and 
five sections. Allso, all the species of .ti'ainnthemum 
were rrcombined and rearranged as a new classi- 
fication system. Li's infrageneric system of Zlainn- 
themum. based on Li (1990). is as follows: 

I. 	Maianthernum subg. Ilfedorcl (Kunth) H. Li 

Indivitlual rhizon~e units swollen and tuberous: 

flowers trimerous: foliage leaves numerous. 

1. Section Merlora 

Individual rhizome units spherical or sub-
spherical, ovoitl; corolla cyathiform, purple, 
or ashy pale, rarely white. 
a. 	Subsection Medorn 


Inflorescence a panicle. 

b. Subsection Dulongensis H. Li 


Inflorescence a raceme. 
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2. 	Section Oligobotrya (Baker) H. Li 
Individual rhizome units ovoid: corolla tub- 
iform: iriflorescence racemose or paniculate 
with a few branches. main axis with a single 
flower at each node or with 2 to 7 flowers 
clustered at each node; stamens inserted the 
throat of the corolla. 

3. 	Section Tatsienensis H. Li 
Individual rhizome units claviform or hori- 
zontal cylindrical; corolla cyathiform. 

11. ~Wi~ianthemumsubgenus Maiunthemum 
Individual rhizome units extended and stolon- 
iferous; flowers dimerous or trimerous, snow 
white; foliage leaves 2 to 4. 
1. Section Smilacinc~(Desfontaines) H. Li 

Flowers trimerous. 
2. Section Maianthemum 


Flowers dimerous. 


According to Li's infrageneric system, the new 
variety Mi~ianthemun~dulongense var. coriczceum, 
with subspherical individual rhizome units, numer- 
ous leaves, racemose inflorescence, trimerous flou- 
ers, cyathiform corolla, and maroon perianth, be- 
longs to subsection Dulongensis H. Li of section 
Medora. The new variety Mnianthemumji~scumvar. 
corrlatum, with moniliform individual rhizome 
units, numerous leaves, paniculate inflorescence, 
trimerous flowers, cyathiforln corolla, and purple 
perianth, belongs to subsection :Wedoru of section 
Medora. 

Maiantheinum dulongense H. Li var. cori-
aceuin R.  Li &- H. Li. var. nov. TYPE: China. 
Yunnan: Gongshan Xian, E side of Gaoligong 
Mountains, on the trail from Qiqi to Dongshao 
Fang, wet sloping meadow. 2i041'23"N. 
98"28'26"E, 3400-3600 m. 1 7  July 2000, Li 
Heng with Bruce Bartholomeu., Philip Thomas, 
Peter Fritsch: Duo Zhi-lin, Wang Zhong-lan &r 
Li Rong 12721 (holotype, KUN). Figure 1A-E. 

A Mniantherno dulongensi Tar. dzllongerlsi folio cori- 
aceo, rordato-oblongo. nervis 21, nervillis conspicuis. flo-
ribus 24. perianthi marronini tepalis interiorihus exterior- 
ihus longiorihus differt. 

Terrestrial herb, 22-28 cm tall. Roots uniform, 
1 0  to 1 5  per rhizome unit, at nodes and internodes, 
8-13 cm X 0.5-1 mm. Rhizome a sympodium. 3-
4 cm long, the individual units subspherical. 
densely connected, 4-8 mm diam.. stem scar on 
node conspicuous, orbicular. 3 4  mm diam., lnter- ' 

nodes very short. Leafy stem upright. 16-18 cm 
long. dark purple, densely pubescent; foliage leaves 
5; internodes 1-2 cm long. shorter apically. Leaf 
sessile or subsessile: blade deep grren, coriaceous, 

above cordate to oblong, glabrous. apex short-acute, 
base cordate. 3 . H . 3  X 2.3-3 cm. veins 21. dense- 
ranked, conspicuous, venulae hetween \-eins slight- 
ly conspicuous. Inflorescence 10  cm long, a cylin- 
dric raceme with 24  flowers. fertile axis erect or 
arching upward, densely pubescent. Flowers trim- 
erous; pedicel 2-5 mm long, densely pubescent. 
with a broad triangular bract: perianth maroon. cu- 
puliform, ca. 4 mm diam.: tepals oblong, cuspidate 
apex, outer ca. 3 X 2 mm. inner longer, ca. 4 X 2 
mm; stamens 6, white, filaments short, ca. 1 mm 
long, anthers ovate, ca. 1 mm long; ovary conical, 
pubescent, 3 locules, style inconspicuous, stigma 
3-lobed. Flowering in July. Fruit not seen. 

Distribution and habitat. Known only from the 
t!-pe locality, where it has been collected in pri- 
marily evergreen broadleaf forest at 3400-3600 m. 
This new variety is common in wet sloping mead- 
ows by rivers. 

Maianthemum rlulongense var. coriaceum differs 
from variety dulongense in having a roriaceous, 
cordate-oblong leaf blade with 2 1  veins and con- 
spicuous venulae. an  inflorescence with 24  flowers. 
a maroon perianth, and inner tepals longer than 
outer tepals. By contrast, !M.dulongense var. dulon-
gense has a papyraceous, ovate leaf blade with 15 
veins and inconspicuous venulae. an  inflorescence 
with 6 to 15 flowers, and a light purple perianth. 

Maianthemum dulongense var. coriaceum is re- 
stricted to the east side of the Gaoligong Mountains 
and occurs in a geographical area allopatric to the 
typic variety. which occurs on the N-est side of the 
Gaoligong Mountains and extends to southeastern 
Xizang (H. Li. 1990, 1997). In our opinion, the 
shape of the rhizomes, the number of foliage leaves, 
the branching pattern of the inflorescence. and the 
basic number and color of the flowers are usually 
important diagnostic features for evaluating species 
limits throughout the genus. However. the variety 
coriuceum is distinguished from the typic variety by 
the shape of the leaf blade, the number of veins, 
and the number of flowers. Other features are the 
same. and hence we rerognize it a s  a variety of M. 
dulongense. 

Maianthernum dulongense var. dulongense was 
first described in 1990 in Acta Botanicu A~nnunica, 
Suppl. 3 .  In Li's (1990) infrageneric system of 
.Waianthemum, it was includetl in section .Wedoru 
subsect. Dulongensis because of its moniliform in- 
dividual rhizome units. numerous leaves, racemose 
inflorescence. trimerous flowers, and c!-athiform co-
rolla. 
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Figure 1. A-E. !Ilaianthemum dulongerase H .  Li var. coriaceum R. Li & H. Li. -A. Rhizome, leafy shoot, and 
infructescence. -B. Leaf. -C. Tepals and stamens. -D. Gynoecium. -E. Ovar!: longitudiilal section. F. Maianthe-
mumfuscum (Wallich) LaFrankie rar. cordatum R. Li & H. Li. -F. Leaf. (Drawn by R'ang Ling from the holotypes.) 
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Figure 2. Maianthemum fuscum var. cordatum (Dulong Jiang Expedition 6854, holotype, KUN). 

Maianthemum fuscum (Wallich) LaFrankie var. 
cordatum R. Li & H. Li, var. nov. TYPE: 
China. Yunnan: Gongshan Xian, Dulong Jiang 
Valley, W side of Gaoligong Mountains, under 
forest, 2200 m, 16 May 1991, Dulong Jiang 
Expedition 6854 (holotype, K U N ;  isotype, 
MO). Figures IF, 2. 

A Maianthemofusco var.fusco folio cordato, floribus 20, 
pedicel10 tenui differt. 

Terrestrial herb, 20-40 cm tall. Roots uniform, 
8 to 13 per rhizome unit, at nodes and internodes 
7-15 cm long. Rhizome a sympodium, 3-8 cm 

long, the individual units moniliform or subcylindr- 
ical, densely connected, 1-1.5 cm diam., stem scar 
on node conspicuous, discoidal, 3.4 mm diam., in- 
ternodes very short. Leafy stem arcuately ascend- 
ing, 15-30 cm long, green, cylindrical, glabrous; 
foliage leaves 3-7; internodes 1.5-3 cm long. Leaf 
petiolate, 2-3 cm long; blade green, chartaceous, 
glabrous, ovate-cordate, 7-12 X 4-6.5 cm, abrupt- 
ly attenuate with an acumen of 1.1-1.8 cm at the 
apex, deeply cordate at the base. Inflorescence 5- 
1 0  cm long, a panicle with 20 flowers, rachis con- 
spicuously zigzagged, glabrous; shortly peduncu- 
late, 8-15 mm long, glabrous, bractless. Flowers 
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trimerous; pedicel tenuous. 4-9 mm long, glabrous, 
with a ca. 1 mm long triangular bract at the base: 
perianth purple, subrotate, ca. 5-8 mm diarn., 6-  
lobed nearll- to the base. connate part ca. 0.5 mm 
long; tepals ovate. obtuse at the apex. outer 3 lo l~es  
much smaller. ca. 2 x 2 mm, inner 3 lobes larger. 
ca. 3 x 3 mm wide: stamens 6,  light yellow, fila- 
ments ovoid. carnose, white, ca. 0.5 mm long. in- 
serted to the base of the corolla lobes. anthers 
small. roundish. yellow. ca. 0.4-0.5 lnrn long, bas- 
ifixed; ovary ovate. ca. 1 mni long, 3 locules. style 
very short. pyramidal, ca. 0.4 rnm long, stigma ob- 
scurely 3-lobed. Flowering in -4pril-May. fruiting 
in June-December. 

Distribution and habitat. The new variety oc-
curs in northwestern Yunnan and southeastern Xiz- 
ang, China. The type specimen was collected in 
Dulong Jiang Valley h! the Dulong Jiang Expedi- 
tion in 1991. The plant grows in ekergreen hroad- 
leaf forest at 1800-3000 m. 

.Ilaianthernurn jicsc~tm var. cordaium differs from 
variety fuscum in having a cordate leaf blade. an 
inflorescence with 20  flowers. and a tenuous petli- 
cel. By contrast. variety fuscum has a lanceolate 
leaf blade. an  inflorescence wit11 3 to 10  flowers. 
and a filiforn~ pedicel. 

.2laiunthern~~nzji~scum I-ar. corrlatltrn is restricted 
to the northern Gaoligong Mountains and southern 
Xizang and occurs in a geographical area sympatric 
with the typic variety. which occurs in western 1-un- 
nan. southern Xizang, and extends to eastern Him- 
alaya (including Nepal. Sikkim, Bhutan. northeast- 
ern India. and northern Burma) (Noltie. 1994: H. 
Li. 1997). As mentioned earlier, we consider the 
shape of the rhizomes. the nun~ber  of foliage leaves. 
the branching pattern of the inflorescence. and the 
basic. number and the color of the flowers usuallv 
to be the important diagnostic features for rvalu-
ating species limits throughout the genus. However. 
the of' the "lade the number of 

are quitr  variable for variety jitscum. Xi th  the ex-
ception of the minor differences mentioned above. 
other morphological features betuern the new taxon 
and lariety fuscz~7rz are the same. and hence we 
recognize this taxon as a variety of :W.fuscltm. 

lllnianthemum fi~scum var. cordaturn resembles 
M. fuscum var. pilosum (Hara) S. Karthikeyan but 
grows allopatric to it (the latter occurs in Nepal and 
Bhutan [Hara, 19871). and it can be separated by 
a few constant characters. Variety corctatum is dis- 
tinguished from tariety pilosum in having a gla-
l~rous  leaf blade and the racahis of the inflorescence 
conspicuously zigzagged and glabrous. 13y contrast, 
variety pilosum is ciliate on the margin of the leaf 
blade. and the rachis of the inflorescence is almost 
straight. sometimes with stiff spreading hairs. 

In Hara's (1987) opinion. Irlaianthrnzurnj~scum 
\ar. j i~scum belonged to Smzlacinu sect. Irledora, 
but it was subsequently transferred to rllaianthe- 
mzm hy LaFrankie (1986b). In Li's (1990) infra- 
generic system of .Vl(~icinihrrnum, it was rearranged 
in section .lMedora sutjsect. .lrlrrlora bec.ause of its 
moniliform inditidual rhizome units, numerous 
lea\ es, paniculate ~nflorescence. trimerous flowers, 
cqdthiform corolla. and purple perianth. Therefore, 
both 11. jitscum and 21. dulongense belong to the 
same subgenus and section, but in different sub- 
sections. 

Poraljpes. CHIN.4. Yunnan: Gongshan Xian, Dulong 
Jiang Valley. P;' side of Gaolipong Mountains. in evergreen 
forest, 2200 ni. 2 0  Ma) 1991. Dulong Jiung E.xpedition 
69.39 (KU\): Zhi!enandai, in hroatlleaf exergreen forest. 
2200 ni. 1Sep. 1982. Qizang Expedition 9918 (KUN); 
E'upong Xian. Quanniugulu-Slutl~ng, 2500L3000 m, 3 1  
Jul! 1979. Vujiarlg E.~pedition 791658 (KITN). Xizang: 
Dingjie Xian, Chengtangqi, in hroatlleaf Sorest. 2300 m. 6 
June 1975. Qiznng E.rpedition 5.54.5 (KUN): I\ledog. Han- 
mi. under forest. 2300 rn. 2 6  Oct. 1992. E.rpedition to 
.2letiog 0.571 (KCN). 2100 ni. 27  Oct. 1992, E.rp~dirion to 
.l.lrr/og 0836 (KUN). 1900 m. 2 5  Oct. 1992, E.rp~dition to 
.Wedog 09,?8 (KUNI: Beihen. the bark hill crf Xirah. under 
forest. 2200 ni. 8 Dec. 1992. E.rprdition to .Wedog 2073 
(l iLN): Panp in .  Pangguo. in forest. 2100 m, 2 8  Feh. 
1993. Erpeciition to .Ilrdog 3090 (KCN): Darnu, ~ ~ n d e r  for-
est. 2006 m. 6 Xlar. 1993, E.rpedition to lfrdog 4.234 
(KIIN): Rengqiangpeng, in forest. 2000 m, 22  .4pr. 1993, 
Expedition to .Medog 5691 (KUS): Denuin. Rknlang. in 
forest. 1 8 W  ni. 2 9  .Apr. 1993, E,xpedition to Vledog 6069 
(KIN) .  

The following key to the species of Maiar~the- 
rnum in the Gaoligong Mountains includes the two 
new varieties described herein. 

KEI 1 0  T H E  SPECIE\ MII~ \THET/ (IY T H E  ~ x O L I ( , O I \ ( ,MOL\T~ I I \ \OF If 

la. Corolla distinct or connate at the hase. 
2a. Inflorescence a raceme. 

3a. Leaf paplraceous. ox-ate: blade with 1 5  \?ins and inronspicuous \.enulae: infloresrence with 6 to 13 
flowers: perianth light purple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. rlr~longerlse Tar. dulongensr 

3h. Leaf coriaceous, cordalr-oblong: hlade with 2 1  veiris and rotispiruous tenulae: inflorescence \\ith 2 4  
flowers: perianth maroon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1. rlulongense var. coriucer~m 

2h. lnflorercerice a panicle. 
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4a. Plant pubescmt. 
5a. Foliagr leatrs  more than 4: inflorescence with more than 10 flowers. 

6a. Leaf elliptic-ovate to broadl) lanceolate. 12-21 crn long. long-cuspidate at the apex: style 
conspicuous, 2-2.5 nun long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .If. olerc~cel~rn 

6h. Leaf elliptic to oblong, 7-13 cm long. aruminate at the apcx; style short. 1.2 mm long . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1.1. purllureurn 

5b. Foliage l e a ~ e s  2: inflorescence with 	1 to 4 flowers: plant 5-20 cm tall: leaf mate to elliptir- 
ovate, pubescent, 2-5 cnr long. 1.5-3 cnl wide . . . . . . . . . . . . . . . . . . . . . . .221. gongshanense 

411. Plant glabrous. 
?a. 	 Petioles 1-4 cm long: tepals ovate, i3-i mm long; stigma obscurely 3-lol~ed. 

8a. Blade lanceolate; inflorescence with 3 to 10 flowers. pedicel filifortn . . :21.fuscunz rar.fi~scum 
8b. Blade cordate: inflorescence with 20 flowers, pedicel tenuous . . . . . . M..fi~sci~m\ar. cordaturn 

713. Petioles short, less than 	1 cm long; tepals narrowly lanceolate, 2-2.5 mm long: stigrna deepl!- 3-
lohed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . W. tatsienense 

l h .  Corolla conspicuously connate. 
9a. 	Plant 30-80 cm tall: rhizome morriliform; flowers salver-shaped: corolla tuhr cylindric, G T  nlm long; 

st!.lc. ca. 2 mm long, stigma 3-lobed; berries green with purple spots . . . . . . . . . . . . . . . . . . . .1% hmryi 
913. Plant 80-150 	 c n ~tall: rhizome nodose: flowers broadly campanulate or rotate: corolla tube cupulate, 1-2 

mnl long: style ca. 0.5 mm long, stigma obscurel! 3-lobed; berries red . . . . . . . . . . . . .  .Cf. rrtropy1ure7~rn 
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