Thaiszia - J . Bot .

. Keé420ele, 11 THAISZIA

http://mww.upjs.sk/bz/thaiszia/index.html J O U R N A L O F

BOTANY

A Revision of Euonymus (Celastraceae)

JIN SHUANG MA

Harvard University Herbaria, 22 Divinity Avenue, Cambridge, MA 02138, USA; e-mail:
jma@oeb.harvard.edu, cedarma_99@yahoo.com

With illustrations by QUANRU Liu, Herbarium BNU, Department of Biology, Beijing Normal
University, Beijing, 100875, China

Introduction

Ma J. S. (2001): A Revision of Euonymus (Celastraceae). i
Thaiszia i J. Bot. 11: 1-264. 7 ISSN 1210-0420.

ABSTRACT: A worldwide revision of the genus Euonymus (Cela-
straceae) is presented, based on materials from most major
herbaria. A total of 2 subgenera, 5 sections and 129 species are
recognized, including several new combinations, and more than 50
new synonyms, as well as many new distributions. For each
recognized species, original literature, type information, synonyms,
geographical distribution, specimens examined are covered,;
detailed descriptions and pertinent discussions are included where
necessary. Sequence of the contents is: introduction; history;
characters; geographical distribution and floristics, and economic
value; taxonomic treatment of subgenera, sections, and 129
recognized species, with mention of nearly 50 excluded species, 20
undescribed species (nom. nud.), and 10 unknown or uncertain
species; acknowledgments; major references; species list; citation
index; and index of scientific names.

KeywoRrbDs: Euonymus; Celastraceae; revision.

My work on Euonymus (Celastraceae) for the Flora of China began in early
winter of 1994. The taxon seemed difficult because | had not approached it
before, although there was a semifinished manuscript of Flora of China (in
Chinese) written by my Ph.D. supervisor, Prof. CHING-YUNG CHENG, who worked
on this family for the Flora of China for more than 30 years in Beijing Medical
University (Herbarium PEM). However, there were at least 20 species names
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either in her manuscript or in the herbarium materials left to be confirmed, or
sometimes only a name without any sheet information or only the Chinese name
without any description. In such situations, | had to search for the specimens
annotated by her; and at the same time, | had to search for the other new
species in the publications by the others, especially on new species from China
and adjacent countries during 1980's-2000.

In the later winter of 1994 to the early spring of 1995, | first worked in
Herbarium PE, Institute of Botany, Chinese Academy of Sciences, Beijing, for
several months; and then in March 1995, | went to Kunming, to continue my
research work on the genus in Herbarium KUN, Kunming Institute of Botany,
Chinese Academy of Sciences, since the center of diversity for the genus is
mainly in southwest China as well as the neighboring countries of South Asia and
the Himalayas. After 2 weeks in Kunming, | returned to PE for further work on
specimens not only in that herbarium (PE) and about 200 sheets loaned from
KUN, but also including more than 3,000 sheets of loans by Prof. CHENG from
various institutes and universities in China in the past 30 years.

After finishing the general work for Flora of China as of July 1995 in China, |
was invited to visit the Harvard University Herbaria, to enlarge the original work
for Flora of China into the revision of the world, where the primary center for
Eastern Asian flora research outside of China, to study the specimens both in the
Harvard University Herbaria and many loans from Europe and the Missouri
Botanical Garden. The Harvard University Herbaria has become the center for
this genus worldwide, because Dr. DAvID E. BOUFFORD and EMILY WooD had
arranged loans from famous Asian collections including those of the Royal
Botanical Garden Edinburgh (E) and Kew (K, two loans) as well as the Natural
History Museum (BM) in Britain; Paris Natural History Museum Herbarium (P,
two loans), Wien University (WU) in Austria, Berlin Botanical Garden (B) in
Germany and the Missouri Botanical Garden, St. Louis, USA (MO, two loans). In
the latter herbarium are numerous older and recent Chinese collections.

In late 1997, the curators at KUN and PE kindly sent their problematic
materials, comprising 484 sheets, to HUH for my further work; and my longtime
friend and assistant, Mr. QUANRU LIu at BNU, at my home base either for
research or for teaching of Botany in China, sent me his detailed records on the
problematic specimens from other institutes and universities but still kept at PEM
by Prof. CHENG. During 1996, | also visited the New York Botanical Garden (NY),
The Smithsonian Institution (US), and the U.S. National Arboretum (NA) for this
work. Based on the above materials (totalling more than 33,000 sheets in 15
herbaria, see below for details), the completion of the present revisionary work
has been made possible.

The data on types are attached to the names used in the text. However,
International Code of Botanical Nomenclature does not define the status of types
of invalid names. Despite this | supplied these data (printed in smaller fonts)
since they have been labeled as type in some herbaria and recorded in the Type
Database too.



Specimen Statistics (1994 - 2000)

Herbaria Number of sheets Geographical Region

A & GH c. 5,000 Mainly E Asia & N America

B 19 Asia, especially E Asia

BM c. 287 China & Himalayas

BNU c. 90 China, especially N China

E 176 China & Himalayas

K c. 100 Asia, especially S & E Asia
KUN c. 8,000 China, especially SW China
MO c. 650+225 China, especially S & SW China
NA ¢.1,000 Mostly Asia to Himalayas

NY c. 350 Mainly North America & E Asia
P 81+181 Mainly China, some S Asia

PE c. 12,000 China, mainly S & SW China
PEM ¢.4,000 China, mainly S & SW China
TEX 48 Central America

us c.1,000 Asia, Africa and Americas

wu 173 Handel-Mazzetti's collection

Review of History

The most recent work on the genus worldwide is BLAKELOCK'S synopsis
(1951). This was a comple work at that time since the author identified all the
specimens in Kew and the other herbaria in Britain. There were about 177
species in his work and this figure has been considered authoritative in the world
since then. However, at that time he did not have adequate materials for study to
reflect the detailed information on the taxon in the world, especially from East
Asia, the center of diversity for the genus. In fact, he had to leave some species
for further work. For example, there are about 15 species in that category in his
paper; and also because of the lack of specimens, he had to keep about 20
species as unknown or doubtful, and for another 18 species the specimens were
without fruit or other important characters, and thus had to be left for further work
or were misidentified by him.

In fact, the fruit is a very important character in this genus (LOESENER 1942,
BLAKELOCK 1951, Hou 1963, MA 1997, 1998b). The other question regarding his
work was that he divided or recognized too many taxa below the species level,
sometimes recognizing up to 20 varieties or forms within one species, such as E.
japonica. However, these instances should be treated using concepts from
horticulture or cultivated plant taxonomy, not general/classic taxonomy. Another
problem was BLAKELOCK& misunderstanding of the concept of the species,
making one very good species into several "small species" while concurrently
mentioning that it should be conspecific with some others in his paper, yet still
maintaining them as separate.

Finally, he did not use the proper feminine gender of the genus (PACLT 1998),
but used it as masculine. So, it is evident that many species mentioned by
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BLAKELOCK are still poorly understood today; this is the major reason for my work
on the genus for the Flora of China. Since BLAKELOCK's work, many local floras,
from both the center of distribution in China and the other continents or
countries, were published which provided further detailed information about
various species distributions and arrangements. These works include Flora
Malesiana by D. Hou (1963), Flora Iranica by K. H. RECHINGER (1969), Flora of
West Pakistan by M. A. SIDDIQI (1977), Flora of Bhutan by G. D. LONG (1991), An
lllustrated Flora of Vietham by P. H. HO (1992), as well as more than 20 local
floras within China (MA 1998a). However, like all taxa, some work still remains to
be done in the future, especially in some of the developing regions in the
taxonomic world, where not enough collected materials are available. Such
areas, at least from my review in this work, include Central America, S Asia,
Himalayas, and SE Asia (the area covered by Flora Malesiana) as well as S and
SW China. For these regions, either collections are lacking or in need of
taxonomic research, especially compared with our knowledge of the floras of
North America and Europe today.

Characters

Habit: Mostly shrubs or shrublike (ascending or climbing stem with
adventitious roots on other trees or rocks when available), from less than 1
meter to several meters; sometimes small trees up to more than 10 meters.
Root: Most species have adventitious roots. At least, all the species in Sect.
llicifolia and Sect. Kalonymus except E. japonica and E. oxyphylla have this
character, especially E. hederacea always in the climbering form. Bud: Mostly
small, but some very large, to more than 1 cm long; and this character coevolved
with filament and anther sacs, which was used in the first subdivision under the
genus. Stem: Trunk is generally sympodial and terete in form, and dark brown to
green in color; twigs terete or tetragonal, sometimes with 4 winglike, corky
angles, such as E. alata and E. phellomana, gray to green in color, but most are
yellow to brown when dried. Leaves: Arrangement: almost opposite, rarely
combined with alternate or verticillate, such as E. ternifolia. Petiole: mostly short,
usually less than 1 cm long, occasionally longer and very few without petiole,
such as E. ficoides in the former and E. subcordata in the latter. Shape: mostly
ovate, oblong to elliptic, sometimes lanceolate, obovate, even linear, as E.
salicifolia, E. euscaphis; sometimes varied from linear to elliptic even in one
species, such as E. yunnanensis, and also happening frequently in some
cultivated species. Size: mostly middle-sized between 7-10 cm long and 3-5 cm
wide; some smaller and less than 3-6 cm long and 1-2 cm wide, or larger than 12
cm long and 6 cm wide. Margin: mostly crenulate or serrate, sometimes entire or
denticulate or dentate, such as E. potingensis in the former and E. subcordata in
the latter, or revolute, such as E. revoluta. Hairs: almost glabrous, with only a few
alpine species having some pubescence below when very young, and very few
hairs present at maturity. Inflorescence: Typical cyme, but some with only 1 to
few (3, 5, 7 etc.) flowers axillary, some terminal, very few with many flowers,
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such as E. acanthocarpa. Peduncle: mostly short, less than 10 cm long, but the
longest may reach more than 10 cm long, such as E. laxicymosa. Flower: Parts:
4- or 5-merous, mostly so in different species, but sometimes in one species,
such as E. lucida (syn. E. pendula). Sepals: mostly small, less than several mm
long, but largest may more than 10 mm long, such as E. tingens. Petal Colors:
usually two series of colors are present in the genus, one from white to yellow or
green, the other from pink, red to purple, and their difference varies even within
one species (however, existence of two series in one species has not been
observed). Petal Size: mostly small to middle, ca. 3-5 mm long, but several more
than 7 mm long, such as E. grandiflora and E. yunnanensis. Petal Margin: most
petals entire, only several ciliate or ciliolate, such as E. cochinchinensis and E.
indica. Stamen: filament present (Subgen. Euonymus) or absent (Subgen.
Kalonymus); anther one (Subgen. Kalonymus) or two sacs (Subgen. Euonymus),
the important characters in the first subdivision of the genus. Fruit: Capsule
ovoid to globose, with 4- or 5-valves opening on mature fruit (few with only 1 to 3
lobes developed at maturity); fruit shape is used as the most important character
in the genus (Hou 1963). There are 5 general types of fruit shape: globose,
echinate, lobed, angulate and wings.

Due to such variation, one cannot identify material without mature fruit unless
one is very familiar with the genus, especially in the diversity center areas, from
E Asia to S Asia and Himalayas (see Geographical Distribution). As for the
definition lines among these groups, generally they can be easily discerned, but
sometimes may be slightly confused by the fruit shape and appearance.
However, these indicate their relationships. For example, E. oxyphylla, with
obscured angulate or nearly winglike fruits, in the Wings group (since it lacks
filament, and also only one sac), connects Globe group and Wings group;
another example is that E. microcarpa with less angulate and also less globe in
the Angulate group, links the Globe and the Angulate groups; and E. lushanensis
with only several needlelike spines in the Echinate group, but sometimes nearly
smoothe, like a member of the Globe group, connectes between the Echinate
and the Globe groups. The above 5 groups are defined as 5 Sections in this
paper (see Systematic Treatment). Seeds: usually 2 each locule, sometimes
only 1 developed, few with more than 2 in each locule; mostly ovoid or rounded,
covered by aril perfectly or partly. Cytology: Only two chromosome numbers
have been reported for Euonymus, 2n=32 and 64 (NATH & CLAY 1972). Although
no morphological differences are evident between chromosome complements of
Euonymus species, different chromosome numbers indicate the occurrence of
polyploidy in the genus; and it may reveal interesting relationships from the
aspects of hybridization, polyploidy, and apomixis (NATH & CLAY 1972).

Geographical Distribution and Floristics

By continental distribution, among 129 species in the genus, 2 occur in
Australia, 3 in North America, 4 in Africa, 4 in Europe, 4 in Central America, and
approximately 115 species (c. 88.5%) are found in Asia, as follows: 2 in N Asia, 7
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in C Asia, 12 in SE Asia, 15 in Himalayas, 40 in S Asia, and c. 95 species in E
Asia. From a floristic consideration, the genus is mainly found in the East Asian
Region (including Japan, Korea, Far East of Russia, East, South and Southwest
China) to Himalayan Region (including Bhutan, Nepal and Sikkim), as well as
South Asian Region (including Bangladesh, Cambodia, India, Laos, Myanmar,
Pakistan, Sri Lanka, Thailand and Vietnam), and followed by the Southeast
Asian Region (the area covered by Flora Malesiana). By the standard of
diversity, most types of the species in the genus are limited to the conjunction
area of the E. Asian Region, Himalayan Region and north part of South Asian
Region, and here it is called the center of diversity because not only all the types
of the species both in the subgenera and in the sections could be found here, but
also there are many species centralized in this area, especially compared with
the other floristic regions in the distribution area of the genus.

Economic Value

There are two very important contributions to horticulture provided by
Euonymus: colorful leaves in autumn, and colorful and beautiful fruit shapes.
Leaves of many deciduous species leaves turn into rich red/purple and orange
tints in the late autumn and even in early winter; and fruits of most species are
curious and attractive, especially in the autumn when they have matured and
opened with a display visible from a distance. Some species have made a highly
valuable contribution to garden landscape as attractive hedges, such as E.
japonica. Cultivation information from around the world has not yet been
summarised, except for Britian (LANCASTER 1981). Another contribution from the
genus is medical uses, especially in traditional Chinese medicine. Detailed
information is found in the Celastraceae treament in Flora Reipublicae Popularis
Sinicae, Chinese edition of Flora of China (Y. C. CHENG & al. 1999).

Taxonomic Treatment

Euonymus TOURNEF. ex L., Hort. Cliff. 39. 1737 & Sp. PI. 197. 1753

(‘Evonymus’) (orth. cons.). Type: E. europaea L.

= Vyenomus J. PRESL, Bot. Bemerk. 32. 1844 (Type: V. pendula).

= Melanocarya TURCZ., Bull. Soc. Imp. Naturalistes Moscou 31: 453. 1858 (Type:
M. pendula).

= Pragmotessera PIERRE, Fl. Forest. Cochinch. 20: 1, t. 309. 1894 (Type: P.
echinata).

= Pragmotropa PIERRE, Fl. Forest. Cochinch. 20: 1. 1894 (Type: P. pendula).

= Sphaerodiscus NAKAI, J. Jap. Bot. 17: 686. 1941 (Type: S. cochinchinensis).

= Genitia NAKAI, Acta Phytotax. Geobot. 13: 21. 1943 (Type: G. tanakae).

= Kalonymus (BECK) PROKH. in Kom., Fl. URSS 14: 744. 1949 (Type: K.
maximowicziana).

= Masakia NAKAI, Acta Phytotax. Geobot. 24: 11. 1949 (Type: M. carnosa).

= Turibana NAKAI, Acta Phytotax. Geobot. 24: 11. 1949 (Type: T. macroptera).
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Shrub, occasionally to small tree, sometimes ascending or clambering,
evergreen or deciduous; winter buds present; leaves opposite, rarely combined
with alternate or whorled, petiolate. Cymes mostly axillary, occasionally terminal,
with one to several dichotomous braches and flowers several to numerous
(several dozen). Flower mostly 4-merous, sometimes 5-merous. Sepals small,
not evident. Petals large and evident, from light yellow to dark purple in color.
Stamens with filament or not; anthers 1-2, disc small and nearly invisible to
evident. Ovary 4- or 5-loculed, 2 ovules each locule, sometimes only 1
developed, rarely more than 2. Capsule rugose, globose, echinate, winged or 4-
or 5-lobed, septicidal, occasionally only 1-3 parts developed; seeds usually 2,
sometimes only 1 developed, rarely more than 2, covered wholly or partly by
brightly colored aril.

A total of 2 subgenera, 5 sections and 129 species in the genus are
recognized in this work, and are generally divided by the following keys into
subgenera and sections.

Key to Subgenera and Sections

1. Winter buds usually conic, very acute, large; stamen without filament, anther

one cell; capsule winged....... Subgenus 1. Kalonymus, Sect. 1. Kalonymus
1. Winter buds usually ovoid, acute, small; stamen with filament or subsessile,
anthers 2; capsule without wings..............ccccceeveeee. Subgenus 2. Euonymus

2. Capsule 4 lobed almost to base, sometimes only 1 to 3 lobes developed
................................................................................... Sect. 3. Melanocarya
2. Capsule unlobed

3. Capsule echinate, prickly or tuberculate ........... Sect. 2. Echinococcus
3. Capsule not echinate, prickly or tuberculate
4. Capsule smooth, rounded or globose...................... Sect. 4. llicifolia
4. Capsule usually rugose and angulate................. Sect. 5. Euonymus

Subgenus | . Kalonymus R. BECK, Fl. Nied.-Oesterr. 2(1):
588. 1892.

Evergreen or deciduous shrubs to small trees; winter buds conic, large, 7 mm
- 2 cm long. Flower 4- or 5-merous. Filament sessile, anther of one theca. Ovary
4- or 5-loculed. Capsule with wings, 4- or 5-lobed at maturity after dehiscence.

1 Section and 16 species. Type: E. latifolia L.

Sect. 1. Kalonymus

Syn.: Sect. Uniloculares Rouy & FoucAuD, Fl. France 4: 159. 1897.

Type: E. latifolia L. Same as the subgenus.

16 species total, 1 in Europe, 1 in N Africa, 2 in C Asia, 4 in Himalayas, 4 in S
Asia, 15 in E Asia.



Key to Species

1. Flower and fruit always 4-merous
2. Leaves entire, narrowly lanceolate, 8-12 x 1.5-2 cm; wings of capsule wide
and short, more than 5 mm long when fully developed. E Asia.....................
...................................................................................... 7. E. kweichowensis
2. Leaves crenulate to denticulate on margin
3. Leaves linear or belt-shaped, bamboo-like, the same width from lower
to upper, 7-15 cm long, less than 1(-1.5) cm wide, capsule with 4 long
wings, up to 1 cm long. E & S Asia, Himalayas................... 2. E. cornuta
3. Leaves ovate to elliptic, various, wider always in middle
4. Leaves without petiole, ovate-oblong, to 13-15 x 4-6 cm, base
cordate, with large serrations on margin. E Asia.... 15. E. subcordata
4. Leaves with petiole, base not cordate, not serrate on margin
5. Flower red to purple
6. Wings of capsule short, less than 6 mm long, obtuse at apex.

E & S Asia, Himalayas .........cccccceviiiiiiiiiiciien, 5. E. frigida
6. Wings of capsule long, more than 6 mm long, sharp at apex.
E ASIA...uuc 6. E. giraldii

5. Flower green to yellow
7. Wings of capsule obtuse at apex; leaves ovate-elliptic,
obovate or obovate-elliptic, 5-8 x 2-4 cm. E Asia.....................
...................................................................... 14.E. schensiana
7. Wings of capsule sharp at apex
8. Leaves ovate, ovate or obovate, 9-14 x 4-6 cm. E Asia.......
.................................................................. 9. E. macroptera
8. Leaves ovate-elliptic, 6-8 X 3-4 cm. E ASia.........ccccvvvevreennn.
.................................................................. 13. E. sanguinea
1. Flower and fruit usually 5-merous, sometimes combined with 4-merous
9. Capsule nearly without wing, globose, or with small angles on the
connection of locutes; leaves ovate, long-ovate to elliptic; peduncle long,
PENAUIOUS. E ASIA.....ccoiiiiiiiiiiiiie e 10. E. oxyphylla
9. Capsule always with long and evident wings
10.Leaves entire; flower and fruit always 5-merous
11.Leaves broadly elliptic, ovate, ovate-elliptic, 9-13 x 4-6 cm; capsule
c. 1.5 cm in diameter, with obscure wings. E Asia......... 3. E. ficoides
11.Leaves elliptic-ovate or obovate-elliptic, 6-9 x 2.5-4 cm; capsule 1.2-
1.4 cm in diameter, with wings less than 5 mm long. E Asia ..............
................................................................................ 11. E. rehderiana
10.Leaves margin crenulate to serrate
12.Flower white, yellow or greenish
13.Leaves doubly and sharply serrulate; flower 4-, combined with 5-
merous; capsule with 4 wings up to 1 cm long, sometimes
combined with 5 wings. E, C & S Asia, Himalayas . 4. E. fimbriata
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13.Leaves singly crenulate to serrulate; flower 4- or 5-merous;
capsule with 4-5 short wings less than 6 mm. N Africa, C Asia,
LU [0 o RS 8. E. latifolia
12.Flower pink, red to purple
14.Leaves ovate-lanceolate, more than 5 times longer than wide;
flower 4-5-merous; capsule with 4-5 wings, to more than 1 cm
long, E & S Asia, Himalayas............ccccccveviiiieeninnnnn, 1. E. clivicola
14.Leaves ovate to elliptic, less than 3 times longer than wide;
flower 5-merous
15.Flower large, to 1.2 cm in diam; capsule with 5 wings
developed. EASIa.....cccccceveeeeiiiiiiiieeeenn, 16. E. szechuanensis
15.Flower small, 7-9 mm in diam; capsule usually 5 winged,
sometimes only 3 or 4 wings developed. E Asia.............c.........
................................................................... 12. E. sachalinesis

1. Euonymus clivicola W. W. Sm., Notes Roy. Bot. Gard. Edinburgh 10: 31.
1917. TYPE: CHINA. Yunnan: Tong Shan, Lat. 27.20 N, alt. 9000 ft, July 1914,
G. Forrest 12690 (E?, not seen). [Fig. 1]

= E. rongchuensis, C. MARQUAND & SHAwW J. Linn. Soc., Bot. 48: 168. 1929.
TYPE: CHINA. SE Tibet: Rongchu, F. K. Ward 5791 (E?, not seen).
1 E. clivicola W. W. SM. var. rongchuensis (C. MARQUAND & SHAW)
BLAKELOCK, Kew Bull. 1951: 279. 1951.

Deciduous shrub, 2-3 m high; branches and twigs slightly sturdy, with
striations, brown or gray-brown when dry. Leaves thinly coriaceous or thickly
chartaceous, elliptic-lanceolate, 8-12 x 2-3 cm wide, widest in middle, apex
acuminate, base subrotund, margin finely crenulate, lateral veins 5-7 pairs,
disappearing before reaching the margin; petiole c. 4 mm long. Peduncle
slender, to 3-6 cm long, with 1 to 2 dichotomous branches and several flowers;
pedicel slender, 4-5 mm long. Flower 4- or 5-merous, 8-11 mm in diam. Sepals
subround, short. Petals reddish to purple, ovate, base cuneate. Ovary with small
angles. Capsule green to brown, or yellow-brown when dry, nearly globose, 1-
1.2 cm in diameter, with 4 -5 long and thin wings, to 1.2 cm long when fully
developed; seeds with bright red aril.

Phenology. Flowering: May to July; Fruiting: July to November.

Distribution: Bhutan, China (Hubei, Shaanxi, Sichuan, Xizang, Yunnan),
Myanmar, Nepal; alt. 2,400-3,850 m, in bushes, in mixed forest; occasional.

SPECIMENS EXAMINED: BHUTAN: Gasa, H. Hara et al. 12799 (A), Thimphu, H.
Hara et al. 4271 (BM), H. Kanai et al. 729 (A). CHINA: HUBEI: Huan-tsao, W. C. Cheng
4122 (A 2 sheets), Shennongjia Forest District, 1980 Sino-Amer. Exped. 608 (A, NY),
639 (A, NA), 865 (A, NA, NY), 1289 (A), 1333 (A, NA, NY), without location, A. Henry
5954 (GH, K); SHAANXI: Taipeishan [Taibaishan], Wm. Purdom 6 (A); SICHUAN:
Chingchi [Hanyuan], E. H. Wilson 967a (A), Emeishan, H. G. Xu 4709 (MO), Kuanxian,
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D. E. Boufford & B. Bartholomew 24768 (A, MO, NY), E. H. Wilson 3104 (A, MO, US),
3105 (A, US), 3106 (A), 3107 (A), Motienling [Motianling], F. T. Wang 22459 (A),
Omeishan [Emeishan], C. Y. Chiao & C. S. Fan 805 (A), W. P. Fang 18871 (A), 23381
(A, P), Y. S. Liu 1443 (A, NA), Wenchuan, E. H. Wilson 1049 (A), 4183 (A), Yetsi [Yuexi],
J. F. Rock 24430 (A, NY); XIZANG: Lat. 28.25 N, long. 97.55 E, F. K. Ward 10124 (A),
Lusha Chu (lat. 29.27 N, long. 94.35 E), F. Ludlow, G. Sherriff & G. Taylor 4667 (A, US),
Pome, F. Ludlow, G. Sherriff & H. H. Elliot 13200 (A, US), 13728 (A), Yume (lat. 28.44 N,
long. 93.03 E), F. Ludlow & G. Sherriff 2222 (A), Tsarung, G. Forrest 18980 (A), J. F.
Rock 22285 (A, NY), 23159 (A); YUNNAN: Chenkang [Zhenkang], C. W. Wang 72430
(A), 72511 (A), Chienchuan [Jianchuan] and Mekong divide, G. Forrest 21544 (A, US),
22025 (A, US), 233426 (PE), Chienchuan [Jianchuan] plain and the Mekong drainage, J.
F. Rock 8597 (A, US), Chungtien [Zhongdian], T. T. Yu 13438 (A, KUN), Gongshan, C.
W. Wang 66726 (A), Haba Snow Range, K. M. Feng 1102 (A), Dongchuan, E. E. Maire
s.n. (P), Lichiang [Lijiang], R. C. Ching 21583 (A), Mekong and Salween, H. Handel-
Mazzetti 8252 (A, US, WU), 8912 (WU), Mekong-Salween watershed, J. F. Rock 8808
(A, US), Mekong-Yangtze divide, J. F. Rock 9164 (A, US), Tali [Dali], C. Schneider 2722
(A, GH), Weise [Weixi], H. T. Tsai 59674 (A), 59679 (A), 59716 (A), 63068 (A), C. W.
Wang 64741 (A), 64484 (A, PE 2 sheets), 68673 (A), without locality, P. J. M. Delavay
3923 (P), T. T. Yu 8424 (A), Yangbi, 1981 Sino-Brit. Exped. 204 (A). MYANMAR:
Htawgaw, F. K. Ward 174 (A), Lat. 28. 20 N, Long. 97. 45 E, F. K. Ward 9592 (A).
NEPAL: Thakma, H. Kanai et al. 6303409 (A).

This species is very similar to E. cornuta, but the leaves are usually wider than
those of E. cornuta, (and it looks like E. frigida, which has the widest part of the
leaves in the middle), with finely crenulate margin, and capsule with 4 or 5 long
wings, which is much different from the latter which has only 4 wings. The
species was recorded from Qinghai (Y. R. LI 1993), which cannot be verified by
this work.

2. Euonymus cornuta HEmsL., Kew Bull. 1893: 209. 1893. SYNTYPES: CHINA.
Hupeh: Fang and Chienshih, A. Henry 5442a (GH!), 5954a (GH! US!). [Fig. 2]

E. cornutoides LOES., Notes Roy. Bot. Gard. Edinburgh 8: 2. 1913. TYPE:
CHINA. Yunnan: the eastern flank of the Lichiang Range, Lat. 27.25 N, alt.
10,000-11,000 ft, Oct. 1906, G. Forrest 3094 (not seen).
= E. quinquecornuta H. F. CoOMBER. Notes Roy. Bot. Gard. Edinburgh 18: 243.
1934. TYPE: CHINA. Yunnan: Mekong-Salwin divide, lat. 28.10 N, alt. 10,000
ft, Oct. 1914, G. Forrest 13446 (not seen).
1 E. cornuta HEMSL. var. quinquecornuta (H. F. COMBER) BLAKELOCK, Kew
Bull. 1948: 241. 1948. TYPE: CHINA. Hupeh: Chienshih or Fang, A. Henry 6815a (not
seen, this is a wrong typification for the combination made from a
previously described name).
T E. cornuta HEMSL. var. typica BLAKELOCK, Kew Bull. 1948: 240. 1948, nom.
inval. TYPE: CHINA. Hupeh: A. Henry 5442 (BM!).

Deciduous shrub, 2-3 m high; branches and twigs somewhat slender, with
striations, brown or gray-brown when dry. Leaves thinly coriaceous or thickly
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chartaceous, linear, belt-shaped, or bamboo-like, 7-15 x less than 1 (1.5) cm,
same width throughout leaf, apex acuminate, base subrotund, margin sparsely
crenulate, lateral veins 8-13 pairs, invisible or disappearing before reaching the
margin; petiole c. 4 mm long. Peduncle slender, to 3-5 cm long, with 1-2
dichotomous branches and several flowers; pedicel splender, 4-5 mm long.
Flower 4-merous, 7-10 mm in diam. Sepals subround, short. Petals reddish to
purple, ovate, base cuneate. Ovary with small angles. Capsule green to brown,
or yellow-brown when dry, nearly globose, c. 1 cm in diam., with 4 long and thin
wings, to c. 1 cm long when fully developed; seeds with bright red aril.

Phenology. Flowering: April to July; Fruiting: August to November.

Distribution: China (Henan, Hubei, Shaaxi, Sichuan, Xizang, Yunnan), India,
Myanmar, Sikkim; alt. 2,200-4,300 m, in bushes or in mixed forest; occasional.

SPECIMENS EXAMINED: CHINA: HENAN: Lushih [Lushi], J. Hers 1163 (A); HUBEI:
Fang Hsien [Fangxian], E. H. Wilson 558 (A, US), without locality, E. H. Wilson 913 (NY),
2317 (P); SICHUAN: Baoxing, K. L. Chu 2971 (P), Chengkou, P. G. Farges 1180 (P 2
sheets), s.n. (P), Huili, H. Handel-Mazzetti 5158 (WU), Kuanxian, E. H. 4291 (A, US),
Maochou, E. H. Wilson 558a (A), Omeishan [Emeishan], W. P. Fang 2909 (A, NY), 7763
(A, NY), 18875 (A), Tahsiangling [Daxiangling], H. Smith 10113 (MO), Wenchuan, F. T.
Wang 21006 (A), 21137 (A), 21142 (A), E. H. Wilson 1047 (A, GH, MO, US); YUNNAN:
Bijiang, H. T. Tsai 58350 (A), 58424 (A), Chienchuan [Jianchuan] plain and the Mekong
drainage, J. F. Rock 8637 (A, US), Hokin [Heqing], K. M. Feng 762 (A), Upper Kiukiang
Valley, T. T. Yu 19623 (A), Lanping, H. T. Tsai 54005 (A), 56292 (A), N'Maikha-Salween
divide, G. Forrest 18197 (A), Shweli-Salwin divide, G. Forrest 19356 (A, US); Yangbi,
1984 Sino-Amer. Exped. 317 (A, US), 704 (A, US), without locality, F. Ducloux 5302 (P),
P. S. Ten 187 (A), H. T. Tsai 57819 (A), E. H. Wilson 3333 (A), G. Forrest, 24292 (NY,
Us), 26244 (A, NY, US), Zhongdian, Qinghai-Xizang Exped. 1162 (PE 2 sheets), 1591
(PE). E HIMALAYA: Lacheu-Thaugu, K. Biswas 6636 (A 2 sheets), Bensar, G. H. Cave
s.n. (A). INDIA: Darjeeling, H. Hara et al. 6585 (A), Sirhoi, F. K. Ward 17410 (A), West
Bengal, Singalila Range, F. de Vos & E. G. Corbett 95 (NA). MYANMAR: Adung valley,
F. K. Ward 9469 (A). SIKKIM: Phusum, N. L. Bor & K. Ram 20585 (A).

This species is very similar to E. clivicola, but the leaves in this species are the
narrowest in the genus, less than 1 (1.5) cm, linear or belt form, bamboo-like,
with the same width from below to above, with sparsely crenulate margin; flower
only 4-merous, and fruit only with 4-lobes when open, not 4- or 5-merous or -
lobed. The species was reported from Gansu and Hunan (Flora of Sichuan 4:
317. 1988 and Vascular Plants of the Mt. Hengduan 1: 1102. 1993), but the
records cannot be verified by this work. The distribution of Shaanxi is from HE &
Qu& work (1988) and the distribution of Xizang is from Y. R. LI (1993).

3. Euonymus ficoides C. Y. CHENG ex J. S. MA, Harvard Pap. Bot. 10: 94, fig.
6. 1997. TYPE: CHINA. Yunnan: Marlipo, Pan Chia Chu, 31 Oct 1947, ca. 1700
m, K. M. Feng 12627 (holotype: PE!, isotype: A!l, KUN 2 sheets!).

i E. dolichopoda C. Y. CHENG, ms., nom. inval. Type: Yunnan.
T E.trabeculata C. Y. Wu, in herb., nom. inval.
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Evergreen shrub, 2-3 m high; branches and twigs sturdy, brown or gray-brown
when dry. Leaves thickly coriaceous, ovate or ovate-elliptic, 9-13 x 4-6 cm, apex
acuminate or acute, base semirotund, attenuate, or cuneate, margin nearly
entire, sometime revolute, lateral veins 8-12 pairs, curved forward, netting and
disappearing before reaching the margin; petiole 1.5-2 cm long, sturdy. Peduncle
5-6 cm long, with 1-2 dichotomous branches and several flowers; pedicel short,
less than 1 cm long. Flower 5-merous, not seen. Capsule red when fresh, or
dark brown when dry, nearly globose, c. 1.5 cm in diameter, with 5 obscure
wings at maturity; seeds 2, with orange aril.

Phenology: Flowering: Unknown; Fruiting: October to November.

Distribution: China (Yunnan); alt. 1,200-2,100 m, in thickets or in mixed forest;
rare.

SPECIMENS EXAMINED: CHINA: YUNNAN: Guangnan, C. W. Wang 87879 (KUN),
88060 (KUN 2 sheets), Marlipo [Malipo], K. M. Feng 12709 (A, KUN 2 sheets, PE),
13556 (A, KUN 2 sheets, PE), Xichou, Q. A. Wu 7359 (KUN 2 sheets), 7428 (KUN 2
sheets).

This is a very interesting species, with large, coriaceous, evergreen leaves,
and wings of the fruit that are very short or inconspicuous at first glance, and
which is quite similar to E. oxyphylla, but not to other species.

4. Euonymus fimbriata WALL. in Roxs., Fl. Ind. 2: 408. 1824. SYNTYPES:
INDIA. Sewalik: N. Wallich Cat. 4287 (BM! E! 2 sheets, GH! K!). [Fig. 3]

E. lacera HAM. ex D. DoN, Prodr. Fl. Nepal. 191. 1825. TYPE: INDIA.
Chamba: R. N. Parker s.n. (K!).

E. micrantha D. DoN, Prodr. FI. Nepal. 191. 1825. TYPE: NEPAL. N. Wallich
Cat. s.n. (not seen).

E. fimbriata WALL. ex ROXB. var. serrata BLAKELOCK, Kew Bull. 1951: 279.
1951. TYPE: NEPAL: W. Hamilton s.n. (not seen).

Deciduous tree, to 15 m tall and 45 cm in diameter; branches and twigs
sturdy, young ones usually slender, brown or gray-brown when dry. Leaves
coriaceous, elliptic-ovate, 6.5-10 (15) x 4-6 cm, apex acuminate or acute, base
semirotund, attenuate, or cuneate, margin sharply doubly serrulate, sometimes
combined with single sharp serrulations, lateral veins 5-7 pairs, disappearing
before reaching the margin; petiole 5-10 mm long. Peduncle arising from new
branches only, slender, 3-4 cm long, with 2-4 dichotomous branches and several
to many flowers; pedicel short, slender, c. 6 mm long. Flower 4-merous,
sometimes combined with 5-merous, small, less than 6 mm in diam. Sepals
deltoid, very small. Petals ovate-rotund, yellow-green or greenish-yellow.
Capsule pink to red when fresh, or brown to greenish-brown when dry, nearly
compressed-globose, c. 1.2 cm in diameter, with 4 long and flat wings, to more
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L.T 1. fruit branch.

Fig. 3. Euonymus fimbriata WAL



than 1 cm long, sometimes combined with 5, opening into 4 lobes or sometimes
5 when fully developed; seeds 2, with orange aril.

Phenology. Flowering: April to May; Fruiting: July to August.

Distribution: Afghanistan (East), China (Xizang), India, Kashmir, Nepal,
Pakistan, Sikkim; alt. 2,100-3,300 m, in open ground or open woodland;
common.

SPECIMENS EXAMINED: AFGHANISTAN: Without locality, J. E. T. Aitchison 375
(BM, GH). CHINA: XIZANG: Gyirong 1975 Xizang Exped. 23 (PE). HIMALAYAS:
Bashahr, J. H. Lace 81 (E), Northwest, J. H. Lace 384 (BM, E), 1791 (E), Without
locality, D. Brandis 893 (A), J. D. Hooker & T. Thomson s.n. (GH), J. D. Hooker & T.
Thomson s.n. (K 2 sheets). INDIA: Chamba State, R. N. Parker s.n. (A), R. Ellis s.n. (K),
Chitral, J. D. A. Stainton 2349 (BM), Dehra Dun, C. E. Parkinson 3988 (E), Garhwal, J. F.
Duthie 1445 (BM), 1447 (BM), 13002 (BM, WU), R. Strachey & J. E. Winterbottom 4
(GH), Jaunsar, J. S. Gamble 22957 (K), K. Nand 151 (E), 10505 (E), Kagan Valley, R. N.
Parker s.n. (A 2 sheets), Kangra, G. S. Hart 81 (E), Kanijilal, B. C. Datta 25 (A), Pradesh,
D. D. Awasthi 864 (B), Punjab, W. Koelz 8499 (NA), 8687 (NA), R. N. Parker 2842 (A), R.
R. Stewart 2886 (A), Tehri, W. Koelz 22110 (NA). KASHMIR: J. F. Duthie s.n. (BM),
14012 (BM, E, WU), C. R. Lancaster 42 (BM), 242 (BM), F. Ludlow 25 (BM, E). NEPAL:
Bhartha Logna, N. V. Polunin et al. 1943 (BM, E), Dhumpu, J. D. A. Staintonet al. 950
(BM), 4247 (BM), 4830 (BM), J. F. Dobremez 2003 (BM), 2255 (BM), 2228 (BM), Jumla,
J. D. A. Stainton 5421 (BM), H. Ohba et al. 40213 (A, BM, E), Kali Gandaki, G. Miehe
596 (BM), 754 (BM), Khaptad, T. B. Shrestha 4060 (US), Khola, N. V. Polunin et al. 875
(A, BM, E), 2034 (A, BM 2 sheets), 2064 (A, BM, E), 2099 (A, BM, E), Kurari, N. V.
Polunin et al. 1891 (A, BM, E), Lete, J. D. A. Staintonet al. 5544 (BM, E), Padmara, N. V.
Polunin et al. 4045 (BM, E), Pudamigaon, N. V. Polunin et al. 3547 (BM, E), Sialgarhi, N.
V. Polunin et al. 947 (BM), (E), Yamakar, J. F. Dobremez 136 (BM). PAKISTAN: Lahul,
N. L. Bor s.n. (E), Punjab, W. Koelz 1979b (A), Tuarkhel, R. R. Stewart 25495 (BM, GH).
SIKKIM: Without locality, J. D. Hooker & Thomson s.n. (GH).

This is a common species, and is very easily identified in the section due to
the sharp and double serrulations on the leaf margin, which are sometimes
combined with single serrulations or even becoming erose. Another character of
the species is the usually 4-merous flower and fruit, which is sometimes
combined with 5-merous parts, which is very rare in the genus. REHDER (1926)
and WANG (1939) wrongly identified E. giraldii from Shensi [Shanxi] as this
species. However, the plants are very different from each other (see above key),
and also this species occurs only in the Himalayas, whereas the latter is more
widely distributed.

5. Euonymus frigida WALL. in Roxs., Fl. Ind. 2: 409. 1824. TYPE: NEPAL.
Gosain-Than: N. Wallich Cat. 4288a (not seen). [Fig. 4]

= E. amygdalifolia FRANCH., Bull. Soc. Bot. France 33: 453. 1886. TYPE:

CHINA. Yunnan: in dumetis montis Tsanchan, supra Tali, alt. 3000 m, 10 Jun.
1885, P. J. M. Delavay 1891 (not seen, merotype A! E!, photo A! E!).
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E. crinita PAmMP., Nuovo. Giorn. Bot. Ital. 17: 417. 1910. TYPE: CHINA.

Hupeh: Tcenjuho, 1906, A. Silvestri 1351(not seen, merotype Al, photo Al

PE!).

E. crinita PAMP. var. minor PAmP., Nuovo. Giorn. Bot. Ital. 17: 418. 1910.

TYPE: CHINA. Hupeh: Kaokienscian, alt. 800 m, 1907, A. Silvestri 1352 (not

seen, merotype Al, photo Al PE!).

E. roseoperulata LOES., Notes Roy. Bot. Gard. Edinburgh 8: 1. 1913. TYPE:

CHINA. Yunnan: Tali, lat. 25.40 N, alt. 8000-9000 ft, May-June 1906, G.

Forrest 4756 (E!).

E. taliensis LOES., Notes Roy. Bot. Gard. Edinburgh 8: 3. 1913. TYPE:

CHINA. Yunnan: the eastern flank of the Tali Range, lat. 25.40 N, alt. 8000-

9000 ft, June-July 1906, G. Forrest 4798 (A! E!).

E. dasydictyon LOES. & REHDER in SARG., Pl. Wilson. 1: 496. 1913. TYPE:

CHINA. Western Szechuan: Mupin, alt. 1600-2600 m, July 1908, E. H. Wilson

3110 (A! MO! US!, in part, fruiting specimens only).

E. porphyrea LOES., Notes Roy. Bot. Gard. Edinburgh 8: 2. 1913. TYPE:

CHINA. Yunnan: the eastern flank of the Lichiang Range, lat. 27.12 N, alt.

10,000 ft, May 1906, G. Forrest 2240 (A!).

E. pygmaea W. W. Sm., Notes Roy. Bot. Gard. Edinburgh 10: 35. 1917.

TYPE: CHINA. Yunnan: Western flank of the Shweli-Salween divide, lat.

25.20 N, alt. 7000-8000 ft, Aug. 1912, G. Forrest 8961 (Al E! K!).

E. wardii W. W. SM., Notes Roy. Bot. Gard. Edinburgh 10: 37. 1917. TYPE:

BURMA. Htawhaw: valley of Naung-Chaung, Lashi country, East Upper

Burma, May 1914, F. K. Ward 1543 (not seen).

1 E. frigida WALL. ex RoxB. var. wardii (W. W. SM.) BLAKELOCK, Kew Bull.
1948: 239. 1948.

E. frigida WALL. ex RoxB. var. elongata COwAN & A. M. COwAN, Trees N.

Bengal 35. 1929. TYPE: SIKKIM. J. S. Gamble 10406 (not seen).

1 E. frigida WALL. ex RoxB. f. elongata (COWAN & A. M. COWAN) H. HARA,
Fl. E. Himal. 2" Rep. 189. 1971.

E. burmanica MERR., Brittonia 4: 105. 1941. TYPE: BURMA. F. K. Ward 9376

(AD.

E. assamica BLAKELOCK, Kew Bull. 1948: 242. 1948. TYPE: INDIA. Assam:

Delei valley, lat. 28.5 N, long. 96.30 E, alt. 5,000 ft, 19 March 1928, F. K.

Ward 7972 (not seen).

E. porphyrea LOES. var. elliptica BLAKELOCK, Kew Bull. 1951: 280. 1951.

TYPE: CHINA. Sichuan; G. Forrest 21240 (A! US!).

E. austro-tibetana Y. R. LI, Acta Bot. Yunnan. 3(3): 355, f. 5. 1981. TYPE:

CHINA. Xizang: Cona, alt. 3,200 m, Sept. 9, 1975, Qinghai-Xizang Exped.

(Suppl.) 751851 (KUN!, 2 sheets, PE!).

E. gongshanensis Y. R. LI, Vasc. Pl. Mt. Hengduan 1:1104. 1993, nom. nud.

E. fugongensis Y. R. LI in W. T. Wang, Vasc. PIl. Mt. Hengduan 1:1102. 1993,

nom. nud. TYPE: CHINA. Yunnan: Fugong, Qinghai-Xizang Exped. 7120 (fl., KUN! 2 sheets,

PE!), 7240 (fl., PE! 2 sheets).
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i E. frigida WALL. ex ROXB. var. typica BLAKELOCK, Kew Bull. 1948: 238, 1948,
nom. inval. TYPE: NEPAL. Gosain Than, N. Wallich Cat. 4288a (not seen).

Deciduous shrub to small tree, 3-7 m high; branches and twigs somewhat
sturdy, with striations, brown or gray-brown when dry. Leaves thickly chartaceous
or thinly coriaceous, elliptic-lanceolate to ovate-elliptic, with much divergence, 6-
11 x 2-3.5 cm, widest part in middle, apex acuminate or acute, base subrotund,
cuneate or attenuate, margin finely crenulate, lateral veins 5-7 pairs,
disappearing before reaching the margin; peotile less than 1 cm long. Peduncle
slender, 7-10 cm long in full development, with 1-2 dichotomous branches and
several flowers; pedicel slender, 5-6 mm long. Flower 4-merous, less than 8 mm
in diam. Sepals subround, short. Petals reddish to purple or chocolate, ovate,
base cuneate. Ovary with small angles. Capsule green to brown, or yellow-brown
when dry, nearly globose, c. 1 cm in diam., with 4 short and obtuse wings, less
than 6 mm long when fully developed; seeds with bright red aril.

Phenology. Flowering: May to July; Fruiting: August to November.

Distribution: Bhutan, China (Guizhou, Henan, Hubei, Ningxia, Qinghai,
Sichuan, Xizang, Yunnan), India, Myanmar, Nepal, Sikkim; alt. 500-4,000 m, in
bushes or in mixed forest; common.

SPECIMENS EXAMINED: BHUTAN: Dam Thamg, S. B. Lyon 3174 (BM), Laya, F.
Ludlow & G. Sherriff 17351 (BM), Tashigang-Ngachung La, S. B. Lyon 10060 (E).
CHINA: GUIZHOU: Anlong, C. Z. Dang 840 (PE); HUBEI: Enshih [Enshi], H. C. Chow
1958 (A), Wudangshan, NACPE 1994 WD 131 (NA 2 sheets); SICHUAN: Baoxing, K. L.
Chu 2991 (BM), 3031 (BM), 3190 (BM), S. Y. Hu 1316 (A 2 sheets), Emei, H. G. Xu 5356
(MO), Fengjie, T. Y. Chang 25310 (KUN, PE, SZ), Leibo, Anonymous 197 (MO), Lifan
[Lixian], S. Y. Hu 2057 (A), Luding, H. L. Tsiang 37838 (IBSC), Maoxian, F. T. Wang
22055 (KUN, PE), Nanchuan, Y. Y. Ho 4829 (NAS), Taining and Maoniu, H. Smith 12599
(MO), Tianquan, K. L. Chu 2630 (P), 2631 (P), 2754 (P), Yenyuen et Kwapi, H. Handel-
Mazzetti 2296 (WU); XIZANG: Mainling, P. S. Li & S. Z. Cheng 5554 (PE 3 sheets),
Medog, P. S. Li & S. Z. Cheng 5221 (PE 2 sheets), Qinghai-Xizang Exped. 74-3930
(KUN, PE 2 sheets), 74-3835 (KUN 2 sheets, PE), 74-3956 (KUN, PE), Scientific Exped.
1566 (KUN 3 sheets, PE 2 sheets), Putsang (lat. 29. 05 N, long. 96. 33 E) River, F. K.
Ward 10949 (BM), Tsarong, G. Forrest 22945 (E, K), without locality, G. Forrest 23435
(BM, E, K, PE), F. K. Ward 5873 (K 2 sheets), Zayu, Qinghai-Xizang Exped. 10010
(KUN); YUNNAN: Bijiang, H. T. Tsai 58089 (A, NAS), S. K. Wu 8693 (KUN 2 sheets),
Dali, H. Handel-Mazzetti 8725 (WU), K. Iwatsuki et al. 1617 (KUN), 1681 (KUN), H.
Koyama et al. 738 (A, KUN), 869 (KUN), 1009 (KUN), H. Li et al. 1042 (KUN), T. N. Liou
21225 (PE), J. Murata 33 (A), 1981 Sino-Brit. Exped. 812 (A, E), 1984 Sino-Amer.
Exped. 1187 (A), C. W. Wang 63248 (A), W. T. Wang 458 (KUN), Zhongdian Exped. 63-
3857 (KUN), Degen, K. M. Feng 6889 (KUN, PE), Gongshan, K. M. Feng 8310 (KUN,
PE), 8142 (KUN, PE), Nanshuibeidiao Exped. 8513 (KUN), 8709 (KUN), 9018 (KUN),
Qinghai-Xizang Exped. 2165 (KUN), 8165 (KUN, PE 2 sheets), 8396 (KUN 2 sheets),
8480 (KUN 2 sheets), 8784 (KUN 2 sheets), 8810 (KUN), 8937 (KUN), 9606 (KUN, PE),
9799 (KUN), C. W. Wang 67470 (A), 67476 (KUN, PE 2 sheets), T. T. Yu 20664 (KUN,
PE), 23248 (KUN, PE 2 sheets), Fugong, Qinghai-Xizang Exped. 7002 (KUN 2 sheets),
Jingdong, P. Y. Chiu 52959 (KUN 2 sheets, NAS), 53820 (KUN 2 sheets), M. K. Li 2035
(KUN, PE), C. W. Wang 67467 (PE 2 sheets), Q. A. Wu 9403 (KUN), C. H. Yang et al.
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101424 (KUN), Kiukiang Valley, T. T. Yu 19548 (PE 2 sheets), Landsang-djiang
[Mekong], H. Handel-Mazzetti 7998 (WU), Landsang-djiang [Mekong] et Lu-djiang
[Salween], H. Handel-Mazzetti 8358 (WU), Likiang [Lijiang], R. C. Ching 20469 (A),
20803 (KUN), 20808 (A), 21582 (KUN, PE), 21985 (A, KUN, PE), G. Forrest 5575 (US),
Longquan to Dali, 1981 Sino-Brit. Exped. 597 (A, E), 598 (A, E), 844 (A), Lushui, Nujiang
Exped. 1816 (KUN 2 sheets), Maikha-Salween divide, G. Forrest 17989 (E), 18101 (A,
E), Mekong-Salwin Divide, T. T. Yu 20087 (KUN, PE), 20116 (KUN), Pianma, S. K. Wu
8441 (KUN), 8451 (KUN), Salwin-Kiu Chiang divide, G. Forrest 21614 (A, E, US), Upper
Salwin River, J. F. Rock 22127 (A, NY), Shangpa [Fugong], H. T. Tsai 54516 (A), 58725
(A, PE 2 sheets), 59072 (A, SZ), Shunning [Fengging], T. T. Yu 15979 (A 2 sheets, KUN
2 sheets), Shweli-Salween divide, G. Forrest 15752 (E), 17511 (A, E), 18011 (A 2

Fig. 4. Euonymus frigida WALL. T 1. flower branch; 2. fruit branch.
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sheets, E), 24298 (BM, E, K, PE), 24268 (BM, E, K, PE), Taron-Taru Divide, T. T. Yu
20003 (A, PE 3 sheets), 20295 (KUN, PE), 20350 (KUN 2 sheets, PE), 20920 (A, KUN 2
sheets, PE 2 sheets), Weisi [Weixi], K. M. Feng 4343 (KUN), 4769 (IBSC, KUN), 7520
(KUN), 20909 (KUN, PE), 24122 (KUN 3 sheets), 24307 (KUN), P. I. Mao 45 (KUN),
Nanshuibeidiao Exped. 8374 (KUN), Qinghai-Xizang Exped. 6680 (KUN), C. W. Wang
63803 (IBSC, KUN, NAS), 63961 (A, IBSC, NAS, PE), 67844 (A, KUN, N, PE 2 sheets),
Yangbi, 1984 Sino-Amer. Exped. 308 (E), 316 (A, E, US), 630 (A, E, US), Yiliang, H. T.
Tsai 52107 (A, IBSC), Yungning [Ningliang], G. Forrest 21232 (A, BM), H. D. McLaren 58
(A, BM), Lat. 27.25 N, long. 99.18 E, G. Forrest 25948 (E, K), Lat. 28.25 N, Long. 99.55
E, F. K. Ward 10152 (A), without locality, G. Forrest 9002 (E), 10467 (A, BM), 15810 (A,
E), 18485 (E), 18799 (E), 18800 (E), 26727 (A, E), 28032 (E), 29061 (E), E. E. Maire 439
(A), H. T. Tsai 57374 (A), 57445 (A), P. S. Ten 301 (A), 428 (A, E), 547 (A, E, US), T. T.
Yu 11461 (A, KUN), 19275 (IBSC). INDIA: Assam, F. K. Ward 11655 (BM), 14348 (BM),
Darjeeling, H. Hara et al. 6582 (A), W. Koelz 10538 (NA), without locality, REPGI 11442
(A). MYANMAR: Lat. 27.00 N, long. 97.45 E, F. K. Ward 13163 (BM), Lat. 27.45 N, long.
97.50 E, F. K. Ward 9216 (A), 13001 (BM), Northeast, G. Forrest 29667 (E, PE), F. K.
Ward 1580 (E), North Triangle, F. K. Ward 21002 (A), 20828 (A). NEPAL: Bagmati, D. H.
Nicolson 2477 (US), Topke Gola, J. D. A. Stainton 296 (BM), Hurta, J. D. A. Stainton
6311 (BM), Iswa Khola, L. W. Beer 25557 (BM), Jumla, N. V. Polunin et al. 3162 (BM),
Jagdula Khola, J. D. A. Stainton 4248 (BM), Dudh Kosi, J. D. A. Stainton 6573 (BM),
Timure, O. Polunin 749 (BM). SIKKIM: Without locality, J. D. Hooker & T. Thomson s.n.
(GH).

This is the most variable species in the genus because its morphological
characters change to a great extent: leaves are usually elliptic or long elliptic,
sometimes ovate-elliptic or even elliptic-oblong; the wings at fruit apex are
usually very short, especially compared to E. clivicola. Another important finding
is that 3- and 4-merous parts may co-exist in the same specimen (H. L. Tsiang
37838 from Sichuan), which is a very rare case in the genus besides E.
sachalinensis, which is distributed in the Far East of Russia, NE China as well as
Japan (see below for detail). The species was reported from Shanxi (Flora of
Sichuan 4: 309. 1988 and Vascular Plants of Mt. Hengduan 1: 1101. 1993),
although those records cannot be verified in the present work.

6. Euonymus giraldii LOES. ex DIELS, Bot. Jahrb. Syst. 29: 442, 1.5, fig. C. 1900.
TYPE: CHINA. Shensi: Thaipeishan, Sept. 1899, G. Giraldi s.n. (Al 2 sheets,
here designated). [Fig. 5]

E. sachalinensis MaxiM., Fl. Tangut. 1: 110. 1889, non MAxiM. 1881, nom.
illegit. superfl.

1 E. sachalinensis (FRIEDR. SCHMIDT) MAXIM., Bull. Acad. Imp. Sci. Saint-

Petersbourg 28: 446. 1881 (p. p. only Kansu, China).

E. giraldii LOES. ex DIELS var. ciliata LOES. ex DIELS, Bot. Jahrb. Syst. 29: 443.
1900. TYPE: CHINA. Hupeh: A. Henry 6815 (not seen, merotype Al, photo
Al).

E. giraldii LOES. ex DIELS var. angustialata LOES., Bot. Jahrb. Syst. 36, nr. 82:
72.1905. SYNTYPES: CHINA. Shaanxi: Taipashan, Huantoushan, G. Giraldi
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2747 (not seen) et 2750 (not seen), Huatsopin, G. Giraldi 230 (not seen); et
LOES. in Sarg., Pl. Wilson. 1: 495. 1913, nom. inval. SYNTYPES: CHINA.
Western Hupeh: Hsing-shan, alt. 1300-2300 m, June 5, 1907, E. H. Wilson
356 (A! GH! MO! US!); Szechuan: southeast of Sungpan, alt. 2300-3000 m,
August 1910, E. H. Wilson 4566 (A!); W. China: without precise locality, alt.
3600 m, Sept. 1903, E. H. Wilson (Veitch Exped.) 3334 (A!).

Fig. 5. Euonymus giraldii DiIELs T 1.fruit branch; 2. flower branch.
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E. kansuensis NAKAI, Bot. Mag. (Tokyo) 49: 418. 1935, in note.

E. pashanensis S. Z. QU & Y. H. HE, Bull. Bot. Res., Harbin 8(4): 95, f. 8-10.
1988. TYPE: CHINA. Shaanxi: Ninggiang, alt. 1,420 m, Oct. 13, 1963, S. Z.
Qu 2948 (not seen).

E. perbellus C. Y. CHANG, Bull. Bot. Res., Harbin 5(1): 87, photo 2. 1985.
TYPE: CHINA. Sichuan: Dege, alt. 3,200 m, June 12, 1977, Sichuan Exped.
15069 (not seen).

i E. giraldii LOES. ex DIELS var. genuina LOES. ex DIELS, Bot. Jahrb. Syst. 29:

443. 1900, nom. inval. TYPE: CHINA. Shaanxi: Hange des Taipaishan, G. Giraldi 1478
(not seen, merotype Al, photo Al).

Deciduous shrub or small tree, 3-7 m high; branches and twigs somewhat
sturdy, with striations, brown or gray-brown when dry; leaves thickly chartaceous
or thinly coriaceous, elliptic-lanceolate to ovate-elliptic, with much divergence, 6-
8 x 2-3.5 cm, widest part in middle, apex acuminate or acute, base subrotund,
cuneate or attenuate, margin finely crenulate, lateral veins 5-7 pairs,
disappearing before reaching the margin; petiole less than 1 cm long. Peduncle
slender, to 5-7 cm long in full development, with 1-2 dichotomous branches and
several flowers; pedicel slender, 5-6 mm long. Flower 4-merous, less than 8 mm
in diam. Sepals subround, short. Petals reddish to purple, ovate, base cuneate.
Ovary with short angles. Capsule green to brown, or yellow-brown when dry,
nearly globose, less than 1 cm in diam., with 4 short and sharp wings, more than
6 mm long when fully developed; seeds with bright red aril.

Phenology. Flowering: April to June; Fruiting: July to October.

Distribution: China (Anhui, Gansu, Hebei, Henan, Hubei, Ningxia, Qinghai,
Shaanxi, Shanxi, Sichuan, Yunnan); alt. 1,800-3,700 m, in bushes or in mixed
forest; common.

SPECIMENS EXAMINED: CHINA: GANSU: Lichen, R. C. Ching 380 (A, US),
Lienhoashan [Lianhuashan], J. F. Rock 12747 (A), Lintan, Taohe Exped. 3438 (KUN 2
sheets), Pingliang, S. Q. Shen & P. L. Yang 140 (PE), Tienschui [Tianshui], H. Handel-
Mazzettii 2701 (A), Minchou, Wm. Purdom 1060 (A, US), 1061 (A), 1075 (A, US), Old
Taochow, R. C. Ching 844 (US), 886 (A, GH, NY 2 sheets, US), Tao River basin, J. F.
Rock 12961 (A, US), 13569 (A), 13173 (A, NY), Tianshui, K. M. Liu 10149 (KUN 2
sheets), 10255 (KUN), Z. W. Zhang 182 (PE), Upper Tebbu, J. F. Rock 12498 (A), 14695
(A), 14759 (A, US), 14843 (A), Wating, T. P. Wang 17202 (PE), Xigu, W. Y. Hsia 5735
(PE), 6651 (PE); HEBEI: Wutaishan, Y. S. Hu 3111 (PE); HENAN: Hwei Hsien [Weixian],
J. Hers 759 (A), 2211 (KUN), Lao Kiun Shan [Laojunshan], J. Hers 1235 (A), Lushi, J. Q.
Fu 2054 (KUN 2 sheets), J. Hers 936 (A), 1145 (A), K. M. Liou 5291 (PE), Songxian, Z.
M. Xu 15 (PE), Tengfeng, J. Hers 203 (A), Tsiyuan [Jiyuan], J. Hers 1804 (A), 1883 (A),
Yichuan, Henan Exped. 20532 (KUN); HUBEI: Badong, G. X. Fu & Z. S. Zhang 989
(KUN), Hsiao Lung Tan, W. C. Cheng 4209 (A), Ichang (Yichang), A. Henry 3929 (P),
Shengnongjia Forest District, 1980 Sino-Amer. Exped. 261 (A, KUN, NA, NY), 864 (A,
NA, NY), 965 (A, KUN), Wan Tsao Shan, W. C. Cheng 3929 (A), Without locality, E. H.
Wilson 707 (A, NY, P); SHAANXI: Changan, Northwest University Team 4 (KUN), Y.
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Wang & G. L. Zhu 202 (PE), Fuping, K. T. Fu 4778 (PE), 6293 (KUN, MO, PE,), P. C.
Kuo 1358 (KUN, PE), X. M. Zhang 613 (KUN), Hoschan [Huashan], E. Licent 12135 (A),
Huashan, W. Y. Hsia 4271 (PE), T. N. Liou 10743 (PE), 10851 (PE), T. P. Wang 19750
(KUN), Luoyang, K. T. Fu 5674 (MO), Lung Hsien [Longxian], T. P. Wang 4125 (PE),
4178 (PE), Ningshan, H. W. Kung 3152 (PE), J. Q. Xing 6400 (HNWP), 8850 (HNWP),
Sanxian, T. P. Wang 15477 (KUN), Shanyang, T. P. Wang 16418 (KUN, PE), Shiquan,
Northwest University Team 151 (KUN), J. Q. Xing 2714 (HNWP), 7363 (HNWP),
Taibaishan, K. T. Fu 8339 (KUN 2 sheets), S. H. Liu 26 (KUN 2 sheets), Qinling Exped.
329 (KUN), Seed Collection Team 227 (KUN), Taipaishan [Taibaishan], H. Handel-
Mazzettii 905 (A), Wm. Purdom 1 (A), 432 (A, US), T. P. Wang 1299 (A), Tsinling
[Qinling], H. Handel-Mazzetti 675 (A), without locality, G. Giraldi s.n. (A), Zhongnanshan,
H. W. Kung 2122 (PE), 2685 (PE), 2717 (PE), 2818 (PE); SHANXI: Chia-Hsiu [Jiexiu], T.
Tang 853 (A), Chinyuan [Qinyuan], K. Ling 9286 (A), 9287 (A), Lao-y-san, G. Giraldi s.n.
(A); SICHUAN: Barkam, X. Li 72714 (KUN), 74858 (KUN), 74887 (KUN), 74892 (KUN),
Chang-lou-ping, C. Y. Chiao 2066 (A), Chengdu and vicinity, W. P. Fang 12398 (A),
Chengkou, T. L. Dai 101618 (MO, PE), Chingchi (Hanyuan), E. H. Wilson 3108 (A, MO,
UsS), 3109 (MO, US), Daochen, Daochen Exped. 2277 (KUN), Dongrergo [Songfan], H.
Smith 3491 (A, MO), Emeishan, C. Y. Chiao & C. S. Fan 868 (A), W. P. Fang 2798 (A,
NY), Y. S. Liu 1480 (A, US), Fupien (lat. 31. 03 N, long. 102. 00 E), W. P. Fang 21415
(A, KUN 2 sheets), Heishui, Sichuan Economic PIl. Exped. (59) 1308 (KUN), Hungyah
[Hongya], E. H. Wilson 967 (A, MO, US), Junlian, Karlong, H. Smith 3017 (A, MO), Kuan
Hsien [Guanxian], W. P. Fang 2218 (A, NY), 2376 (A, NY), Lixian, T. He & Z. L. Zhou
13409 (PE), Muli, G. Forrest 21341 (A), J. F. Rock 23894 (A, NY), T. T. Yu 5682 (A,
KUN), Mupin [Baoxing], H. Stevens 30 (A, US), Opien [Ebian], T. T. Yu 815 (A), Y. S. Liu
2229 (A), Songpan [Songfan], W. P. Fang 4372 (A, NY), Tachienlu [Kangding], J. F.
Rock 17591 (A, GH, NY), E. H. Wilson 4177 (A), Tongjiang, Sichuan Economic PI.
Exped. (59) 3092 (KUN), Wa Shan, E. H. Wilson 968 (A 2 sheets, GH, MO, US),
Wanyuan, Sichuan Economic Pl. Exped. (59) 2044 (KUN), Wenchuan, S. Y. Hu 2592
(A), Wugqi, K. H. Yang 58475 (PE), Youyang, Sichuan Economic PIl. Exped. (59) 2562
(KUN), Yutong, T. K. Tang & T. S. Wen 698 (A), 699 (A), without locality, P. W. Bristol 67
(A); WEST CHINA: Without locality, E. H. Wilson 3328 (A), 3331 (A 2 sheets); YUNNAN:
Chienchuan [Jianchuan]-Mekong divide, G. Forrest 23181 (A, US), 22376 (A, US),
Chungtien [Zhongdian], K. M. Feng 999 (A, KUN 2 sheets), Haba Snow Range, K. M.
Feng 1332 (A, KUN 2 sheets), T. T. Yu 11397 (A, KUN 2 sheets), Lichiang [Lijiang], R.
C. Ching 30211 (A, KUN 2 sheets), 30650 (A, KUN 3 sheets), G. Forrest 22346 (A, US),
J. F. Rock 3580 (A, NY, US), 3741 (A, US), 4685 (A, US), 6070 (A, US), 6784 (US), C.
Schneider 3077 (A, GH), C. W. Wang 70835 (A), T. T. Yu 15035 (A), Lichiang [Lijiang] &
Youngning [Ningliang], J. F. Rock 5193 (A, US), 17232 (A, NY, US), Shiku [Shigu], J. F.
Rock 9552 (A, NY, US), without locality, G. Forrest 10196 (A), 10253 (A), 11292 (A),
22425 (A, US), T. T. Yu 5437 (A).

The leaves of this species are usually shortly elliptic or obovate, and the wing
of the fruit is similar to that of E. frigida, but with sharp and long wings, which is
much different from the latter, which has wings with obtuse apex. This species
was also misidentified as E. sachalinensis. in some local work. However, it
differs greatly from it by its smaller leaves, short wings as well as a disconnection
in the geographical distribution.
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Fig. 6. Euonymus kweichowensis CHEN H. WANG i 1. flower branch; 2. flower;
3. fruit.

7. Euonymus kweichowensis CHEN H. WANG, Chin. J. Bot. 1: 51, pl. 7. 1936.
TYPE: CHINA. Kweichow: Fanchingshan, alt. 1,700 m, Sept. 17, 1931, A. N.
Steward et al. 606 (A! BM! P! PE! 3 sheets). [Fig. 6]

i E. integrifolia BLAKELOCK, Kew Bull. 1948: 242. 1948, in obs., nom. inval.

Deciduous shrub, several meter high; branches and twigs somewhat sturdy,
with striations, brown or gray-brown when dry. Leaves thickly chartaceous or
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thinly coriaceous, narrowly lanceolate, 8-12 x 1.5-2 cm, widest part in middle,
apex acuminate, caudate or acute, base cuneate or attenuate, margin entire,
lateral veins 5-7 pairs, disappearing and obscurely reticulate before reaching the
margin; petiole less than 1 cm long. Peduncle slender, up to 10 cm long when
fully developed, with 1-2 dichotomous branches and several flowers. Flower 4-
merous, not seen. Capsule green to brown, or yellow-brown when dry, nearly
globose, c. 1 cm in diam., with 4 wide and short wings, more than 5 mm long
when fully developed; seeds 2, dark brown, with bright red aril.

Phenology. Flowering: Unknown; Fruiting: August.

Distribution: China (Guizhou); alt. 900 - 1,100 m, in bushes or in forest; rare.

SPECIMENS EXAMINED: CHINA: GUIZHOU: Dafang, Bijie Exped. 1026 (PE),
Fangjingshan, North Guizhou Exped. 394 (PE), 659 (PE), Jiangkou, 1986 Sino-American
Guizhou Exped. 556 (A, PE), Songtao, North Guizhou Exped. 1323 (PE).

This species is very similar to E. clivicola, from which it differs by the entire
leaves and wide wings of capsule as well as the round apex of the wing. There
are only a few locations found so far, and further collections are still needed.

8. Euonymus latifolia (L.) MiLL., Gard. Dict. ed. 8, n. 2. 1771. [Fig. 7]

Bas.: E. europaea L. var. latifolia L., Sp. PIl. 197. 1753. TYPE: EUROPE.

E. leiophloea STEV., Bull. Soc. Imp. Naturalistes Moscou 29 (2): 122. 1856.

E. sempervirens RUPR. ex Boiss., Fl. Orient. 2: 10. 1872. TYPE: EUROPE.

Caucasus.

1 E. latifolia (L.) MILL. f. sempervirens (RUPR.) E. BuscH, Fl. Cauc. Crit. 3(8):
31, 44. 1912.

E. latifolia (L.) MiLL. var. grandifolia Rouy & Roucaup, Fl. France 4: 160.

1897.

E. latifolia (L.) MiLL. var. parvifolia Rouy & RoucauD, Fl. France 4: 160. 1897.

E. latifolia (L.) MiLL. f. umbrosa E. BuscH, Fl. Cauc. Crit. 3(8): 45. 1912.

E. latifolia (L.) MILL. var. eximia BECK, Fedde Repert. Sp. Nov. Regni Veg. 17:

451.1921.

E. armasica GACH., Soobshch. Akad. Nauk. Gruz. SSR 10: 234. 1949. TYPE:

EUROPE. Caucasus.

= E. ketzkhovelii GACH., Soobshch. Acad. Nauk. Gruz. SSR 10: 232. 1949.
TYPE: EUROPE. Caucasus.

i E. latifolia (L.) MiLL. f. typica E. BuscH, Fl. Cauc. Crit. 3(8): 42. 1912, nom.
inval.

Deciduous shrub, up to several meters high; branches and twigs terete,
sturdy, with striations, brown or dark brown when dry. Leaves thickly chartaceous
or thinly coriaceous, ovate-elliptic or obovate-elliptic, 8-12 x 3-5 cm, apex
acuminate or acute, base cuneate, attenuate or semiround, margin finely
crenulate, lateral veins 7-9 pairs, curving forward and disappearing before
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reaching the margin; petiole less than 1 cm long, sturdy. Peduncle slender, 5-8
cm long when fully developed, with 1-3 dichotomous branches and several to
many flowers; pedicel thin and slender, less than 10 mm long. Flower 5-merous,
c. 8 mm in diam. Sepals subround, short. Petals whitish-green, with little purple,
obovate, apex rotund, base cuneate. Ovary with 5 locules, sometimes only 4
locules developed. Capsule reddish when fresh, brown when dry, nearly globose,
c. 1.2 cm in diam., usually with 5 wings, sometimes only 4 wings developed, up
to 6 mm long, opening into (4) 5 lobes at maturity; seeds 2 in each locule, with
bright red aril.

Fig. 7. Euonymus latifolia (L.) MiLL.T 1. flowering branch ; 2. fruit branch.
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Phenology. Flowering: April to July; Fruiting: August to November.

Distribution: Albania, Algeria, Austria, Bulgaria, Czech Republic (?), France,
Germany, Greece, Iran, Italy, Romania, Russia (Crimea), Syria, Switzerland,
Turkey, Yugoslavia; alt. 30-1,600 m, in forest or woodland; common.

SPECIMENS EXAMINED: ARMENIA: P. Sintenis 3060 (A). AUSTRIA: A. Charpin &
W. Greuter 8446 (A). AZERBAIDZHAN: T. Heideman s.n. (A). BULGARIA: B. Stefanoff
s.n. (A). CAUCASUS: T. Mazurenko s.n. (A). CROATIA: Vukotinovic s.n. (A). FRANCE:
E. Reverchon s 18 (A). GERMANY: C. Baenitz 1398 (GH). IRAN: K. H. Rechinger 853
(US), 6643 (US). ITALY: A. Fiori & A. Beguinot 2724 (GH). RUSSIA: V. V. Makarov s.n.
(A). SWITZERLAND: R. N. Parker s.n. (A). SYRIA: Postian s. n. (US). TURKEY: E. K.
Balls 2015 (A).

This is the only species within its geographical range that has a winged
capsule, outside of the distribution of the genus as a whole.

Fig. 8. Euonymus macroptera Rupr. i 1. fruit branch ; 2. flower.
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9. Euonymus macroptera RUPR., Bull. Phys.-Math. St. Petersb. 15: 359. 1857.
TYPE: CHINA. Heilongjiang (Amur): Without location, C. J. I. Maximowicz s.n
(LE?, not seen). [Fig. 8]

= E. ussuriensis MAaXIM., Bull. Acad. Imp. Sci. Saint-Petersbourg 27: 449. 1881.
TYPE: CHINA. Mandshuria: Ussuri Super, C. J. l. Maximowicz s.n. (GH!).

Deciduous shrub, 2-3 m high; branches and twigs somewhat sturdy, with
striations, brown or gray-brown when dry. Leaves thickly chartaceous or thinly
coriaceous, ovate-elliptic, ovate or obovate, with some divergence, 9-14 x 4-6
cm, widest part in middle, apex acuminate or acute, base subrotund, cuneate or
attenuate, margin crenulate, lateral veins 7-9 pairs, branching and disappearing
before reaching the margin; petiole somewhat sturdy, less than 1 cm long.
Peduncle slender, to 7-10 cm long when fully developed, with 2-3 dichotomous
branches and several to many flowers; pedicel slender, 5-6 mm long. Flower 4-
merous, ¢. 7 mm in diam. Sepals subround, short. Petals whitish-green or
yellow-green, ovate, base cuneate. Ovary with small angles. Capsule green to
brown, or yellow-brown when dry, nearly globose, ¢c. 6 mm in diam., with 4 long
and sharp wings, more than 1 cm long when fully developed; seeds with bright
red aril.

Phenology. Flowering: May to July; Fruiting: August to October.

Distribution: China (Heilongjiang, Jilin, Liaoning), Japan, Korea, Russia (Far
East); alt. 300-2,100 m, in bushes or in mixed forest; occasional.

SPECIMENS EXAMINED: CHINA: JILIN: Antu, Y. L. Chou et al. 815 (PE), 4327 (PE),
Heng Tao Ho Tze, P. H. Dorsett 3215 (A, PE), Jiaohe, Y. L. Chang et al. 965 (PE 2
sheets), without locality, F. H. Chen 609 (A, PE), Forestry Inst. Exped. 84 (MO), 96 (MO),
V. L. Komarov 1041 (A 4 sheets, NY), B. W. Skvortzow 9588 (A), s.n. (A);
HEILONGJIANG: Acheng, G. Z. Wang et al. 506 (PE), Anning, Y. L. Chang et al. 1249
(PE), Mudianjiang, P. H. Dorsett & J. H. Dorsett 4211 (A, MO, NY, PE), Shangzhi, J. J.
Qian et al. 650 (KUN, PE), Y. C. Chu 134 (PE), without locality, S. Korshinsky s.n. (A), C.
J. I. Maximowicz s.n. (GH), L. Schrend s.n. (GH); LIAONING: Dandong, W. Wang et al.
1188 (PE), Qianshan, Y. C. Chu 289 (PE); MANSHURIA [Northeast], without locality, C.
Wilford s.n. (GH). JAPAN: Fujiyama, P. H. Dorsett & W. J. Morse 511 (A, US),
Fukushima, T. Kurosawa et al. 4444 (A, NA), Gifu, H. Kanai & H. Ohashi s.n. (A), 731214
(NA, NY, WU), Gunma, D. E. Boufford & M. Kato 23399 (A), M. Ono & S. Kobayashi s.n.
(NA), Hokkaido, M. Furuse s.n. (A), C. J. I. Maximowicz s. n. (US 2 sheets), C. S.
Sargent s.n. (A), H. Takahashi et al. 8547 (NA), E. W. Wood & D. E. Boufford 3922 (A),
E. H. Wilson 7102 (A), Ishikari, M. Furuse 6770 (NA), K. Tokubuchi s.n. (A), lwashiro, M.
Mizushima 614 (A), Kitami, H. Takahashi et al. 2602 (NA), Kozuke, M. Mizushima 399
(A), Kyoto, G. Murata & F. Konta 345 (US), Mino, K. Shiota 6616 (A), Miyagi, H. Ohashi
et al. 22348 (NA), Nagano, M. Furuse s.n. (A), H. Kanai et al. 9646 (NA), Nemuro, M.
Furuse 6566 (NA), Shizuoka, H. T. Im 2002 (NA), F. Konta 2 (A, NY), Sinano, H. Kanai et
al. 3850 (A), Teshio, F. G. Meyer et al. 18933 (NA), Tochigi, H. Ohashi et al. 1455 (A,
NA), 28198 (NA), Toshigi, T. Kurosawa et al. 4398 (NA), Yakoska, M. Savatier s.n. (US),
Yamanashi, M. Furuse s.n. (A), T. Hashimoto et al. A-13 (US), M. Togashi s.n. (US), 20
(NA, NY, WU). KOREA: Chollanam Do, H. Takahashi & C. S. Chang 6395 (NA), 6492
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(NA), Kang-won-do, T. B. Lee et al. 527 (A), S. Kankyo, T. Ishidoya s.n. (A), E. H. Wilson
9157 (A), 9162 (A), N. Keian, E. H. Wilson 8619 (A 2 sheets); Kogen, E. H. Wilson 9513
(A), 10484 (A, US), 10704 (A), Ryanggang-do, T. Bojarczuk & A. Boratynski 569 (A),
without locality, U. J. Faurie 13262 (WU). RUSSIA: Primorsk, Bopomrov et al. s. n. (NA),
Sakhalin, P. H. Dorsett & W. J. Morse 1336 (A, US), G. Proskuriakova & G.
Porubinovskaia s.n. (NA), J. Shukhobodinib s.n. (A), 31a (A).

Flora of Henan (2: 520. 1988) recorded this species as well as the
synonymous E. ussuriensis, but in fact, they are E. giraldii. Flora of Anhui (3:
367. 1990) recorded this species from Huoshan and Jinzai in the Dabieshan
area of Anhui Province (SE China) as well as in Hebei and Gansu provinces (N
and NW China). In fact, E. kansuensis, used by CHEN H. WANG (1939), is a
synonym of E. giraldii in this work. This species is only found in the Far East of
Russia, NE China as well as Japan and Korea. It seems very similar to E. giraldii,
but the flower in this species is whitish-green which is much different from the
latter with reddish to purple petals, and the fruit wings in this species are much
longer and sharper than in the latter; they are separated also by geographical
isolation.

10. Euonymus oxyphylla MiQ., Ann. Mus. Bot. Lugduno-Batavum. 2: 86. 1865.
TYPE: JAPAN. P. H. Siebold s.n. (not seen). [Fig. 9]

E. latifolia A. GRAY, Mem. Am. Acad. N.S. 6: 384. 1857, non (L.) MiLL. 1771.,

nom. illegit. superfl. R. Ueki s.n. (not seen), non HORT. ex HANDL. 1894.

= E. nipponica MAxiM., Bull. Acad. Imp. Sci. Saint-Petersbourg 27: 447. 1881.
TYPE: JAPAN. Nikko: T. Tschonoski s.n. (not seen).
1 E. oxyphylla Mig. var. nipponica (MAXIM.) BLAKELOCK, Kew Bull. 1951: 279.

1951.

= E. laxiflora BLUME ex MIQ., Ann. Mus. Bot. Lugduno-Batavum. 2: 86. 1865,
non CHAMP. ex BENTH. 1851, nom. illegit. superfl.

= E. robusta NAKAI, Bot. Mag. (Tokyo) 28: 307. 1914. TYPE: KOREA. Kisshu:
Aug. 1912.

= E. yesoensis Koibz., Fl. Symb. Orient. As. 13. 1930. TYPE: JAPAN.

Hakodate: C. J. I. Maximowicz s.n. (1861, GH!).

1 E. oxyphylla MIQ. var. yesoensis (KoIDz.) BLAKELOCK, Kew Bull. 1951: 279.
1951.

E. oxyphylla MiQ. var. kuenbuergia HONDA, Bot. Mag. (Tokyo) 47: 297. 1933.

E. flavescens NAkal, J. Jap. Bot. 18: 605. 1942, non HORT. 1891, nom. illegit.

superfl. TYPE: JAPAN. Zen Syakukei 55 (not seen).

i E. oxyphylla MiQ. var. chartaceifolia C. Y. CHENG, ms., nom. inval.

Deciduous shrub to small tree, to 3-4 m tall; branches and twigs terete, sturdy,
brown or dark-brown when dry. Leaves thickly chartaceous or thinly coriaceous,
ovate-elliptic or ovate-lanceolate, 7-12 x 3.5-5 cm wide, apex acuminate or
acute, base cuneate or attenuate, margin finely serrulate, lateral veins 5-7 pairs,
reticulating and disappearing before reaching the margin; petiole less than 1 cm
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long. Peduncle slender, 6-10 cm long when fully developed, with 1-3
dichotomous branches and several to many flowers; pedicel thin and slender,
less than 10 mm long. Flower 5-merous, 6-8 mm in diam. Sepals subrotund,
short. Petals white with little purple, obovate, apex rotund or acute, base
cuneate. Capsule green to brown, or yellow-brown when dry, nearly globose, c.
1.2 cm in diam. and c. 1.0 cm long, without wings or with 5 slight angles only,
opening into 5-lobes at maturity; seeds with bright red aril.

Fig. 9. Euonymus oxyphylla MiQ. i 1. fruit branch.
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Phenology. Flowering: April to June; Fruiting: August to November.

Distribution: China (Anhui, Fujian, Henan, Hubei, Jiangxi, Liaoning, Shandong,
Taiwan, Zhejiang), Japan, Korea; alt. 40-2,300 m, in forest or woodland;
common.

SPECIMENS EXAMINED: CHINA: ANHUI: Chuhwashan [Jiuhuashan], R. C. Ching
2822 (A), Huangshan, M. Chen 1247 (PE 2 sheets), Sexian, K. C. Kuan 75303 (PE),
Wangshan [Huangshan], R. C. Ching 2989 (A), Wuyuan, R. C. Ching 3251 (A); FUJIAN:
Congan, C. P. Tsien et al. 400809 (PE), 400945 (PE); Wuyishan, Wuyishan Exped.
160(PE), 169 (MO); HENAN: Songxian, Henan Forestry Bureau 1082 (PE); HUBEI:
Shengnognjia, 1980 Sino-Amer. Exped. 1288 (A, NA); JIANGXI: Dexin, K. Yao 11455 (A,
NA), Lushan, S. J. Shen 723 (PE), Wugongshan, Jiangxi Exped. 950 (PE), 1356 (PE 2
sheets), Yinchun, J. S. Yue et al. 3386 (PE), Zhangjiang, P. C. Tam 63583 (MO);
LIAONING: Lushun, Z. Wang et al. 998 (PE); SHANDONG: Kunyushan, T. Y. Choo et al.
441 (N), PE Herb. 3139 (PE 2 sheets), Mengshan, T. Y. Choo et al. 6137 (PE); TAIWAN:
Hualien, H. L. Ho & Y. I. Lien 1253 (A), Miaoli, C. H. Chen et al. 652 (A); ZHEJIANG:
Changhua, Y. Y. Ho 23131 (NAS), 26379 (PE), 29027 (PE), 29184 (PE), 29837 (PE),
Linan, no collector 832-116 (PE), Tianmushan, R. C. Ching 5088 (A), Y. Y. Ho 21188
(NAS), 22126 (PE), 22305 (PE), 22459 (PE), 24813 (PE), T. Hong & P. C. Keng 212
(KUN), 313 (KUN), Zhejiang Natural Museum 3320 (KUN), Tiantai, G. R. Chen 2309
(KUN, PE), R. C. Ching 1425 (NA), Zhejiang Exped. 27972 (PE), 29229 (PE),
Wuyanling, S. Y. Chang 5665 (PE). JAPAN: Aichi, K. Torri s.n. (A), Akita, H. Muroi 4651
(A), Aomori, H. Muroi 4512 (A), Ehime, T. Takahashi 2021 (A), Gunma, S. Kurata & T.
Nakaike 10020 (A), Hondo, S. Kitamura s.n. (A), Hokkaido, K. Deguchi 7559 (A), H.
Tanahashi et al. 8547 (NA), Honshu, K. Tohda et al. 1107 (A), H. Ohashi et al. 21876
(A), Hyogo, H. Muroi 6262 (A), lwate, H. Muroi 3941 (A), Kagoshima, H. Takahashi 6891
(NA), Kanagawa, M. Furuse s.n. (A), Kawaga, M. Takahashi 1918 (A), Kushiro, F. G.
Meyer et al. 19107 (NA), Kyoto, S. Tsugaru & T. Takahashi 22778 (A), Mie, H. Muroi
1796 (A), Miyagi, T. Wakasugi 80 (A), Musashi, M. Mizushima 1956 (A), Miyagi, T.
Ohmiya et al. 28001 (A), Nagano, M. Furuse s.n. (A), Niigata, T. Togashi et al. 28 (A),
Niko, M. Mizushima 2111 (A), 2340 (A), Okayama, H. Muroi 6039 (A), Oshima, F. G.
Meyer et al. 19247 (NA), Shiga, S. Tsugaru et al. 13263 (A), Shimane, K. Mumoro & S.
Thugaru 3190 (A), Shinano, M. Mizushima 2838 (A), Shizuoka, A. Takahashi & F. Konta
11002 (A), Tanba, G. Murata 9726 (A), Tochigi, H. Ohba & S. Akiyama 1242b (A), Tokyo,
M. Amano 38 (A), Tottori, H. T. Im & T. Kawahara 3357 (A), Toyama, T. Yamazaki 9738
(A), Tsuribana, S. Suzuki 89 (A), Yamagata, H. Ohashi et al. 3475 (A). KOREA:
Chollabuk Do, H. Takahashi & C. S. Chang 6533 (NA), 6537 (NA), Cholla Namdo, B. R.
Yinger et al. 3058 (NA), Cholla Pukto B. R. Yinger et al. 3337 (NA), Chungchung Namdo,
B. R. Yinger et al. 3502 (NA), Chusan, C. Wilford s.n. (GH), Dagelet Is. E. H. Wilson
8581 (A), Heiki, E. H. Wilson 8726 (A, US), 10638 (A), Hogen E. H. Wilson 9246 (A),
9283 (A), Kang-Won Do, S. G. March et al. 107 (NA), Kyong Gi, B. R. Yinger et al. 2843
(NA), Kyongsan, Y. S. Kim s.n. (A), Naejang Mt., B. R. Yinger et al. 3343 (A), Quglpaert
Is. E. H. Wilson 9477 (A), Songni-San, F. G. Meyer 22 (NA).

This species is well known and widespread from E. Asia, and can easily be
recognized in the section because the wings are too short to be seen, especially
compared with others in the section. However, its ovate-elliptic or ovate-
lanceolate leaves as well as the long slender peduncle are the major characters
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both in the field and in the herbarium. Fruiting specimens are easily identified as
members of Section lllioides since the wing is extremely short. However, other
characters separating them between sections are totally different from each
other. SUGAWARA (1940) reported this species from S Sakhalin, and was
followed by the Flora of USSR (1974). However, no specimens were cited by
them from that area, nor have we seen any from Russia.

11. Euonymus rehderiana LOES. in SARG., Pl. Wilson. 1: 488. 1913. TYPE:
CHINA. Western Szechuan: Mupin, alt. 1600-2300 m, Oct. 1908, E. H. Wilson
1132 (Al MOY). [Fig. 10]

E. bicolor H. LEv., Fedde Repert. Sp. Nov. Regni. Veg. 8: 260. 1914. TYPE:
CHINA. Kouy-Tcheou, Long-Ly, Ma-Jo, Nov. 1907, M. M. Cavalerie 2238 (not
seen, merotype Al, photo Al).

= E. proteus H. LEv., Fedde Repert. Sp. Nov. Regni. Veg. 8: 260. 1914. TYPE:
CHINA. Kouy-Tcheou: Pai-Tchen, 30 Mars 1905, M. M. Cavalerie s.n. (not
seen).

Deciduous shrub to small tree, c. 5 m high; branches and twigs sturdy, brown
or gray-brown when dry. Leaves thickly coriaceous, elliptic-ovate or obovate-
elliptic, 6-9 x 2.5-4 cm, apex acuminate or acute, base attenuate, or cuneate,
margin entire, lateral veins 5-7 pairs, disappearing before reaching the margin;
petiole 1-2 cm long. Peduncle from new branches only, usually pendent, 5-8 cm
long, with c. 2 dichotomous branches and several flowers. Flower 5-merous, 6-7
mm in diam. Sepals deltoid, very small. Petals ovate-rotund, yellow-green or
greenish-yellow; pedicel short and slender, c. 6 mm long. Capsule pink to red
when fresh, or brown to greenish-brown when dry, nearly compressed-globose,
1.2-1.4 cm in diam., with 5 short and flat wings, less than 5 mm long when fully
developed; seeds 2, with orange aril.

Phenology. Flowering: April to May; Fruiting: July to October.

Distribution: China (Guangxi, Guizhou, Sichuan, Yunnan); alt. 450-1,600 m, in
thickets or forest; occasional.

SPECIMENS EXAMINED: CHINA: GUANGXI: Rongxian, H. C. Ho 82434 (PE),
136033 (PE); GUIZHOU: Anshui, S. W. Feng 401 (PE), Bijie, P. H. Yu 809 (KUN 2
sheets, PE), Ceheng, 420 (PE 2 sheets), Guiyang, Z. Y. Cao 278 (PE 2 sheets),
Loushan, Y. Tsiang 5121 (A, N, NY, PE), Pichieh, P. Y. Hua 809 (KUN 2 sheets), Y.
Tsiang 9029 (A, N 2 sheets, NY), Qingzhen, Sichuan-Guizhou Exped. 2136 (PE),
Xingren, C. Z. Dang 248 (PE); SICHUAN: Ebian, Z. X. Zhao s.n. (KUN 2 sheets), 124
(KUN, PE), Emei, W. R. He 833 (KUN), Y . Y. Ho 6145 (NAS), Southwest Forestry
College Exped. 3084 (PE), Z. S. Zheng 392 (KUN), 444 (KUN), Hanyuan, T. P. Wang
8735 (PE), Hongya, C. W. Yao 3765 (PE), Liangshan, Sichuan Economic PI. Exped. (59)
188 (KUN), Leibo, Z. T. Guan 7833 (PE), T. T. Yu 3691 (PE), 3978 (PE), Nanchuan, Y.
Y. Ho 4374 (NAS), K. L. Chu 1431 (PE), J. H. Xiong & Z. L. Zhou 90736 (PE), Omeishan
[Emeishan], H. C. Chow 8157 (A), W. P. Fang 3195 (A, N, NY, PE), 7656 (A, NY), 7835
(A), 16075 (A), 18951 (A), Y. S. Liu 1775 (A, NA), S. L. Sun 197 (KUN), 663 (KUN), 902

32



(KUN), 3357 (KUN), 3621 (KUN), 3980 (KUN), 17842 (MO), F. T. Wang 23254 (A), E. H.
Wilson 4787 (A), T. T. Yu 516 (A, PE 2 sheets), K. H. Yang 54188 (KUN, PE 2 sheets),
54263 (KUN, PE 2 sheets), 54728 (KUN, N), 56000 (KUN), Pingshan, Sichuan Economic
Pl. Exped. (59) 1100 (KUN, PE), Tianquan, Erlangshan Exped. 417 (SZ), H. L. Tsiang
33705 (PE), 33974 (PE), Z. L. Wu 12454 (PE), J. H. Xiong 35315 (SZ), without location,
W. C. Cheng 10144 (KUN), 10147 (KUN), Wushan, H. F. Chow 109775 (PE); YUNNAN:
Daguan, Northeast Yunnan Exped. 2264 (KUN 2 sheets, PE), Pingshan, F. T.
Wang22746 (NAS), Xichou, Wenshan Seeds & Seedling Team s.n. (KUN), Zhenxiong,
P. Y. Hua 990 (KUN 2 sheets, PE), Northeast Yunnan Exped. 1156 (KUN).

Fig. 10. Euonymus rehderiana Loes. T 1. fruit branch; 2. flower.
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This is one of the most easily recognized species in the genus, for its fruit with
five short wings and the thickly coriaceous leaves with short petiole.

12. Euonymus sachalinensis (FRIEDR. SCHMIDT) MAXIM., Bull. Acad. Imp. Sci.
Saint-Petersbourg 28: 446. 1881. SYNTYPES: CHINA. Mandshuria austro-
orientali: C. Wilford s.n. (not seen); fl. Suifun: E. Friedrichsthal s.n. (not seen), C.
F. Schmidt s.n. (not seen), J. Goldenstadt s.n. (not seen); Sachalin: E.
Friedrichsthal s.n. (not seen), C. F. Schmidt s.n. (not seen); JAPAN. T.
Tschonoski s.n. (not seen). [Fig. 11]

Bas.: E. latifolia (L.) MILL. var. sachalinensis FRIEDR. SCHMIDT, Reis. Amur-Land.
Bot. 121. 1868.

E. planipes KOEHNE, Mitteil. Deutsch. Dendrol. Ges. 62. 1906. TYPE: JAPAN.
E. tricarpa Koibz., Icon. PI. Koisikav 3: 77. t. 184. 1916.

E. erosidens PROKH. in KoM., Fl. URSS 14: 570. 1949.

Kalonymus maximowicziana PROKH. in KOM., Fl. URSS 14: 744. 1949.

E. miniata ToLm., Bot. Mater. Gerb. Bot. Inst. Komarova Akad. Nauk SSSR
18: 159. 1957. TYPE: RUSSIA. Far East: Dominsk, A. |. Tolmatchev s.n. (not
seen), A. I. Tolmatchev et J. Motorina s.n. (not seen).

Deciduous shrub, 2-3 m high; branches and twigs somewhat sturdy, with
striations, brown or gray-brown when dry. Leaves thickly chartaceous or thinly
coriaceous, ovate-elliptic, ovate or wide elliptic, with some divergence, 9-15 x
5.5-8.5 cm, widest part in middle, apex acuminate or acute, base subrotund,
cuneate or attenuate, margin crenulate, lateral veins 7-9 pairs, branching and
disappearing before reaching the margin; petiole slightly sturdy, less than 1 cm
long. Peduncle slender, to 5-8 cm long when fully developed, with 1 to 3
dichotomous branches and several flowers; pedicel slender, 5-6 mm long.
Flower 5-merous, 7-9 mm in diam. Sepals subround, short. Petals reddish to
purple or chocolate, ovate, base cuneate. Ovary with small angles, 5-locular,
sometimes only 3- or 4-locules developed. Capsule green to brown, or yellow-
brown when dry, nearly globose, c. 1 cm in diam., with 5 short and obtuse wings,
less than 5 mm long when fully developed, sometimes only 3-4 wings developed,;
seeds with bright red aril.

Phenology. Flowering: April to July; Fruiting: August to November.

Distribution: China (Heilongjiang, Jilin, Liaoning); Japan, Korea, Russia (Far
East); alt. 100-2,650 m, in bushes or in mixed forest; occasional.

SPECIMENS EXAMINED: CHINA: HEILONGJIANG: Boli, Y. L. Chang et al. 2107
(PE); LIAONING: Benxi, Y. C. Chu 1299 (PE), Z. S. Wang et al. 4391 (PE), Caohekou, Y.
Yabe s.n. (N 2 sheets), Fengcheng, W. Wang et al. 1670 (PE), Hengren, Hengren
Exped. 179 (PE), Lusun, Z. Wang et al. 988 (PE 2 sheets), Xiuran, W. Wang et al. 1349
(PE 2 sheets), 1542 (PE); NORTHEAST: without locality, C. J. I. Maximowicz s.n. (GH).
JAPAN: Fudziyama, T. Tschonoski s.n. (GH), Gifu, H. Muroi 4295 (A), Gunma, M. Ono &
S. Kohayashi 132958 (NA), Hida, M. Mizushima 1105 (A), Hokkido, S. Akiyama 186
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Fig. 11. Euonymus sachalinensis (FRIEDR. ScHMIDT) MaxiM. T 1. fruit branch; 2. fruit;
3. flower

(NY), H. T. Im & M. Amano 7726 (NY), M. Kume s.n. (A), K. Mimoro & S. Tsugaru 4924
(NY), 4925 (NY), 5159 (NY), 5275 (NY), F. G. Meyer et al. 18974 (NA), J. Murata & T.
Yahara 37602 (NY), C. S. Sargent s.n. (A), H. Takahasi & S. Uematsu 8462 (NA), H.
Takahashi et al. 8565 (NA), 6602 (NA), Hondo, E. H. Wilson 7509 (A), Ishikari, H.
Takahashi et al. 2525 (NA), lwashiro, M. Mizushima 1133 (A), lwate, H. Muroi 412 (A),
Kai, M. Furuse s.n. (A), Kitami, M. Furuse 9487 (NA), 9528 (NA), S. Heori s.n. (A), F. G.
Meyer et al. 19008 (NA), Kobe, H. Muroi 395 (A), Kozuke, M. Mizushima 607 (A), Kuriles,
S. Saito 6078 (A), Kushiro, F. G. Meyer et al. 19110 (NA), Mutsu, K. Hosoi 10198 (A),
Nagano, M. Furuse 3863 (A), 3719 (A), Okinawa, M. Furuse 483 (NA), Rikuchu, K. Hosoi
11045 (A), Sapporo, T. Arimoto s.n. (GH), Sinano, T. Yamazaki 156 (A), Teshio, R. K.
Beattie & Y. Kurihara 10297 (A, NA), B. Kasapligil 3565 (NA), Teshiwo, M. Furuse 8733
(NA), F. G. Meyer et al. 18943 (NA), Tochigi, T. Kurosawa et al. 4263 (A), F. Yamazaki
9837 (NA), Toyama, H. Kanai et al. 3957 (A), Yamanashi, M. Togashi 10647 (A),
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Yokohama, C. J. I. Maximowicz s.n.(NY). KOREA: Chol-la-nam-do, H. Takahashi & C. S.
Chang 433 (A), Hongo-san, E. H. Wilson 10450 (A, US), 10708 (A), 10502 (A), N. Huan,
E. H. Wilson 8619 (A), Kumgang-san, T. Bojarczuk & A. Boratynski 783 (A), 784 (A),
Kyong-gi-do, C. S. Chang 56 (A), Mt. Hanggii, T. Nakai 2061 (A), without locality, U. J.
Faurie 3010 (WU), 3124 (WU 2 sheets), S. Yankyo, E. H. Wilson 9229 (A). RUSSIA: Far
East, T. Tschonoski & T. Leoviobi 2487 (A), Primorsk, N. Palczevsky s.n. (NA), Sachalin,
A. Bunge s.n. (P), P. Glehn s.n. (GH), A. K. Skvortrov s.n. (NA), Vladivostok, G.
Proskuriakova & G. Porubinovskaia s.n. (A, NA).

The syntype specimens collected by PrRzewALskl from Gansu (Northwest
China) should be another species (for details see E. giraldii in this work). The
flower and fruit in this species is 5-merous, but sometimes only 3 or 4 locutes are
developed into mature fruit in the eastern and northern parts of the distribution,
especially from northern Japan and northern Far East of Russia; this character is
sometimes found in the same specimen (see above citation), so that separation
of taxa only by the number of wings or locules in the fruit could not be accepted
in this case. This species is very similar to E. oxyphylla in the texture of the
leaves, but fruit with its very short wing makes it separable from the latter, and it
is also different from E. macroptera in the same area.

13. Euonymus sanguinea LOES. ex DIELS, Bot. Jahrb. Syst. 29: 441, tab. 5: A,
B. 1900. TYPE: CHINA. Western Szechuan: Tachienlu, alt. 3000-3300 m, Oct.
1908, E. H. Wilson 1308 (A! designed here). [Fig. 12]

E. sanguinea LOES. ex DIELS var. camptoneura LOES. ex DIELS, Bot. Jahrb.

Syst. 29: 442, 1900. SYNTYPES: CHINA. Sichuan: Nanchuan, C. Bock & A.

Rosthorn 1565 (Al), 1567 (not seen).

= E. sanguinea LOES. ex DIELS var. orthoneura LOES. ex DIELS, Bot. Jahrb.
Syst. 29: 442. 1900. SYNTYPES: CHINA. Hupeh: A. Henry 6183 (Al, US!);
Sichuan: Nanchuan, C. Bock & A. Rosthorn 491 (not seen).

= E. sanguinea LOES. ex DIELS var. laxa LOES., Bot. Jahrb. Syst. 30: 465. 1902.
SYNTYPES: CHINA. Shaanxi: G. Giraldi 218 (not seen), 231 (not seen), Wm.
Purdom 13 (Al).

= E. sanguinea LOES. ex DIELS var. pachyphylla PAMP., Nuov. Giorn. Bot. Ital.
17: 420. 1910. TYPE: CHINA. Hupeh: Monte Niang-niang, alt. 1850 m, 1907,
A. Silvestri 1357 (PE!, merotype Al, photo A!).

= E. monbeigii W. W. SM., Notes Roy. Bot. Gard. Edinburgh 10: 34. 1917.
TYPE: CHINA. Yunnan: NW, 1907, Monbeig 58 (not seen).

= E. sanguinea LOES. ex DIELS var. lanceolata S. Z. Qu & Y. H. HE, Bull. Bot.
Res., Harbin 8(4): 95, f. 4-7. 1988. TYPE: CHINA. Shaanxi: Nanzheng, alt.
770 m, Aug. 5, 1963, M. C. Wang 728 NWCF (not seen).

i E. sanguinea LOES. ex DIELS var. brevipedunculata LOES. in SARG., Pl

Wilson. 1: 495. 1913, nom. inval. TYPE: CHINA. Western Szechuan:

Tachienlu, alt. 3000-3300 m, Oct. 1908, E. H. Wilson 1308 (MO! US!).
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Fig. 12. Euonymus sanguinea DIELs. T 1. flower branch; 2. flower; 3. fruit

Deciduous shrub or small tree, 3-5 m tall; branches and twigs sturdy, with
striations, brown or gray-brown when dry. Leaves coriaceous, ovate-elliptic, with
some divergence, 6-8 x 3-4 cm, apex acuminate or acute, base subrotund,
cuneate or attenuate, margin sharply and finely serrate, sometimes combined
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with finely crenulate, lateral veins 5-7 pairs, disappearing before reaching the
margin; petiole usualy less than 1 cm long, occasionally more than 1 cm long.
Peduncle to 5-7 cm long when fully developed, with 1-2 dichotomous branches
and several to many flowers; pedicel slender, 5-6 mm long. Flower 4-merous,
less than 6 mm in diam. Sepals subround, short. Petals whitish-green or
greenish white, ovate, base cuneate. Ovary with small angles. Capsule green to
brown, or yellow-brown when dry, nearly globose, less than 1 cm in diam., with 4
wide and sharp wings, more than 8 mm long when fully developed; seeds with
bright red aril.

Phenology. Flowering: April to June; Fruiting: July to October.

Distribution: China (Gansu, Henan, Hubei, Hunan, Ningxia, Qinghai, Shaanxi,
Shanxi, Sichuan, Xizang, Yunnan); alt. 1,800-3,700 m, in bushes or in mixed
forest; common.

SPECIMENS EXAMINED: CHINA: GANSU: Lanzhou, Y. Q. He 5270 (PE), Pingliang,
Yellow River Exped. 1802 (KUN), without locality, E. Licent 4281 (BM 2 sheets),
Yuzhong, C. Y. Wu et al. 9014 (KUN 2 sheets), 9176 (KUN); HENAN: Lingbao, J. Q. Fu
73 (KUN, N), Lushi, J. Q. Fu 1735 (KUN); HUBEI: Ichang [Yichang], A. Henry 3742 (P),
Junxian, K. R. Liu 21 (PE), Patung [Badong], E. H. Wilson 589 (A, NY), 589a (A, NY),
Shengnongjia, 1980 Sino-Amer. Exped. 1004 (A, KUN, NA, NY), 1799 (A, KUN, NA, NY),
1871 (A, KUN, NA, NY), Wan Tsao Shan, W. C. Cheng 3942 (A), 4287 (US), W. Hupeh,
A. Silvestri 1358 (A), E. H. Wilson 1160 (A, NY, P, US), 2053 (A), 3111 (A, GH, MO),
Without locality, A. Henry 5445 (GH), 6039 (A 2 sheets, US), 6507 (GH), 6556 (GH), A.
Silvestri 5074 (A), Xingshan, H. J. Li 436 (PE); HUNAN: Sangzhi, T. R. Cao 90126
(KUN); SHAANXI: Chiehhsiu [Jiexiu], H. Smith 5791 (A, MO), 7816 (A), Fuping, K. T. Fu
4823 (KUN, MO), Hu Hsien [Fuxian], Fr. Hugh s.n. (BM), Thaepeisan [Taibaishan], Fr.
Hugh s.n. (BM 2 sheets); SHANXI: Yongji, T. W. Liu 277 (MO); SICHUAN: Baoxing, no
collector 261 (KUN), Chengkou, T. L. Dai 104901 (KUN), 105534 (KUN), 105595 (KUN
sheets), 105871 (KUN), 106666 (KUN), Chengtu [Chengdu] Plain, F. T. Wang 22115 (A,
PE), Chuti, G. N. Potanin s.n. (A); Daocheng, Qinghai-Xizang Exped. 5990 (KUN), Dege,
Y. W. Tsui 5106 (KUN), 5829 (KUN), 5864 (KUN), Derong, Qinghai-Xizang Exped. 3207
(KUN), Emeishan, D. D. Tao 11433 (KUN 2 sheets), Guanxian, D. E. Boufford & B.
Bartholomew 24776 (A, MO, NY), Huangning, S. K. Wu 1793 (KUN), Lifan [Lixian], F. T.
Wang 21609 (A, KUN), 21659 (KUN); Li Hsien (Lixian), K. F. Li 74238 (KUN), Muli, K. M.
Feng 2949 (A, KUN), G. Forrest 16992 (A), 21342 (A, US), Qinghai-Xizang Exped. 14135
(KUN), 14679 (KUN 2 sheets), T. T. Yu 6114 (KUN 2 sheets), 14150 (A, KUN), S. K. Wu
2491 (KUN 2 sheets), 2630 (KUN 2 sheets), 2705 (KUN 2 sheets), Mupin [Baoxing], T.
P. Soong 38286 (KUN), 38307 (KUN), 38856 (KUN 2 sheets, PE), 39022 (KUN), E. H.
Wilson 4308 (A), Nanchuan, K. C. Kuan 1250 (PE), K. F. Li 60985 (KUN), 61014 (KUN),
61532 (KUN), 61631 (KUN, PE), 61943 (KUN, PE), 63337 (KUN), 63397 (KUN), 63890
(KUN), Nanshuibeidian Exped. 4892 (KUN), West Chinese Academy of Sciences 3177
(PE 2 sheets), J. H. Xiong & Z. L. Zhou 90975 (PE), 93068 (KUN), 93279 (KUN), 93759
(KUN), Pingwu, no collector 10821 (PE), Tatsienlu (Kangding), J. Kachkarow s.n. (A), J.
A. Soulie 789 (P), Tianquan, Sichuan Agricultural College Team 956 (KUN), Xiangcheng,
Qinghai-Xizang Exped. 4140 (KUN 2 sheets), Sichuan Vegetation Exped. 2934 (KUN),
without locality, P. W. Bristol 116 (A), A. Henry 5562 (GH), 7254 (GH); XIZANG: Gyirong,
Qinghai-Xizang Exped. 6266 (KUN 2 sheets), 7023 (KUN 2 sheets), C. Y. Wu et al. 75-
563 (KUN 2 sheets), Kangbei, S. Jiang 9931 (KUN), Mainling, Qinghai-Xizang Exped.
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(Suppl.) 750871 (KUN 2 sheets), Qamdo, Qinghai-Xizang Exped. 73-46 (KUN 2 sheets),
73-380 (KUN), Tsarung, J. F. Rock 23181 (A, US), Tsawarung, C. W. Wang 65165 (A),
66357 (A, KUN), Yadong, Qinghai-Xizang Exped. 74-2205 (KUN), Zayu, Qinghai-Xizang
Exped. 73-332 (KUN 2 sheets); YUNNAN: A-tun-tze (Degen), G. Forrest 13973 (A), C.
W. Wang 70042 (A), 70228 (A, KUN), 70261 (A, KUN), T. T. Yu 7824 (BM), 8496 (KUN 2
sheets), 8587 (KUN 2 sheets), Beima Shan, G. Forrest 13810 (A), Bijiang, Bijiang Exped.
1186 (KUN), Degen, K. M. Feng 5730 (KUN 2 sheets), 9969 (KUN), Qinghai-Xizang
Exped. 2951 (KUN 2 sheets), 2593 (KUN 2 sheets), 11131 (KUN), Fugong, Q. Lin
791987 (KUN 2 sheets), Landsang-djiang [Mekong], H. Handel-Mazzetti 8816 (WU),
8872 (WU), Lijiang, C. Z. Bao 20425 (KUN 2 sheets), R. C. Ching 30835a (KUN 2
sheets), Jinshajiang Exped. 4558 (KUN 2 sheets), Botanic Garden 100226 (KUN), Lofa
et Tseku, H. Handel-Mazzetti 1709 (A), Mekong-Salween divide, G. Forrest 14124 (A),
Mekong-Salween watershed, G. Forrest 20134 (A, US), 21612 (A, US), J. F. Rock 8891
(A, NY, US), Shiongcheng, T. T. Yu 13353 (KUN), Yungning [Ningliang], G. Forrest
21249 (A, US), Weixi, T. T. Yu 8219 (A, KUN), without locality, G. Forrest 10753 (A, BM),
10893 (A, K), 13451 (A), 22423 (A), T. T. Yu 9968 (A), Zhongdian, K. M. Feng 1086
(KUN), 23482 (KUN), 23483 (KUN 2 sheets), Qinghai-Xizang Exped. 1196 (KUN), T. T.
Yu 1068 (KUN), 8190 (KUN), 11250 (KUN 2 sheets), 11289 (KUN); N CENTRAL CHINA:
Huantousan, Fr. Hugh s.n. (BM), Kuitousan, Fr. Hugh s.n. (BM), Laoyusan, Fr. Hugh s.n.
(BM), Miaowangsan, Fr. Hugh s.n. (BM 2 sheets), Ngosan, Fr. Hugh s.n. (BM 2 sheets),
Rifongsan, Fr. Hugh s.n. (BM), without locality, Fr. Hugh 118 (BM).

The major characters of this species are the coriceous leaves of medium size,
serrulate or crenate on the margin, 4-merous white flowers, as well as the
medium sized capsule with 4 wide and sharp wings which are held nearly
horizontal.

14. Euonymus schensiana MaxiM., Bull. Acad. Imp. Sci. Saint-Petersbourg 27:
444. 1881. TYPE: CHINA. Schenxi: Han-tschung, Dr. Piasezki s.n. (not seen).
[Fig. 13]

E. elegantissima LOES. & REHDER in SARG., Pl. Wilson. 1: 496. 1913.
SYNTYPES: CHINA, Western Hupeh: Fang Hsien, alt. 1600-2300 m, May 26,
1907, E. H. Wilson 3114 (A!, GH!, MO!, US!); without locality, A. Henry 6584
(GH".

= E. haoi LOES. ex CHEN H. WANG, Chin. J. Bot. 1(1): 50. 1936, in note.
SYNTYPES: CHINA. Shensi: Huashan, cultivated in the temple of
Chaoyongtung, Aug. 25, 1932, K. S. Hao 4180 (PE! 3 sheets), same locality,
Aug. 2, 1932, K. S. Hao 4125 (PE! 2 sheets), Sianfu, cultivated, June 14,
1933, Y. C. Wang 20 (not seen).

Deciduous shrub, several meter high; branches and twigs somewhat sturdy,
with striations, brown or gray-brown whern dry. Leaves thickly chartaceous,
ovate-elliptic, obovate or obovate-ellliptic, 5-8 (10) x 2.5-4 cm, apex acuminate or
acute, base subrotund, cuneate or attenuate, margin finely crenulate, lateral
veins 4-6 pairs, disappearing before reaching the margin; petiole less than 1 cm
long. Peduncle slender, up to more than 10 cm long when fully developed, with
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1-2 dichotomous branches and several to many flowers; pedicel thin and
slender, c. 10 mm long. Flower 4-merous, c. 7 mm in diam. Sepals subround,
short. Petals whitish-green or greenish white, obovate, apex acute, base
cuneate. Ovary with small angles. Capsule green to brown, or yellow-brown
when dry, nearly globose, c. 1 cm in diam., with 4 wide and obtuse wings, more
than 8 x 6 mm when fully developed; seeds with bright red aril.

Phenology. Flowering: April to May; Fruiting: September to November.

Distribution: China (Gansu, Henan, Hubei, Ningxia, Shaanxi, Sichuan); in
foothills; rare.

SPECIMENS EXAMINED: CHINA: GANSU: Tianshui, Q. X. Li 219 (PE), Yuzhong, H.
L. Cui et al. 80-395 (PE), without locality, T. P. Wang 5365 (PE); HUBEI: Chuchi, K. M.
Liu 8853 (PE); SHAANXI: Huashan, J. Hers 3029 (A), 3031 (A), Leigongshan, T. P.
Wang & T. N. Liou 9259 (PE), Mei Hsien [Meixian], T. N. Liou & P. C. Tsoong 1603 (PE),
W. Y. Hsia 4596 (PE), Nanzheng, K. T. Fu 11030 (KUN), Taipeishan (Taibaishan), T. N.
Liou & P. C. Tsoong 1602 (KUN 2 sheets), 1954 (PE), Wm. Purdom 11 (A, US),
Wugong, Agricultural College Team 78 (PE); SICHUAN: Chengdu, H. Yu 531 (PE),
Emeishan, Sichuan Exped. 1692 (PE), Hongya, Sichuan Economic Pl. Exped. (59) 1514
(KUN, PE 2 sheets), Leibo, no collector 13371 (PE), Meigu, no collector 13629 (PE),
Qingchuan, Qingchuan Exped. 2827 (PE), Without locality, F. Chanix 21 (A).

The species is related to E. giraldii, but differs from it by the wide wings on the
capsule as well as the long peduncle up to more than 10 cm. However, there is
not enough material available at present, and further research is needed. The
distribution in Henan and Ningxia are based on local floras, and specimens were
unavailable for the present work (Flora of Henan 2: 519. 1988, Flora of Ningxia
1: 442. 1986).

15. Euonymus subcordata J. S. MA, Harvard Pap. Bot. 10: 95, fig. 7. 1997.
TYPE: CHINA. Guangxi: Longjun [Longjin], S. H. Chun 13297 (MQO!).

Shrub, c. 2 m high; branches and twigs sturdy, 4 angled or subalate (winglike)
when young, brown or gray-brown when dry. Leaves thickly coriaceous, ovate-
oblong, 13-15 x 4-6 cm, apex acuminate, base cordate, margin coarsely serrate,
lateral veins impressed on upper surface, prominent on lower surface, sessile.
Pedicel thin, c. 10 mm long. Flower 4-merous, not seen. Capsule (young) green,
globose, almost 4-winged, c. 1 cm in diam.

Phenology. Flowering: before July; Fruiting: August or later.

Distribution: China (Guangxi); in forest; rare.

This species looks like E. chloranthoides, but differs by having a 4-merous
capsule, cordate leaves without a petiole, and the nerves impressed on the
upper surface. It is still in need of further study, since there are no specimens
besides the type, which has only very young fruit.
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16. Euonymus szechuanensis CHEN H. WANG, Contr. Bot. Surv. Northw. China
1: 49. 1939. TYPE: CHINA. Szechuan: without precise locality, F. T. Wang 57a
(PEN. [Fig. 14]

Deciduous shrub, several meter high; branches and twigs somewhat sturdy,
with striations, brown or gray-brown when dry; leaves thickly chartaceous, ovate-
elliptic, obovate or obovate-ellliptic, 6-11 x 3-4 cm, apex acuminate, caudate or
acute, base cuneate or attenuate, margin finely crenulate, lateral veins 5-6 pairs,
disappearing before reaching the margin; petiole less than 1 cm long. Peduncle
slender, to more than 10 cm long when fully developed, with 1-2 dichotomous
branches and several to many flowers; pedicel thin and slender, c. 10 mm long.
Flower 5-merous, up to 1.2 cm in diam. Sepals subround, short. Petals dark red
or purple, obovate, apex rotund, base cuneate. Ovary with small angles. Capsule
green to brown, or yellow-brown when dry, nearly globose, c. 1 cm in diam., with
5 wide and sharp wings, less than 6 x 5 mm when fully developed; seeds with
bright red aril.

Phenology. Flowering: April to July; Fruiting: July to August.

Distribution: China (Shaanxi, Sichuan, Yunnan); alt. 700 - 1600 m, in forest;
occasional.

SPECIMENS EXAMINED: CHINA: SHAANXI: Nanzheng, M. C. Wang 728 (PE);
SICHUAN: Baoxing, K. L. Chu 3322 (Sz), 3273 (SZ), Chengdu, W. P. Fang 12396 (SZz),
S. S. Chien 5291 (SZ), Chengkou, T. L. Dai 100315 (SZ), 100700 (SZ), Ebian, K. H.
Yang 55153 (KUN, PE), 55480 (KUN), Z. X. Zhao 769 (KUN 2 sheets), Z. S. Zheng 160
(KUN), Fupien (lat. 31.03 N, long. 102.00 E), F. T. Wang 21408 (A, KUN 2 sheets), Kuan
Hsien [Guanxian], F. T. Wang 20849 (A, KUN), Leibo, Sichuan Economic PIl. Exped. (59)
105 (KUN), 311 (KUN, PE), 689 (KUN), Omeishan [Emeishan], R. C. Ching 149 (PE),
154 (PE, 2 sheets), T. H. Tu 90 (PE, 2 sheets), W. P. Fang 17054 (A, PE), 17342 (A,
IBSC, MO), 17917 (A), T. N. Liou 1124 (PE), P. Luo et al. 1889 (SZ), X. B. Peng 6120
(PE), S. L. Sun 466 (KUN, SZ), 2596 (KUN), 3449 (KUN), E. H. Wilson 4790 (A, P), J. H.
Xiong et al. 22269 (PE), 30434 (SZz), 31423 (PE), 92310 (PE), S. N. Xu 708 (PE), K. H.
Yang 55206 (KUN, SZ), 55269 (Sz), 55481 (PE, SZ), 65467 (PE), Pingshan, T. T. Yu
3119 (PE), Tianquan, Y. P. He 43434 (SZ 2 sheets), W. K. Hu 10210 (PE), H. L. Tsiang
35315 (PE), Sichuan Economic Pl. Exped. (59) 985 (KUN); YUNNAN: Daguan, Northeast
Yunnan Exped. 101 (KUN 2 sheets), Qiaojia, Northeast Yunnan Exped. 1444 (KUN 2
sheets), Yiliang, Northeast Yunnan Exped. 697 (KUN 2 sheets), H. T. Tsai 52063 (A, PE
2 sheets), Yongshan, H. T. Tsai 50973 (A, KUN 2 sheets, PE), Zhenxiong, P. H. Yu 1180
(KUN 2 sheets), Zhaotong, X. W. Li 221 (KUN, IBSC).

This species has 5 spreading wings on the capsule, and the flower is very
large and purple, which makes it very different from others in the section. It
seems similar to E. rehderiana, but leaves are finely crenulate, and flower is
much larger in the latter species.
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Fig. 14. Euonymus szechuanensis CHEN H. WaNG T 1. flower branch; 2. flower; 3.
fruit.

Subgenus 2. Euonymus
1 Euonymus BECK, FI. Nied.-Oesterr. 2 (1): 588. 1892.

Evergreen or deciduous shrubs to small trees; winter buds ovoid, small, 2-5
mm long. Flower 4- or 5-merous. Stamen with filament or subsessile; anther with
two cells. Ovary with 4- or 5-locules. Capsule rugose, without wings, echinate or
lobed, 4- or 5-lobed after dehiscence at maturity.

4 sections and c. 113 species. Type: Euonymus europaea L.
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Sect. 2. Echinococcus Nakal, J. Jap. Bot. 17(11): 617, 1941

Shrubs or shrublike, deciduous or evergreen. Flower usually 4-merous, rarely
5-merous. Capsule with tubercles or spines, 4-lobed when open, occasionally 5-
lobed.

18 species total, 1 in N America, 1 in SE Asia, 1 in Himalayas, 2 in C America,
3in S Asia, 14 in E Asia. Type: Euonymus echinata WALL.

Keys to Species

1. Flower and fruit 5-merous, deciduous shrub. N America ...... 21. E. americana
1. Flower and fruit always 4-merous
2. Capsule with tubercles, not spines
3. Capsules with dense tubercles over the whole surface. E Asia ..............
.................................................................................. 33. E. verrucocarpa
3. Capsule with depressed tubercles only
4. Capsule wholly covered by scalelike tubercles. C America.................
.................................................................................. 30. E. mexicana
4. Capsule covered by tubercles in angles only. C America....................
................................................................................ 26. E. chiapensis
2. Capsule with spines, not tubercules
5. Capsule with sparse spines, needlelike or threadlike, or with few spines
on the surface
6. Capsule with fine and slender spines or sometimes only needlelike,
large, to 1.3-1.8 cm in diameter. E Asia................ 29. E. lushanensis
6. Capsule with straight spines, not fine and slender, small, less than 1
cm in diameter.
7. Leaves entire, oblong-elliptic to elliptic. E Asia .31. E. potingensis
7. Leaves serrulate to serrate on margin
8. Dwarf shrub, less than 30 cm high; capsule with threadlike
Spines. E ASIa .....cccovvvvviviviiiiiiiiieieeeeeeeeeee 20. E. aculeola
8. Shrub, more than 1 m high
9. Leaves 5-12 x 3-45 cm, veins impressed above,
prominent beneath, capsule c. 8 mm in diameter. E Asia ...
........................................................................... 27. E. chuii
9. Leaves 4-6 x 2-3 cm, veins not impressed nor prominent,
but invisible; capsule 8-10 mm in diameter. E Asia.............
.................................................................... 32. E. spraguei
5. Capsule with dense spines, evident on the whole surface
10.Capsule grayish-green or gray on mature in sicco, spines more than
1 cm long, base flattened; cymes with more than 3 dichotomous
branches. E ASi@.........ccccvvviviiiiiiiiiiiiiiinnannns 18. E. actinocarpa
10.Capsule brown, yellow, tawny, black or purple in sicco, spines less
than 1 cm long
11.Inflorescence more than 10 cm long, with more than 10 flowers
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12.Leaves ovate or ovate-elliptic, yellow, with 5-8 mm long
petiole, wrinkled upper surface. E & S Asia.....22. E. balansae
12.Leaves oblong to elliptic, petiole 1-2 cm long, never wrinkled
upper surface. E& S Asia......ccccceeveeernnns 17. E. acanthocarpa
11.Inflorescence less than 9 cm long, with fewer than 9 flowers
13.Leaves pubescent below; capsule pubescent. E Asia..............
............................................................... 24. E. acanthoxantha
13.Leaves and capsule not pubescent
14.Leaves sessile or with petiole less than 4 mm long
15.Leaves less than 4 x 2 cm. E Asia........ 25. E. chenmoui
15.Leaves more than 4 x 2 cm
16.Leaves ovate to elliptic, 4-8 x 2-4 cm.SE Asia..........
................................................... 23. E. benguetensis
16.Leaves ovate, c. 5 x 2-3 cm. E & S Asia, Himalayas
........................................................... 28. E. echinata
14.Leaves with petiole more than 8 mm long
17.Leaves coriaceous, 7-10 x 3-6 cm; capsule 1-1.5 cm in
diameter. E ASia .........cocvvveeeieeeiiiiiien, 19. E. aculeata
17.Leaves thinly coriaceous or papyraceous, 10-15 x 2.5-
4.5 cm; capsule 1.5-2.0 cm in diameter. E Asia.............
.................................................................. 34. E. wilsonii

17. Euonymus acanthocarpa FRANCH., Pl. Delavay. 2:129. 1889. SYNTYPES:
CHINA. Yunnan: in silvis ad Mao-kou-tchang, supra Tapintze; P. J. M. Delavay
s.n. (not seen); in monte Che-tcho-tze E provicia Koui-tcheou, P. J. M. Delavay
2816 (not seen). [Fig. 15]

E. acanthocarpa FRANCH. var. sutchuenensis FRANCH. ex DIELS, Bot. Jahrb.

Syst. 29: 439. 1900. SYNTYPES: CHINA. Sichuan: Chengkou, P. G. Farges

s.n.; Nanchuan, C. Bock & A. Rosthorn 1562 (not seen), 1564 (not seen).

E. theifolia WALL. ex LAWSON var. scandens LOES., Bot. Jahrb. Syst. 30: 455.

1902. SYNTYPES: CHINA. Yunnan: apud Mengtze, alt. 2000-2300 m, A.

Henry 10544 (A! K! MO! NY!), 10544a (A! MO! NY! US!).

1 E. acanthocarpa FRANCH. var. scandens (LACE) BLAKELOCK, Kew Bull.
1951: 274. 1951.

Echinocarpus erythrocarpa H. LEv., Fedde Repert. Sp. Nov. Regni. Veg. 10:

474. 1912. TYPE: CHINA. Kouy-Tcheou: 9 Oct. 1898, E. Bodinier 2493 (P!

merotype Al).

E. longipes LACE, Kew Bull. 1915: 396. 1915. TYPE: BURMA. J. H. Lace

6149 (not seen).

1 E. acanthocarpa FRANCH. var. longipes (LACE) BLAKELOCK, Kew Bull.
1951: 273. 1951.

E. tengyuehensis W. W. SM., Notes Roy. Bot. Gard. Edinburgh 10: 36. 1917.

SYNTYPES: CHINA. Yunnan: Tengyueh, G. Forrest 9313 (not seen), 8658

(not seen), Shweli valley, G. Forrest 11937 (A! PE!).
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= E. laxa CHEN H. WANG, Contr. Bot. Surv. Northw. China 1: 12. 1939. TYPE:
CHINA. Kweichow: Fan Ching San, alt. 1000 m, Oct. 12, 1931, A. N. Steward
et al. 804 (A! NAS! PE! US!).

Fig. 15. Euonymus acanthocarpa FRANCH. T 1. flower branch; 2. flower; 3. fruit
branch.
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Deciduous shrub, erect or ascending, 2-3 (8) m tall; branches and twigs
sturdy, brown or gray. Leaves coriaceous, oblong, oblong-elliptic, elliptic, 7-12 x
3-5.5 cm, apex acuminate or acute, base semiround, round, cuneate or
attenuate, margin irregularly crenulate to crenate, lateral veins 5-8 pairs,
disappearing before reaching the margin; petiole 1-2 cm long. Peduncle to 6-10
cm long, usually with more than 3 dichotomous branches and many flowers;
pedicel 4-6 mm long. Flower 4-merous, small, 6-8 mm in diam. Sepals subround.
Petals yellow-green, obovate, base attenuate; disc round. Filament 2-3 mm long.
Ovary densely spiny; stigma long. Capsule brown-red, nearly globose, 1-1.2 cm
in diam., densely spiny or prickly on surface, 1-2 mm long, opened into 4-lobes at
maturity; seeds with orang aril.

Phenology. Flowering: May to August; Fruiting: August to November.

Distribution: China (Anhui, Fujian, Guangdong, Guangxi, Guizhou, Henan,
Hubei, Hunan, Jiangxi, Shaanxi, Sichuan, Xizang, Yunnan, Zhejiang), Myanmar;
alt. 700-3,200 m, in woodlands and forests; common.

SPECIMENS EXAMINED: CHINA: ANHUI: without location, K. K. Tsoong 3160 (PEY);
FUJIAN: Congan, M. C. Wang 3446 (PE), Wuyishan Exped. 2539 (US), Wuyishan M. C.
Wang et al. 1690 (NAS); GUANGDONG: Yuyuen [Ruyuan], S. P. Ko 52846 (PE), 52849
(A, MO, PE, SZ), 53454 (MO, PE, SZ), 54642 (MO, NAS, SZ); GUANGXI: Chuan District
[Quanxian], W. T. Tsang 27654 (A, NA), Kweilin [Guilin], W. T. Tsang 28282 (A, NA, US),
Damiaoshan, S. H. Chun 17118 (MO), Shangsze [Shangsi], W. T. Tsang 24393 (A, NA),
Yaoshan, C. Wang 40507 (A, SZ); GUIZHOU: Chengfeng, Y. Tsiang 4600 (A, N, NY,
PE), Sanchiang [Sanjiang], A. N. Steward & H. C. Cheo 941 (A), Shuicheng, Y. Tsiang
9462 (A, NAS), Tating [Dafang], Y. Tsiang 8940 (A, NAS), Tuyun [Duyun], Y. Tsiang
5761 (A, NAS), Yinjiang, 1986 Sino-Amer. Guizhou Exped. 1610 (A), 1796 (A), Yinkiang
[Yinjiang], Y. Tsiang 7838 (NAS); HUIBEI: Badong, H. C. Chow 770 (PE), Fang Hsien
[Fangxian], E. H. Wilson 3116 (US), 3120 (A, US), Hefeng, H. J. Li 8481 (PE), Ichang
[Yichang], E. H. Wilson 504 (A), Jianshi, T. Y. Dai & C. H. Qian 258 (PE), Patung
[Badong], E. H. Wilson 3121 (A), Shengnongjia, 1980 Sino-Amer. Exped. 574 (A, NA),
Xingshan, Q. L. Chen et al. 2281 (PE 2 sheets); HUNAN: Longshan, L. H. Liu 1793 (PE),
Nanyue, S. H. Chun 3409 (PE 2 sheets), Y. X. Liou & Her Father 359 (PE, NAS),
Wukang [Wugang], F. Heinr 2501 (A), Yunshan, F. Heinr 2209 (A); JIANGXI: Lushan, N.
K. Ip 1114 (A), 1769 (A), Pingxiang, Jiangxi Exped. 750 (PE), Wugongshan, Jiangxi
Exped. 1162 (PE); SHAANXI: Pingli, C. L. Tang 1304 (PE); SICHUAN: Beichuan, W. P.
Fang 5602 (A), Baoxing, S. S. Zhang & Y. X. Ren 7366 (PE), Daliangshan, T. T. Yu 3984
(PE), Ebian, T. N. Liou 12328 (PE), 12373 (PE), Emeishan, C. Y. Chiao & C. S. Fau 508
(A), W. P. Fang 7489 (US), J. H. Xiong & S. S. Zhang 31947 (NAS), 32601 (NAS), E. H.
Wilson 4784a (A 2 sheets), Miyi, W. C. Cheng 10391 (PE), Muli, G. Forrest 22412 (A),
Nanchuan, W. P. Fang 5783 (A), Y. Y. Ho 4443 (NAS), 4825 (NAS), T. C. Lee 3554
(US), 3973 (US), K. F. Li 64542 (NAS), Wenchuan, E H. Wilson 1089 (A); YUNNAN:
Atuntze (Degen), T. T. Yu 7832 (A), Chungtien [Zhongdian], K. M. Feng 3286 (A), Dali,
H. C. Wang 1587 (PE), H. Handel-Mazzettii 6847 (US), Daweishan, X. Wao 100497
(MO), Likiang [Lijiang] Snow Range R. C. Ching 20360 (A, PE), J. F. Rock 9793 (A, US),
8969 (US), Mentze [Mengzhi], A. Heny 10544b (A), Salwin-Kiu Chiang, G. Forrest 20100
(A, US), Songming, P. Y. Chiu 55526 (PE), P. . Mao 594 (IBSC), Weisi [Weixi], C. W.
Wang 70416 (A), 70418 (PE), Without location, G. Forrest 20852 (A, US), 21216 (US);
ZHEJIANG: Lishui, S. Y. Chang 6495 (PE), Longquan, Y. Y. Ho 3426 (NAS), S. Y.
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Chang 7225 (PE, KUN), Putuo, H. Migo s.n. (NAS), Taishun, D. X. Zuo et al. 24032
(NAS, PE 2 sheets), Tianmushan, H. Migo s.n. (NAS).

The leaves of this species vary much in size, color and form, but most are
long elliptic. The fruit is of medium size, and the spines are small to medium and
dense, within the species in the section. This species is the most widespread in
the section. The taxon E. tengyuhensis was described from flowering specimens
having the same flowers, leaves, and cymes as this species, and also the same
distribution.

18. Euonymus actinocarpa LOES., Bot. Jahrb. Syst. 30: 459. 1902. TYPE:
CHINA. Hupeh: juxta Ichang ad Nan-to etc, A. Henry 4399 (ut 4339, GH!). [Fig.
16]

= E. hemsleyana LOES., Bot. Jahrb. Syst. 30: 460. 1902. SYNTYPES: CHINA.
Yunnan: apud Mengtze, alt. 1534 m, A. Henry 9120 (A! 2 sheets, MO! 3
sheets, NY! 2 sheets, US! 2 sheets), 9124a (not seen).

= E. angustata SPRAGUE, Kew Bull. 1908: 33. 1908. SYNTYPES: CHINA.
Hongkong: Kowloon, near Taimoshan, Herb. Hongk. 639 (K!, 2 sheets);
without locality or collector's name, Herb. Kew (K!).

= E. contracta SPRAGUE, Kew Bull. 1908: 31. 1908. TYPE: CHINA. Western
China: alt. 1050 m, E. H. Wilson 3327 (A! 2 sheets, BM! K! P!).

Deciduous shrub, erect or ascending, up to 4 m tall; branches and twigs
sturdy, with 4 angles, brown-green or gray. Leaves coriaceous, ovate to ovate-
elliptic or elliptic, 7-10 x 3-5 cm, apex acute, base cuneate or attenuate, margin
crenulate, lateral veins c. 8 pairs, netted before reaching the margin; petiole 8-12
mm long. Peduncle to 6-10 cm long, usually with more than 3 dichotomous
branches and many flowers; pedicel slender, c. 5 mm long. Flower 4-merous,
small, c. 5 mm in diam. Sepals subround. Petals yellow-green, ovate, base
cuneate; disc with 4 lobes, without filament. Ovary with short stigma and dense,
long spines. Capsule gray, nearly globose, 2-2.5 cm in diam., densely spiny on
surface, 1-1.5 cm long, base flattened, opening into 4-lobes at maturity; seeds
with orange aril.

Phenology. Flowering: January to April; Fruiting: June to January.

Distribution: China (Gansu, Guangdong, Guangxi, Guizhou, Hubei, Hunan,
Shaanxi, Sichuan, Yunnan); alt. c. 1,700 m, in woodland or forest; occasional.

SPECIMENS EXAMINED: CHINA: GANSU: Chengxian, W. Y. Hsia 6135 (PE);
GUANGDONG: Hongkong, S. Y. Hu 8778 (A, PE, US), 11627 (A), 11835 (A, US), 12007
(A), 12726 (A, PE), Y. W. Taam 1178 (A, NY, US), C. Wright 7029 (A), Lechang, N. K.
Chun 42993 (PE, SZ), Ruyuan, S. P. Kuo 80153 (MO, PE), C. L. Tso 20650 (MO), C.
Wang 44437 (MO), Yangshan, L. Deng 1367 (MO); GUANGXI: Damiaoshan, T. C. Chen
298 (MO), S. H. Chun 15138 (MO), Luocheng, C. H. Tsoong 83818 (IBSC), Xingan, X. L.
Yu 900335 (IBSC 2 sheets), Xiuren, C. Wang 40623 (A, MO, PE); GUIZHOU: Pitsieh
(Bijie), H. T. Tsai 52751 (KUN 2 sheets, LBG, PE, SZ), Luodian, South Guizhou Exped.
813 (KUN); HUBEI: Xuanen, H. J. Li 3112 (KUN); HUNAN: Anjiang, Z. R. Li 24 (PE),
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Lingling, S. H. Chun 608 (MO 2 sheets, PE), Qianyang, Anjiang Agriculture College
Team 1156 (PE 2 sheets), Yizhang, S. H. Chun 2557 (MO), Yunfengshan, Z. R. Li 1998
(PE), 2117 (PE 3 sheets), 2730 (PE 2 sheets); SHAANXI: Lueyang, K. T. Fu 5655 (PE);
SICHUAN: Fengjie, M. Y. Fang 24550 (KUN), Nanchuan, K. F. Li 61390 (KUN);
YUNNAN: Chaotung [Zhaotong], H. T. Tsai 50934 (A, KUN 2 sheets, NAS), Jinghong, Z.
H. Tsi 91-360 (A, MO), Mengla, C. Y. Wu et al. 82082 (KUN), without locality, F. Ducloux
696 (K).

Fig. 16. Euonymus actinocarpa Loes. i 1. flower branch; 2. flower; 3. fruit branch.
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This species is characterized by the large gray fruit with long and wide spines,
which is much different from the others in the section.

19. Euonymus aculeata HEwmsL., Kew Bull. 1893: 209. 1893. SYNTYPES:
CHINA. Hupeh: South Patung, and Szechuan: South Wushan, A. Henry 5335a
(GH!), 6143 (not seen). [Fig. 17]

= Echinocarpus hederaerhiza H. LEv., Fedde Repert. Sp. Nov. Regni. Veg. 10:
474. 1912. TYPE: CHINA. Kwei-Tcheou: Avril 1906, M. M. Cavalerie 2761
(not seen, merotype Al, photo. Al).

i E. acanthocarpa auct. non FRANCH.: H. LEV., Fl. Kouy-Tcheou 72. 1914.

i E. xanthocarpus C. Y. CHENG, mS. TYPE: CHINA. Guangxi: Tiane.

Evergreen shrub, scandent, 2-3 m tall; branches and twigs sturdy, with
striations, brown or gray-brown when dry. Leaves coriaceous, ovate, elliptic, or
ovate-elliptic, 7-10 x 3-6 cm, apex acute, base cuneate or attenuate, margin
crenulate above middle, nearly entire below middle, lateral veins 5-6 pairs,
disappearing before reaching the margin; petiole 8-12 mm long. Peduncle to 4-6
cm long, with 2-3 dichotomous branches and several flowers; pedicel straight,
glabrous, 4-5 mm long. Flower 4-merous, small, 6-7 mm in diam. Sepals
subround. Petals yellow-green, ovate, base cuneate. Ovary without stigma and
with dense, long spines. Capsule red when fresh, yellow-brown when dry, nearly
globose, 1-1.5 cm in diam., densely spiny on surface, c. 6 mm long, opening into
4-lobes; seeds with bright red aril.

Phenology. Flowering: April to May; Fruiting: July to September.

Distribution: China (Guangxi, Guizhou, Hubei, Hunan, Sichuan, Yunnan); alt.
330-1,500 m, in bushes and forest; occasional.

SPECIMENS EXAMINED: CHINA: GUANGXI: Damiaoshan, S. H. Chun 14713 (KUN
2 sheets, MO), 15761 (PE), Yangshuo, Z. Y. Chen 53886 (KUN); GUIZHOU: Anlung,
Guizhou Exped. 3668 (PE), 4020 (KUN, PE), Fanchingshan [Fanjingshan], A. N. Steward
et al. 853 (A, NY, PE, US), Pin-fa [South Guiding], M. M. Cavalerie & P. Fortunat 1690
(P, bios), Nayong, Bijie Exped. 456 (PE), Qingzhen, Sichuan-Guizhou Exped. 1775 (PE),
Shiyu, Wulingshan Exped. 2333 (PE), Tuhshan [Tushan], Y. Tsiang 6749 (A), Yinkiang
[Yinjiang], Y. Tsiang 7595 (A, N, NY, PE 2 sheets), 7909 (A, N, PE); HUBEI: Badong,
Sichuan University Team s.n. (PE), Fang Hsien [Fangxian], E. H. Wilson 1284 (NY),
Xuanen, H. J. Li 2498 (PE); HUNAN: Baojing, L. H. Liu 9936 (KUN, PE), Sangzhi, Beijing
Exped. 2464 (PE), Yimen, Hupingshan Exped. 87304 (PE), Yizhang, W. T. Tsang 23574
(IBSC), Yongshun, Beijing Exped. 257 (PE), 1369 (PE), Yuling, Wulingshan Exped. 733
(PE), G. C. Zhang et al. 488 (PE); SICHUAN: Emei, T. H. Tu 2499 (PE 2 sheets), R. Q.
Zhao 76 (KUN), Fengjie, M. Y. Fang 24569 (KUN, SZ), H. F. Chow 111005 (PE), 26160
(SZ 2 sheets), 26212 (N), Huayingshan, Y. C. Yang 4153 (N), Junlian, Sichuan
Economic PIl. Exped. (59) 662313 (PE), Nanchuan, H. F. Chang 21936 (PE), Y. Y. Ho
4132 (NAS), J. H. Xiong & Z. L. Zhou 90601 (SZ 2 sheets), 93425 (KUN, PE, SZ),
Omeishan [Emeishan], W. P. Fang 15443 (A), 16676 (A); YUNNAN: Jingdong, M. K. Li
2852 (IBSC, KUN), Marlipo [Malipo], K. M. Feng 13119 (A, KUN), Sichour [Xichou], C. W.
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Wang 85680 (KUN), Q. A. Wu 7403 (KUN), 7814 (KUN 2 sheets), Wenshan, S. K. Wu
3808 (KUN 2 sheets), Yiliang, K. M. Feng et al. 73-317 (KUN), Northeast Yunnan Exped.
875 (KUN), Zhenxiong, Northeast Yunnan Exped. 1085 (KUN 2 sheets), 1208 (KUN 2
sheets, PE).

This species is similar to E. wilsonii in some characters, especially in the early
fruiting stage. The differences between them are the wide, short, coriaceous
leaves and small capsule in this species, compared to the latter species with
thinly coriacous or papyraceous, narrow and long leaves as well as large
capsule. This species is also recorded in Flora of Henan, although we could not
find any evidence to confirm that record. The species was recorded from
Guangdong (Flora of Sichuan 4: 298. 1988), which was not verified by this work.

20. Euonymus aculeola C. Y. CHENG ex J. S. MA, Harvard Pap. Bot. 10: 94, fig.
3. 1997. TYPE: CHINA. Yunnan: Binchuan, Li Zi Yuan Xiang, on the bank of the
slope, Nov. 13, 1958, W. T. Wang 647 (KUN! 2 sheets). [Fig. 18]

Dwarf shrub, 20-30 cm tall only; young branches and twigs sturdy, with 4
angles, green-brown. Leaves coriaceous, ovate, 3-5 x 1-1.5 cm, apex acute or
acuminate, base truncate, margin crenulate, lateral veins 5-6 pairs, netting
before reaching the margin; sessile. Flower not seen. Capsule axillary, usually
only one, occasionaly 2 or 3 in a cluster, red when fresh, yellow-brown when dry,
nearly globose, 6-8 mm in diam., with very small and slender, needle- or thread-
like spines on surface which is modified by 4-grooves; seeds obovoid, black, with
bright red aril.

Phenology. Flowering: Not known; Fruiting: November.

Distribution: China (Yunnan); mountain slope; rare.

This species is very unusual because it is the only dwarf (less than 30 cm tall)
known in the genus so far, and the fruit has few, short, needle- or thread-like
spines only.

21. Euonymus americana L., Sp. Pl. 197. 1753. TYPE: NORTH AMERICA.
(LINN? not seen). [Fig. 19]

. sempervirens MARSH., Arbust. Amer. 44. 1785.
. alternifolia MOENCH, Meth. 71. 1794.
. angustifolia PURSH, Fl. Amer. Sept. 1: 168. 1814.
E. americana L. var. angustifolia (PURSH) WooD, Am. Bot. FI. 76. 1871.
. obovata NuUTT., Gen. N. Amer. PI. 1. 155. 1818.
. americana L. var. sarmentosa NUTT., Gen. N. Amer. PIl. 1:154. 1818.
. scandens HORT. ex G.DoN in LouD., Hort. Brit. 84. 1830, non R. GRAH.
1827, nom. illegit. superfl.
E. sarmentosa G.DON in Loup., Hort. Brit. 84. 1830, et Gen. Syst. 2: 5. 1832.
E. heterophyla RAF., New FI. 3: 59. 1838. Type: Appalachian Mt.
E. muricata RAF., New FI. 3: 59. 1838. TYPE: NORTH AMERICA. Canada to
Carolina.

nonu
mmm =~ mmm
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Fig. 18. Euonymus aculeolaJ. S. MaT 1. fruit branch.

Deciduous shrub, less than 2 m tall; branches and twigs sturdy, with 4 angles.
Leaves thinly coriaceous to papyraceous, ovate to lanceolate, 4-10 x 2-3.5 cm,
apex acute or acuminate, base truncate, margin crenulate-serrate, lateral veins
5-7 pairs, disappearing before reaching the margin; petiole less than 3 mm long
or sessile. Peduncle to 2-3 cm long, with 1-2 flowers; flower 5-merous, c. 10 mm
in diam.; pedicel straight, glabrous, c. 2 mm long. Flower 4-merous, small, 6-7
mm in diam. Sepals subround. Petals yellow-green, suborbicular, base cuneate.
Ovary without stigma and densely spines. Capsule red when fresh, yellow-brown
when dry, nearly globose, with 5 small angles, 1-1.5 cm in diam., dense spiny on
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surface, c. 2 mm long, subulate, lobes 5-valved; seeds 2 in each locule, round,
with bright red aril.

Phenology. Flowering: April to June; Fruiting: August to November.

Distribution: Canada (Ontario), USA (Alabama, Arkansas, Connecticut,
Delaware, Florida, Georgia, lllinois, Indiana, Kentucky, Louisiana, Maryland,
Michigan, Mississippi, Missouri, New Jersey, New York, North Carolina, Ohio,
Oklahoma, Pennsylvania, South Carolina, Tennessee, Texas, Virginia, West
Virginia); alt. seashore to 400 m, in bushes and forests; very common.

SPECIMENS EXAMINED: CANADA: ONTARIO: Colchester, J. Macoun s.n. (GH),
Elgin, J. H. Soper & H. M. Dale 4024 (GH), Norfolk, A. H. Richardson s.n. (A),
Wentworth, J. H. Soper 2533 (GH), Wyoming, J. Macoun 34133 (GH). USA: ALABAMA:
Cleburne, S. R. Hill 18489 (GH), Henry, K. M. Wiegand & W. E. Manning 1908 (GH),
Manshall, R. Kral 51113 (GH), Montgomery, D. Demaree 36698 (GH), Tuscaloosa, R.
Deramus 344 (GH); ARKANSAS: Clark, D. Demaree 40502 (GH), Drew, D. Demaree
24658 (GH), Faulkner, D. Demaree 37142 (GH), Grant, D. Demaree 16568 (GH),
Garland, E. J. Palmer 29212 (A), Hempstead, E. J. Palmer 42071 (A), Hot Springs, E. J.
Palmer 26580 (A), Little Rock, G. M. Merrill 2148 (A), Miller, E. J. Palmer 10517 (A),
Perry, D. Demaree 40710 (GH), Phillips, E. J. Palmer 25121 (A), Polk, M. Hopkins et al.
483 (A), Pope, G. M. Merrill 49 (A), Pulaski, G. M. Merrill 1207 (A), Sebastian, E. J.
Palmer 39327 (A), Scott, E. W. Wood et al. 4949 (A), Van Buren, E. J. Palmer 24301 (A);
CONNECTICUT: Without location, A. W. Upnam s.n. (GH); DELAWARE: New Castle, R.
R. Tatnall 1497 (GH), Sussex, R. R. Tatnall 4982 (GH); FLORIDA: Alachua, W. T. Gillis
s.n. (A), Columbia, D. B. Ward 3440 (GH), Jefferson, R. K. Godfrey 54290 (GH),
Gadsden, R. K. Godfrey 58283 (GH), Hamilton, R. Carter 4120 (GH), Hernando, G. R.
Cooley 6499 (GH), Hillsborough, O. Lakela 26678 (GH), Lake, G. V. Nash 991 (GH),
Leon, R. K. Godfrey 53080 (GH), Levy, G. R. Cooley & R. J. Eaton 6524 (GH), Liberty, K.
M. Wiegand & W. E. Manning 1907 (GH), Marion, M. Wible 393 (A), Ormond, Y. Y.
Kennedy s.n. (GH); GEORGIA: Bibb, E. T. Wherry s.n. (A), Chatham, E. O. Mellinger s.n.
(GH), Clarke, S. A. Spongberg & D. E. Boufford 1735 (A), Clay, M. Ohara 83-378 (GH),
Dade, A. Cronquist 5122 (GH), De Kalb, J. K. Small s.n. (A), Gwinnett, J. S. Small s.n.
(A), Oglethorpe, D. Blake & F. Montgomery 238 (GH), Rabun, E. W. Wood & D. E.
Boufford 4880 (GH), Randolph, R. M. Harper 1896 (A), Troup, K. M. Wiegand & W. E.
Manning 1909 (GH); INDIANA: Carroll, C. C. Deam 17771 (A), Crawford, C. C. Deam
16408 (A), Decatur, C. C. Deam 9171 (A), Greencastle, C. M. Ek s.n. (GH), Jackson, R.
C. Friesner 22624 (GH), Jennings, C. C. Deam 37099 (A), Kokomo, H. A. Joung s.n.
(GH), Monroe, C. C. Deam 17488 (A), Montgomery, R. C. Friesner 22666 (GH), Porter,
C. H. Knowlton s.n. (GH); ILLINOIS: Champaign, A. S. Pease 13027 (GH), Du Page, W.
S. Moffatt 1154 (A), Mahomet, H. A. Gleason 2468 (GH); KENTUCKY: Anderson, C. A. &
U. F. Weatherby 6384 (GH), Bell, R. E. Horsey 1936 (A), Caldwell, E. J. Palmer 17690
(A), Carter, T. N. McCoy s.n. (GH), Edmonson, E. L. Braun 3918 (GH), Fayette, H. T.
Shacklette 72 (GH), Lexington, C. W. Short s.n. (GH), Wayne, L. B. Smith & A. R.
Hodgdon 3885 (GH), Whitley, R. E. Horsey 2175 (A); LOUISIANA: Jackson, R. Kral 8868
(GH), Natchitoches, E. J. Palmer 7498 (A), Parish, R. D. Thomas et al. 12445 (A);
MARYLAND: Calvert, S. R. Hill 16758 (GH), Cecil, R. R. Tatnall 4960 (GH), Montgomery,
F. W. Hunnewell 5652 (GH), Talbot, E. C. Earle 4236 (GH); MICHIGAN: Berrien Spring,
A. S. Pease 17775 (GH), South Haven, O. E. Lansing 3320 (GH), Washtenaw, F. J.
Hermann 6532 (GH); MISSISSIPPI: Copiah, D. Demaree 36194 (GH), Lincoln, J. D. Ray
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Fig. 19. Euonymus americana L. 1 1. flower branch; 2. flower; 3. leaves; 4. fruit.

5405 (GH), Tallahatchie, J. W. Hardin 453 (A); MISSOURI: Butler, E. J. Palmer 20698
(A), Dunklin, E. J. Palmer 39061 (A), Madison, E. J. Palmer 31618 (A), Monteer, B. F.
Bush 7835 (GH), Pulaski, R. T. Overebo & R. A. Thompson W0646 (GH), Ripley, E. J.
Palmer & J. A. Steyermark 41559 (A), Shannon, E. J. Palmer 19351 (GH), Stone, E. J.
Palmer 24576 (A), Texas, J. A. Steyermark 14577 (GH); NEW JERSEY: Burlington, B.
Long 17299 (GH), Cape May, F. S. Fender 1152 (A), Gloucester, B. Long 16386 (GH);
NEW YORK: Chautauqua, K. M. Wiegand 15751 (GH), Seneca, R. T. Clausen 8167
(GH); NORTH CAROLINA: Caldwell, J. K. Small & A. A. Heller s.n. (A), Clay, D. E.
Boufford et al. 16992 (A), Forsyth, P. O. Schallert s.n. (GH), Haywood, H. E. Ahles & J.
A. Duke 50405 (GH), Johnston, W. B. Fox et al. 1276 (GH), Macon, R. T. Clausen 5615
(GH), New Hanover, R. K. Godfrey 6372 (GH), Onslow, L. F. & F. R. Randolph 936 (GH),
Orange, E. J. Palmer 42246 (A), Polk, J. R. Churchill s.n. (GH), Swain, C. R. Bell 3152
(GH), Wake, R. K. Godfrey 6743 (GH); OHIO: Clifton, E. B. Harger 8014 (GH),
Columbus, H. A. Gleason s.n. (GH), Portage, R. J. Webb s.n. (GH), Wood, R. E. Horsey
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490 (A); OKLAHOMA: Le Flore, D. Demaree 42948 (GH), McCurtain, A. & R. Nelson &
G. J. Goodman 5541 (GH); PENNSYLVANIA: Berks, B. Long 12612 (GH), Bucks, B.
Long 58921 (GH), Erie, W. F. Westerfeld 2211 (GH), Jefferson, H. A. Wahl 2271 (GH),
Lancaster, J. Galen 482 (GH), Philadelphia, W. M. Benner s.n. (GH); SOUTH
CAROLINA: Anderson, E. W. Wood & D. E. Boufford 4397 (GH), Berkeley, R. K. Godfrey
& R. M. Tryon 576 (GH), Dorchester, F. W. Hunnewell 8178 (GH), Florence, K. M.
Wiegand & W. E. Manning 1906 (GH); TENNESSEE: Bevier, J. A. Steyermark 65839
(GH), Campbell, R. T. Clausen 5410 (GH), Carroll, H. K. Svenson 376 (GH), Cheatham,
H. K. Svenson 334 (GH), Cumberland, E. B. Harger 7815 (GH), Knox, R. E. Shanks
22262 (GH), Morgan, H. K. Svenson 9347 (GH), Polk, K. E. & L. Rogers 44864 (GH),
Putnam, R. Kral 50012 (GH), Sevier, W. A. Anderson 1238 (GH), Shelby, E. J. Palmer
17456 (A); TEXAS: Angelina, P. Goodrum 2006 (A), Cass, D. S. Correll 37151 (GH),
Hardin, V. L. Cory 11259 (A), Harris, E. J. Palmer 9616 (A), Jasper, C. L. Lundell 11849
(GH), Nacogdoches, D. S. & H. B. Correll 31116 (GH), Polk, E. J. Palmer 6782 (A), San
Augustine, E. J. Palmer 12718 (A); VIRGINIA: Accomac, R. R. Tatnall 2630 (GH),
Brunswick, M. L. Fernald 14848 (GH), Dinwiddie, M. L. Fernald & B. Long 9976 (GH),
Fairfax, W. W. Eggleston & J. W. Kelly 22921(GH), Halifax, F. R. Fosberg 15361 (GH),
James City, R. W. Menzel 303 (GH), Norfolk, M. L. Fernald et al. 4452 (A), Northampton,
M. L. Fernald et al. 5356 (GH), Princess Anne, L. B. Smith & A. R. Hodgdon 499 (GH),
Stafford, K. M. Wiegand & W. E. Manning 1904 (GH), York, M. L. Fernald et al. 4933
(GH); WEST VIRGINIA: Cabell, L. Wiliams 457 (GH), Clay, E. J. Palmer 39539 (A),
Roanoke, C. E. Wood 6670 (GH), Smyth, J. K. Small s.n. (GH), Wirt, E. A. Bartholomew
329 (GH).

This is the only species in North America having a finely and slenderly
echinate fruit; leaves are medium sized, and the capsule is more than 1 cm in
diameter. E. obovatus, or as a variety, represents only the characters which
appear to occur in rsponse to poor conditions within its general distribution; one
could not be separated from the other during examination of numerous
collections from eastern North America.

22. Euonymus balansae SPRAGUE, Kew Bull. 1908: 180. 1908. TYPE:
VIETNAM. Tonkin: on calcareous rocks at Dong-Dang, B. Balansa 1451 (K!).

= E. theifolia WALL. ex LAWSON var. mengtzeana LOES., Bot. Jahrb. Syst. 30:
455, 1902. TYPE: CHINA. Yunnan: apud Mengtze, alt. 1670 m, A. Henry
10684 (A! MO! US!).

1 E. mengtzeana (LOES.) SPRAGUE, Kew Bull. 1908: 35. 1908 (ut
mengtseana).

= E. rhodacantha PITARD in LECOMTE, FIl. Indo-Chine 1: 870, fig. 108. 1912.
TYPE: VIETNAM. Tonkin: rochers calcaires de Dong-Dang, B. Balansa s.n.
(not seen).

= E. hystrix W. W. SM., Notes Roy. Bot. Gard. Edinburgh 13: 160. 1921. TYPE:
CHINA. Yunnan: Western flank of the Shweli-Salween divide, G. Forrest
17907 (A!).
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Evergreen shrub, scandent, several meters tall; branches and twigs straight,
with 4 angles, brown or gray-brown when dry. Leaves papyraceous, ovate to
ovate-elliptic, 10-15 x 4-8 cm, apex acute or acuminate, base cuneate or
attenuate, margin crenulate, lateral veins 6-9 pairs, netting before reaching the
margin, impressed above and prominent beneath; petiole 5-8 mm long.
Peduncle 4-6 cm long, with 2-3 dichotomous branches and several flowers;
pedicel straight, glabrous, 4-5 mm long. Flower 4-merous, medium sized, 9-10
mm in diam. Sepals subround. Petals yellow-green, ovate, base cuneate. Ovary
without stigma and with dense spines. Capsule red when fresh, black when dry,
nearly globose, 1-1.3 cm in diam., densely spiny on surface, c. 3 mm long,
opening into 4 lobes at maturity; seeds with bright red aril.

Phenology. Flowering: May to August; Fruiting: July to November.

Distribution: China (Yunnan), Vietnam; alt. 1,000-3,000 m, in bushes and
forest; occasional.

SPECIMENS EXAMINED: CHINA: YUNNAN: Fooning [Funing], C. W. Wang 88697
(KUN), 89452 (IBSC), Marlipo [Malipo], C. W. Wang 86325 (KUN, PE), 86931 (KUN),
Lantsang [Lanchang], C. W. Wang 76695 (A), 76698 (A, NAS), Ping-pien [Pingbian], H.
T. Tsai 60567 (KUN 3 sheets, NAS, PE, SZ), 60762 (A, IBSC, KUN), Sichou [Xichou], K.
M. Feng 11781 (A, KUN 2 sheets), 12134 (IBSC 2 sheets, PE), C. W. Wang 85291 (KUN
2 sheets), 85335 (KUN 4 sheets, PE), 85623 (KUN), 85625 (KUN), Tengcong, Z. M. Gu
84-049 (PEM), W. Q. Yin 60-1291 (KUN 2 sheets), between Tengyueh [Tengcong] and
the Burmese border, J. F. Rock 7356 (A, US), without locality, G. Forrest 24443 (PE),
29497 (PE), H. T. Tsai 55997 (A, KUN 2 sheets).

This species is very distinctive for its impressed veins of the leaves above and
less prominent below, and the black capsule with long spines which is rarely
found in other species of the section.

23. Euonymus benguetensis MEeRR., Philip. Gov. Lab. Bur. Bull. 29: 26. 1905.
SYNTYPES: PHILIPPINES. A. D. E. Elmer 5977 (US!), 6245 (not seen).

Scandent or decumbent shrub; branches and twigs sturdy, greenish, terete or
slightly angular, usually warty. Leaves membranous or chartaceous, ovate,
elliptic, sometimes broad-ovate or -elliptic, 4-8 x 2-4 cm, apex acute to
acuminate, sometimes obtuse, base acute or cuneate, margin crenulate,
serrulate, sometimes entire below, lateral veins 3-5 pairs, netting and
disappearing before reaching the margin; petiole less than 3 mm long or absent.
Peduncle to 2-3 cm long, with 3 to many flowers; pedicel straight, glabrous, c. 5-
7 mm long. Flower 4-merous. Sepals subdeltoid. Petals whitish-green, round to
denticulate, base cuneate. Ovary densely spiny. Capsule nearly globose, to 1-1.5
cm in diam., densely spiny, c. 3 mm long, lobes 4-valved; seeds 2 in each locule,
round, with bright red aril.

Phenology. Flowering: January to March; Fruiting: May.

Distribution: Indonesia (Sumatra), Philippines; alt. 1,200-2,300 m, in rain
forest; rare.
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SPECIMENS EXAMINED: PHILIPPINES: Luzon, A. D. E. Elmer 8437 (A, US), 8729
(A, US), M. Ramos & G. Edano 37947 (A, GH, US).

This is the only species in SE Asia that has a spiny capsule. However, due to
a lack of material, further work is still required (D. Hou, 1963).

24. Euonymus acanthoxantha PITARD, Fl. Indo-Chine 1: 870. 1912. TYPE:
VIETNAM. Tonkin: forets du mont Bavi, B. Balansa 3982 (P! 2 sheets).

= Echinocarpus cavaleriei H. LEv., Fedde Repert. Sp. Nov. Regni. Veg. 10: 474.
1912. TYPE: CHINA. Kouy-Tcheou: M. Esquirol s.n. (not seen, merotype Al,
photo A!).

= Echinocarpus esquirolii H. LEv., Fedde Repert. Sp. Nov. Regni. Veg. 10: 474.
1912. TYPE: CHINA. Kouy-Tcheou: M. Esquirol 844 (not seen, merotype Al,
photo A!).

= E. blinii H. Lev., Fedde Repert. Sp. Nov. Regni. Veg. 13: 259. 1914.

SYNTYPES: CHINA. Kouy--Tcheou: Pin-Fa, 5 Mai 1902, M. M. Cavalerie

1273 (not seen), Juin 1905, M. Esquirol 478 (not seen); et Fl. Kouy--Tcheou

71. 1914, nom. inval. TYPE: CHINA. Kouy-Tcheou: M. Esquirol 844 (not

seen, merotype Al, photo Al).

E. subtrinervis REHDER, J. Arnold Arbor. 14: 247. 1933, nom. nov.

Evergreen shrub, scandent; branches and twigs straight or slender, with
striations, green or brown when dry. Leaves papyraceous, pubescent below,
ovate-elliptic, 8-10 x 3-4 cm, apex acute or acuminate, base cuneate or
attenuate, margin crenulate to serrate, lateral veins 5-7 pairs, slightly prominent
beneath, disappearing before reaching the margin; petiole c. 3 mm long.
Peduncle to 4 cm long, with 1-2 dichotomous branches and several flowers.
Flower not seen. Capsule yellow-brown when dry, pubescent, nearly globose, 1-
1.5 cm in diam., densely spiny on surface, c. 3 mm long, with 4 small grooves;
seeds with orange aril.

Phenology. Flowering: Unknown; Fruiting: May to September.

Distribution: China (Guizhou, Yunnan); Vietnam; alt. 700-800 m, in mountain
forests; rare.

SPECIMENS EXAMINED: CHINA: GUIZHOU: Luodian, South Guizhou Exped. 303
(KUN), 659 (KUN), 728 (KUN), Zhenfeng, S. W. Teng 91018 (A, MO, PE); YUNNAN:
Fooning [Funing], C. W. Wang 89635 (KUN 2 sheets, PE).

The species is related to E. aculeata in some characters, such as the fruit
size, shape, and spines. However, it can be differentiated from them by the
leaves which are pubescent beneath, and fruit with very short but dense spines,
and yellow dry. Concerning the nomenclature of this species, REHDER's work ( J.
Arnold. Arbor. 14: 247-248. 1933) can not be verified because no E. blinii existed
before LEVEILLE (1914) or PITARD (1912). Thus the earliest and valid name for
this species should be the latter, Euonymus acanthoxantha published by PITARD
(1912), which has all the same characteristics as the above synonyms. The
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name E. acanthoxanthus was described as having "prickle". From recently
illustrated work (from type by P. H. Ho, 1992) and the type loan from P (2
sheets), it should be regarded as a misdescription of this species to say that the
capsule is "spotted".

Fig. 20. Euonymus chenmoui W. C. CHENG i 1. plant; 2. flower branch; 3. fruit.
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25. Euonymus chenmoui W. C. CHENG, Contr. Biol. Lab. Chin. Assoc.
Advancem. Sci. Sect. Bot. 10: 75. 1935. TYPE: CHINA. Anhui: Hwangshan, W.
C. Cheng 4603 (PE!). [Fig. 20]

Deciduous shrub, prostrate, less than 1 m high; branches and twigs straight,
with 4 angles, brown or gray-brown when dry. Leaves papyraceous, ovate to
ovate-elliptic, 1.8-3.6 x 0.9-1.7 cm, apex acute or short acuminate, base broadly
cuneate or rotund, margin finely crenulate, lateral veins 4-6 pairs, slightly
prominent on both sides; petiole 1-2 mm long; pedicel straight, glabrous, c. 2 cm
long. Flower 4-merous, only one axillary, of medium size, 7-8 mm in diam.
Sepals subrotund, very small. Petals yellow-green, ovate or subround, base
cuneate, 2-3 mm long and wide. Ovary densely spiny. Capsule dark red to red
purple when fresh, black when dry, nearly globose, 1-1.2 cm in diam., densely
spiny, c. 2 mm long; seed one in each locule, with orange aril.

Phenology. Flowering: May to July. Fruiting: September to October.

Distribution: China (Anhui, Jiangxi, Zhejiang); alt. 1,000-1,500 m, in woods;
rare.

SPECIMENS EXAMINED: CHINA: ANHUI: Huangshan, 1988 Bot. Exped. 88073
(NA), Hwangshan [Huangshan], Y. Y. Ho 2328 (NAS), M. B. Deng & K. Yao 79167 (A),
M. C. Wang 3853 (PE), Y. Zhou 1608 (PE 2 sheets), Zhou, Xu, Pan & Cheng 450 (PE),
Qimen, M. B. Deng et al. 5312 (KUN, PE); JIANGXI: Anda, C. M. Hu 2714 (KUN),
Fengxi, S. L. Liu et al. 1269 (KUN), 1393 (KUN), Guixi, M. X. Nie & S. K. Lai 3862 (KUN
3 sheets), Lichuan, M. X. Nie & S. K. Lai 2961 (KUN), Ruijin, M. X. Nie & S. K. Lai 4059
(KUN), Zihua, M. X. Nie & S. K. Lai 3179 (KUN, PE); ZHEJIANG: Changhua, Y. Y. Ho
23122 (NAS).

This species is a very distinct one in the section, due to the small, ovate
leaves, the short, black spines on the small- to medium-sized fruit, and scattered
range within the distribution area.

26. Euonymus chiapensis LUNDELL, Wrightia 4: 136. 1970. TYPE: MEXICO.
Chiapas: A. S. Ton 3992 (LL ).

= E. platyphylla LUNDELL, Phytologia 56(6): 419. 1984. TYPE: MEXICO.
Veracruz: Sept. 8, 1971, J. |. Calzada 494 (not seen, photocopy LL!).

Evergreen shrub, 2-5 m tall; branches and twigs sturdy, with 4 angles, green
or brown-green. Leaves papyraceous, ovate-elliptic, 7-13 x 4-7 cm, apex acute
or acuminate, base cuneate, margin sparsely crenate in the upper 2/3, nearly
entire in the lower 1/3, lateral veins 6-8 pairs, disappearing before reaching the
margin; petiole 5-7 mm long. Peduncle in axilary clusters, with 2-3 short
dichotomous branches, each with only 1 or 3 flowers; pedicel straight, glabrous,
5-7 mm long. Flower 4-merous, small, c. 8 mm in diam. Sepals orbicular, very
small. Petals ovate-orbicular. Ovary obscurely tuberculate. Capsule nearly
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globose, 7-8 mm (immature) in diam., with irregular and compressed tubercules
on 4 angles only, c. 2 mm long; seed not seen.
Phenology. Flowering: April to May; Fruiting: September to October.
Distribution: Mexico; alt. 180-1,750 m, in forest; rare.

SPECIMENS EXAMINED: MEXICO: Oaxaca, T. Wendt et al. 4812 (LL), Santa Cruz,
A. Mendez Ton 9616 (LL), Veracruz, G. C. Martinez 2217 (LL), S. C. Santiago 1430
(GH), M. Vazquez et al. 177 (LL), 2598 (LL), T. Wendt 4328 (LL), 4382 (LL).

The species is very distinctive because of the irregular, compressed tubercles
on the angles of the capsule, which is not found on any other species, even in
the Old World. Based on original information given for the synonym, E.
platyphylla should be the same as this species. However, more material of the
mature plant is desirable for further consideration.

27. Euonymus chuii HAND.-MAzz., Oesterr. Bot. Z. 90: 121. 1941. TYPE:
CHINA. Sichuan: Mupin, K. L. Chu 2979 (KUN! PE!). [Fig. 21]

T E. mupinensis auct., non LOES. & REHDER: C. Y. CHENG, Icon. Corm. Sin. 2:
669, t. 3068. 1972.

Deciduous shrub, scandent, 2-3 m tall; branches and twigs straight, with
striations and angles, brown or gray-brown when dry, sometimes black. Leaves
thinly coriaceous or thickly papyraceous, ovate, obovate, elliptic or ovate-oblong,
5-12 x 3-4.5 cm, apex acute or acuminate, base cuneate or attenuate, margin
sparsely serrate, lateral veins 6-8 pairs, evidently impressed above and
prominent beneath, disappearing before reaching the margin; petiole less than 1
cm long. Peduncle 1-2 cm, with 1-3 flowers. Flower 4-merous. Sepals very small,
semiround. Petals round, greenish-yellow. Capsule red when fresh, brown when
dry, nearly globose, ¢c. 8 mm in diam., sparsely echinate, 1-2 mm long; seeds
with bright orange aril.

Phenology. Flowering: May to July. Fruiting: September to November.

Distribution: China (Gansu, Hubei, Hunan, Sichuan, Yunnan); alt. 1,400-2,600
m, in bushes and forest; occasional.

SPECIMENS EXAMINED: CHINA: GANSU: Kang Hsien [Kangxian], W. Y. Hsia 6233
(PE); HUBEIL: Enshih [Enshi], H. C. Chow 1968 (A, PE), Hefeng, H. J. Li 6698 (KUN, PE),
7521 (PE), Lichuan, W. C. Cheng & W. Y. Hsia 1037 (PE); HUNAN: Sangzhi, T. R. Cao
90101 (KUN), 90190 (KUN); SICHUAN: Baoxing, K. L. Chu 3176 (PE), 3429 (PE), 3743
(PE), 3921 (PE), T. H. Tu 4985 (PE), Chengkou, T. L. Dai 106242 (KUN), Dujiangyan, D.
E. Boufford & B. Bartholomew 24904 (A, BM, NY), 24726 (A, NY), Ganlou, Anonymus
4345 (PE), Hanyuan, W. P. Fang 3783 (A), Kangbei, T. S. Ying 10045 (KUN), Liangshan,
H. T. Tsai 51258 (A, PE 2 sheets), Nanchuan, K. F. Li 64354 (KUN), J. H. Xiong & Z. L.
Zhou 93568 (KUN), 94061 (KUN), Obian [Ebian], W. C. Cheng 6320 (PE), Z. X. Zhao
6666 (PE), s.n. (PE), Omeishan [Emeishan], Y. Chen 7321 (NAS), C. Y. Chiao & C. S.
Fan 520 (A), T. Y. Chiao & K. S. Tsu 321 (NAS), H. C. Chow 12262 (A), T. D. Tu 243
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(NAS, PE 3 sheets), 725 (NAS, PE 2 sheets, SZ), W. P. Fang 15729 (A), 17701 (A, PE),
52441 (SZ), Y. S. Liu 1706 (A, NA), X. B. Peng 6116 (PE), J. H. Xiong 30514 (PE),
31936 (NAS, PE), 32394 (NAS), E. H. Wilson 4793 (A), Oshan [Eshan], K. H. Yang
55144 (PE), 55146 (PE), 55498 (PE), 55541 (NAS, PE), 56680 (PE), 57473 (KUN, PE),
Rongjing, Yaan Exped. 72-064 (PE), Ta-hsiang-ling [Daxiangling], H. Smith 2069 (A),
Tianquan, W. K. Hu 11668 (PE), Z. L. Wu 12458 (PE), Yaan, Nanshuibeidian Exped.
10045 (PE); YUNNAN: Daguan, Northeast Yunnan Exped. 265 (KUN 2 sheets), Degen,
K. M. Feng 23851 (KUN 3 sheets).

The species is similar to E. lushanensis, but differs from the latter by its
middle- to large-sized leaves, sparse spines and large capsule; it is very similar
to E. bockii in the leaves, but the fruit of the latter is not spinose or echinate.

28. Euonymus echinata WALL. in RoxB., Fl. Ind. 2: 410. 1824. TYPE: NEPAL.
N. Wallich Cat. s.n. (not seen). [Fig. 22]

= E. scandens GRAHAM, Edinb. N. Phil. Journ. 386. 1827. TYPE: NEPAL. N.
Wallich Cat. s.n. (K!).

= E. subsessilis SPRAGUE, Kew Bull. 1908: 32. 1908. SYNTYPES: CHINA.
Hupeh: Neighbourhood of Ichang, A. Henry 3116, 3511 (GH! US!), 3511a
(GH!'US!), 3511b (GH!); Szechuan: Mt. Omi, alt. 1050 m, E. Faber 198 (NY!),
E. H. Wilson 4784 (A! PE!), 4785 (A! 2 sheets).

= E. trichocarpa HAYATA, J. Coll. Sci. Imp. Univ. Tokyo 25, Art. 19: 69. 1908.
TYPE: CHINA. Taiwan: Morrison, T. Tawakami et U. Mori 1791 (not seen).

= E. mupinensis LOES. & REHDER in SARG., Pl. Wilson. 1: 498. 1913. TYPE:
CHINA. Western Szechuan: Mupin, alt. 1300-1600 m, June 1908, E. H.
Wilson 3115 (Al MO! USY).

= E. arboricola HAYATA, Icon. Pl. Formos. 5: 17. 1915. TYPE: CHINA. Taiwan:
Mt. Arisan; |. Tanaka & B. Hayata s.n. (not seen).

= E. fungosa OHwI, Acta Phytotax. Geobot. 5: 186. 1936. TYPE: JAPAN. Liukiu:
S. Kawagoe s.n. (not seen).

= E. fungosa OHwI ssp. chinensis P. S. Hsu, Acta Phytotax. Sin. 11(2): 195, pl.
25. 1966. TYPE: CHINA. Fujian: Changting, Sept. 13, FUS Exped. 94774 (not
seen).

Evergreen or semievergreen shrub, scandent, 2-3 m tall; branches and twigs
slender, with striations and angles, brown or gray-brown when dry, sometimes
black. Leaves thinly coriaceous, ovate, c. 5 x 2-3 cm, apex acute or acuminate,
base cuneate or truncate, margin sparsely serrate, lateral veins 6-8 pairs,
sometimes impressed above and prominent beneath, disappearing before
reaching the margin; petiole short, c. 3 mm long. Peduncle 2-3 cm, with 1-3
flowers; pedicel c. 1 cm. Fower 4-merous. Sepals small, semiround. Petals
round, attenuate at base, greenish-yellow, c. 6-8 mm in diameter. Capsule red
when fresh, brown when dry, nearly globose, c. 10 mm in diam., densely
echinate, 1-2 mm long; seeds with bright orange aril.

Phenology. Flowering: April to July; Fruiting: September to January.
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Distribution: Bhutan, China (Fujian, Gansu, Guangdong, Guangxi, Guizhou,
Hainan, Hubei, Hunan, Jiangxi, Sichuan, Taiwan, Xizang, Yunnan, Zhejiang),
India, Japan (Liukiu), Myanmar, Nepal, Pakistan, Sikkim, Thailand; alt. 1,300-
3,500 m, in bushes and forest; common.

SPECIMENS EXAMINED: CHINA: FUJIAN: Kushan, H. H. Chung 7566 (A); GANSU:
Wenxian, Y. Q. He 1125 (PE), T. Y. Chang 14430 (PE); GUANGDONG: Dabu, X. G. Li
202717 (PE), Hongkong, S. Y. Hu & P. P. But 20710 (A, MO), Yangshan, S. P. Ko 50871
(MO, N, PE); GUANGXI: Huajiang, Guangxi Exped. 1153 (PE), Lingle, Z. D. Li 603260
(KUN, PE), Longsheng, Z. D. Li & Y. C. Chen 600005 (IBSC, KUN), Luocheng, Y. Tsiang
5841 (N), Xingan, Guangxi Exped. 420 (PE), Xingan Exped. 173 (IBSC, KUN), S. L. Yu
900420 (IBSC), Yaoshan, C. H. Tsoong 808411 (PE); GUIZHOU: Chishui, Bijie Exped.
1220 (KUN, PE 2 sheets), Guiyang, Y. Tsiang 8513 (A, N, NY), Songtao, T. P. Zhu & Z.
F. Liu 1522 (KUN), Tungtze [Tongzhi], Y. Tsiang 4906 (A, N, NY), Xishui, Bijie Exped.
1707 (PE 2 sheets), Yinjiang, Guizhou Exped. 7886 (PE), 8733 (PE), Y. Tsiang 7692 (A,
N, NY); HUBEI: Badong, H. C. Chow 243 (A, NY, PE), Hefeng, H. J. Li 6021 (KUN), 7966
(KUN), Xingshan, H. J. Li 534 (PE), without locality, A. Henry 5978 (BM, US), 6110 (BM,
UsS), Zigui, T. P. Wang 11825 (PE); HUNAN: Qianyang, Anjiang Agricultural College
Team 587 (PE), Yongshun, Hunan Agricultural College 3645 (PE), Yunfengshan, Z. Y. Li
2117 (PE), 3154 (PE), Zili, West Hunan Exped. 883 (PE); JIANGXI: Huichang, C. M. Hu
3106 (PE), Jinggangshan, S. K. Lai et al. 4204 (KUN), Ruijin, C. M. Hu 4059 (PE),
Tunghuashan, Y. Tsiang 10065 (N), Yifeng, S. K. Lai et al. 478 (PE), Yongxin, S. K. Lai
1238 (A, PE), Yongxiu, S. K. Lai 2027 (KUN), Ziqgi, M. C. Wang et al. 2625 (MO, PE);
SICHUAN: Beipei, Sichuan-Guizhou Exped. 674 (PE), Ebian, Z. X. Zhao s.n. (KUN), Z.
S. Zheng 30 (KUN), Emeishan, C. H. Li 96-105 (MO), G. S. Zhou 81226 (PE), Fengjie, H.
F. Chow 108893 (PE), Hongya, C. W. Yao 2592 (PE), 2698 (PE), Huangning, S. K. Wu
2188 (PE), Jiyunshan, C. Pei 10325 (NAS), Nanchuan, K. L. Chu 1670 (PE), W. P. Fang
10284 (PE), Y. Y. Ho 5238 (NAS), K. F. Li 64126 (KUN), 61286 (KUN), J. H. Xiong & S.
S. Zhang 31635 (IBSC, PE), 33402 (NAS, PE), 33474 (PE), Omeishan [Emeishan], W.
C. Cheng 10516 (KUN), 10543 (KUN), T. Y. Cheo et al. 321 (NAS), W. P. Fang 15166
(A, KUN), 15344 (KUN, PE), 15478 (A), 15580 (KUN), Y. Y. Ho 5954 (NAS), 6477 (NAS),
T. C. Lee 4631 (KUN), T. N. Liou & Z. Wang 880 (KUN), S. L. Sun 484 (KUN), 532
(KUN), 2311 (KUN), 2509 (KUN), F. T. Wang 23186 (A, P), E. H. Wilson 1215 (A), K. H.
Yang 55925 (KUN, N), 56194 (KUN, PE), 57112 (KUN, N), 57193 (KUN), Pingshan, T. T.
Yu 3135 (PE), 3582 (PE), Songpan [Songfan], Songpan Exped. 1733 (KUN, PE),
Tianquan, W. P. Fang 3463 (A, NY, PE); TAIWAN: Alishan, C. J. Bernard 20054 (A), A.
Faurie 418 (P), 420 (P), Chiayi, Y. F. Chen 3852 (MO), J. L. Creech 1477 (NA), 1558
(NA), R. Kanehira 2845 (US), W. P. Leu 195 (A), W. S. Tang 596 (A, MO), Hwalian, C. C.
Chuang & M. T. Kao 4378 (NA), Nantou, C. F. Hsieh & M. T. Kao 5849 (NA), W. P. Leu
1169 (A), C. I. Peng 8194 (A), Pingtong, S. F. Huang 3367 (MO), Taichung, J. C. Wang
et al. 3843 (A); XIZANG: Dinggye, Qinghai-Xizang Exped. 5615 (PE 2 sheets), Nyalam,
Y. T. Chang & K. Y. Lang 3365 (KUN, PE 2 sheets), 3447 (PE 2 sheets), Xizang Drugs
Exped. 1422 (PE), without locality, F. K. Ward 10389 (BM); YUNNAN: Chienchuan
[Jianchuan]-Mekong divide, G. Forrest 23597 (MO), Degen, T. T. Yu 10327 (PE 3
sheets), 10611 (PE), Gongshan, P. |I. Mao 531 (PE), Heging, K. M. Feng 23940 (PE),
Huize, P. I. Mao 2058 (PE), Likiang (Lijiang), R. C. Ching 22315 (PE), 239940 (PE),
31138 (PE), K. M. Feng 9018 (PE 3 sheets), 9340 (PE 2 sheets), 21615 (PE), C. W.
Zhao 21625 (PE), Luquan, P. I. Mao 1959 (PE), Mongtze [Mengzhi], C. W. Wang 81674
(IBSC, PE), Shweli-Salween divide, G. Forrest 17646 (A), Songming, P. |. Mao 227 (PE),
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Fig. 22. Euonymus echinata WALL. T 1. flower branch; 2. flower; 3. fruit.
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Tapintze [Binchuan], P. J. M. Delavay 3995 (P), without locality, G. Forrest 10556 (BM);
ZHEJIANG: Angshan, R. C. Ching 2462 (A), Lishui, S. Y. Chang 6230 (PE), Longquan,
S. Y. Chang 4196 (PE), 6903 (KUN, PE). E. HIMALAYA: Ghoompuhur, G. H. Cave s.n.
(A); NW HIMALAYA: Mussoorie, R. R. Stewart 14417 (A, NA, US), 14971 (A). INDIA:
Chamba, R. N. Parker s.n. (A), Garhwal, M. A. Rau 10108 (A), Kumaon, R. Strachey & J.
E. Winterbottom 3 (GH), Punjab, R. N. Parker 2844 (A), R. R. Stewart 1988 (A), Tihri-
Garhwal, J. S. Gamble s.n. (WU). JAPAN: Liukiu, S. Kawagoe s.n. (A), C. Wright 52
(GH, K), 555 (GH). NEPAL: Bagmati, D. H. Nicolson 3345 (US), Bhabua, B. Ram 441
(A), Kawa, N. V. Polunin et al. 863 (A), Parbat, H. Kanai et al. 8310251 (A), 8340122 (A),
Posdi, J. L. Creech & F. de Vos 1250 (NA), Shermathang, Herbarium Banerji 1781 (A),
Siklis, J. D. A. Stainton et al. 4967 (A). PAKISTAN: Azad Kashmir, R. R. Stewart 25496
(GH). SIKKIM: without locality, J. D. Hooker & T. Thomson s.n. (GH). THAILAND:
without locality, L. L. Put 356 (A).

This is the most complicated and variable species in the section, and its main
characters are in the small leaves, showing some characters of alpine or
subalpine conditions in the habit, with crenulate to crenate margin, capsule of
medium size and black when dry. Undoubtedly, it is related to E. chuii, but the
echinate projections on the fruit of the latter are much fewer and sparser, and the
leaves have impressed veins, which are not too evident in this species. It is also
similar to E. vagans, especially in the leaves, but in the latter the fruit is not spiny
or echinate. The type of E. scandens is without flower and fruit, only with
adventitious roots on the branch, and seems to be conspecific with this one.
However, it is difficult to treat because of the absence of flowers or fruit, but all
the other characters fit with this species very well, including the distribution area.

29. Euonymus lushanensis F. H. CHEN & CHEN H. WANG, Acta Phytotax. Sin.
3(2): 239, f. 1. 1954. SYNTYPES: CHINA. Jiangsi: Lushan, Biyunshi, Sept. 20,
1946, Y. K. Hsiung 4921 (NAS! PE!), 852 (PE!), R. C. Ching 11962 (not seen),
11854 (not seen); Wuning, Zhujiashan, Aug. 10, 1938, Y. K. Hsiung 1214 (not
seen); Xiushui, Yubiaoshan, Nov. 15, 1947, Y. K. Hsiung 6520 (not seen);
Yifeng, Huanggangshan, Oct. 15, 1947, Y. K. Hsiung 6354 (A!). [Fig. 23]

= E. furfuraceus Q. H. CHEN, Acta Bot. Yunnanica 21(2): 167, 1999. Type:
China: Guizhou, Wengan, Zhujiashan, in forests, alt. 1120 m, 1982-8-11, C.
Z. Dang 1997 (Holotype, GHAS, not seen).

i E. sp. nov. BLAKELOCK, Kew Bull. 1951: 274. 1951, in obs., nom. inval. TYPE:
CHINA. Jiangsi: Lushan, H. C. Cheo 417, not seen.

T E. wushanensis C. Y. CHENG, ms., nom. inval. TYPE: CHINA. Sichuan: Wushan, K.
H. Yang 59987 (PE!).

Deciduous shrub, scandent, 2-3 m. tall; branches and twigs straight, with
striations and angles, brown or gray-brown when dry. Leaves thinly coriaceous or
thickly papyraceous, ovate to elliptic, or ovate-oblong, 9-15 x 3-4.5 cm, apex
acute or acuminate, base cuneate or attenuate, margin crenate, lateral veins 6-8
pairs, disappearing before reaching the margin, slightly impressed above and
slightly prominent beneath; petiole 1-2 cm long. Peduncle 2-10 cm long, with 2 to
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3 dichotomous branches and several to many flowers. Flower not seen. Capsule
red when fresh, brown when dry, nearly globose, 1.3-1.8 cm in diam., with
sparse, needlelike spines, c. 3 mm long, opening into 4-lobes at maturity; seeds
with bright red aril.
Phenology. Flowering: May to August; Fruiting: October to November.
Distribution: China (Guizhou, Hubei, Hunan, Jiangxi, Sichuan, Zhejiang); alt.
600-1,000 m, in bushes and forest; rare.

Fig. 23. Euonymus lushanensis F. H. CHEN & CHEN H. WANG T 1. fruit branch; 2. fruit.
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