
A New Species and New Records of Cyphostemma
(Vitaceae) from China and Vietnam Based on
Morphological and Molecular Evidence

Authors: Dang, Viet Cuong, Nguyen, Van Hieu, Dao, Baohui, Yang,
Wanliu, Li, Faliang, et al.

Source: Systematic Botany, 42(3) : 449-457

Published By: The American Society of Plant Taxonomists

URL: https://doi.org/10.1600/036364417X696032

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://bioone.org/journals/Systematic-Botany on 26 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



Systematic Botany (2017), 42(3): pp. 449–457
© Copyright 2017 by the American Society of Plant Taxonomists
DOI 10.1600/036364417X696032
Date of publication August 25, 2017

A New Species and New Records of Cyphostemma (Vitaceae) from China and
Vietnam Based on Morphological and Molecular Evidence

Viet Cuong Dang,1,2,3 Van Hieu Nguyen,1,2,3 Baohui Dao,4 Wanliu Yang,5 Faliang Li,4 Xinkai Yang,4

Jun Wen,6 Zhiduan Chen,1 and Limin Lu1,7

1State Key Laboratory of Systematic and Evolutionary Botany, Institute of Botany,
Chinese Academy of Sciences, Beijing 100093, China.

2University of Chinese Academy of Sciences, Beijing 100049, China.
3Sino-African Joint Research Center, Chinese Academy of Sciences, Wuhan 430074, China.

4Dehong Forestry Bureau, Mangshi 678400, China.
5Tongbiguan Nature Reserve, Yingjiang 679313, China.

6Department of Botany, National Museum of Natural History, MRC166, Smithsonian Institution,
Washington, D. C. 20013-7012 U. S. A.

7Author for correspondence (liminlu@ibcas.ac.cn)

Communicating Editor: Alejandra Vasco

Abstract—A new species, Cyphostemma dehongense, is described from Dehong, Yunnan, China, and C. auriculatum is newly recorded from
Vietnam. These are the first records of the genusCyphostemma from the two countries, extending both the easternmost and northernmost distribution
limit of Cyphostemma. Through field explorations over two years, we discovered four populations of C. dehongense and collected specimens of the
species with both flowers and fruits. Cyphostemma dehongense and C. auriculatum are morphologically similar, but differ in ovary size, style length,
and fruit size. In addition tomorphological comparisons, molecular datawere used to determine the phylogenetic position of the new species and the
newly recorded taxon. Ten nucleotide variation siteswere detected betweenC. dehongense andC. auriculatum based on five chloroplast loci (atpB-rbcL,
rps16, trnC-petN, trnH-psbA, and trnL-F) and the nuclear ribosomal internal transcribed spacer (ITS). An identification key is provided for the three
species of Cyphostemma from Asia.

Keywords—Cyphostemma auriculatum, C. dehongense, distribution range, taxonomy, Yunnan, Son La.

Southern China and the adjacent Southeast Asian countries
including Indonesia, Laos, Malaysia, Myanmar, Philippines,
Thailand, and Vietnam, are recognized as a center of diversity
for some genera of the grape family (Vitaceae), including
Cayratia Juss. and Tetrastigma (Miq.) Planch. (Chen et al. 2007;
Wen 2007). In the last decade, many new species and new
records of species and genera of Vitaceae have been discovered
from these regions (Trias-Blasi et al. 2010, 2011, 2014, 2015a, b;
Wen et al. 2013; Kochaiphat et al. 2014, 2016; Cho et al. 2016;
Dang et al. 2016; Lu et al. 2016). Some of these taxa are evo-
lutionarily very unique within the Vitaceae. For instance, the
endangered new species Cayratia cheniana L. M. Lu & J. Wen,
endemic to the limestone mountains of Vietnam, was recog-
nized as the sister species of the rest of the genus Cayratia (Lu
et al. 2016). Furthermore, new generic records have enhanced
our understanding of the biogeographic history of Vitaceae.
Cyphostemma auriculatum (Roxb.) P. Singh & B. V. Shetty has
been recorded fromBangladesh, Bhutan, India,Myanmar, and
Sri Lanka (Singh and Shetty 1986; Long and Rae 1991; Shetty
and Singh 2000). Discovery of C. auriculatum in northern
Thailand expanded the easternmost distribution limit of
Cyphostemma (Planch.) Alston (Trias-Blasi et al. 2015a).

Cyphostemma includes ca. 150 species that are mainly dis-
tributed in Africa and Madagascar, with only two species
reported from India, Sri Lanka, and Thailand (Shetty and
Singh 2000; Wen 2007; Trias-Blasi et al. 2015a; Wen et al.
2015b). Cyphostemmawas treated as a section of Cissus L. (sect.
Cyphostemma Planch.) by Planchon (1887). It was elevated to
the rank of genus by later taxonomists based on its unique
floral buds with a constriction near the middle, and nectary
disk with four free glands (Alston 1931; Descoings 1960).
Species of Cyphostemma can be found in diverse habitats in-
cluding tropical rainforests, savannas, and limestone moun-
tains (Wild and Drummond 1966; Verdcourt 1993; Cattabriga
2007). Generally, species in savannas have developed

succulent stems, fleshy leaves, or tuberous roots to adapt to the
seasonally arid conditions (Verdcourt 1993). However, species
in rainforest habitats usually possess non-fleshy leaves, strong
stems, and robust tendrils bywhich they can climb to the top of
the canopy.

Previous molecular phylogenetic studies for Vitaceae, with
limited sampling of Cyphostemma, supported it as a mono-
phyletic genus (Ingrouille et al. 2002; Soejima and Wen 2006;
Wen et al. 2007b; Ren et al. 2011; Trias-Blasi et al. 2012). By
sampling 39 representatives of Cyphostemma and five chloro-
plast DNA regions, Lu et al. (2013) confirmed the monophyly
of Cyphostemma and recognized two major clades within the
genus: one including all species from Madagascar, and the
other with species mainly from Africa. The only sample from
Asia was nested within the African clade.

The new species here described from Dehong, Yunnan
province, China and the new record ofC. auriculatum fromMai
Son, Son La province, Vietnam are both lianas that grow in
tropical rain/monsoon forests. Both species possess conspic-
uous stipules and flowers constricted in the middle with a
floral disk of four separate glands typical of the genus
Cyphostemma. However, the plants from China and Vietnam
differed from each other in ovary size, style length, and fruit
size. Variation inmolecular data suggested that they represent
different species. The discovery of a new species and generic
records suggest that there may still be undescribed diversity in
the Vitaceae that requires further field surveys in China. New
species of Cayratia (Lu et al. 2016) as well as new generic re-
cords of Yua (Dang et al. 2016) and our discoveries of
Cyphostemma showcase the importance of continued field
collection and taxonomic work in poorly explored regions in
the new age of discovery (SA2000 1994; Wen et al. 2015a),
especially during preparation of the Flora of Vietnam, which
includes many novelties (e.g. Farjon et al. 2002; Wen et al.
2007a; Do et al. 2015).
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Fig. 1. Cyphostemma dehongense. A. Flowering branch. B. Old stemwith corky and fissured bark. C. Transverse section of old stem. D. Flowerwith petals,
stamens, and four separate nectary glands. E. Flower with petals and stamens removed to show style and ovary. F. Fruit (Drawn by Ai-Li Li; based on Z. D.
Chen YJ28, PE).
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Materials And Methods

Morphological Observations—Specimens of Cyphostemma in several
major herbaria in China (PE) and elsewhere (E, HN, K, MO, P, US, and
VNM)were examined. Seedmorphologywas observed and photographed
with a stereomicroscope (a Nikon SMZ1000 with a Nikon DXM 1200F
digital camera) in the State Key Laboratory of Systematic and Evolutionary
Botany, Institute of Botany, Chinese Academy of Sciences. Terminology for
describing leaves and seeds follows Jiménez-Saa (2011) and Chen and
Manchester (2007), respectively.

Phylogenetic Analyses—The phylogenetic position of both the new
species and the new record was inferred in a global sampling scheme from
Lu et al. (2013) using the nuclear ribosomal ITS and five chloroplast DNA

regions (atpB-rbcL, rps16, trnC-petN, trnH-psbA, and trnL-F). Thirty-six new
sequences from six newly collected samples of Cyphostemma were gener-
ated for this study with the other sequences from Lu et al. (2013, 2017) and
Liu et al. (2016) downloaded from GenBank (Appendix 1). Sequence as-
sembly and alignment followed the protocols described in Lu et al.
(2013, 2017). Single gene trees were constructed to check whether well-
supported incongruences (bootstrap . 70%) exist between the chloro-
plast and ITS topologies (Hillis and Bull 1993) prior to combining all
individual data sets.

The combined dataset was analyzed with the maximum likelihood
(ML) and Bayesian inference (BI) methods. The ML analyses were
conducted in RAxML 8.1.11 (Stamatakis 2006), applying 1,000 boot-
strap replicates. A partitioned Bayesian analysis was conducted in

Fig. 2. Cyphostemma dehongense. A. Habitat. B. Old stem and tendril. C. Stipule. D. Leaves, 5-foliolate. E. Leaves, 3-foliolate. F. Floral buds. G. Flower. H.
Infructescence. I. Fruits. J. Seed, dorsal view. K. Seed, ventral view. L. Seed, transverse section.
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MrBayes 3.2.6 (Ronquist et al. 2012) as implemented on the CIPRES
Science Gateway Portal (Miller et al. 2010). Parameter configuration
and convergence estimation followed Lu et al. (2013). Best-fitting model
for each of the single partition was calculated using MrModeltest 2.3

(Nylander 2004) under the Akaike information criterion (AIC). GTR 1
G was found to be the most appropriate nucleotide substitution model
for atpB-rbcL, rps16, trnC-petN, trnH-psbA, and trnL-F; GTR 1 I 1 G
for ITS.

Fig. 3. Maximum likelihood tree for Vitaceae based on the combined data set (atpB-rbcL, rps16, trnC-petN, trnH-psbA, trnL-F, and ITS). A. A phylogram
overview is shown in the upper left-hand corner. B. Phylogenetic relationshipswithinCyphostemma. Species ofCyphostemma fromAfrica andMadagascar are
colored with black and blue, respectively. The newly described species C. dehongense and its close relative C. auriculatum are highlighted in green and red,
respectively. Bootstrap values (RAxML) and Bayesian posterior probability values of key nodes are indicated above branches.
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Results

Thenewly collected specimens fromChina (illustrated in Fig. 1)
and Vietnam were identified as species of Cyphostemma in the
field based on their conspicuous stipules (Fig. 2C), leaf-opposed
tendrils (Fig. 2D), and floral diskwith four separate glands (Figs.
1D–E, 2G). The new record from Vietnamwas determined as C.
auriculatum based on its digitately 5-foliolate leaves, smaller
ovary, shorter styles, and smaller berries, while the taxon from
China was recognized as a new species because it differed
from C. auriculatum in its 3–5-foliolate leaves (Figs. 1A, 2D–E),
larger ovary (Fig. 1E), longer styles (Fig. 1E), and larger berries
(Fig. 1F).

The ML and Bayesian analyses of the combined data set of
five chloroplast loci and the ITS sequences generated con-
gruent topologies. The ML tree with ML bootstrap (BS) and
Bayesian posterior probability (PP) values is shown in Fig. 3.
As in previous studies, the monophyly of Cyphostemma was
strongly supported (BS 5 100%, PP 5 1.00; Fig. 3A). The new
speciesCyphostemma dehongense fromChina andC. auriculatum
from Vietnam formed a strongly supported clade with C.
auriculatum from Thailand (BS 5 100%, PP 5 1.00; Fig. 3B).
Five samples of C. dehongense grouped together (BS 5 98%,
PP5 1.00), sister to a clade ofC. auriculatum fromThailand and
Vietnam (BS 5 96%, PP 5 1.00). Of the 6,065 bp aligned se-
quences, ten nucleotide variation sites were detected that
distinguish C. dehongense from C. auriculatum.

Taxonomic Treatment

Cyphostemma dehongense L. M. Lu & V. C. Dang, sp. nov.—
TYPE: CHINA. Yunnan province: Dehong, Yingjiang,
Tongbiguan, near King of Ficus,W slope, road side, 877m,
97°35043.30E, 24°40000.20N, 30 Apr 2016, Z. D. Chen YJ28
(holotype: PE!; isotype: PE!).

Cyphostemma dehongense is morphologically similar to C.
auriculatum, but differs from it by having a larger ovary
(2.7–3.2mm indiam inC. dehongense vs. 1.5–2mm indiam inC.
auriculatum; Fig. 1E), longer styles (2.9–3.1mm inC. dehongense
vs. 0.8–1.2 mm in C. auriculatum; Fig. 1E), and larger berries
(2–3 cm in diam in C. dehongense vs. 1–1.7 cm in diam in C.
auriculatum; Fig. 1F) (Table 1).

Large woody climber. Older stems cylindrical, growing to
14 cm in diam, bark corky and deeply fissured; younger stems
ridged, yellow-brownish, sometimes with lenticels. Tendrils
leaf-opposed, bifurcate, robust, and pubescent in younger
branches. Leaves digitately compound, 5-foliolate, or usually
3- or 4-foliolate on the reproductive branches; petiole
5–15 cm 3 3–5 mm, petiolule of central leaflet 1.5–4 cm long,
petiolules of lateral leaflets 1–3 cm long, pilose; central leaflet
ovate-elliptic, 10–153 6–9 cm, lateral leaflets 7.5–123 5–7 cm,
leaflet blade abaxially light green or pink, adaxially dark
green, pubescent on both surfaces, apex acute or shortly

acuminate, base obtuse, margin serrate with 15–20 rounded
teeth on each side, veins prominent on the abaxial side, 1 main
basal vein, 5–7 pairs of secondary veins. Stipules falcate,
1–1.5 3 0.3–0.7 cm, conspicuous. Inflorescence a compound
cyme, dichotomously branched, axillary or pseudo-terminal,
10–26 cm long; peduncles 10–14 cm 3 3.5–6 mm, densely
pubescent. Flowers 4–6 mm long; pedicel 4–9 mm long,
densely pubescent. Calyx cupular, entire, pubescent. Petals 4,
ovate-elliptic to oblong, constricted at the middle, 3–5 3
1.5–2 mm, tomentose outside. Stamens 4, filaments filiform,
2.7–3.2 mm long, anthers yellow, ovate. Ovary 2.7–3.2 mm in
diam, hairy, style 2.9–3.1 mm long, stigmas inconspicuous.
Floral disk with four separate glands, almost covering the
ovary, yellow. Fruit a 1-seeded berry, globose, 2–3 cm in diam,
glabrous, base attenuate. Seed oblong-obovoid, 9–10 3
5.5–6.5 mm, rugose on adaxial side with linear groove, abaxial
side with a crest. Endosperm M-shaped.

Phenology—Flowering from February to March; fruiting
from March to May.

Distribution and Habitat—The new species is only known
from the vicinity of the type locality over a range of 75 km, in
the tropical monsoon forest at an altitude of 700 to 1,000 m in
Dehong, Yunnan, China (Fig. 4).

Etymology—The specific epithet “dehongense” refers to the
type locality, Dehong prefecture in Yunnan Province.

Conservation Status—Four populations of the new species
have been discovered in the protected areas so far. Its area
of occupancy (AOO) is less than 20 km2. Although in-
dividuals grow well, the new species is suffering from loss
of natural habitats due to the ongoing deforestation in its
distribution range. If an IUCN Red List evaluation was
conducted, the species would be classified as vulnerable
(VU D2).

Representative Specimens Examined—CHINA. Yunnan,
Dehong, Yingjiang, Tongbiguan, near King of Ficus, W slope, road side,
877 m, 97°35043.30E, 24°40000.20N, 9 Nov 2014, Z. D. Chen et al. DH45 (PE);
Yunnan, Dehong, Yingjiang, near King of Ficus, 918 m, 97°45032.40E,
24°46009.90N, 1 May 2016, B. Liu et al. 26138 (PE); Yunnan, Dehong,
Yingjiang, Taiping Town, Xueli Village, 751 m, 97°57055.30E, 24°45004.40N,
2 May 2016, B. Liu et al. 26181 (PE); Yunnan, Dehong, Yingjiang, Taiping
Town, Xueli Village, 755 m, 98°01028.40E, 24°45048.10N, 2 May 2016, B. Liu
et al. 26182 (PE).

New Record from Vietnam—CYPHOSTEMMA AURICULATUM

(Roxb.) P. Singh & B. V. Shetty, Taxon 35(3): 596. 1986.
Cissus auriculata Roxb., Fl. Ind. 1: 430. 1820.Vitis auriculata
(Roxb.) Wall., Numer. List [Wallich] 206. 1828–1849.
Cayratia auriculata (Roxb.) Gamble, Fl. Madras 2: 237.
1918.—TYPE: Roxburgh Flora Indica illustration in Kew,
No. 1788 (lectotype: K!, designated by Trias-Blasi et al.
2015a: 2).

Phenology—Flowering from February to March; fruiting
from March to May.

Distribution and Habitat—In mixed deciduous forests and
degraded, fire-prone areas of Bangladesh, Bhutan, Laos, India,
Myanmar, Sri Lanka, Thailand, and Vietnam, 600–1,300 m
(Fig. 4).

Conservation Status—Trias-Blasi et al. (2015a) recom-
mended to treat this species as data deficient (DD) due to
insufficient specimen data from other Asian countries. It is
known from four populations in Thailand and only two
populations were found in the non-protected forest areas
of northern Vietnam. If an IUCN Red List evaluation was
conducted (IUCN, 2012), the conservation status of C.

Table 1. Morphological comparisons between Cyphostemma dehon-
gense and its closest relative C. auriculatum. Descriptions of C. auriculatum
were based on Shetty and Singh (2000) and Trias-Blasi et al. (2015a).

Character C. dehongense C. auriculatum

Leaves 3–5-foliolate 5-foliolate
Ovary 2.7–3.2 mm in diameter 1.5–2 mm in diameter
Style 2.9–3.1 mm long 0.8–1.2 mm long
Fruit size 2–3 cm in diameter 1–1.7 cm in diameter
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auriculatum would be Data Deficient (DD), because thor-
ough field investigations should be conducted to determine
the distribution and abundance of the species.

Representative Specimens Examined—INDIA. Rajmahal,
Ganges R., 1820, Wallich 6031a (K); Irrawaddy R. [Ayeyarwady R.],
Yenangheum [Yenangyaung], 1825, Wallich 6031b (K); Prome [Pyay],

1826, Wallich 6031c (K). LAOS. Haut laos, 15 km de Phong Saly sur piste
de Bun Tai, 1200 m, 8 May 1936, E. Poilane 26021 (P). THAILAND. Mae
Hong Son, Mae Sariang Dist., 44–45 km markers ca. 44.5 km W of Hot, 5
Nov 2003, J. Wen 7405 (US). VIETNAM. Quang Tri, Laobao, 256.2 km de
la route du Mékong, 8 Apr 1920, E. Poilane 1358 (P); Son La, Mai Son,
Phieng Cam, 930 m, 103°49037.10E, 21°05049.60N, 2 Aug 2016, V. C. Dang
201624D (PE).

Key to the Species of CYPHOSTEMMA in Asia

1. Leaves trifoliolate; subsessile; berries glandular-hispid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. setosum (Roxb.) Alston
1. Leaves digitately 3–5-foliolate; petioles 5–15 cm long; berries glabrous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

2. Style 1 mm long; ovary 1.7 mm in diam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. auriculatum (Roxb.) P. Singh & B. V. Shetty
2. Style 3 mm long; ovary 3 mm in diam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. dehongense L. M. Lu & V. C. Dang
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APPENDIX 1. List of species and vouchers used in this study, arranged by:
SpeciesAuthority. COUNTRY.Collector &Number (HerbariumCode), atpB-
rbcL, rps16, trnC-petN, trnH-psbA, trnL-F, and ITS. Accession numbers of
newly generated sequences in this study are indicatedwith asterisks (*) and
other sequences are from Lu et al. (2013, 2017) and Liu et al. (2016).

Ampelocissus elegansGagnep. MALAYSIA.Wen 11825 (US), KC166289,
KC166380, KC166467, KC166544, KC166618, KT344573. A. elephantina
Planch. MADAGASCAR. Wen 9583 (US), HM585516, HM585792, –,
HM585659, HM585932, KT344575. A. erdwendbergii Planch. MEXICO.
Wen 8697 (US), KC166290, KC166381, KC166468, KC166545, KC166619,
KT344577. A. javalensis (Seem.) W. D. Stevens & A. Pool. COSTA RICA.
Wen 6920 (US), AB234911, AB234943, KC166469, KC166546, AB234984, –.
Ampelopsis arborea Koehne. USA.Wen 11083 (US), KC166291, KC166382,
KC166470, KC166547, KC166620, –.A. cordataMichx. USA.Wen 7141 (US),
AB234916, AB234949, JF437178, JF437064, AB234997, –. A. glandulosa
(Wall.) Momiy. CHINA. Wen 9380 (US), KC166292, KC166383, JF437181,
JF437067, JF437289, KX951343. Causonis corniculata (Benth.) J. Wen &
L. M. Lu. CHINA. Wen 12049 (US), KC166299, KC166390, KC166477,
KC166554, KC166627, –.C. japonica (Thunb.) Raf. CHINA.Nie &Meng 453
(US), KC166308, KC166399, KC166485, KC166561, KC166634, KX951347.
Cayratia acris (F. Muell.) Domin. AUSTRALIA. Wen 12183 (US),
KC166293, KC166384, KC166471, KC166548, KC166621, –.C. albifoliaC. L.
Li var. glabra (Gagnep.) C. L. Li. CHINA. Wen 11588 (US), KC166294,
KC166385, KC166472, KC166549, KC166622, –. C. cardiophylla Jackes.
INDONESIA. Chen & Lu 160 (PE), KC428766, KC428777, KC428790,
KC428809, KC428824, –. C. cilifera (Merr.) Chun. VIETNAM. Wen 10824
(US), KC166296, KC166387, KC166474, KC166551, KC166624, –. C. clem-
atidea (F. Muell.) Domin. AUSTRALIA. Wen 12184 (US), KC166297,
KC166388, KC166475, KC166552, KC166625, –. C. cordifolia C. Y. Wu ex
C. L. Li. CHINA. Wen 10548 (US), HM585518, HM585794, JX476668,
HM585661, HM585934, –. C. debilis (Baker) Suess. EQUATORIAL
GUINEA. Carvalho 4136 (MO), KC166302, KC166393, JF437190, JF437076,
JF437296, KX951344. C. emarginata Trias-Blasi & J. Parn. THAILAND.
Trias-Blasi et al. 2012 ATB35, HQ214187, HQ214208, –, –, HQ214229, –. C.
geniculataGagnep. INDONESIA.Wen 10275 (US), HM585519, HM585795,
KC166480, HM585662, HM585935, –. C. grandifolia (Warb.) Merr. & L. M.
Perry. PAPUANEWGUINEA.Wen12263 (US),–,–,KC428796,KC428815,–,–.
C. maritima Jackes. INDONESIA. Wen 10304 (US), KC166315, KC166406,
KC166490, KC166565, KC166638, –. C. melananthera Gagnep. VIETNAM.
Wen 11001 (US), KC166316, KC166407, KC166491, KC166566, KC166639, –.
C.mollissimaGagnep.MALAYSIA.Wen 8403 (US), HM585522, HM585798,
JX476671, HM585665, AB235003, KT344589.C. oligocarpaGagnep. CHINA.
Wen 11445 (US), KC166319, KC166410, KC166494, KC166569, KC166642, –.
C. pedata Gagnep. CHINA. Wen 8469 (US), KC166321, AB234953,
KC166497, KC166572, AB235005, –. C. pseudotrifolia W. T. Wang.
CHINA. Wen 8085 (US), AB234920, KC166412, KC166498, KC166573,
AB235006, –. C. saponaria (Benth.) Domin. AUSTRALIA. Rossetto et al.
2007, –, –, –, –, EF179075, –. C. schumanniana (Gilg) Suess. PAPUANEW
GUINEA.Wen 12277 (US), –, –, KC428791, KC428810, –, –.C. trifolia (L.)
Domin. THAILAND. Wen 7488 (US), KC166323, –, KC166500, KC166574,
AB235007, –. C. triternata (Baker) Desc. MADAGASCAR. Wen 9643
(US), KC166324, KC166414, KC166501, KC166575, KC166644, KX951346.
C. wrayi (King) Gagnep. VIETNAM. Wen 10913 (US), KC166326,
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KC166416, KC166504, JQ182497, JQ182544, –. Cissus adnata Roxb.
INDONESIA.Wen 10268 (US), JX476429, JX476547, JX476673, JX476772,
JX476858, KT344592. C. amazonica Lindel. USA. Wen 2010-099
(US), JX476431, JX476549, JX476674, JX476773, JX476859, KT344593.
C. antarctica Vent. USA. Wen 6684 (US), JX476433, JX476551, JX476677,
JX476775, JX476860, KT344594. C. aralioides Planch. BELGIUM.
Aplin 19870062 (US), JX476438, JX476556, JF437202, JF437088, JF437305, –.
C. biformifolia Standl. COSTA RICA. Wen 7020 (US), JX476444, JX476562,
JX476684, JX476783, AB235022, –. C. cornifolia (Baker) Planch. KENYA.
Luke & Luke 11452 (US), JX476449, JX476567, KT344595, JF437091, JF437308,
KT344595. C. diffusiflora (Baker) Planch. GHANA. Jongkind et al. 1813
(MO), JX476452, JX476570, –, JX476788, JX476872, KT344596. C. discolor
Blume. THAILAND. Wen 7468 (US), JX476453, JX476571, JX476690,
JX476789, AB235011, KT344597. C. erosa Rich. PERU. Wen 8586 (US),
HM585942, HM585802, HM585668, JX476693, HM585942, KT344598. C.
floribunda (Baker) Planch. MADAGASCAR. Wen 9463 (US), JX476459,
JX476577, JX476793, JX476695, JX476875, –.C. gongylodes (Burch. ex Baker)
Planch. BOLIVIA. Nee & Wen 53777 (US), JX476461, JX476579, JX476795,
JX476697, JX476877, –. C. granulosa Ruiz & Pav. PERU. Wen 8573 (US),
JX476462, JX476580, JX476698, JX476796, JX476878, KT344599. C. hypo-
glauca A. Gray. AUSTRALIA. Wen 12185 (US), JX476466, JX476583,
JX476702, JX476800, JX476881, –. C. integrifolia (Baker) Planch. KENYA.
Luke & Luke 11475 (US), JX476467, JX476584, JX476703, JX476801, JX476882,
KT344600.C. productaAfzel. TANZANIA. Luke et al. 11528 (US), JX476483,
JX476600, JX476718, JX476814, JF437312, KT344601. C. quadrangularis L.
MADAGASCAR.Wen 9538 (US), JX476787, JX476604, JX476721, JX476817,
JX476898, KT344602. C. repanda Vahl. CHINA. Wen 9027 (US), JX476490,
JX476607, JX476724, JX476819, JX476900, KT344603. C. rotundifolia
(Forssk.) Vahl. KENYA. Luke & Luke 11478 (US), JX476499, JX476615,
JF437212, JF437098, JF437314, –. C. sagittiferaDesc. MADAGASCAR.Wen
9605 (US), JX476501, JX476617, JX476733, JX476827, JX476908, –. C.
simsiana Roem. & Schult. BOLIVIA. Nee & Wen 53805 (US), JX476504,
JX476620, JX476734, JX476828, JX476910, KT344604. C. striata Ruiz & Pav.
CHILE. Wen 7424 (US), AB234921, AB234958, JX476747, JX476841,
AB235017, KX951349. C. trianae Planch. PERU. Wen 8585 (US), JX476521,
JX476637, JX476752, JX476844, JX476925, KT344606. C. trifoliata (L.) L.
USA. Wen 9727 (US), HM585528, HM585804, JX476754, HM585670,
HM585944, KX951348. C. verticillata (L.) Nicolson & C. E. Jarvis. USA.
Wen 2010-089 (US), JX476536, JX476650, JX476765, JX476855, JX476933,
KT344608. Clematicissus opaca (F. Muell.) Jackes & Rossetto. AUS-
TRALIA. Sun 11005 (US), JX476538, JX476652, JX476767, JX476857,
JX476935, KT344609. Cyphostemma adenocaule (Steud.) Desc. TANZANIA.
Luke & Luke 11650 (US), KC166327, KC166417, KC166505, KC166577,
KC166646, –. C. allophylloides (Gilg & M. Brandt) Desc. KENYA. Luke &
Luke 11692 (US), KC166328, KC166418, –, KC166578, KC166647, –. C.
auriculatum (1) (Roxb.) P. Singh & B.V. Shetty. THAILAND. Trias Blasi 45
(TCD), HQ214189, HQ214210, –, –, HQ214231, –. C. auriculatum (2). Wen
7405 (US), KC166369, KC166457, –, KC166609, KC166676, –. C. auric-
ulatum (3). VIETNAM. Chen et al. 201624D (PE), KY660256*, KY660257*,
KY660258*, KY660259*, KY660260*, KY677937*. C. bainesii (Hook. f) Desc.
USA. Gerrath s. n. (US), AB234922, AB234960, KC166506, KC166579,
AB235025, –. C. buchananii (Planch.) Desc. ex Wild & R. B. Drumm.
KENYA. Luke & Luke 11653 (US), KC166329, KC166419, KX925943,
KC166580, KC166648, –. C. cyphopetalum (Fresen.) Desc. ex Wild & R. B.
Drumm. KENYA. Luke & Luke 11661 (US), KC166330, KC166420,
KC166507, KC166581, KC166649, –. C. dehongense L. M. Lu & V. C. Dang
(1). CHINA. Chen et al. DH45 (PE), KY660246*, KY660231*, KY660236*,
KY660241*, KY660251*, KY677932*. C. dehongense L. M. Lu & V. C. Dang
(2). CHINA. Chen et al. YJ28 (PE), KY660247*, KY660232*, KY660237*,
KY660242*, KY660252*, KY677933*. C. dehongense L. M. Lu & V. C. Dang
(3). CHINA. Chen et al. 26138 (PE), KY660248*, KY660233*, KY660238*,
KY660243*, KY660253*, KY677934*. C. dehongense L. M. Lu & V. C. Dang
(4). CHINA. Chen et al. 26181 (PE), KY660249*, KY660234*, KY660239*,
KY660244*, KY660254*, KY677935*. C. dehongense L. M. Lu & V. C. Dang
(5). CHINA. Chen et al. 26182 (PE), KY660250*, KY660235*, KY660240*,
KY660245*,KY660255*,KY677936*.C.duparquetii (Planch.)Desc. TANZANIA.
Luke et al. 11534 (US), KC166332, JX476654, JF437222, JF437109, JF437324,
–. C. dysocarpum (Gilg & M. Brandt) Desc. KENYA. Luke & Luke 11672
(US), KC166333, KC166422, KC166508, KC166582, KC166650, –. C.
echinocarpaDesc. MADAGASCAR.Wen 9488 (US), KC166335, KC166424,
KC166509, KC166583, KC166651, –. C. grahamii Verdc. KENYA. Luke &
Luke 11652 (US), KC166336, KC166425, KC166510, –, KC166652, –. C.
greveanum Desc. MADAGASCAR.Wen 9496 (US), KC166337, KC166426, –,
KC166584, KC166653, –. C. heterotrichum (Gilg & R. E. Fr.) Desc. ex Wild &
R. B. Drumm. TANZANIA. Lovett et al. 4027 (MO), KC166338, KC166427,
KC166511, KC166585, KC166654, –.C. horombenseDesc.MADAGASCAR.

Wen 9515 (US), KC166340, KC166429, KC166512, KC166587, KC166656, –.
C. humile (N. E. Br) Desc. exWild&R. B. Drumm.USA.Wen 2010-092 (US),
KC166340, KC166430, –, KC166588, KC166657, –. C. jiguu Verdc. KENYA.
Luke 11551 (US), JX476540, JX476655, JX476769, KC166589, JX476937,
KT344611. C. junceum (Webb) Desc. TANZANIA. Luke & Luke 11615 (US),
KC166343, KC166432, KC166515, KC166591, KC166659, –.C. juttae (Dinter
& Gilg) Desc. USA.Wen 2010-093B (US), KC166344, KC166433, KC166516,
KC166592, KC166660, –. C. kibweziense Verdc. KENYA. Luke & Luke
11481 (US), KC166346, KC166435, JF437229, JF437116, JF437330, –. C.
kilimandscharicum (Gilg.) Desc. exWild & R. B. Drumm. KENYA. Luke&
Luke11690 (US),KC166347,KC166436,–,KC166594,KC166662,–.C.kirkianum
(Planch.) Desc. ex Wild & R. B. Drumm. KENYA. Luke & Luke 11473 (US),
KC166349, KC166438, JF437226, JF437113, JF437328, –. C. macrocarpa
Desc. MADAGASCAR. Wen 9589 (US), KC166350, KC166439, KC166518,
KC166595, KC166663, –. C. mappia (Lam.) Galet. USA. Wen H16 (US),
KC166351, KC166440, KC166519, KC166596, AB235026, –. C. maranguense
(Gilg & Brandt) Desc. KENYA. Luke & Luke 11468 (US), KC166352,
JX476656, JF437227, JF437114, JF437329, KT344612. C. microdipterum
(Baker et al.) Desc. MADAGASCAR.Wen 9687 (US), KC166354, KC166442,
KC166522, KC166598, KC166665, KT344612. C. montagnacii Desc. USA.
Wen 6672 (US), AB234923, AB234961, JF437228, JF437115, AB235027,
KT344612. C. pachypusDesc. MADAGASCAR.Wen 9596 (US), KC166355,
KC166443, KC166523, KC166599, KC166666, –. C. princeae (Gilg & M.
Brandt) Desc. ex Wild & R. B. Drumm. TANZANIA. Luke & Luke 11589
(US), KC166356, KC166444, KC166524, KC166600, KC166667, –. C.
pseudosesquipedale Verdc. TANZANIA. Luke & Luke 11617 (US),
KC166357,KC166445,KC166525,KC166601,KC166668,–.C. rhodesiae (Gilg&
M. Brandt) Desc. ex Wild & R. B. Drumm. TANZANIA. Luke & Luke 11619
(US), KC166358, KC166446, KC166526, KC166602, KC166669, –.C. rutilans
Desc. MADAGASCAR. Wen 9585 (US), KC166359, KC166447, KC166527,
KC166603, KC166670, –. C. sandersonii (Harv.) Desc. USA. Wen 2010-094
(US), KC166360, KC166448, KC166528, KC166604, KC166671, –. C. serpens
(Hochst. ex A. Rich.) Desc. KENYA. Luke & Luke 11654 (US), KC166362,
KC166450, KC166530, KC166606, KC166673, –. C. simulans (C. A. Sm.)
Wild & R. B. Drumm. USA. Gerrath s. n. (US), HM585536, AB234962,
JX476770, HM585678, AB235028, –. C. thomasii (Gilg. & M. Brandt) Desc.
KENYA. Luke & Luke 11448 (US), KC166365, KC166453, JF437230,
JF437117, JF437331, –. C. vanmeelii (Lawalrée) Wild & R. B. Drumm.
TANZANIA. Luke & Luke 11642 (US), KC166366, KC166454, KC166532,
KC166608, KC166675, –. C. vogelii (Hook. f.) Desc. EQUATORIAL
GUINEA. Carvalho 4127 (MO), KC166367, KC166455, JF437231, JF437118,
JF437332, –. C. zimmermannii Verdc. KENYA. Luke & Luke 11476 (US),
KC166368, KC166456, JF437232, JF437119, JF437333, –. Leea guineensis G.
Don. USA. Wen 2010-091 (US), KC166370, KC166458, KC166533,
KC166610, KC166677, KT344614. L. indica (Burm. f.) Merr. VIETNAM.
Wen 10910 (US), HM585537, HM585813, JX476771, HM585679, HM585953,
JN160973. Nothocissus spicifera (Griff.) Latiff. SINGAPORE. Wen 11675
(US), KC166371, KC166459, KC166534, KC166611, KC166678, KT344615.
Parthenocissus tricuspidata Planch. CHINA. Nie & Meng 355 (US),
HM223385, HM223331, JF437248, JF437135, HM223274, –. P. vitacea
(Knerr) Hitchc. USA. Wen 7234 (US), KC166372, KC166460, JF437249,
JF437136, JF437340, KX951353.Pterisanthes eriopoda Planch.MALAYSIA.
Wen 11717 (US), KC166373, KC166461, KC166535, KC166612, KC166679, –.
P. polita M. A. Lawson. MALAYSIA. Wen 11831 (US), KC166374,
KC166462, KC166536, KC166613, KC166680, –. Rhoicissus digitata Gilg &
M. Brandt. USA. Gerrath s. n. (US), KC166375, AB234966, KC166537,
KC166614, AB235047, KT344621. Tetrastigma bioritsense (Hayata) Hsu &
Kuoh. CHINA.Wen 9451 (US), HM585548, HM585824, JF437252, JF437140,
HM585964, –. T. campylocarpum Planch. CHINA. Wen 10517 (US),
HM585550,HM585826,KX925955,HM585690,HM585966, –.T. ceratopetalum
C. Y. Wu. CHINA. Shui 81836 (US), HM585557, HM585833, KC166538,
HM585697, HM585973, –. T. cf. tuberculatum Latiff. INDONESIA. Wen
10280 (US), HM585559, HM585835, KX925971, HM585699, HM585975, –.
T. curtisii (Ridl.) Suess. INDONESIA. Wen 10277 (US), HM585563,
HM585839, –, HM585703, HM585979, –. T. delavayi Gagnep. THAILAND.
Wen 7443 (US), AB234932, AB234968, KC166539, HM585705, AB235050,
KX951354. T. diepenhorstii (Miq.) Latiff. PHILIPPINES.Wen 8261 (US),
HM585567, HM585843, –, HM585707, HM585983, –. T. ellipticumMerr.
PHILIPPINES. Wen 8260 (US), HM585569, HM585845, –, HM585709,
HM585985, –. T. hemsleyanum Diels & Gilg ex Diels. CHINA. Nie &
Meng 451 (US), HM585584, HM585860, JF437259, JF437147, HM586000,
KT344624. T. jinghongense C. L. Li. CHINA.Wen 8471 (US), HM585590,
HM585866, JF437256, JF437144, HM586006, –. T. lanyuense C. E. Chang.
CHINA. Wen 9404 (US), HM585593, HM585869, JF437257, JF437145,
HM586009, KT344625. T. lawsoni (King) Burkill. SINGAPORE.Wen 7505
(US), HM585599, HM585874, –, HM585737, HM586015, KT344625. T.
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laxum Merr. PHILIPPINES. Wen 8314 (US), HM585602, HM585877, –,
HM585740, HM586018, –. T. obtectum Planch. Ex Franch. CHINA. Nie &
Meng 454 (US), HM585614, HM585888, JF437266, JF437154, JF437349,
KT344626. T. pachyphyllum (Hemsl.) Chun. VIETNAM.Wen 10919 (US),
HM585615, HM585890, KT344516, HM585752, HM586031, KT344627. T.
papillosum Planch. MALAYSIA. Wen 8401 (US), HM585617, HM585892, –,
HM585754, HM586033, –. T. pedunculare Planch. INDONESIA. Wen
10281 (US), HM585620, HM585895, KX925967, HM585757, HM586036,
–. T. planicaule Gagnep. VIETNAM. Wen 10904 (US), HM585622,
HM585897, KC166540, HM585759, HM586037, –. T. rumicispermum
Planch. CHINA. Tibet 2003 (US), HM585626, HM585900, –, HM585763,
HM586041, –. T. serrulatum Planch. CHINA. Nie & Meng 445 (US),
HM585627, HM585901, JF437261, JF437149, HM586042, –. T. sp. CHINA.

Wen 11412 (US), KC166376, KC166463, KC166541, KC166615, KC166681, –.
T. strumarum Gagnep. INDONESIA. Wen 10757 (US), HM585641,
HM585914, –, HM585778, HM586056, –. T. trifoliolatumMerr. MALAYSIA.
Wen 10758 (US), HM585643, HM585916, –, HM585780, HM586058, –. T.
triphyllum (Gagnep.) W. T. Wang. CHINA. Nie & Meng 342 (US),
HM585646, HM585919, JF437263, JF437151, HM586061, KX951355. Vitis
riparia Michx. USA. Wen 8658 (US), HM585645, JQ182608, JF437277,
JF437165, JF437357, KT344658. V. rotundifolia Michx. USA. Wen 11087
(US), HM585646, KC166466, KC166542, JF437166, JF437358, –. Yua
austro-orientalis (F. P. Metcalf) C. L. Li. CHINA. S. Ickert-Bond 1313 (US),
HM585648, AB234977, KC166543, JF437170, AB235085, KT344662. Y.
thomsonii (Laws.) C. L. Li. CHINA. Nie & Meng 469 (US), HM585649,
HM223335, –, KC166617, HM223277, –.
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