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ABSTRACT

The Vitaceae family (excluding Tetrastigma (Miq.) Planch.) are fuUy revised for Thailand. A total 

of 48 species in nine genera are revised as follows: Ampelocissus Planch., Ampelopsis Michx., 

Cayratia Juss., Cissus L., Cyphostemma (Planch.) Alston, Nothodssus (Miq.) Latiff, Parthenocissus 

Planch., Pterisanthes Blume and Vitis L. A checklist of the 33 Tetrastigma species recorded in 

Thailand based on herbaria holdings has been provided. Keys to genera (including Tetrastigma) 

and species (excluding Tetrastigma) have been constructed. For the Vitaceae genera revised, 

synonomy, typifications, species descriptions, distribution maps, lists of examined specimens, 

ecological informadon and in some cases illustrations, have been included.

Two names, Cayratia emarginata and Cissus amplexicaulis were described as taxa new to science. 

C. amplexicaulis is endemic to Thailand, while C emarginata is endemic to Indochina. Five 

endemic taxa to Thailand have been recorded namely Ampelocissus changensis, Cissus amplexicaulis, 

Cissus calcicola, Cissus craibii subsp. craibii and Cissus craibii subsp. dissecta., all of them being 

severely undercoUected. The taxonomic status of the two endemic C. craibii subspecies has 

been clarified in this study. Some new records for Thailand were found: Ampelocissus araneosa 

(South-Western Thailand), Ampelocissus rugosa (Northern Thailand), Cyphostemma auriculata 

(Northern and South-Western Thailand) and Pterisanthes cissioides (Peninsular Thailand). In the 

case of Cyphostemma auriculata, it is the first record of the genus and species in the country.

45 samples representing 11 genera out of a total of 14 existing Vitaceae genera and all of the 

10 Vitaceae genera occurring in Thailand, and 34 species were evaluated using parsimony and 

Bayesian posterior probabilities analyses of three plastid DNA gene regions namely /niL-F, 

atpP>-rhcL and rps\6. The phylogenetic relationships inferred from the analyses, were partly 

congruent with previous studies and suggested some groupings within the Vitaceae. It has also 

been shown that the Vitaceae are monophyletic. At infrafamilial level, well supported clades 

were: the Cayratia-Cyphostemma-Tetrastigma Clade, the Ampelopsis-Cissus striata-PJooicissus Clade 

and the Nothocissus-Pterisanthes Clade. However, the relationship between the remaining genera 

remained unresolved. Cyphostemma, Tetrastigma and Vitis were clearly monophyletic, while both 

Ampelopsis and Cayratia were paraphyletic and Cissus was polyphyletic.

The distribution of the Vitaceae (excluding Tetrastigma) in Thailand and SE Asia was examined 

and some biogeographical patterns were suggested. The strongest floristic link was found
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between Thailand and Indochina (Cambodia, Laos and Vietnam). Within Thailand, the 

distribution patterns of the Vitaceae are unclear. However, most provinces in the Peninsular 

floristic region have a similar Vitaceae composition, which is different from the rest of the 

country.

Overall this thesis has provided a comprehensive account of the Vitaceae (excluding 

Tetrastigma) in Thailand, which will be used for the Flora of Thailand project.
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1. General Introduction

CHAPTER 1. GENERAL INTRODUCTION

1.1 Brief introduction to Thailand and the Flora of Thailand Project

Thailand, officially referred to as the Kingdom of Thailand (Ratcha Anachak Thai), is located 

in Southeast Asia, bordering Laos and Cambodia to the east, the Gulf of Thailand and 

Malaysia to the south, and the Andaman Sea and Myanmar to the west. It covers an area of 

approximately 513,000 km^ (World Bank, 2004) and has a population of nearly 65 million 

people, one of the highest in South-East Asia (Middleton, 2003). Thailand was also known as 

Siam, the country's official name before 1949.

Over the last 30 years Thailand has experienced an improvement in social development and 

economic growth (Middleton, 2003). However, this development has relied largely on the use 

of natural resources of the country (Middleton, 2003). As a consequence, the estimates of 

forest cover in Thailand indicate it has been reduced to 20 — 29 % (Santisuk et al, 1991; World 

Bank, 2004) of land surface area and much of this may itself be degraded (Fig 1.1.). This 

represents an enormous reduction from 1961 when forest covered 53% of Thailand’s land 

surface. This shows how seriously threatened the biodiversity of Thailand is (Santisuk et al., 

1991). The on-going deterioration of Thailand’s natural and environmental resources has been 

identified by the Royal Thai Government as a constraint on continued development and is 

obviously of importance in terms of maintenance of biodiversity (Santisuk et al, 1991). 

Despite this dramatic rate of ecosystem loss, Thailand’s biodiversity remains largely under- 

studied (Middleton, 2003).

Thailand is located in one of the 25 global biodiversity hotspots (Myers et al, 2000). It 

comprises 6 main ecological zones with extremely varied climatic and geographical conditions 

(World Bank, 2004). Several estimates indicate that the numbers of flowering plants species in 

Thailand could be 10,250 (Middleton, 2003), 12,500 (Parnell, 2000) or 15,000 (World Bank, 

2004). These are extremely high species number considering that in some global species 

density studies, the ecoregion with the highest species richness in the world is the Borneo 

lowlands with 10,000 species, followed by 2 ecoregions in Central and South America with 

8,000 (Kier et al, 2005). In this study by Kier et al (2005) the species number allocated to the
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ecoregions in Thailand range between 2,000 and 5,000, which could be largely underestimated 

due to a possible gap in floristic knowledge of the area.
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Fig. 1.1. Forest cover, marine and coastal habitats, coastal erosion and protected areas in 

Thailand. From: World Bank, 2004.
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The Flora of Thailand Project started around 1958 with the Thai-Danish, Thai-Dutch and 

Thai-Japanese botanical expeditions, however it was formally launched in 1967 (Parnell et al, 

2003; Middleton, 2003). The first publication was released in 1970 and additional parts have 

been published since then. It is a collaborative effort involving a number of institutions in 

Europe, the US and Asia. It aims to produce a complete floristic treatment of the vascular 

flora of Thailand. Estimates for completion time of the Flora range between another 30 years 

(Parnell, 2000) and 100 years (Santisuk et al., 1991). Its slow progress up until now reflects the 

large size of the Thai flora, with approximately the same number of plant species as in the 

whole of Europe, covering a geographical area in close approximation to the size of France. 

Therefore, it is necessary to accelerate the working pace of the project, so that, at the 

minimum, the floristic diversity of the region is adequately described.

1,2 Overview of the Family Vitaceae

The family Vitaceae has 14 accepted genera (Table 1.1.) and around 900 species at present 

(Stevens, 2001 — onwards; Soejima & Wen, 2006; Wen, 2007). In Thailand 1 have recorded 10 

genera with ca. 81 species (Table 1.2.). Also known as the grape family, the Vitaceae are a 

family of mainly climbing, woody vines generally characterized by the presence of leaf- 

opposed tendrils, which are considered to be the modified shoots or inflorescences (Gerrath et 

al., 2001; Wen, 2007). An extended description of the general morphology is included in 

Section 1.3.

Table 1.1. Vitaceae genera and species number (From Soejima & Wen, 2006).

Genus Species
No

Acareosperma Gagnepain 1
Ampelocissus Planch. 95
Ampelopsis Michx. 25
Cayratia |uss. 63
Cissus L. 350
Clematicissus Planch. 1
Cyphostemma (Planch.) 200
Notbocissus (Miq.) Latiff 5
Parthenocissus Planch. 15
Pterisanthes Blume 20
PJdoicissus Planch. 12
Tetrastipma (Miq.) Planch. 95
Vitis L. 60
Yua C.L.Li 3
Total ca. 945
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The Vitaceae consist mostly of pantropical species primarily distributed in Asia, Africa, 

Australia, the neotropics and the Pacific Islands. Some species within the genera Ampelopsis, 

Parthenocissus and Vitis reach warm temperate areas (Soejima & Wen, 2006). In general the 

Vitaceae are commonly found in forest habitats with some exceptions inhabiting savannas 

habitats. While the genera Ampelocissus, Nothocissus, Cissus and Pterisanthes are normally found in 

lowland tropical forests, genera Parthenocissus, Ampelopsis and Yitis occur in mountainous areas 

in temperate regions or montane forests in subtropical and tropical areas. Tetrastigma inhabits 

mosdy lowland forests but can also be found in montane or limestone areas (Wen, 2007).

Table 1.2. Thai Vitaceae genera and species number recorded in this study.

Genus Species No
Ampelocissus 12
Ampelopsis 1
Cayratia 6
Cissus 22
Cyphostemma 1
Nothocissus 1
Parthenocissus 1
Pterisanthes 3
Tetrastigma 33
Vitis 1
Total 81

As a group of important woody vines, the Vitaceae are important in rainforest regeneration, 

maintenance of biodiversity and ecosystem processes (Arnold & Rossetto, 2002). Even 

though the role of vines in forest dynamics has been rarely studied, it is known that in an 

undisturbed forest edge or gap they usually produce dense foliage protecting the forest from 

the harmful effects of wind, light, weeds and diseases (Schnitzer & Bongers, 2002). However, 

when a forest has been disturbed they become fierce competitors and are often considered to 

have a negative effect on tree regrowth (Arnold & Rossetto, 2002). Another important role 

played by vines is that of organic matter cycling and soil stabilisation. As they assign higher 

biomass to the photosynthetic tissues and remain rooted to the ground their contribution to 

the leaf litter is up to 24% in subtropical rainforest (Arnold & Rossetto, 2002).

The Vitaceae are economically important because they are the source of grapes, wine and 

raisins. The most widely recognized species of Vitaceae is Vitis vinifera L. together with other 

species of Vitis (Vitis labrusca L., Vitis rotundifolia Michx. and Vitis aestivalis Michx.) as well as

4
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their hybrids. Some species are also used as ornamentals; the most commonly used are the 

“Boston Ivy” {Parthenocissus tricuspidata Planch.) and “Virginia Creeper” {Parthenocissus 

quinquefolia (L.) Planch.). Some other species have proven to have medicinal uses such as the 

roots of Cissuspopulnea GuiU. & Perr. used as an antibacterial for infected wounds in traditional 

medicine in Cote d’Ivoire (Kone et al., 2004). Another species widely used for its antibacterial 

and antioxidant properties, among other uses, is Cissus quadrangularis L (Chidambara Murthy et 

^2/.,2003).

Fossil records of the Vitaceae are relatively abundant for the Tertiary (Reid & Chandler, 1933; 

Kirchheimer, 1939; Mild, 1956; Dorofeev, 1957; Chandler, 1961, 1962, 1962, 1964; Tiffney & 

Barghoorn, 1976; Cevallos-Ferriz & Stockey, 1990; Wheeler & LaPasha, 1994; Poole & 

Wilkinson, 2000; Chen & Manchester, 2007). The oldest Vitaceae wood record, dates back to 

the early Eocene from the London Clay flora of the southeast of England. The fossil was that 

of a twig suggested to be close to the African genus Khoicissus (Poole & Wilkinson, 2000). 

Numerous vitaceous seeds have been found dating back from the Eocene to Pleistocene 

(Tiffney & Barghoorn, 1976; Cevallos-Ferriz & Stockey, 1990).

The Vitaceae have been considered a difficult group where the generic boundaries are rather 

unclear (Lombardi, 2000). However, interfamilial boundaries are considerably clearer. The 

generic limits have been mostly based on different aspects of the inflorescence and the nectary 

disk (Planchon, 1887). An exhaustive review regarding previous molecular systematic studies is 

found in Chapter 3, Section 3.2. However, it is quite clear that they are very close to the 

monotypic family Leeaceae. They share several morphological characters such as the presence 

of pearl glands and raphides (Wen, 2007), they both also have berry-Uke fruits. Some studies 

such as those of APG (1998) and APG II (2003) have placed Ceea within the Vitaceae 

becoming two subfamilies: Peeoideae Burmeister and Viticoideae Eaton. However, most authors 

have kept Ceea separate from the Vitaceae and placed it in its own family, the Leeaceae ij.e. 

Planchon, 1887; Gagnepain, 1912; Latiff, 2001a; Chen & Wen, 2007; Chen et al., 2007; Wen, 

2007).

The Vitaceae have one known host-parasite interaction reported in SE Asian taxa (Mat SaUeh 

& Latiff, 1989, 1995; Wong, 1990, 1992, 2002; Mat SaUeh, 1991; Wong & Latiff, 1994, 2001; 

Wong & Gan, 2002, 2003; Latiff & Wong, 2003; Barkman et al., 2004). This interaction occurs 

between holoparasitic genera in the Rafflesiaceae (PaifJesia, Sapria and Pdii^^antbes) and species 

of Tetrastigma (Barkman et al, 2004). The parasites Uve their entire lives inside the Tetrastigma

5
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stems. Davis & Wurdack (2004) using mitochondrial nadlB-C data have suggested that part of 

the Rafflesiaceae mitochondrial genome originated from their host (TetrasUgmd) and has been 

subsequendy transferred via horizontal gene transfer (HGT) to the parasite.

Table 1.3. Chromosome numbers in the Vitaceae (Lombardi, 2000; Wen, 2007). In bold are

the genera occurring in Thailand.

Genus Chromosome Number

Ampelocissus n = 20 (2n = 40) 
(Ampelocissus araneosa 2n=80)

Ampelopsis n = 20 (2n = 40)
Cay rati a 2n = 30, 40, 60, 80

Cissus
Mostly 2n = 24 or 48 

Sometimes 2n = 26, 28, 32, 40, 50, c. 
85, c. 95

Clematicissus n = 20 (2n = 40)
Cyphostemma 2n = 20, 22, 40, 44, 46, 54
Nothocissus -

Parthenocissus n = 20 (2n = 40)
Pterisanthes -

Phoicissus n = 20 (2n = 40)
Tetrastigma 2n = 22, 44 (52)

Vitis Sect. Vitis n = 19 (2n = 38)
Sect. Muscadinia n = 20 (2n = 40)

The chromosome numbers in the Vitaceae are very variable. While several of its genera such 

as Ampelocissus, Ampelopsis, Clematicissus, Parthenocissus, Khoicissus and V'itis Sect. Muscadinia have a 

base number of n = 20, other genera such as Cajratia, Cissus, Cyphostemma and Tetrastigma have 

a great range of chromosome number variation within each genus. Vitis Sect. Vitis is the only 

taxa with a base number of n = 19 (see Table 1.3. for a summary').

1.3 Taxonomic History of the Vitaceae

1.3.1 Genera publication

Many are the authors that have provided a greater insight into the Vitaceae over the years. 

Consequently the taxonomic status of the different Vitaceae genera have suffered countless 

changes. Here, a general taxonomic review of the most relevant Vitaceae publications is 

provided.
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The first publication mentioning Vitaceae taxa occurred in 1753, where Linnaeus included the 

genera Cissus and Vitis in his Species Plantarum. In this publication he only mentioned a single 

species of Cissus {C. vitiginea L.) and 7 for Vitis (IV vinifera L., ]/. apyrena L., V. indica L., V. 

labrusca L., V. vulpine L., V. trifolia L., V. laciniosa L. and K arhorea L.). The main distinctive 

character between these two genera is that the flowers in Cissus are tetramerous while in Vitis 

they are pentamerous.

In 1803, Michaux created a third genus: Ampelopsis. He described 3 Ar?jpelopsis species (A. 

cordata Michx., A. quinquefolia Michx. and A. hipinnata Michx.) and 5 Vitis (IV labrusca^ V. 

estivalis, V. cordifolia Michx., V. riparia Michx. and V. rotundifolia Michx.) species from North 

America. The author indicates that Ampelopsis differs from Vitis mostly because the latter is 

functionally unisexual and the petals form a calyptra at anthesis, while the former is bisexual 

and the corolla spreads out at anthesis; Cissus differs from Ampelopsis because the latter is 5- 

merous and each ovary is biloculate and each locule contains 2 ovules, while the former is 4- 

merous and it mostly produces 1 ovule.

The genus Pterisanthes was first described by Blume in 1825 from plants that presented a very 

distinctive inflorescence type in Java. The inflorescences in Pterisanthes are in the form of a 

leaf-opposed flat lamellate panicle, leaf-Hke and slightly fleshy with associated tendrils at the 

peduncle. In his first description Blume (1825) described a single species namely Pterisanthes 

cissioides (now cissioides) but now the genus contains some 20 species.

In 1863 Miquel published an account describing new Vitaceae species (AmpeUdeae Novae). 

He placed aU of the species within 2 genera: Vitis (69spp.) and Veea (12spp.). However, he 

separated Vitis into 7 sections according to inflorescence type, flower merosity and stigma and 

style morphology: Tetrastigma Miq., Monostigma Miq., Kalocissus Miq., Ampelopsis Miq., Vitis Miq., 

Nothocissus Miq. and Pterisanthes Miq.

In 1884 Planchon separated the genus Ampelocissus from Vitis and later, in 1887, he published 

an extensive monograph on the family Vitaceae (as Ampelidae). The status of Vitis and Cissus 

has been widely discussed by different authors, but it was Planchon who proposed the 

separation between these genera. He also strongly disagreed with the inclusion of all the 

Vitaceae within Vitis, since he believed this would increase the confusion within the family.

7
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He created 3 infrageneric divisions for Cissus-. Sect. Eucissus Planch., Sect. Cayratia Quss.) 

Planch, and Sect. Cyphostemma Planch (as Cyphostommd). This division was mainly based on the 

inflorescence type and corolla shape. Planchon also created another 4 sections for Ampelocissus-. 

Euampelocissus Planch., Nothodssus (Miq.) Planch., Kalocissus (Miq.) Planch, and Eremocissus 

Planch. In this case the distinction was based on the flower arrangement, leaf and seed 

morphology and geographical distribution. In addition, he also created 2 sections within Vitis 

based on bark indumentum and seed shape differences: Euvitis Planch (with 7 Series) and 

Muscadinia Planch.

Planchon (1887) also created 3 new genera {Clematicissus Planch., Parthenocissus Planch, and 

Khoicissus Planch). The genus Clematicissus, when first described contained a single species 

Clematicissus angustissima (F.Muell.) Planch., only found in Western Australia. This species 

seemed to be close to Cissus but can be distinguished because of its 5-merous flowers, 

presence of inflorescences rising from the tendril, the endosperm structure, compound leaves 

and fruit with more than one seed (Jackes & Rossetto, 2006). These characters are also shared 

by Cissus opaca F.Muell. and together with a strong DNA support, were the ground adopted 

for placing this Hasten Australian species within Clematicissus in 2006 (Jackes & Rossetto), 

becoming Clematicissus opaca (F.Muell.) Jackes & Rossetto.

The genus Parthenocissus Planch, created by Planchon (1887) contained species previously 

placed within the genera Ampelopsis and Vitis. When first described it contained 7 species while 

now some 15 species belong to Parthenocissus (Table 1.1.). Planchon separated Parthenocissus 

from Ampelopsis based on the following characters: the former has an inconspicuous floral disc 

and has adhesive discs at the tips of the tendrils.

The genus Phoicissus Planch, is restricted to tropical and South Africa and currently contains 12 

species (Table 1.1.). When first described by Planchon (1887) it contained 9 species, a 

combination of new species and species previously belonging to Cissus. The most distinctive 

characters for Phoicissus are: ring-shaped floral disc, petals 5-7-merous and a loose 

inflorescence. Current research supports a close relationship between Phoicissus, Ampelopsis and 

Cissus striata Ruiz and Pav. (Gerrath et ai, 2004; Soejima & Wen, 2006; Wen, 2007; Wen et ai, 

2007).
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Another new genus created by Planchon (1887) named iMndukia, is currendy not an accepted 

genus. This contained a single species named l^ndukia landuk Planch., now synonym of the 

accepted species Parthenocissus dal^elii Gagnep.

In addition, Planchon (1887) gave generic stams to Vitis L. Sect. Tetrastigma Miq. (Miquel, 

1963), thus becoming Tetrastigma (Miq.) Planch. In his account he described 38 Tetrastigma 

species, many of them new. The most distinctive character in Tetrastigma is its striking deeply 

lobate 4-merous stigma. In 1896, Gilg considered that the 3 sections in Cissus proposed by 

Planchon (1887) were subgenera. In 1818 Jussieu created the genus CayratiaPlanchon 

(1887) then placed it as a Section in Cissus {Cissus Sect. Cayratid). Later on in 1911, this section 

was given back its generic status by Gagnepain (1911b), who considered that the differences in 

the inflorescence insertion and the nectary disk between Cayratia and those of Cissus were 

sufficiently substantial for them to be separated into two different genera. Before that, many 

species now belonging to Cayratia were placed within the genus Columella. This genus was first 

described in 1790 by Loureiro as a monotypic genus with the type species Columella pedata 

Lour.

In 1919, Gagnepain created the monotypic genus Acareosperma. Its single species A. spireanum 

Gagnep. was separated from Cissus because of the presence of a 5-lobed endosperm (as 

opposed to 3-lobed endosperm occurring in Cissud), and remains poorly known.

Urban (1926) published the monotypic genus Pterocissus Urb. & Elonan, containing the species 

Pterocissus mirahilis Urb. & Ekman described from Haiti. However, this species was later placed 

within Cissus by Lombardi (1997), thus becoming Cissus mirahilis (Urb. & Ekman) Lombardi.

Cyphostemma, a taxon restricted to Africa and Asia, was given generic status in 1931 by Alston 

and it contained the species Cyphostemma setosum (Roxb.) Alston. Suessenguth (1953) placed 

Cyphostemma back into Cissus but then it was finally changed back again by Descoigns (1960) 

who transferred 92 African species of Cissus to Cyphostemma. The genus Cyphostemma has 

differentiating characters from Cissus such as the bud and corolla shape.

In 1863 Miquel separated the genus Vitis into several sections, one of these was the 

monotypic Sect. Nothocissus. Planchon (1887) later placed this section within Ampelocissus thus 

becoming Ampelocissus sect. Nothocissus Miq. (Planch.). Later on in 1982 Latiff created a new 

genus within the family Vitaceae by giving generic stams to Ampelocissus sect. Nothocissus Miq.
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(Planch.), which became Nothocissus (Miq.) Latiff. Nothodssm was separated from Ampelocissus 

due to differences mainly in floral characters such as: terminal inflorescence, tendrils unrelated 

to the inflorescence and flowers in fascicles. Initially the genus was described as monotypic by 

Latiff, who later, in 2001 (Latiff, 2001b), added 5 species from Papua New Guinea and 

Australia.

In 1990, Li separated Yua from Parthenocissus, in particular the species Parthenocissus thomsonii 

Planch, and P. austro-orientalis F.P.Metcalf. This decision was made based on the morphology 

of both tendrils and inflorescence (Wen et al., 2007) and molecular studies have shown that 

they are very closely related and in need of further research (Soejima & Wen, 2006; Wen et al., 

2007).

Table 1.4. Summary of Vitaceae accounts and genera publications.

Author Year Family name Genera
number Genera names Sections Species

described

Linnaeus 1753 9 Cissus - 1
Vitis - 7

Michaux 1803 9 Ampelopsis - 3
Vitis - 5

Cissus - 22
Pterisanthes - 1

Blume 1825 Ampelideac 5 Ampelopsis - 2
Vitis - 4
Veea - 7

Tetrastigma 14
Monostigma 30
Kalocissus 5

Miquel 1863 Ampelideae 9 Vitis Ampelopsis 5
Vitis 9

Nothocissus 1
Pterisanthes 5

l^ea - 12
Euvitis 22

Vitis Muscadinia 1
unplaced 9

Euampelocissus 44

Ampelocissus
Nothocissus 1
Kalocissus 16

Eremocissus 1
Pterisanthes - 11

Planchon 1887 Ampelidaceae 10 Clematicissus - 1
Tetrastigma - 38
Landukia - 1

Parthenocissus - 7
Ampelopsis - 14
PJioicissus - 9

Eucissus 131
Cissus Cayratia 29

Cyphostemma 51
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Author Year Family name Genera
number Genera names Sections Species

described

Tetrastigma - 22
Cissus - 14

Cajratia - 10
Gagnepain 1912 Ampelidaceae 7 Ampelopsis - 2

ParthenocissHS - 2
Ampelocissus - 6

Vitis - 4
Gagnepain 1919 Ampelidaceae 1 Acareosperma - 1

Alston 1931 Vitaceae ? Cyphostemma - 1

Cissus
Eucissus -

Cyphostemma -
Acareosperma - -

Cayratia
Disypharia -
Koilosperma -

Vitis
Euvitis -

Muscadinia -
Clematicissus - -

Suessenguth 1931 Vitaceae 12
Ampelopsis - -

Euampelocissus -

Ampelocissus
Nothocissus -
Kalocissus -

Eremocissus -
Parthenocissus - -

Rhoicissus - -
Pterocissus - -

Pterisanthes - -
Tetrastigma - -

Latiff 1982 Vitaceae - Nothocissus - 1
Li 1990 Vitaceae - Yua - 1

The family has been revised for different areas of the world over the years. Some of the 

accounts are: Neotropics (Baker, 1871; Lombardi, 2000; Planchon, 1887), Africa (Descoigns, 

1966, 1967; Dewit, 1959; Dewit & Willems, 1960; Gilg & Brandt, 1911), India (Shetty & 

Singh, 2000) and Australia (Jackes, 1984, 1987b, 1988, 1989a, 1989b). A more thorough 

explanation of the East Asian accounts is provided in the following section.
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1.3.2 Eastern Asian accounts

The focus of this study lies in Thailand, where, up until now, the Vitaceae remain largely 

undocumented. However, several Vitaceae accounts have been produced over the years from 

adjacent countries in the Eastern Asian region. Most of these accounts are reviewed here.

Craib was one of the few authors that published studies on the flora of Thailand. Craib (1912) 

published an account entitled Contributions to the Flora of Siam within Aberdeen University Studies, 

containing newly recorded Thai Vitaceae taxa. He also published a series of articles in Kew 

Bulletin also entitled Contributions to the Flora of Siam, also containing records of new Vitaceae 

taxa (Craib, 1911, 1915, 1926a). In addition, Craib (1926b) published a list of taxa occurring in 

Thailand (Florae Siamensis Enumeratid). He included 51 species in 7 genera {Ampelocissus (7spp.), 

Cissus (20spp.), Columella [Cayratid) (5spp.), Farthenocissus (Isp.), Pterisanthes (Isp.), Tetrastigma 

(15spp.) and Vitis (2spp.)). In 1998, Maxwell published a new record for Northern Thailand of 

the Vitaceae species Tetrastigma apiculatum Gagnep.

Gagnepain published several articles on the family Vitaceae in general and on the Asiatic taxa 

in particular (Gagnepain, 1910a, b; 1911a, b, c; 1919). However, in 1912 Gagnepain published 

an account for the Vitaceae within the Flore generale de I’lndo-Chine. In this account he described 

61 species in 7 genera occurring in the south-east Asian region known as Indo-China; at the 

time when the account was written this region comprised Northern (Tonkin) and Central 

Viemam (Annam), Laos and Thailand (Siam). The general classification largely followed the 

work of Planchon (1887) and contained the following taxa: Ampelocissus (6spp.), Ampelopsis 

(2spp.), Cayratia (lOspp.), Cissus (15spp.), Farthenocissus (2spp.), Tetrastigma (22spp.) and Vitis 

(4spp.). Later on in 1950 Gagnepain wrote a supplement to this flora {Supplement la Flore 

generale de I’lndo-Chine) where he described additional new species to most genera as follows: 

Ampelocissus Ampelopsis (Isp.), Cayratia (7spp.), Cissus (lOspp.), Farthenocissus (3spp.) and

Tetrastigma (26spp.). In addition, in this supplement (Gagnepain, 1950) he added to most of 

the species described in the original issue of the flora (Gagnepain, 1912), additional data for 

numerous specimens examined together with their localities. Gagnepain also mentioned a new 

genus named Acareosperma which he had previously described in 1919. Later on in 1942 Merrill 

recorded two Tetrastigma species for Northern Vietnam (Tonkin), one of them being a new 

species.
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In 1790 Loureiro published his Flora Cochinchinensis, an account of the flora in the region 

known in the past as Cochinchina, now the southern third of Vietnam. In this account only one 

Vitaceae genus (with one species) was described; this was Columella, a genus later transferred to 

Cajratia. In 1992 Ho published the third edition of Cayco Viemam containing a section on the 

Vitaceae. This illustrated flora contains short descriptions in Viemamese followed by a few 

key characters in English and a small drawing of each taxon. A total of 88 species are 

described within 7 genera: Ampelocissus (8spp.), Ampelopsis (5spp.), Cajratia (14spp.), Cissus 

(14spp.), Parthenocissus (4spp.), Tetrastigma (37spp.) and Vitis (6spp.).

In 1820, Roxburgh described 15 Indian Cissus species in his Flora Indica. In 1834, Wight & 

Arnott published the Prodromus Florae Peninsulae Indiae Orientalis, where 29 Vitaceae species in 2 

genera were described: Vitis (26spp.) and Feea (3spp.). DalzeU in 1850 published and article 

entitle Contributions to the Botany of Western India where he only included a single species of Vitis. 

Later on in 1874 Brandis published The Forest Flora of North-West and Central India de.?,Qnh\ng 14 

Vitaceae species in 2 genera: Vitis (lOsp.) and Feea (4spp.). In 1875 Lawson published the 

account of the Vitaceae within Hooker’s Flora of the British India. In this account he described 

94 Vitaceae species in 3 genera as follows: Pterisanthes (4spp.), Vitis (75spp.) and L^ea (15spp.). 

Many of the Vitis species described by theses authors have now been transferred to other 

Vitaceae genera.

Shetty & Singh (1987; 1988; 1989; Singh & Shetty, 1986) have produced a few articles on the 

Indian Vitaceae, including new species and new combinations. One of the articles (Shetty & 

Singh, 1988) identifies 9 Indian Vitaceae species described in 1688 by Rheede in his Hortus 

Malabaricus. In 2000 they also published the Vitaceae account within the Flora of India series 

(Shetty & Singh, 2000). They described 63 species in 8 genera as follows: Ampelocissus (lOspp.), 

Ampelopsis (3sp.), Cajratia (9spp.), Cissus (18spp.), Cjphostemma (2spp.), Parthenocissus (2spp.), 

Tetrastigma (16spp.), Vitis (3spp.).

In 1825, Don published Prodromus Florae Nepalensis where 3 Vitis species were described. 

Momiyama in 1979 produced a list of the Vitaceae in Nepal within Hara & Williams (1979) An 

Enumeration of the Flowering Plants of Nepal This list included 21 species in 7 genera: Ampelocissus 

(5spp.), Ampelopsis (Isp.), Cajratia (4spp. and 1 variety), Cissus (4spp.), Parthenocissus (2spp.), 

Tetrastigma (7spp.), Vitis (4spp.). In 2000, Press et al published the Annotated Checklist of the 

Flowering Plants of Nepal, which contained a list of the Vitaceae. 7 genera with 31 species:
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Ampelocissus (5spp.), Ampelopsis (Isp.), Cayratia (4spp. and 1 variety), Cissus (5sp.), Parthenodssus 

(2spp.), Tetrastigma (7spp.), ViUs (7spp.).

Momiyama (1966, 1971, 1975) wrote 3 Vitaceae checklist within The Flora ofFastem Himalaya. 

This publication, over the 3 volumes published listed 34 species in 8 genera: Ampelocissus 

(7spp.), Ampelopsis (Isp.), Cayratia (4spp. and 2 variedes), Cissus (Isp.), Parthenocissus (2spp.), 

Tetrastigma (9spp.), Hitis (2spp. and 1 variety) and Teea (8spp.).

In 1991 Long & Rae published a Vitaceae account within the Flora of Bhutan. They described 

27 species in 7 genera: Ampelocissus (4spp.), Cayratia (2spp.), Cissus (7spp.), Cyphostemma (Isp.), 

Parthenocissus (Isp.), Tetrastigma (lOspp.) and Vitis (2spp.).

The Vitaceae in Myanmar are also poorly documented with only a single account published to 

date. This account was produced by Kurz (1877) in his Forest Flora of British Burma and he only 

described 2 genera within Vitaceae containing a total of 21 species: Teea (6 spp.) and Vitis 

(15spp.). Many of the Vitis species described here have been now placed in other Vitaceae 

genera such as: Ampelocissus^ Cissus, Cayratia, Cyphostemma, Parthenocissus, Tetrastigma (pers. obs.). 

In 2003, Kress et ai produced a checklist of the plants in Myanmar including 55 Vitaceae 

species in 8 genera: Ampelocissus (4spp.), Ampelopsis (Isp.), Cayratia (4spp.), Cissus (9spp.), 

Cyphostemma (Isp.), Parthenocissus (3spp.), Tetrastigma (12spp.) and Vitis (21 spp.).

King (1896) published an account of Malay Vitaceae which included 3 genera: Pterisanthes, Vitis 

and Teea. A total of 29 species were described within Vitis, those were separated into 4 

sections: Sect. Ampelocissus-, Sect. Tetrastigma-, Sect. Ampelopsis-, Sect. Cissus. The genus Pterisanthes 

had 4 species while Teea had 13. Later on in 1922, Ridley published an account on the Vitaceae 

within his Flora of the Malay Peninsula, largely following the classification by King (1896). He 

described 50 species in 3 genera: Pterisanthes (9spp.), Vitis (29spp.) and Teea (12spp.). Latiff has 

published since 1981 several articles regarding Malaysian Vitaceae (Latiff, 1981, 1982, 1983, 

1984, 1987, 1988a, 1988b, 1989b, 1991, 2001a, 2001b). In these publications he has described 

numerous new taxa including the new genus Nothocissus (Latiff, 1982); this was monoty^pic 

when first described with 5 additional Cissus species transferred to it in 2001 (Latiff, 2001b). 

He also wrote an annotated key including 9 Vitaceae genera in the Tree Flora of Malaya (1989a) 

{Ampelocissus, Ampelopsis, Cayratia, Cissus, Nothocissus, Parthenocissus, Pterisanthes, Tetrastigma and 

Teed). In addition, Latiff and his collaborators have also published a number of articles
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documenting Malaysian Rafflesia, a known holoparasite for Tetrastigma (Mat Salleh & Latiff, 

1989, 1995; Wong, 1990, 1992, 2002; Mat SaUeh, 1991; Wong & Ladff, 1994, 2001; Wong & 

Gan, 2002, 2003; Latiff & Wong, 2003).

In 1990 Keng published the Concise Flora of Singapore including brief descriptions of 23 species 

in 8 genera {Ampelocissus (6spp.), Cajratia (3spp.), Cissus (6spp.), Nothocissus (Isp.), Fterisanthes 

(3spp.), Tetrastigma (3spp.) and Vitis (Isp.)) as well as Feea.

Blume in 1825 published Bijdragen tot de flora van Nederlandsch Indie, which depicted the flora 

occurring in what is known now as Indonesia. In this publication Blume described 36 Vitaceae 

species in 5 genera (more details in Table 1.4.). Miquel in 1860 published a supplement to the 

Flora van Nederlandsch Indie namely Flora Indiae Batavae, where he described the Sumatran flora 

including some Vitaceae. In this account he described 12 species in 2 genera: Cissus (llspp.) 

and Nitis (Isp.). Later on, Miquel in 1863 published a Vitaceae account mostly containing (but 

not exclusively) Indonesian (Java, Sulawesi, Kalimantan) species in Annales musei botanici 

lugduno-batavi. He placed aU of the species within 2 genera: Vitis (69spp.) and Feea (12spp.) (see 

Table 1.4. for infrageneric divisions). In 1965 Backer and Bakhuizen van den Brink published 

a Vitaceae account in the Flora of Java. They described some 39 species in 9 genera as follows: 

[Ampelocissus (2spp.), Ampelopsis (Isp.), Cayratia (4spp.), Cissus (13spp. and 1 variety), 

Parthenocissus (Isp.), Pterisanthes (2spp.), Tetrastigma (7spp.) and Vitis (2spp.)) as well as Teea.

Blanco in 1837 published the Flora de Filipinas describing 6 species within Cissus. Later on in 

1918a Merrill published a revision of Blanco’s Flora and placed several of the Cissus species 

within other Vitaceae genera such as Tetrastigma and Cayratia. Merrill also published articles on 

the Philippine flora (Merrill, 1907, 1923) in general and on Philippine Vitaceae (Merrill, 1916) 

in particular. In the latter he provided descriptions and notes of 30 species in 7 genera, 

including 14 new species and several new varieties and combinations [Ampelocissus (5spp. and 1 

s[2x\&xf), Ampelopsis (Isp. and 2 varieties), Cissus (4spp. and 1 variety). Columella [Cayratia) (7spp. 

and 1 variety), Tetrastigma (llspp.), Vitis (Isp.) and Teea (Isp.). In 1923 Merrill produced a list 

of the flowering plants in the Phihppines containing a Vitaceae account. It included 8 genera 

[Ampeloci.<:sus (5spp. and 1 variety), Ampelopsis (Ispp. and 1 variety), Cissus (8spp. and 1 variety). 

Columella [Cayratia) (9spp. and 2 varieties), Pterisanthes (Isp.), Tetrastigma (17spp.), Vitis (Isp.) 

and Teea (24spp. and 1 variety)).
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In 1934 Rehder published some notes on plants of southern Asia including Vitaceae species 

mosdy from China. A total of 21 species in 5 genera were included: Ampelopsis (Vspp.), Cajratia 

(3spp), Parthenocissus (3spp.), Tetrastigma (4spp.) and Vitis (4spp.). In more recent years two 

extremely comprehensive accounts for Chinese Vitaceae have been published. In 1998, Li 

published a monographic account for the Chinese Vitaceae including descriptions (in Chinese) 

of 159 species in 9 genera {Ampelocissus (5spp.), Ampelopsis (17spp.), Cayratia (16spp.), Cissus 

(15spp.), Parthenocissus (lOspp.), Tetrastigma (45spp.), Yua (3spp.), Vitis (38spp.) and l^ea 

(lOspp.)). In addition several of the genera are divided into different infrageneric taxa (see 

Table 1.5.).

Table 1.5. Infrageneric divisions of some Vitaceae genera according to Li (1998).

Genus Subgenus Section Subsection Series
Cayratia Cayratia

Disypharia (Suesseng.) 
C. L. Li.

Parthenocissus
Parthenocissus

Parthenocissus
Trifoliolae Galet

Margaritaceae C. L. Li Tricuspidatae Galet
Heterophyllae C. L. Li

Tuberculiformes C. L. Li.

Tetrastigma Palmicirrata C. L. Li

Tetrastigma

Carinata Latiff
Orhicularia C. L. Li

Tetrastigma

luievia C. L. Li

Tetrastigma
Tetrastigma
Trifoliolata C. L. Li
Palmata C. L. Li

The most recent Eastern Asian account is the one published by Chen et al. (2007), which also 

deals with Chinese Vitaceae. This time the account is written in English and provides 

descriptions of 146 species in 8 genera, 87 of the species are endemic and 2 introduced to 

China. The genera are as follows: Ampelocissus (5spp.; 2 endemic); Ampelopsis (17spp.; 13 

endemic); Cayratia (17spp.; 9 endemic); Cissus (15spp.; 2 endemic); Parthenocissus (9spp.; 6 

endemic, 1 introduced); Tetrastigma (44spp.; 24 endemic); Vitis (37spp.; 30 endemic, 1 

introduced); Yua (2spp.; 1 endemic).
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1.4 General Morphology of the Vitaceae

1.4.1 Introduction

The Vitaceae are relatively diverse in morphology, however there are several general 

morphological traits that help identification at a family level. They can be recognised by their 

generally climbing habit and their leaf-opposed tendrils or inflorescences. They often have 

lenticeUate stems with bark generally flaking off and caducously stipulate leaves with variably 

serrate margins. They have rather small flowers often around 1-2 mm in length, often with 

valvate petals and cucuUate petal tips. Stamens are always antepetalous and equal in number to 

the petals. The ovary is generally adnate to the disk. Seeds are extremely ruminate with an 

endosperm most commonly M-shaped but also U- or T-shaped. Seeds also have a distinct 

cord-like raphe on the adaxial surface extending from the hilum to the seed apex and 

continuing onto the abaxial surface.

This section aims to clarify and characterise the different morphological traits of the family 

Vitaceae studied in this project. To clarify the organs described I have included definitions in 

brackets and italics at the start of each section (all from Harris & Harris (2001)).

1.4.2 Vitaceae: Organs and their variability 

1.4.2.1 Vegetative Morphology

Habit - ‘'The general appearance, characteristicform, or mode of growth of a plant”

Most of the species studied here are woody climbers ranging from a few meters in height to 

larger ones that would reach the forest canopy. However, some of the Thai Vitaceae have a 

tendency to be wiry as in some Cissus or Pterisanthes. There are some exceptions to the 

climbing habit since a few Vitaceae are erect herbs such as some Cajratia species or small 

succulent trees such as Cissus and Cjphostemma (Wen, 2007).

Indumentum - ‘'The epidermal covering of a plant”

The indumentum within the Vitaceae is extremely diverse. It can vary across the different 

organs in the same species but it generally is homogeneous (Pers. obs.). They can be glabrous 

or glabrescent or bear several types of hairs; ramified and non glandular, non ramified and non 

glandular or glandular, and also peltate scales (Lombardi, 2000).
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Stem - ‘The portion of the plant axis bearing nodes, leaves, and buds and usually found above ground”

The Vitaceae generally have an unarmed, densely lendcelate stem with the bark often 

shredding (Wen, 2007). Most genera occurring in Thailand present very woody stems 

particularly at the base. In Tetrastigma, the old stems are extremely robust, either terete or 

“strap-like” and can measure to 20 cm in diameter (Pers. obs.; Latiff, 2001a). However, in 

general the growing stems in the Vitaceae are more slender. The stems in some Thai Cissus 

species such as C. quadrangularis L. and C. hastata (Miq.) Planch, tend to be succulent.

Several paleobotany studies have shed Ught into the wood anatomy of the Vitaceae (Wheeler 

& LaPasha, 1994; Poole & Wilkinson, 2000). In particular in Wheeler & LaPasha (1994), 

extant Vitaceae specimens were compared with fossils thought to belong to the Vitaceae. 

Even though similarities were found between extant and extinct specimens, the fossil woods 

were not thought to be analogous to any extant genus. In addition, several distinctive wood 

morphology characters were found for the extant genera studied: vessel size, arrangement and 

pitting, and crystal type and cambial variants.

According to Critchfield (1970) the growth pattern of the Vitaceae is strictiy sympodial. In 

more recent studies (Gerrath et al, 1998) it is mentioned that the sympodial condition is 

considered to be a basal character state of the Vitaceae. It has been suggested that the family 

presents three types of stem growth patterns: monopodial, sympodial and sometimes dichasial 

(i.e. Khoicissus rhomboidea Planch. (Suesseguth, 1953)).

In 1986 Posluszny & Gerrath published studies indicating that the phyUotaxis in the Vitaceae 

is rather peculiar in that the shoot apex produces two types of primordia: leaf primordia and 

“uncommitted” primordia. The “uncommitted” primordia do not show any differentiation 

signs at the start of the growth but can then develop into tendrils or into inflorescences. 

Further studies by Gerrath & Posluszny (2007) described the unique shoot architectural 

pattern found in the Vitacaeae as being formed by leaf-opposed tendrils or inflorescences in a 

three-node modular repetitive pattern. In this study they compared this unique pattern with 

the traditional monopodial and sympodial patterns. They described five patterns of shoot 

architecture for the Vitaceae (Table 1.6.), which are consistent within species but often more 

than one type can be found within the same genus. Pattern 1 (Table 1.6.) is very rare and only 

occurs in around 5 African Cyphostemma species, and it is shared with the Leeaceae. This 

suggests that this pattern could be the most primitive one and that the monopodial growth
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t^'pe present in most Vitaceae species is the most derived and unique to the family (Gerrath & 

Posluszny, 2007).

Table 1.6. Stem growth patterns in the Vitaceae (Gerrath & Posluszny, 2007).

Pattern Characteristic Growth Type

1 Lack of tendrils Sympodial

2
Tendrils present at 2 of every 3 nodes. 

Axillary buds present at 1 of 3 nodes.
Monopodial

3
Tendrils present at 2 of every 3 nodes. 

Axillar}^ buds present at 2 of 3 nodes.
Monopodial

4
Tendrils present at 2 of every 3 nodes. 

Axillary buds present at each node.
Monopodial

5 Tendril and axillary buds at each node Monopodial or Sympodial

Tendrils - “A slender, twining organ used to grasp support for climbing”

Vines or climbers typically present tendrils, which mostly allow them to attach themselves to 

other plants or objects. In the Vitaceae the tendrils present on the climbing stems serve a 

supporting purpose. In addition, some genera present tendrils rising from the inflorescence 

peduncle, these are thought to be more derived and offer support to larger inflorescences and 

infructescences (Fig. 1.2.C.)(Latiff, 2001a); this type of tendril is present in some Aitis species, 

most species of Ampelopsis and Parthenocissus and all Clematicissus, Ampelocissus and Pterisanthes 

(Latiff, 2001a). The tendrils in the Vitaceae can be simple, bifurcate or 2-12 branched (Wen, 

2007); some examples of simple and bifurcate tendrils are shown in Fig. 1.2. Tendrils often 

have adhesive discs allowing better adhesion to other plants or structures; some genera 

bearing these structures are Parthenocissus, some young Cissus and Tetrastigma obtectum (Wen, 

2007). Tendril morphology is often species specific; some observations here have shown that 

this character is highly variable and often two types of tendrils can be found within the same 

species. It has also been observed that the direction of coiling is not species or genera specific, 

in fact within the same specimen the same tendril can coil either clock-wise or anti-clockwise 

(Pers. obs.).
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Fig. 1.2. Examples of tendril morphology in Thai Vitaceae. A. simple tendril born on the stem in 
Ampelocissus rupicola Craib [Boonkongchart, 158 (A)]; B. bifurcate tendril born on the stem in 
Ampelocissus harmandi Vlznch. [Van Beusekom & Sanrisuk, 2710 (P]); C. bifurcate tendril associated to 
the inflorescence in Ampelocissus hamandi Planch [Van Beusekom & Santisuk, 2710 (P)]. (drawings by 
Anna Trias Blasi).

Leaves - “An expanded, usually photosynthetic orpan of a plant”

The leaf morphology in the Vitaceae is very varied, ranging from simple to ternate, 1-3- 

pinnately or palmately compound leaves. Heterophylly is common in most taxa (Gerrath et al, 

2004)

In 2002 (Bharathan et all) a study focusing on the role of the KNOTTEDI-like homebox 

(KNOXI) genes was published; these genes are known to regulate the development of the 

shoot apical meristem (SAM) and possibly leaf architecture. This study included two Vitaceae 

taxa. One of them was Aitis, in this case the “complex” KNOXI expression pattern was 

thought to characterise the development of simple leaves from complex primordia through 

secondary morphogenesis. In the case of a Cissus species, the same “complex” KNOXI 

expression pattern seems to regulate the growth of compound leaves (in this case trifoliate 

leaves) also from complex primordia. It was suggested that simple leaves in the Vitaceae may 

be a derived character state, however Vitaceae leaf evolution is stiU poorly understood and in 

need of more research (Wen, 2007).
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Leaves in Vitaceae often bear ‘pearl’ glands: multicellular, caducous spherical structures with a 

short stalk on the epidermis of the leaf (Soejima & Wen, 2006; Wen, 2007). Inside the gland 

there are large polygonal cells surrounded by epidermal cells with a stoma often placed 

opposite the stalk (Wen, 2007). In addition, the mesophyll contains bundles of rap hides 

together with calcium oxalate crystals and mucilage cells (Arnott & Webb, 2000). Raphides are 

often responsible for the acrid and stinging taste in the fruits of numerous Vitaceae species 

(Wen, 2007).

Ren et al. (2003) studied the leaf epidermal characters of the Vitaceae concluding that while the 

genera A.mpelocissus, Ampelopsis, Parthenocissus, ]Aitis and Yua all have anomocytic stomata, the 

genera Cayratia, Cissus, PPoicissus and Tetrastigma have staurocytic, hemiparacydc or cyclocytic 

stomata. Moreover, the papillate leaf cuticle in Yua is distinct of the rest of the genera since it 

has striate, scaly or granular patterns.

Stipules are pairs of leaf-like appendages found at the base of the petiole in some leaves 

(Harris & Harris, 2001). Vitaceae generally have stipules and in many taxa they develop before 

the leaf blade and act as a protective structure for the shoot tip (Shah, 1959; Lacroix and 

Posluszny, 1989; Gerrath et al, 1998; Wen, 2007). Domatia are also present as tufts of hairs of 

pits (Wen, 2007).

1.4.2.2 Floral Morphology

Inflorescence - ‘The flowering part of a plant; a flower cluster; the arrangement of the flowers on the 

flowering axis”

Inflorescences in the Vitaceae are very diverse in morpholog)" (Fig. 1.3.) and always compound, 

mostly leaf-opposed, and sometimes axiUaiy as in some Cayratia and Tetrastigma species or 

pseudo-terminal as in Cayratia.

There has been controversy regarding the Vitaceae inflorescence type. In 1969 Troll published 

an analysis of inflorescences types where he showed that the Vitaceae are typically paniculate 

systems with some corymbose inflorescences but never cymose. However, many other 

authors (i.e. Latiff, 1994, 2001a; Lombardi, 2000) have described the Vitaceae inflorescences 

as cymose and in particular as “dichasial cymes” (Wen, 2007). Latiff (1994) conducted a study

21



1. General Introduction

focusing on the inflorescence type of Malesian Vitaceae. He proposed that there is a reduction 

in the family from cymose inflorescences {Cayratia and Tetrastigmd) via intermediate 

inflorescence types {Vitis, Cissus, Ampelopsis, Parthenocissus and Ampelocissus), to the condition of 

“panicle of lamellae-like branches” in Pterisanthes.

The basic difference between paniculate and cymose inflorescences is that while the former 

has flowers that mature from the bottom upwards, in the latter the terminal flower blooms 

first. It is rather difficult to determine the direction of the flotation in Vitaceae inflorescences. 

For the purpose of this thesis I agree with the view of TroU (1969) since I believe that the 

inflorescences in the Vitaceae seem to bloom from the bottom upwards and therefore are 

paniculate inflorescences.

The most strikingly distinct inflorescence in the Vitaceae is the one in Pterisanthes. This genus 

has a flat lamellate panicle (Fig. I.3.D.), which is thought to have developed through a 

“lamellation of the floral axes” (Latiff, 1994, 2001a). In the case of the species Nothorissus 

spicifera the inflorescences can be simple or compound but the flowers are always in fascicles 

(Fig. I.3.E.) (Latiff, 2001a).

Flowers - ‘Tbe reproductive portion of the plant, consisting of stamens, pistils, or both, and usually including 

a perianth of sepals or both sepals and petals”

Vitaceae flowers are typically 4-5 merous and isomerous, with some species showing variation 

even within a single individual (Ingrouille et al., 2002). The genera Vitis, Ampelopsis, 

Parthenocissus, Nothorissus and Ampelocissus are always 5-merous while Cissus, Pterisanthes, 

Tetrastigma and Cayratia can combine 4- and 5-merous flowers in the same inflorescence 

(Latiff, 2001a). Most species are hermaphrodite while some are monoecious, polygamo- 

monoecious or functionally dioecious (Kevan et al., 1988; Gerrath, 1992). Because the flowers 

are rather small and relatively uniform at maturity, vegetative characters have been more 

informative in systematic studies (Wen, 2007).

Several developmental studies on the floral organs of some Vitaceae have been carried out by 

Gerrath, Posluszny, and related researchers: Posluszny & Gerrath, 1986; Gerrath & Posluszny 

1988a, b, 1989a, b; Gerrath et al., 2004.
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Fig. 1.3. Examples of inflorescence morphology in the Vitaceae. A. Ampelopsis cantoniensis (Hook. & 
Arn.) Planch. [A. Boonkongchart, 158 (A)]; B. Ampelocissus elegans Gagnep. [Kerr, 17106 (BM)]; C. 
Pterisanthes polita (Miq.) M.A. Lawson [Scortechini, 111 (BM)]; D. Nothodssus spicifera (Griff.) Latiff 
[Maxwell, 87-435 (A)], (drawings by Anna Trias Blasi).
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Calyx - “The outer perianth whorl: collective term for all of the sepals of a flower”

The calyx in most species observed is gamosepalous, cupulate and the apex is truncate or 

sometimes with barely visible lobes. The base of the calyx is mostly rounded but 

sometimes tmncate (Pers. obs.).

Corolla - ‘The collective name for all the petals of a flower: the inner perianth whorl”

The petals in the Vitaceae are valvate and can be free, basally connate, or distally connate 

forming a calyptra. The latter is a distinctive character of the genus Vitis, where the petals 

are fused at the apex like a hood and become caduceus at anthesis (Latiff, 2001a). 

Aperture of the petals at anthesis is apical in most Vitaceae except for Vitis where it is 

basal (Lombardi, 2000).

According to my observations many Vitaceae species have cucuUate petals: a pouch-like or 

hood-like cavity at the apex of each petal that covers the anther (Pers. obs.) (Fig.l.4.B.). 

Stamens - ‘The male reproductive organ of a flower, consisting of an anther andfilament”

The stamens in the Vitaceae are always antepetalous and match the petal number 

(Fig.l.4.E). The anthers are: “the expanded, apical, pollen bearing portion of the stamen”. They are 

generally orbicular or elliptic, medifixed with longitudinal dehiscence and 2 bilocular 

thecae (Fig.l.4.E). The filaments are: “the stalk of the stamen which supports the anther”. They 

are very thin and filiform, generally broadening at the base and attached to the outer side 

of the disk (Fig.l.4.E).

Fig. 1.4. Example of floral morphology in the Vitaceae. A — E Ampelocissus harmandi Planch. A. Flower 
bud. B. Petal, ventral view with stamen inside. C. Ovary, disk and style. D. Ovary', disk and style. 
Cross-section showing locules. E. Stamens. Dorsal and ventral views from left to right. [Van 
Beusekom & Santisuk, 2710 (P)]. F Ampelocissus martini Planch. Half flower. Cross-section [Maxwell, 
88-793 (AAU)].(drawings by Anna Trias Blasi).
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Pollen - ‘The mature microspores or developing male gametophjtes of a seed plant, produced in the 

microsporangium of a gfmnosperm or in the anther of an angiosperm”

Pollen grains in the family are tricoloporate, and range from oblate to prolate (Wen, 2007). 

From observations made here the pollen colour generally ranges from yellow to orange. 

Pollen characters such as diameter, wall thickness, protoplasmic area and viability seem to 

be successful in differentiating the Vitaceae at generic level (Patil, 1998).

Ovary - ‘The expanded basalportion of the pistil that contains the ovules”

The ovaiy in the Vitaceae is always superior, bicarpelary and bilocular (Fig.l.4.D) 

(I.ombardi, 2000).

Fig. 1.5. Floral disk and ovary diagrams of some Vitaceae genera. A. V'itis, B. Parthenocissus, C. 
Ampelopsis, D. Ampetocissus, E. Cissus. Dark areas highlight the floral disk (from Lombardi, 2000).

Disk - “An enlargement or outgrowth of the receptacle around the base of the ovary”

The disk is very variable in the Vitaceae. In Vitis it is present at the base of the ovary and 

it is evident at maturity but does not produce nectar (Fig.l.5.A) (Lombardi, 2000; Gerrath 

et ai, 2004; Wen, 2007). In Parthenocissus the disc is not evident, however there is some 

nectar production (Fig.l.S.B) (Lombardi, 2000; Gerrath et ai, 2004; Wen, 2007). In 

Ampelopsis it is present only at the base of the ovary as a nectar-producing saucer-Uke 

structure (Fig.l.S.C) (Lombardi, 2000; Gerrath et ai, 2004; Wen, 2007). In Ampeloassus, 

Nothocissus, Tetrastigma and Pterisanthes the disk is adnate to the side of the ovary (Fig.l.S.D) 

(Lombardi, 2000; Latiff, 2001a). In Cissus and Cayratia the floral disk is cupular and it is
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adnate to the wall of the ovary and covering its apex; sometimes the apex is left free. 

Nectar is produced in the disk (Fig.l.S.E) (Lombardi, 2000; Latiff, 2001a; Gerrath et al., 

2004).

Style and stigma- ‘"The usually narrowed portion of the pistil connecting the stigma to the ovary” and 

‘'The portion of the pistil which is receptive to pollen”

Styles in the Vitaceae are cylindrical, conical, central and in some cases such as in 

Ampelocissus they are very short and sometimes inconspicuous (Fig.l.4.C-D). The stigma, 

placed at the apex of the style, is generally not lobate and rather inconspicuous with the 

exception of that of Tetrastigma which is 4-lobate.

Fruits - “A ripened ovary and any other structures which are attached and ripen with it”

The fruits are 1-4 seeded fleshy berries, which can be edible but are usually astringent 

(Rossetto et al, 2002b). What gives the fruits this acrid and stinging taste is the presence 

raphides and tannins in the parenchyma tissue, which often irritate the mouth (Wen, 2007). 

The fruits are usually subglobose or pyriform and have a wide range of colours often species- 

dependant: blue, black, green, orange, purple or white. The style is often persistent in the 

fruits.

Seeds - “A ripened ovule”

Vitaceae have between 1-4 seeds per fruit. The hilum is: “a scar on a seed indicating its point 

of attachment” (Harris & Harris, 2001). In the Vitaceae, the hilum (Fig.l.ti.B) is on the abaxial 

side of the seeds and adopts different shapes from elliptical to ovate to more rounded ones.

Fig. 1.6. Seeds of Ampelocissus harmandi Planch. A. Adaxial side showing the raphe and lateral grooves; 
B. Abaxial side with chalazal knot and hHum; C. lateral view (drawing by Anna Trias Blasi [Maxwell, 
75-333 (AAU)]).
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The raphe is “a ridge on the seed formed by the portion of the funiculus fused to the seed 

coat” (Harris & Harris, 2001). In the Vitaceae the seeds have a cord-Uke raphe on the adaxial 

surface extending from the hilum to the seed apex and continuing onto the abaxial surface 

(Fig.l.6.A). This character makes Vitaceae seeds very unusual when compared to other 

angiosperms (Soejima & Wen, 2006; Wen, 2007). An obvious chalazal knot is on the abaxial 

side (Fig.l.ti.B) and a deep adaxial groove is on each side of the raphe (Fig.l.6.A) (Cronquist, 

1981; Wen, 2007). In addition, the seeds have a thin sarcotesta, lignifid endotesta and thin, 

persistent tracheidal tegmen (Corner, 1976; Wen, 2007).

The endosperm is “the nutritive tissue surrounding the embryo of a seed derived from the 

fusion of a sperm cell with the polar nuclei of the embryo sac” (Harris & Harris, 2001). In 

1962 Periasamy published a study on the ruminate endosperm of the Vitaceae seeds. The 

endosperm is oily-albuminous and the embryo is dicotyledonous and straight. In addition, the 

rumination in the Vitaceae endosperm is extremely complex: most seeds have M-shaped 

cross-section morphology and others with T- or U-shaped morphologies (Fig.l.7.A-F.l).

Dispersal of Vitaceae seeds is carried out by animals, mostiy birds (Ridley, 1930; Gorchov, 

1987); some mammals and turtles have acted as dispersal agents as well.

Fig. 1.7. Vitaceae and Leeaceae Seeds. A. Leea; B. Gssur, C. Vidr, D. Tetrastigma\ E. Ampelocissur, F. 
Cayratia. 1. Transversal section of the seeds along the dotted line indicated in row 3; 2. Median 
longitudinal section; 3. Adaxial side of the mature seeds (from Periasamy, 1962).
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1.5 General Aims

The aims for the project are:

To revise the classification of the family Vitaceae in Thailand, using molecular and 

orthodox taxonomic methods (Chapters 2 and 3).

To find new and phylogenetically informative characters (morphological/molecular) in 

order to reconstruct a phylogeny for the family (Chapters 2 and 3).

To assemble the basis of a monographic taxonomic account for the Flora of Thailand 

using classical herbarium techniques (Chapter 2).

To understand distribution patterns of the Thai Vitaceae in SE Asia and in Thailand 

(Chapter 4).

To expand the existing Vitaceae herbarium collections.

Specific aims are detailed in each chapter.

28



2. Taxonomic treatment

CHAPTER 2. TAXONOMIC TREATMENT

2.1 Introduction and Aims

The family Vitaceae has been revised by several authors over the years. However, the most 

comprehensive account of the family Vitaceae was written in 1887 by Planchon. In this 

monograph, the author did not indicate the type specimens in a clear manner, leading to 

extensive confusion. In addition, very few publications regarding Thai Vitaceae have been 

published. Thus, in order to prepare the present account a very exhaustive herbarium and 

literature research was essential. For a detailed taxonomic history review see section 1.3 

(Chapter 1) of this thesis.

This chapter aims to provide a basis of a taxonomic revision of the Vitaceae in Thailand. Due 

to time constraints the genus Tetrastigma has not been fully revised in this thesis; however a 

checklist of the species recorded in Thailand based on rhe herbaria holdings is provided.

2.2 Species Concept

The species is a fundamental category of the taxonomic hierarchy and are considered the 

“building bricks” in biological classification (Davis, 1978). The species category is one of the 

oldest concepts used by people in a consistent way (Stuessy, 2008). There are numerous 

species concepts and some of the most widely adopted are: morphological, biological, genetic, 

ecological, paleontological, evolutionar}', phylogenetic and biosystematic species concepts 

(Stuessy, 2008). There is no universal acceptance of one species concept and no attempt in 

discussing their differences will be made here. However, it is essential to set the species 

concept used in any publication dealing with species delimitation.

In this taxonomic revision the delimitation of Thai Vitaceae was based on the morphological 

differences observed in herbarium specimens and living material. Stuessy (2008) stated that: 

“From a practical standpoint in the preparation of floras, the circumscription of species based upon observable 

features is the sensible approach”. This approach seemed suitable since the outcome of this revision 

is to be published as part of the Flora of Thailand. The definition of the morphological 

species concept is closest to the one used in this revision and is as follows: “assemblages of
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individuals with morphological features in common and separable from others such assemblages by correlated 

morphological discontinuities in a number of featured^ (Davis & Heywood, 1963).

In some cases when morphological variation occurs within species there is the need to 

recognise infraspecific taxa. Criteria needed to distinguish varieties, subspecies and forms in 

sexually reproducing flowering plants are the following: morphological distinctness, 

geographical cohesiveness, genetic divergence, natural reproductive isolation and degrees of 

fertility of natural hybrids (Stuessy, 2008). Often the only data available are morphological and 

geographical, and decisions need to be made relying on these alone. Even though 

morphological differences are important when formally recognising a taxon, geography is 

often very relevant at infrageneric level (Stuessy, 2008). If morphologically distinct populations 

are completely overlapping then they are likely to be reproductively isolated and therefore they 

could be considered as species; however if the distributions are allopatric then they can be 

considered as subspecies or varieties (Stuessy, 2008). In this revision subspecies are recognised 

if morphologically distinct populations have both a disjunct geographical distribution and 

minor morphological differences. Although similar to subspecies, varieties have fewer 

morphological differences than those and a largely allopatric distribution with some overlap; 

however no varieties were recognised in this revision.

2.3 Material and Methods

This present revision was undertaken at the Herbarium in the Department of Botany at 

Trinity College DubUn (TCD). Loans were acquired from the following herbaria: A, AAU, 

ABD, BKT, BM, C, E, L and P (abbreviations as in Holmgren et al, 1990). The specimens 

studied total over 4,000. Even though most specimens were obtained on loan, some of them 

were studied in situ at the following herbaria: BK, BKF, BM, CMU, E, K, KKU, LINN, LIV, 

P, PSU and QBG. Additional digital images of relevant specimens have been obtained from: 

G, UPS and SING.

Dimensions given in the descriptions are mostly based on herbarium specimens supplemented 

by observations in the field. Flowers and fruits from herbarium specimens were softened by 

boiling them in water before the dissection. Specimens were studied using a binocular 

microscope and hand-lens (xlO magnification). They were measured using a calibrated hand- 

lens or a microscope lens rule as appropriate. Measurements were taken of the largest and 

smallest exemplar for each organ (i.e. leaf, fruit...) and at least of 3-5 exemplars of these 

organs in each specimen, to establish the size range of such organs. Measurements also
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indicate the widest point in a given organ, for instance for an elliptic leaf the given width 

measurement would be that of the middle part. The number of specimens examined for each 

species varied greatly according to availability but in most cases all the specimens available 

were examined.

For convenience, species and genera were arranged alphabetically. Most of the relevant Thai 

taxonomic publications (Craib, 1911, 1912, 1915, 1926a, 1926b), floras from neighbouring 

regions (e.g. Loureiro, 1790; Roxburgh, 1820; Dalzell, 1850; Brandis, 1874; Lawson, 1875; 

Gagnepiin, 1910a, b; 1911a, b, c; 1912, 1919, 1950; Backer and Bakhuizen van den Brink, 

1965; Long & Rae, 1991; Ho, 1992; Li, 1998; Shetty & Singh, 2000; Chen et al, 2007) and 

Vitaceae monographs (Planchon, 1887) have been cited in the various descriptions. Additional 

taxonomic articles regarding the Vitaceae have also been used {e.g. Latiff, 1981, 1982, 1984, 

1988a, 1988b, 1989b, 1991, 2001b; Jackes, 1984, 1987b, 1988, 1989a, 1989b). Synonyms listed 

in the publications above have been verified and included. All specimens cited underneath 

each species, unless otherwise stated, have been seen. They have been arranged by country 

and within Thailand they have been arranged using the geographical boundaries used for the 

Flora of Thailand project. I have used the abbreviations “Reg.” for Floristic Regions and 

“Prov.” for Provinces (Fig. 2.1.). Within this, they have been arranged alphabetically by 

collector’s name and within the same collector by collector’s number. Most of the types have 

been seen and this is indicated by a “!” after the herbaria abbreviation. Phenology, ecology and 

altitude information were taken from herbarium labels. When no holotype or lectot}pe was 

available, a lectotype or a neotj'pe was selected; each instance has been discussed in the species 

notes. In general, when no specimens were mentioned in the first description of a species, 

literature research was carried out to locate the main collections of the author, mostly by 

checking the series “Taxonomic Uterature^' (Stafleu & Cowan, 1976-1988). Subsequently the 

appropriate herbarium collections were searched to locate specimens likely to have been used 

by the author in the first description. If a suitable specimen was found, this was designated as 

a lectonpe; if no specimen was found, then a neotype was selected. Here, a suitable neopq^e is 

a specimen that fits morphologically the protologue description and that has been collected in 

a close geographical area as the one mentioned in the first description. When several syntypes 

were mentioned in the first description, a lectotype was selected amongst them. Here, the 

specimen selected as a lectotype is the one in the best condition and that best represents 

morphologically the species described. Latin descriptions of new species were written 

following Steam (1992). AH nomina nuda found were included.
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FLORISTIC REGIONS AND PROVINCES OF THAILAND

(NORTHERN) 
Mae Hong Son 
Chiang Mai 
Chiang Rai 
Phayao 
Nan
Lamphun
Latnpang
Phrae
Uttaradit
Tak
Sukhothai 
Phitsanulok 
Kamphaeng Phet 
Phichit
Nakhon Sawan

II. NE (NORTH-EASTERN)
16 Phetchabun
17 Loei
18 Nong Bua Lam Phu
19 Udon Thani
20 Nong Khai
21 Sakon Nakhon
22 Nakhon Phanom
23 Mukdahan
24 Kalasin
25 Maha Sarakham
26 Khon Kaen

III. E (EASTERN)
27 Chaiyaphum
28 Nakhon Ratchasima
29 Buri Ram
30 Surin
31 RoiEt
32 Yasolhon
33 Amnat Charoen
34 SiSaKet
35 Ubon Ratchaihani

IV. SW (SOUTH-WESTERN)
36 Uthai Thani
37 Kanchanaburi
38 Ratchaburi
39 Phelchaburi
40 Prachuap Khiri Khan 

V C (CENTRAL)
41 Chai Nat
42 Sing Buri
43 Lop Buri
44 Suphan Buri
45 Ang Thong
46 Phra Nakhon Si Ayutlhay;
47 Saraburi
48 Nakhon Pathom
49 Pathum Thani
50 Nakhon Nayok
51 Nonthaburi
52 Krung Thep Maha Nakho 

(Bangkok)
53 Samut Prakan
54 Samut Songkhram
55 Samut Sakhon

VI. SE (SOUTH-EASTERN)
56 Sa Kaeo
57 Prachin Buri
58 Chachoengsao
59 Chon Buri
60 Rayong
61 Chanihaburi
62 Trat

VII. PEN (PENINSULAR)
63 Chumphon
64 Ranong
65 Sural Thani
66 Phangnga
67 Phuket
68 Krabi
69 Nakhon Si Thammarat
70 Phatthalung
71 Trang
72 Satun
73 Songkhla
74 Patlani
75 Yala
76 Narathiwat

Fig. 2.1. Map of the different Thai floristic regions and provinces. 32
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Book and periodical tides and author citations abbreviations followed those in IPNI 

(http://www.ipni.org/index.html) and Stafleu & Cowan (1976-1988). If the references were 

not included in the works above, they were written in full format.

Localities outside Thailand were listed below the Thai localities. Distribution maps were 

plotted using the software package ArcGIS 9.1 (Copyright © 2005 ESRI) using localities from 

herbarium specimens. The coordinates were derived from herbarium labels, gazetteers, maps 

and the National Geospatial-Intelligence Agency geographic names database 

(http://geonames.nga.mil/ggmagaz/geonames4.asp). In the case of Kerr’s specimens, the 

publication “Reliquiae Kerrianae'' (Jacobs, 1962) was used in order to locate his collection’s 

localities. Distributions outside Thailand were obtained from relevant literamre.

Fieldwork in Thailand was extremely important not only to increase the collections, but also 

to have a better understanding of the Vitaceae in the wild. The fieldtrip took place between 

February and May in 2007, with a duration of approximately 10 weeks. It combined both 

fieldwork and herbarium work with the following localities visited: 11 National Parks, 3 

Wildlife Sanctuaries, 4 Botanic Gardens, 2 Arboreta and 7 Herbaria were visited. A total of 54 

Vitaceae specimens were collected during this expedition. DNA samples stored in silica-gel 

were also collected when possible for each herbarium specimen collected. Over 900 specimens 

were examined in different Thai herbaria.

2.4 Taxonomic treatment

Vitaceae A. Jussieu, Gen. PI. 267 (1789), nom. cons, ‘as Vites’

Lindl., Nat. Syst. Bot., ed. 2. 30 (1836); Gilg, Nat. Pflanzenfam. 3(5): 427 (1896); Suess. Nat. 

Pflanzenfam. 20d: 174 (1953); Backer & Bakh.f, FI. Java (Spermatoph.) 2: 86 (1965); Long & 

Rae, FI. Bhutan 2(1): 147 (1991); Li, FI. Reipubl. Popularis Sin. 48(2) (1998); Lombardi, FI. 

Neotrop. Monogr. 80: 14 (2000); Shetty & Singh, FI. Ind. 5: 246 (2000); Chen et al., FI. China 

12: 173 (2007); J.Wen in Kubitzki, Fam. & Gen. Vase. PL 9: 467 (2007).

— Ampelideae Kunth, Nov. Gen. Sp. 5: 222 (1821); Endl., Gen. PI. 796 (1839); M.A. Lawson in 

Hook.f., FI. Brit. India 1: 644 (1875); Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 305 

(1887); Gagnep., FI. Indo-Chine 1: 944 (1912) [as Ampelidacees]; Ridl., FI. Malay. Penin. 1: 

469 (1922).
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Woody climbers, rarely bushes or small trees. Hermaphroditic or polygamo-monoecious 

to polygamo-dioecious. Stems with conspicuous lenticels, bark sometimes shredding; tendrils 

simple, bifurcate, 2-12 branched (in Parthenocissus vfixh adhesive discs at the end of each tip), 

usually leaf-opposed, rarely absent, sometimes associated with the inflorescence. L,eaves 

simple, lobed or unlobed, digitately, pedately or pinnately compound, alternate, margin 

variously toothed, usually with “pearl” glands (small multicellular, stalked, caducous spherical 

structures); stipules 2, frequently caducous. Inflorescences paniculate, corymbose or thyrsoid, 

leaf-opposed, pseudo-terminal, or axillar)^ Flowers small, generally pedicellate, sometimes 

sessile or subsessile, with bracts and bracteoles, actinomorphic, hypogynous, 4-5(-6)-merous; 

calyx generally cupulate with no lobes, sometimes 4-5(-6) small lobes; petals valvate, 4-5(-6), 

free or basally or distaUy connate forming a calyptra, apex generally cucuUate; stamens 4-5(-6), 

antepetalous; anthers longitudinal dehiscence, mostly tetrasporangiate (rarely bisporangiate); 

disc intrastaminal, cupular, anular or of 4 separate glands, mostly adnate to the ovary; 

sometimes absent, ovary superior, 2-locular; style simple, stigma mostly inconspicuous, 

sometimes capitate or discoid, in Petrastigma 4-lobed. Fruit berry, 1 -4-seeded; seeds endotestal 

with abaxial chalazal knot and an adaxial raphe with 2 furrows in each side; endosperm oily 

and proteinaceous, ruminate.

Notes: Around 14 genera and 900 species. Distributed pantropicaly in Asia, Africa, Australia, 

the neotropics and Pacific Islands with some species in temperate areas (Wen, 2007). 

Ampelopsis and Parthenocissus have a disjunct distribution with species occurring in both Asia 

and North America and Mexico. Some 10 genera and ca. 81 species occur in Thailand, four of 

them endemic (one of them with two endemic subspecies).

Although infrageneric classifications have been suggested for several Vitaceae genera (see 

generic descriptions), these have not been adopted in this revision.

34



2. Taxonomic treatment

Key to genera

la. Petals united; forming a calyptra (hood structure) and dropping off as a unit at anthesis;

leaves simple........................................................................................................................10. Vitis

lb. Petals free; leaves simple or compound.................................................................................. 2

2a. Stigma generally 4-lobed, longer than the style; petals 4.............................. 9. Tetrastigma

2b. Sdgma not 4-lobed (unlobed), shorter than the style; petals 4-5 (-6).................................... 3

3a. Inflorescence forming a leaf-like lamina; lamellate flowers partially immersed in the lamina

..................................................................................................................................8. Pterisanthes

3b. Inflorescence not a leaf-Uke lamina.......................................................................................... 4

4a. Inflorescence associated with a tendril........................................................ 1. Ampelocissus

4b. Inflorescence not associated with a tendril..............................................................................5

5a. Tendrils 3-12-branched with adhesive discs at the end of each tip; floral disc

inconspicuous................................................................................................... 7. Parthenocissus

5b. Tendrils simple to 2-3-branched, usually without adhesive discs at the tip; floral disc

conspicuous...................................................................................................................................... 6

6a. Inflorescence axillary or terminal.............................................................................................. 7

6b. Inflorescence leaf-opposed........................................................................................................9

7a. Flowers lageniform, constricted at the middle; floral disc of 4 free glands

..................... ........................................................................................................ 5. Cyphostemma

7b. Flowers globose to ovoid, with no constriction; floral disc without 4 free glands, entire .. 8 

8a. Inflorescence cymose, generally axillary; adaxial side of the seeds convex; endospern T- or

N-shaped in cross-section; flowers never arranged in fascicles................................ 3. Cayratia

8b. Inflorescence racemose, often terminal; abaxial side of the seeds furrowed; endosperm M- 

shaped in cross-section with many lateral ingrowths; in N. spicifera (only Thai species) 

inflorescence with pedicellate as well as subsessile flowers arranged in fascicles

..................................................................................................................................6. Nothocissus

9a. Flowers 5-merous; leaves in A., cantoniensis (only Thai species) pinnately compound;

endosperm T-shaped in cross-section...................................................................2. Ampelopsis

9b. Flowers 4-merous; leaves in Thai Cissus generally simple with one species palmately 

compound; endosperm M-shaped in cross-section....................................................... 4. Cissus
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1. Ampelocissus Planch, in Vigne Amer. Vitic. Eur. 8: 371 (1884), nom. cons.

Planch, in A.DC. & C.DC., Monogr. Phan. 5 (2): 368 (1887) p.p.; Gilg, Nat. Pflanzenfam. 3(5): 

444 (1896); Gagnep., Bull. Soc. Hist. Nat. Autun 24: 16 (1911); Gagnep. in Lecomte FI. Indo- 

Chine 1: 989 (1912); Craib, FI. Siam. 1: 302 (1926); Gagnep. in Humbert, Suppl. FI. Indo- 

Chine 1: 907 (1950); Suess. Nat. Pflanzenfam. 20d: 299 (1953); Backer & Bakh.fl, FI. Java 

(Spermatoph.) 2: 87 (1965); Latiff, Fed. Mus. J. 27: 83 (1982); Jackes, Austrobaileya 2(1): 81 

(1984); D.G.Long & Rae, FI. Bhutan 2(1): 150 (1991); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 

132 (1998); Lombardi, FI. Neotrop. Monogr. 80: 15 (2000); B.V.Shetty & P.Singh, FI. Ind. 5: 

247 (2000); Latiff, Malayan Nat. J., 55: 37 (2001); Chen & J.Wen, FI. China 12: 208 (2007); 

j.Wen in Kubitzki, Fam. & Gen. Vase. PI. 9: 473 (2007).

Type species: Ampelocissus latifolia (Roxb.) Planch.

— Bo/n'ijLour., FI. Cochinch. 153 (1790). Type species: B. africana Lour.

— Vitis sect. Ampelocissus King, Mat. FI. Malay. Penins. 65(3): 385 (1896); Ridl., FI. Malay. 

Penin. 1:471 (1922).

Description

Woody to herbaceous climbers. Stem striate, generally cylindrical, glabrous to hairy; 

tendrils simple or 2- to 3- furcate, generally leaf-opposed, born beside the inflorescence at the 

tip of a common peduncle. Leaves simple, lobed to digitately and pedately compound with 3- 

9 leaflets, petiolate. Inflorescence leaf-opposed, compound, compact to elongated, with a 

common peduncle from which inflorescence and tendril are born, thyrses, corymbs to 

paniculate spikes. Flowers 4-5-merous. Calyx cupulate, entire sometimes shallowly lobed. 

Corolla petals free, ovate, spreading at anthesis, cucuUate. Stamens filaments filiform. Disc 4- 

5-lobed or with 5-10 vertical ridges, adnate to the ovary. Style short, conical; stigma rarely 

conspicuous. Fruit berry, 1-4-seeded, globose, oblong, ovoid to ellipsoid. Seeds oblong to 

oval in outline, abaxial side usually flattened, adaxial side usually convex.

Distribution: distributed mainly in tropical Africa, Asia and Australia with only 4 species 

occurring in Central America and the Caribbean.
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Notes: The genus A.mpelocissus Planch, comprises ca. 95 species worldwide (Wen, 2007). In 

Thailand it comprises 12 species, 1 of them endemic: Ampelocissus changensis Craib. In addition, 

the first Thai record of 2 species has been made here for the following species: Ampelocissus 

araneosa (Dalz.) Planchon ex Gamble z.nd Ampelocissus rugosa (Wall.) Planch.

Ampelocissus was first described in 1884 by Planchon. Later on, Planchon (1887) recognised 4 

sections within Ampelocissus according to flower arrangement, leaf and seed morphology and 

geographical distribution: Euampelocissus (Africa, Asia and America), Nothocissus (Malaysia), 

Kalocissus (Malaysia) and Eremocissus (1 sp. from St. Domingue (now Haiti)). Gilg & Brandt 

(1911) divided sect. Euampelocissus into two tribes: Paniculatae and Cymosae based on 

inflorescence types. Section Nothocissus 'wa.s recognised as a genus by Tariff (1982). Later on. 

Tariff (2001b) proposed an infrageneric classification for Ampelocissus according to 

inflorescence type (Table 2.1.).

Table 2.1. Infrageneric classification of according to Tariff (2001b).

Section Subsection Inflorescence Type

Ampelocissus Planch
Paniculatae Gilg & Brandt

Cymose or thyrsoid 
-Thyrsoid

Cymosae Gilg & Brandt -Cymose
Kalocissus Planch

Kalocissus
Panicle of spikes or racemes 
-Panicle of spikes

Botrya Tariff -Panicel of racemes
Ridleya Tariff

Ridleya

Paliculate with secondary axis
pseudo-lameUate
-Flowers sessile

Bomeocissus Tariff -Marginal flowers pedicellate

Phylogenetic studies (Soejima & Wen, 2006; Wen et ai, 2007) have suggested that Ampelocissus 

is not monophyletic. In Soejima & Wen (2006) it is suggested that Asian species of 

Ampelocissus form a strongly supported group together with Pterisanthes and Nothocissus with a 

Central-American species of Ampelocissus placed as a sister species to this group. In Wen et ai 

(2007) Ampelocissus and Pterisanthes formed a robust group but were not themselves 

monophyletic.
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Key to species

la. Leaves compound.......................................................................................................................2

lb. Leaves simple (sometimes lobed)............................................................................................. 6

2a. Flowers pedicellate.....................................................................................................................3

2b. Flowers sessile............................................................................................................................4

3a. Abaxial side of the leaflets sparsely hairy with pale arachnoid hairs; ovary hairy

...................................................................................................................................2. A., araiteosa

3b. Abaxial side of the leaflets densely hairy with pale to cinnamomeus arachnoid hairs; ovary

glabrous.................................................................................................................5. A. divaricata

4a. Stems, petioles, petiolules and tendrils glabrous or lightly covered by pale arachnoid hairs; 

adaxial and abaxial sides of the leaflets glabrous to sparsely covered by pale arachnoid hairs on 

the veins; inflorescence secondary axis < 1 mm wide, sparsely covered by a thin layer of

ferruginous arachnoid hairs; calyx and disc with no marked lobes................ 10. A. polythjrsa

4b. Stems, petioles, pedolules and tendrils densely covered by ferruginous arachnoid hairs; 

adaxial side of the leaflets with conical structures or glabrous except for ferruginous arachnoid 

hairs on main veins, abaxial side densely covered with ferruginous arachnoid hairs; 

inflorescence secondary axis over 1 mm wide, densely covered by a thick layer of fermginous

arachnoid hairs; calyx and disc with marked lobes.......................................................................5

5a. Adaxial side of the leaflets covered by raised conical stmctures bearing a stiff white hair on

top, ferruginous arachnoid hairs on main veins.....................................................  6. A. elegans

5b. Adaxial side of the leaflets without conical structures, glabrous except for fermginous

arachnoid hairs on main veins.......................................................................... 12. A. thjrsiflora

6a. Stem and petioles with arachnoid hairs and dark erect glandular hairs................................7

6b. Stem and petioles never with these two hair types together.................................................9

7a. Inflorescence globose, approximately as long as it is wide; pedicels 1 — 2.5 mm long

.............................................................................................................................1. A. arachnoidea

7b. Inflorescence pyramidal or elongated, longer than it is wide; pedicels sessile or under 1

mm long.......................................................................................................................................... 8

8a. Flowers sessile or to 0.4 mm long; inflorescence compact........................... 9. A. martinii

8b. Flowers with pedicels 0.5 — 1 mm long; inflorescence lax.............................3. A. barbata

9a. Stem with scattered minute black prickles; leaves appear concurrently or after the flowers

appear................................................................................................................... 7. A. harmandii

9b. Stem without prickles, leaves appear at a time unrelated to the flowers............................10

38



2. Taxonomic treatment

10a. Stem and petioles generally glabrous but sometimes with scattered puberulent or 

arachnoid hairs; leaf blade generally pentagonal or slighdy 5-lobate, glabrous except for the 

abaxial side which has very sparse arachnoid or pubemlent hairs on the veins; inflorescence a

lax thyrse...................................................................................................................8. A. latifolia

10b. Stem and petioles always hairy with pale arachnoid hairs, leaf blade cordate or oval to 3- 

lobate, both sides hairy; inflorescence corymbose.....................................................................11

lla. Stem and petioles covered with pale arachnoid hairs becoming floccose, never 

puberulent; leaf blade measuring 10-17x10-14 cm, cordate, adaxial side densely hairy with 

multicellular flattened hairs 0.2 — 0.4 mm long and very scattered pale arachnoid hair, abaxial 

side densely cinnamomeus arachnoid and with multicellular flattened hairs to 0.5 mm long 

 11. rugosa

llb. Stem and petioles covered with 2 types of hairs: sparse to dense pale arachnoid hairs and

minute erect puberulent hairs to 0.1 mm long; leaf blade measuring 3 - 8 x 2 - 5 cm, oval to 

sUghtiy 3-lobate, adaxial side hairy as on stem, abaxial side densely covered with 

cinammomeus arachnoid hairs......................................................................... A, changensis

1. Ampelocissus arachnoidea (Hassk.) Planch, in A.DC. & C.DC., Monogr. Phan. 5 (2): 375 

(1887); Gagnep., BuU. Soc. Hist. Nat. Autu. 24: 21 (1911); Gagnep. in Lecomte, FI. Indo- 

Chine 1: 991 (1912); Craib, FI. Siam. 1: 302 (1926); Gagnep. in Humbert, Suppl. FI. Indo- 

Chine 1: 910 (1950); Suess., Nat. Pflanzenfam. 20d: 304 (1953); Backer & Bakh.f., FI. Java 

(Spermatoph.) 2: 87 (1965); Latiff, Fed. Mus. J. 27: 86 (1982).— A;?]pelopsis indicaVA'ame, Bijdr. 

FI. Ned. Ind. 4: 193 (1825). nom. superfl.— Cissus blumeana Hassk., Flora, 25 (2, Beibl.): 39 

(1842). nom. superfl.— Cissus arachnoidea Hassk., Cat. Hort. Bot. Bogor. 166 (1844); Miq., FI. 

Ned. Ind., Eerste Bijv. 1(2): 607 (1860). Type: Prov. Bantan, Buitenzorg, Java, Blume 989 

(lectotype L! (digital image with specimen barcode L0747392), designated here; isolectoypes L! 

(digital image with specimen barcodes L0747383, L0747385)).

— Vitis harmandiVhxicAcx. sensu Ridl., FI. Malay. Penin. 1: 471 (1922).

Robust climber. Stem erect, cylindrical to 1 cm diameter, old stems hairy with 2 types of 

hairs: sparse pale arachnoid hairs becoming floccose and dark erect glandular hairs 1—1.5 mm 

long, young stems hairy with 2 types of hairs: dense cinnamomeus arachnoid hairs and dark 

erect glandular hairs 1-2 mm long; tendril bifurcate, born beside the inflorescence at the tip 

of a common peduncle, tendril peduncle 3 — 8 cm x 1 - 2 mm, then bifurcating and each 

branch 5-9 cm long, hairy as in old stems, heaves simple, alternate; petiole 2-9 cm x 1.5 -
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2 mm, hairy as in young stem; leaf blade 3-5-lobate, 3 — 13x3 — 13 cm, base deeply cordate, 

margin dentate with irregular teeth bearing a mucronate apex, apices acute to acuminate; 

adaxial side hairy with 2 p^es of hairs: sparse pale arachnoid hairs and dark erect glandular 

hairs mosdy concentrated on the main veins, abaxial side densely covered with ferruginous to 

cinammomeus arachnoid hairs with a few dark erect glandular hairs on the main veins, veins 

protruding, 5 main veins, 3 — 5 pairs of secondary veins. Inflorescence leaf-opposed, bearing a 

tendril, very' compact and ramified, thyrse, globose-shaped, 7 - 9 x 7 - 8 cm; common 

peduncle 4 — 8 cm x 1 — 4 mm, primary floral peduncle to 1 — 2.5 cm x 3 — 4 mm, hairy as in 

old stem, pedicel 1 — 2.5 mm long, densely puberulent with hairs 0.1 — 0.15 mm long. Buds 

cy'lindrical oblong, 1.5 — 2 x 0.75 — 1.25 mm, apex rounded. Calyx cupuliform, entire, 0.5 - 1 

X 1 - 1. 5 mm, slightly puberulent. Corolla petals 4 — 5, ovate, 1.25 — 1.75 x 0.5 — 0.75 mm, 

apex cucullate, glabrous. Stamens 4 — 5; filaments filiform, flattened, 1.3 — 1.5 mm long, 

broadening at the base; anthers orbicular, 0.4 — 0.5 mm long, medifixed; pollen yellow, 

numerous. Ovary adnate to the disc; disc cylindrical with vertical ridges, 0.75 - 1 x 0.5 - 1 

mm, glabrous. Style conical to cylindrical, 0.3 - 0.5 x 0.3 — 0.5 mm, stigma appears slightly 

lobed. Fruit berry, globose, 8x8 mm, base attenuate. Seeds 2 — 4, oblong, 6 — 7 x 6 — 7 mm, 

abaxial hilum ovate, adaxial raphe protruding forming 2 sides.

Thailand: EASTERN: Ubon Ratchathani. SoUTH-WestERN: Kanchanaburi. PENINSULAR: 

Trang, Satun.

Distribution: Cambodia, Indonesia (Flores, Java, Maluku Islands, Sulawesi, Sumatra, Sumba, 

Sumbawa, Timor), Laos, Malay Peninsula, Myanmar, Vietnam.

Phenology: flowers: May-July; fruits: July.

Ecology: in evergreen forests and on limestone bedrock.

Altitude: ?

Ethnobotany: Fruits edible (Planchon, 1887).

Notes: In 1825 Blume published the species Ampelopsis indica Blume with a note of the 

habitat: Provinciarum Bantam, Buitenzorg a location in Java. Here I have selected the 

lectoty'pe for this species from a Blume specimen found in L, collected in Java and also 

showing best the morphological characters of the species (barcode L0747392). Later on, in 

1842 Hasskarl renamed Ampelopsis indica as Cissus hlumeana. This species name was superfluous, 

since it was already in use as Cissus hlumeana Steud. in Nomenclator Botanicus (S tend el, 1840). In 

1844, Hasskarl renamed the species again as Cissus arachnoidea. Finally, Planchon (1887) placed
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this species within the genus Ampelocissus becoming A. arachnoidea. Although Planchon (1887) 

should have given priority to the species epithet “indica” when naming Ampelocissus arachnoidea, 

this epithet was already in use in a species published earlier by Linnaeus (1753): Vitis indica L. 

In 1884, Planchon transferred this species to Ampelocissus becoming Ampelocissus indica (L.) 

Planch. The use of the “indica” epithet in Ampelocissus in the instance of the species with the 

Aitis indica basionym has preference over the instance of the species with the Ampelopsis indica 

basionym, the latter becoming superfluous. The use of the “arachnoidea” epithet in the 

species described here is therefore legitimate.

According to Planchon (1887) Ampelocissus arachnoidea is a species close to A. martinii, both 

species sharing tuberous roots and edible fruits. Upon specimen examination I can confirm A. 

arachnoidea is similar to A. martinii but it differs from it because: A. arachnoidea has a globose 

inflorescence, approximately as long as it is wide and flowers with pedicels 1 — 2.5 mm long; 

while A. martinii has a pyramidal inflorescence, longer than it is wide and flowers with sessile 

to subsessile pedicels.

Specimens examined: Fig. 2.2. Thailand. Eastern Reg.: Ubon Katchathani Prov.: 

Ubol, M. C Pakshrakara 862 (BK, BM, L). South-Western Reg.: Kanchanaburi Prov.: 

Kanburi, Hin Dat, Put 29 (ABD, BK, BM, K). Peninsular Reg.: Trang Prov.: Khao Chong, 

S. Phusomsaeng <& T. Smitinand 174 (L); Satun Prov.: Tarutao Island, G. Congdon 583 (A, PSU). 

Cambodia. Between Angkor Wat and Sisaphon, Th. Sorensen, K. Larsen B. Hansen 7305 

(BKF, K, L).

2. Ampelocissus araneosa (Dalz.) Planch, ex Gamble, FI. Madras 2: 230 (1918); B.V.Shetty & 

P.Singh, FI. Ind. 5: 249 (2000).— Cissus araneosa Dalz. in Dalz & A. Gibson, Bombay FI. 41 

(1861). ‘as C. araneosus\— Vitis araneosa (Dalz.) M.A. Lawson in Hook.f, FI. Brit. India 1: 651 

(1875). ‘as V. araneosus\ Type: India, on the highest Ghauts west of Jooneer, DalzeU (holotype 

K, not seen).

— Ampelocissus thailandensis C.L.Li nomen.

Slender climber. Stem cylindrical, to 3 mm diameter, slightiy ridged, sparsely hairy with 

pale arachnoid hairs becoming flocculent and minute puberulent hairs to 0.1 mm long; tendril 

2-3-furcate, born beside the inflorescence at the tip of a common peduncle, tendril peduncle 

straight to 4 x 1 mm, then bifurcating and each branch to 7 - 8 cm x 1 mm, branches can
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bifurcate again, hairy as on stem. Leaves compound, trifoliate (rarely 2-foliolate), alternate; 

petiole 1—4 cm x 1 — 1.5 mm, pedolules 0.3 — 1 cm long, hairy as on stem; central leaflet 

blades ovate, 4-9x 1.5 — 3 cm, base cuneate, 1 midrib, 6 — 7 pairs of secondar}^ veins; lateral 

leaflet blades ovate often with a lateral lobe on the lower outer part of the leaflet, 2.5 -7x1-

4.5 cm, base oblique, 2 main basal veins, 2 — 4 pairs of secondary veins; margin dentate with 

broad (to 0.5 cm) equal teeth with a mucronate apex, apex acuminate, adaxial side hairy with 

very scattered pale arachnoid hairs and puberulent hairs to 0.2 mm long, abaxial side sparsely 

hairy with pale arachnoid hairs and puberulent hairs mosdy concentrated on veins. 

Inflorescence leaf-opposed, bearing a tendril, mosdy dichotomous, corymbose, lax, with the 

pedicels arising from the same point at the end of the terminal-most axis; common peduncle

3.5 — 10 cm X 1 mm, primary floral peduncle to 2.5 — 5 cm long, densely hairy as on stem, 

pedicels 1.5 — 2.5 mm, papillose with hairs 0.05 — 0.1 mm long. Buds quadrate to oblong, 1 — 

1.25 X 1 - 1.25 mm, apex slighdy corniculate. Calyx cupuUform, endre, sinuate 0.5 x 1.25 mm, 

puberulent. Corolla petals 5, broadly ovate, 1 — 1.5 x 0.5 — 0.75 mm, inside apex cucuUate, 

outside apex slighdy corniculate, spreading out at anthesis, glabrous. Stamens 5; filaments 

filiform, 0.7 — 1 mm long; anthers orbicular, 0.4 — 0.6 mm long, medifixed. Ovary adnate to 

the disc; disc with 5 lobules, 0.5 x 1 mm, puberulent with hairs arranged in lines from the 

centre outwards. Style conical, 0.3 — 0.5 x 0.4 — 0.5 mm, sdgma inconspicuous. Fruit 

unavailable.

Thailand: South-WesterN: Prachuap Khiri Khan.

Distribution: India.

Phenology: flowers: June.

Ecology: grows on limestone.

Altitude: 700 m.

Notes: During the preparadon of the account of Thai Ampelocissus I came across one 

specimen idendfied by the late Prof. Li as A. thailandensis. After much literature research and 

specimen examinadon, I realised that no formal descripdon of this species had been 

published. However, the specimen examined showed similarides with the Thai species A. 

divaricata, but was most similar to the Indian species A. araneosa (Dalz.) Planchon ex Gamble. 

It differs from A. divaricata because of the presence of a sparse arachnoid indumentum on the 

abaxial side of the leaflets (as opposed to a dense arachnoid indumentum) and the presence of 

hairs on the ovary.
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This specimen, although very similar to the description of A. araneosa, has some differences. 

Typically, A. araneosa specimens have the abaxial side of the leaflets with a brown dense 

arachnoid indumentum, leaflets 7 — 13x1—8 cm, pedicels 1 mm long, petal tip rounded; 

while the Thai specimen labelled as A. thailandensis has the abaxial side of the leaflets sparsely 

hairy with pale arachnoid hairs and puberulent hairs mosdy concentrating on the venations, 

leaflets 2.5 — 9 x 1.5 - 4.5 cm, pedicels 1.5 - 2.5 mm long and the petal tip corniculate.

Although I believe that these morphological differences could warrant species or subspecies 

status, until more specimens are collected in Thailand and the morphological characters are 

suitably compared, I have kept this material conspecific to A. araneosa. In addition, this is the 

first record of A. araneosa outside India and therefore the first one in Thailand.

Specimens examined: Fig. 2.3. Thailand. South-Western Reg.: Prachuap Khiri Khan 

Prov.: Sam Roy Yot, K Loarsen &S.S. Karsen 33900 (L, P).

3. Ampelocissus barbata (Wall.) Planch, in A.DC. & C.DC., Monogr. Phan. 5 (2): 372 (1887); 

Gagnep., Bull. Soc. Hist. Nat. Autu. 24: 22 (1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 993 

(1912); Craib, FI. Siam. 1: 303 (1926); Suess., Nat. Pflanzenfam. 20d: 35 (1953); Momiy. in 

H.Hara, FI. E. Himalaya 2: 78 (1971); D.G.Long & Rae, FI. Bhutan 2(1): 151 (1991); 

B.V.Shetty & P.Singh, FI. Ind. 5: 251 (2000).— Vitis barbata2)3. in Roxb., FI. Ind. (Carey & 

Wallich ed.) 2: 478 (1824); M.A. Lawson in Hook.f., FI. Brit. India 1: 651 (1875); Kurz, Forest 

FI. Burma 1: 276 (1877). Type: Wall. Cat. 5997 (holotype K!, isoppe E!). Ic: Gagnep. in 

Lecomte, FI. Indo-Chine 1: 994, Fig. 123 (1912); B.V.Shetty & P.Singh, FI. Ind. 5: 252, Fig. 56 

(2000).

Woody climber. Stem erect, cylindrical to 1 cm diameter, slightly ridged, hairy with 2 types 

of hairs: pale arachnoid hairs and dark erect glandular hairs 1—4 mm long, branched; tendril 

bifurcate, born beside the inflorescence at the tip of a common peduncle, tendril peduncle 

straight 6 — 14 cm x 1.5 — 3 mm, then bifurcating and each branch 7 — 15 cm long, hairy with 

3 types of hairs: 2 hair types as in the stem plus short yellowish-ferruginous papillae 0.1 — 0.15 

mm long. Leaves simple, alternate; petiole 6-20 cm x 1.5-3 mm, densely hairy as on stem; 

leaf blade cordate to reniform, sometimes sUghtiy 3-lobate, 10 — 26 x 6 — 22 cm, base cordate 

to auriculate, margin dentate with unequal teeth, apex acute to apiculate; adaxial side mostly
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glabrous with a few scattered arachnoid hairs particularly on veins and few dark erect 

glandular hairs on the veins, abaxial side completely arachnoid with some dark erect glandular 

hairs and veins protruding; 5 (—7) main veins, 4 — 7 pairs of secondary veins Inflorescence leaf- 

opposed, bearing a tendril, elongated and lax, thyrse, 4—15 cm long, ramified with numerous 

branches; common peduncle 7 — 16 cm x 1 — 4 mm, primary floral peduncle 2 — 3.5 cm x 2 — 

3 mm, densely hairy with hairs as on stem, upper-most axis hairy with arachnoid hairs and 

papillae, pedicel 0.5 — 1 mm, papillose. Buds cylindrical to clavate, 1 - 2 x 1 — 1.25 mm, apex 

mostly truncate. Calyx cupuliform, entire, sinuate, 0.4 — 0.75 x 1 — 1.5 mm, glabrous to 

slightly puberulent. Corolla petals 4 — 5, ovate, 1.25 — 1.5 x 0.5 — 0.75 mm, spreading out at 

anthesis, apex cucuUate. Stamens 4-5; filaments filiform, 0.75 - 1.25 mm long; anthers, 

elliptic, 0.4 — 0.6 mm long, medifixed; pollen numerous. Ovary adnate with disc, disc with 4 — 

5 vertical ridges, 0.5 — lx 0.5 — 1 mm, glabrous. Style broadly conical, 0.2 — 0.3 x 0.2 — 0.5 

mm, glabrous; stigma inconspicuous. Fruit berry, globose, 1 — 1.2 x 0.9 — 1 cm, base 

attenuate. Seeds 3 — 4, oblong, 6 — 8 x 3 - 6 mm, abaxial medial hilum elliptic, adaxial raphe 

protruding forming 2 sides. Fig. 2.4.

Thailand: South-WesterN: Kanchanaburi, Prachuap Khiri Khan. SOUTH-EASTERN: Trat. 

Peninsular: Nakhon Si Thammarat, Trang.

Distribution: Bangladesh, Bhutan, India, Laos, Myanmar, Viemam.

Phenology: flowers: March — July; fruits: July — August.

Ecology: grows in dry evergreen forest, open forests and marshy plains.

Altitude: 150 - 300 m.

Ethnobotany: fruits are edible (Shetty & Singh, 2000).

Notes: The basinonym Vitis barbata Wall, was first published in Flora Indica (Roxburgh, 1824) 

by WaUich with no indication of a type specimen. However I found a specimen in K cited in 

Wallich’s Catalogue that I believe to be the holotype.

WaUich (Roxburgh, 1824), indicated that the flowers in this species are 4-cleft, later on 

Lawson (1875) mentioned that although the flowers might sometimes be 4-merous, they 

generaUy are 5-merous. Planchon (1887) indicated that the flowers could be 4-5-merous, while 

Gagnepain (1912) indicated their 4-merosity and Shetty & Singh (2000) believed they were 5- 

merous. The specimens I have examined have both 5- and 4-merous flowers in the same 

specimen.
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A. barbata is closely related to A. martinii and their differences are described in the A. martinii 

notes.

Specimens examined: Fig. 2.5. Tenasserim and Andamans, Heifer 1303 (P). Thailand. 

South-Western Reg: Kanchanaburi Prov.: near Neeckey, near Wangka, Kasin 164 (A, BK, 

K, L, P); Ku-Jae, about 150 km. n.w. of Kanburi, Kostermans 1329 (A, L, P); Prachuap Khiri 

Khan Prov.: Amphoe Hua Hin: Kaeng Krachan National Park. Pa La U. Trail to Choi Na 

Nat waterfall, D. J. Middleton, S. S. Suddee, S. J. Davies <& Ch. Hemrat 1069 (A, CMU). South- 

Eastern Reg.: Trat Prov.: Koh Chang Island. Near Aw Ong Kang, R. Geesink, T. Hat/ink, C. 

Phengklai 6643 (A, BKF, K, L); Koh Kut L, hills around Ao Yai Bay, C. F. van Peusekom <& T. 

Santisuk 3209 (BKF, E, L, P). Peninsular Reg.: Nakhon Si Thammarat Prov.: Tong Song, 

Harrif et Nur 4274 (ABD, K); Trang Prov.: Tham i-so. Subdistrict Lampura, A. Trias Blasi 36 

(BKF, TCD).

Bangladesh. East Bengal, Griffith 1302 (P); Khasia, Hooker eF Thompson 19 (P).

India. Sikkim, 1879, G. Kings.n. (P); Sikkim, 20 June 1881, G. King’s s.n. (P).

4. Ampelocissus changensis Craib, Kew Bull. 354 (1926); Craib, FI. Siam. 1: 303 (1926); 

Suess., Nat. Pflanzenfam. 20d: 305 (1953). Type: Thailand: Me Chang, Kerr 3609 (lectotype 

BM!, designated here; isolectotypes ABD!, Kl).

Evergreen woody climber. Stem erect, cylindrical to 6 mm diameter, branched, hairy with 

2 types of hairs: sparse to dense pale arachnoid hairs and minute erect puberulent hairs to 0.1 

mm long; tendril 2-3-furcate, born beside the inflorescence at the tip of a common peduncle, 

tendril peduncle 2 — 9 cm x 1 — 2 mm, then bifurcating and each branch 7 — 8 cm long, the 

branches can bifurcate again, hairy as on stem. Leaves simple, alternate; petiole to 0.5 — 3 cm, 

hairy with hairs as on stem; leaf blade oval to slightly 3-lobulate, 3 — 8 x 2 — 5 cm, base cuneate 

to oblique, margin dentate with minute mucronate teeth, apex acute; adaxial side hairy as on 

stem, abaxial side densely covered with cinammomeus arachnoid hairs, veins protruding, 3 

main veins, 3-5 pairs of secondary veins. Inflorescence leaf-opposed, bearing a tendril, very 

compact, corymbose, 0.5 — 1.5 x 1 — 2 cm; common peduncle 4—10 cm x 2 — 3 mm, hairy as 

on stem, pedicel 1.5 mm long, densely pubemlent. Buds ovoid, 1.5 — 1.75 x 1.5 — 1.75 mm, 

apex rounded. Calyx cupuUform, entire, 0.75 x 1. 5 mm, glabrous. Corolla petals 5, broadly 

ovate, 1.25 - 1. 5 x 1.5 mm, apex cucuUate, glabrous. Stamens 5; filaments filiform, flattened, 

0.75 — 1 mm long, broadening at the base; anthers orbicular, 0.4 - 0.5 mm long, medifixed;
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pollen yellow, numerous. Ovary adnate to the disc; disc with 5 marked lobes, 0. 5 — 1 x 1.5 

mm, glabrous. Style conical, 0.5 x 0.5 mm, stigma inconspicuous. Fruit berry', globose to 

oblong, 1 X 0.75 cm, base attenuate. Seeds 2-4, oval, 7 — 8 x 4 — 5 mm, abaxial hilum elliptic, 

adaxial raphe protmding forming 2 sides.

Thailand: Northern: Lampang, Nakhon Sawan.

Distribution: only recorded in Thailand.

Phenology: flowers: March; fruits: May.

Ecology: grows in deciduous forest.

Altitude: 300 — 600 m.

Notes: Craib (1926a) in his first description of A. changensis indicates that this species is 

different from the others because of its small, simple, entire or trilobulate leaves.

Craib (1926a) only mentioned one collection as the type for this species, however he did not 

specify the duplicate used as the holotype; therefore I have selected the type duplicate from 

BM as the lectotype since it is the specimen in best condition.

Specimens examined: Fig. 2.6. Thailand. Northern Reg.: Fampang Prov.: Me Chang, 

A. F. G. Kerr 3609 (ABD, BM, K); Nakhon Sawan Prov.: Hui Horn Sen (Raheng), Winit 137 

(ABD, BM, K).

5. Ampelocissus divaricata (Wall, ex M.A. Lawson) Planch., Vigne Amer. Vitic. Eur. 8: 375 

(1884); Planch, in A.DC. & C.DC., Monogr. Phan. 5 (2): 378 (1887); Gagnep., BuU. Soc. Hist. 

Nat. Autu. 24: 23 (1911); Gagnep. in Lecomte, FI Indo-Chine 1: 995 (1912); Craib, FI. Siam. 

1: 303 (1926); Suess., Nat. Pflanzenfam. 20d: 306 (1953); Momiy. in H.Hara, FI. E. Himalaya 

1: 198 (1966); Momiy. in H.Hara & L.H.J.Williams, Enum. FI. PL Nepal 2: 93 (1979); 

D.G.Long & Rae, FI. Bhutan 2(1): 151 (1991); B.V.Shetty & P.Singh, FI. Ind. 5: 251 (2000).— 

Vitis divaricata Wall, ex M.A. Lawson in Hook.f., FI. Brit. India 1: 657 (1875). Type: Wall. Cat. 

5994 h ‘as V. rugosa’ (holotype K!).

— Ampelocissus rupicola Craib, Kew BuU. 355 (1926); Craib, FI. Siam. 1: 304 (1926); Suess., Nat. 

Pflanzenfam. 20d: 306 (1953). syn. nov. Type : Thailand: Sukotai, Kao Luang, Kerr 5942 

(lectotype BM!, designated here; isolectotypes ABDl, BKl, K!).
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Herbaceous climber. Stem cylindrical to slighdy flattened, erect, to 0.5 cm diameter, 

slightly ridged, hairy with pale arachnoid hairs becoming sub-flocculent when mature, young 

stem is also puberulent with hairs to 0.05 — 0.1 mm long; tendril 2-3-furcate, born beside the 

inflorescence at the tip of a common peduncle, tendril peduncle straight 3-7 cm x 0.5 — 1.5 

mm, then bifurcating and each branch to 3 - 4 cm x 1 mm, branches can bifurcate again and 

then measure 3 — 4 cm long, hairy with pale arachnoid hairs, scale present at bifurcadon point. 

Leaves compound, 3-foliolate (young leaves sometimes bifoliate), alternate; petiole 1—5 cm x 

0.75 - 2 mm, petiolules 0.5 - 2 cm long, hairy with pale arachnoid hairs; leaflet blades eUiptic 

to ovate, lateral blade often unequally ovate; 2 — 16 x 0.75 — 7 cm, base rounded to attenuate, 

often oblique in lateral leaflets, margin dentate with teeth with a mucronate apex, apex 

acuminate to acute with a small mucronulate tip; adaxial side sparsely hairy with pale 

arachnoid hairs and sparsely to densely puberulent with hairs to 0.1 — 0.15 mm long, 

sometimes with a dense rim of cilia to 0.3 mm long placed side-by-side and facing outwards 

outlining the leaf, abaxial side densely hairy with pale to with cinnamomeus arachnoid hairs 

and sometimes puberulent hairs to 0.2 mm long covering the main veins, veins protruding, 

each leaflet with a strong midrib and 3 — 6 pairs of secondary veins. Inflorescence leaf- 

opposed, bearing a tendril, mostly dichotomous, corymbose, lax, with the flowers densely 

condensed at the end of the terminal-most axis, to 5 cm long; common peduncle 6 — 10 cm 

long, primary floral peduncle to 1 — 3 cm long, secondary floral peduncles 0.5 — 1 cm long, 

densely hairy with pale arachnoid hairs, pedicels 0.5 — 1.25 x 0.5 — 1 mm, papillose with hairs 

to 0.1 mm long. Buds ovoid to sub-cylindrical, 1 — 2 x 1 — 2 mm, apex rounded to truncate. 

Calyx cupuUform, entire, sinuate to sub-lobate, 0.5 x 1.25 — 2 mm, sHghtiy puberulent. 

Corolla petals 5, ovate, 1 - 1.5 x 0.75 - 1 mm, apex cucuUate, spreading out at anthesis, 

glabrous. Stamens 5; filaments filiform, 0.5 - 1 mm long, not broadening at the base; anthers 

orbicular, 0.5 mm long, medifixed; pollen yellow, numerous. Ovary adnate to the disc; disc 

with 5-10 lobules, 0.5 - 1 x 1 — 1.5 mm, glabrous. Style conical, 0.3 - 0.5 x 0.3 — 0.5 mm, 

stigma inconspicuous. Fruit berry, globose to ovoid, 7-8x9-10 mm, base attenuate. Seeds 

2-4, oval to oblong, 7 — 8 x 5 — 6 mm, abaxial side with medial hilum narrowly elliptic, 

adaxial raphe protruding forming 2 sides.

Thailand: NORTHERN: Sukhothai. North-Eastern: Nong Khai. EASTERN: Ubon 

Ratchathani.

Distribution: Bhutan, Cambodia, India, Laos, Nepal, Viemam.

Phenology: flowers: February' - May.
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Ecology: found growing on rocks.

Altitude: 100 - 2000 m.

Notes: Craib (1926a) in his first description of A. rupicola indicates that this species is close to 

A. divaricata but it differs from it because of its much smaller leaves.

After examining the leaves of the A. rupicola type and comparing then with the A. divaricata 

specimens, I agree with Craib’s observation: while A. rupicola has leaflets 2 — 4 x 0.75 — 2 cm, 

A. divaricata has leaflets 5 — 16x2 — 7 mm. In addition, I have observed that while A. rupicola 

has the adaxial side of the leaflets with a dense rim of cilia to 0.3 mm long placed side-by-side 

and facing outwards outlining the leaflet, A. divaricata does not have a clear hair}’’ rim on the 

adaxial side of the leaflets. However, I believe that these morphological differences could be 

due to variability within the species due to ecological factors; therefore these two species 

should be treated as conspecific. Additionally, I have only been able to examine the type for 

A. rupicola and also the flower and fruit material were very poor; therefore additional 

specimens are required to improve data regarding this species and its variability.

Yitis divaricata Wall, ex M.A. Lawson was first published in Hooker’s ¥lora of British India 

(Lawson, 1875). The specimen from Wallich’s Catalogue with reference “Wall. Cat n. 5994 h ‘as 

V. rugosa”’ \s mentioned in the first description and I believe it to be the holotype.

Craib (1926a) only mentioned one collection as the type of A. rupicola, however he did not 

specify the duplicate used as the holotype; therefore I have selected the type duplicate from 

BM as the lectotype since it is the specimen in best condition.

A. divaricata is very similar to A. araneosa and their distinctive characters are explained in the A. 

araneosa notes.

Specimens examined: Fig. 2.7. Thailand. Northern Reg.: Sukhothai Prov.: Kao 

Luang, A. F. G. Kerr 5942 (ABD, BK, BM, K). North-Eastern Reg.: Nong Khai Prov.: 

Nawngkai (Nong Khai), Thorels. n. (P). Eastern Reg.: Ubon Patchathani Prov.: Khemarat, 

Thorels. n. (P).

India. Gurhwall, Falconer 353 (P); Kumaon, Naini-Tal, alt. 6700 feet, Strachej <& Winterbottom

(P)-
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6. Ampelocissus elegans (Kurz) Gagnep., Bull. Soc. Hist. Nat. Autu. 24: 20 (1911); Suess., 

Nat. Pflanzenfam. 20d: 307 (1953); H.Keng, Cone. FI. Singapore 117 (1990).— Vitis elegans 

Kurz, Natuurk. Tijdschr. Ned.-Indie 28: 166 (1865); King, Mat. FI. Malay. Penins. 65(3): 392 

(1896); Ridl., FI. Mai. Penin. 1: 473 (1922). Type: Singapore, 2911 (lectotype K!, 

designated here).

Robust climber. Stem erect, cylindrical to 0.5 cm diameter, densely covered by ferruginous 

arachnoid hairs; tendril simple, generally born beside the inflorescence at the tip of a common 

peduncle, 6-14 cm x 1.5-2 mm, densely hairy as on stem. Leaves digitately to pedately 

compound, alternate, 3-5-foliolate, when 5-foliolate the 2 lateral pairs often become pedate; 

petiole 3-7 cm x 2 - 3 mm, petiolules 0.5 - 2 cm, densely hairy as on stem; central and inner 

lateral leaflets blade obovate, 10 — 19x4 — 7 cm, base cuneate slightly oblique, 1 main vein, 7 

— 8 pairs of secondary veins; outer lateral leaflets blade unequal, 7 — 17x3 — 7 cm, base inner 

side cuneate outer side cordate, 2 main veins, 5 — 6 pairs of secondary veins; margin slightly 

dentate with teeth with a mucronate apex, apex acuminate to apiculate; adaxial side coriaceous, 

dark-coloured, densely covered by raised conical structures that bear a stiff white hair (0.2 — 

0.3 mm long) on top, leaf blade with scattered arachnoid ferruginous hairs, main veins densely 

covered by hairs as on stem, abaxial side with venation protruding, densely hairy as on stem. 

Inflorescence leaf-opposed, bearing a tendril, panicle of spikes, lax, pendulose, with a main axis 

from which unbranched secondary axis are born, with the flowers evenly scattered along the 

secondary axis, 17 — 35 cm long; common peduncle 5 — 7 cm long, primary floral peduncle to 

7 — 11 cm long, secondary axis 0.5 — 3 cm x 1.75 — 2 mm, all densely hairy as on stem, 

sometimes bearing indumentum gaUs on the secondary axis, round, 0.3 - 0.6 mm in diameter, 

densely ferruginous arachnoid, flowers sessile. Buds globose to cylindrical, 1 - 1.75 x 0.9 - 

1.25 mm, apex rounded to xxunatc.Caljx cupuliform, with 4 marked lobes, 0.5 x 1 - 1.25 

mm, slightly arachnoid to glabrous. Corolla petals 4, ovate, 1 — 1.5 x 0.5 — 1 mm, apex 

cucuUate, spreading out at anthesis, glabrous. Stamens 4; filaments flHform, flattened 0.4 - 

1.25 mm long; anthers elliptic, 0.7 — 0.8 mm long; pollen yellowish, numerous. Ovary adnate 

with disc, with 4 lobes, 0.3 x 0.7 — 0.8 mm, glabrous. Style almost inconspicuous, sHghdy 

conical, 0.1 — 0.2 x 0.2 mm. Fruits unavailable.

Thailand: Peninsular: Phangnga, Narathiwat.

Distribution: Indonesia (Sumatra), Malay Peninsula, Myanmar, Singapore.

Phenology: flowers: February — March.
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Ecology: grows in bamboo forests and evergreen forests.

Altitude: 0 - 500 m.

Notes: The basionym Vitis elegans was described by Kurz (1865) with no type specimen 

designated. However, he mentioned the localities Bangka (Sumatra, Indonesia) and Singapore, 

which could refer to the localities of two syntypes. I found a specimen in K with reference 

“Singapore, 291V' thought to be one of these syntypes. I have selected it here as the 

lectot)p)e. Kurz (1865) in his first description indicates that this species has an affinity with 

Vitis thyrsiflora Miq (synonym of A. thjrsijlora (Blume) Planch.

In 1887, Planchon mentions V. elegans Kurz and Cissus thyrsiflora Blume (and Vitis thyrsiflora 

Miq.) and places them both in his Ampelocissus thyrsiflora (Blume) Planch. Later on. King (1896) 

indicates that Planchon (1887) must not have seen specimens belonging to V. elegans otherwise 

he would not have grouped them together. King (1896) describes both V. thyrsiflora and V. 

elegans as a separate species and indicates that although these species are similar, they have very 

different leaves: V. elegans has the adaxial side of the leaves with minute rugose-papillate hairs 

with each papillae ending in a short white hair; while in V. thyrsiflora the adaxial side is smooth 

and glabrous except on the nerves.

Latiff (1982) indicates that A. elegans can be easily recognised by its conical structures, each 

bearing 1-3 stiff simple trichomes on the upper surface of the leaves. The spikes are frequently 

clothed with balls of hairs, thus sometimes called as “vine with galls”. Its leaves are strictly 

simple, 3- to 5-lobed and sometimes appear petiolulated.

I can confirm that the most distinctive A. elegans characters are: adaxial side of the leaflets are 

densely covered by raised conical stmcmres that bear a stiff white hair (0.2 - 0.3 mm long) on 

top, rest of the plant completely covered by ferruginous arachnoid hairs, sometimes bearing 

round indumentum galls on the secondary inflorescence axis. However, I have never seen A. 

elegans specimens with simple leaves as mentioned by Latiff (1982), all specimens observed had 

3-5-foliolate compound leaves.

Specimens examined: Fig. 2.8. Pierre s.n. (P). Thailand. Peninsular Reg.: Phangnga 

Prov.: Takuapa, A. F. G. Kerr 17106 (A, BK, BM, K, L, P). Narathiwat Prov.: Sungei Kolok, 

Nikom Waeng, K Larsen <& SS. Larsen KL 32933 (L, P).
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Singapore. Flora of Singapore, s.n. (P); Fevrier 1837, Gaudichaud 44 (P); Foret de Kranji, 

Juliet 1894 Ganglassie 51 (P); Tanjong Gul, Tuas, Sinclair s.n. (P).

7. Ampelocissus harmandii Planch., Vigne Amer. Vide. Eur. 8: 378 (1884); Planch, in A.DC. 

& C.DC., Monogr. Phan. 5(2): 378 (1887); Gagnep, BuU. Soc. Hist. Nat. Autu. 24: 23 (1911); 

Gagnep. in Lecomte, FI. Indo-Chine 1: 995 (1912); Gagnep. in Humbert, Suppl. FI. Indo- 

Chine 1: 909 (1950); Suess., Nat. Pflanzenfam. 20d: 305 (1953). Type: Laos, Indo-Chine, 

1875-77. Bassin d’Attopeu. Harmands.n. (holotype, P!).

Climber. Stem cylindrical, 3 — 6 mm diameter, striate, hairy with pale arachnoid hairs 

becoming flocculent, scattered with minute black prickles 0.5 — 0.6 mm long, young shoots 

densely cinnamomeus arachnoid; tendrils bifurcate, born beside the inflorescence at the tip of 

a common peduncle, tendril peduncle straight 3-8 cm, then bifurcating and each branch to 3 

— 6 cm X 1 mm, sparsely hairy with pale arachnoid hairs. Leaves simple, alternate; petiole 0.5 —

4 cm X 1 mm, densely cinnamomeus arachnoid; leaf blade cordate to pentagonal with 5 small 

lobes, 2 — 7 X 2 — 7 cm, base cordate, margin irregularly dentate, apex acute to acuminate; 

adaxial side completely but lightly covered with cinnamomeus arachnoid hairs, abaxial side 

with veins protruding, densely hairy with cinnamomeus arachnoid hairs, specially on venation;

5 main basal veins, 3-4 pairs of secondary veins. Inflorescence leaf-opposed, bearing a 

tendril, compact, cor^^mbose, 0.5 — 3 cm long; common peduncle 2 — 10 cm x 1 — 2 mm, 

primary floral peduncle 1 mm — 1 cm long, with dense pale arachnoid hairs, pedicel 0.5 — 2.5 

mm, puberulent. Buds rounded to oblong, 1 — 1.25 x 1 mm, apex truncate. Calyx cupuliform, 

entire, sUghtly sinuate, 0.5 — 0.75 x 1 — 1.25 mm, glabrous. Corolla petals 5, ovate, 1 x 0.5 mm, 

apex cucullate, glabrous, spreading out at anthesis. Stamens 5; filaments filiform, 0.5 - 1 mm 

long, broadening at the base; anthers orbicular, 0.4 — 0.5 mm long, medifixed; pollen yellow, 

numerous. Ovary adnate to the disc; disc with small lobes, 0.5 — 0.75 x 1 — 1.25 mm, 

puberulent with hairs arranged in lines from the centre outwards, sometimes appearing 

glabrous. Style conical, 0.3 — 0.4 x 0.3 - 0.4 mm; stigma inconspicuous. Fruit green turning 

dark red when ripe, berry, oblong, 10-11 x7-8 mm, base attenuate. Seeds 2-4, oblong, 9 

X 4 — 6 mm, abaxial hilum elliptic, adaxial raphe protruding forming 2 sides, 2 adaxial sides 

with ridges almost as long as the seeds.

Thailand: South-Western: Kanchanaburi, Prachuap Khiri Khan. CENTRAL: Saraburi. 

Distribution: Cambodia, Laos, Viemam.
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Phenology: flowers: January — March; fruits: March.

Ecology: grows in open dry evergreen forest and deciduous forest.

Altitude: 0 - 250 m.

Ethnobotany: Fruits edible (Planchon, 1887).

Notes: Gagnepain (1912) indicates that in this species the leaves appear at the same time as 

the flowers or afterwards. The specimens examined confirm this since leaves always appeared 

concurrently with flowers.

Some publications (Planchon 1884, 1887), including the first publication, have written the 

specific epithet as “'harmandr. This is a correctable error. According to Reccommendation 

60C.1. (ICBN (McNeill et al., 2006)), when personal names are given Latin terminations in 

order to form specific epithets, if the personal name ends with a consonant (except -^r), 

substantival epithets are formed by adding -i- (stem augmentation) plus the genitive inflection 

appropriate to the sex and number of the person(s) honoured. In this case the correct specific 

epithet would be “harmandir.

Specimens examined: Fig. 2.9. Thailand. South-Western Reg.: Kanchanaburi Prov.: Si

Sawat, C.F. van Beusekom, R. Geesink, C. Phengkhlai <& B. Wongwan 3813 (L); Prachuap Khiri 

Khan Prov.: Huai Yang Waterfall, S. of Prachuap, C. F. van Beusekom (& T. Santisuk 2710 

(AAU, BKF, E, L, P). Central Reg.: Saraburi Prov.: Sahm Lahn forest, Muang Distr.,/. F. 

Maxwell 74-186 (AAU, BK); Sahm Lahn forest, Muang Distr.,/. F. Maxwell 75-333 (AAU, BK, 

L).

Laos. Indo-Chine, 1875-77. Bassin d’Attopeu. Harmands.n. (P).

8. A.mpelocissus latifolia (Roxb.) Planch, Vigne Amer. Vitic. Eur. 8: 374 (1884); Planch, in 

A.DC. & C.DC., Monograph. Phaner. 5: 370 (1887); Gagnep., BuU. Soc. Hist. Nat. Autu. 24: 

22 (1911); Suess., Nat. Pflanzenfam. 20d: 305 (1953); Momiy. in H.Hara, FI. E. Himalaya 1: 

201 (1966), 3: 80 (1975); Momiy. in H.Hara & L.H.J.Wmiarns, Enum. FI. PI. Nepal 2: 93 

(1979); B.V.Shetty & P.Singh, FI. Ind. 5: 256 (2000).— Vitis latifolia Roxb., Hort. Bengal. 18 

(1814); Roxb., FI. Ind. (Carey & Wallich ed.) 2: 474 (1824); M.A. Lawson in Hook.f., FI. Brit. 

India 1: 652 (1875).— Vitis erioclada Wight & Am. in Wight, Cat.: 59 (1833) excl. specimen 

Wight 968. nom. superfl. Type: Vallia-Pira-Pitica Rheede Hort. Malab. 7: 13, t. 7 (1688),
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(holotype (seen in www.botanicus.org)). Ic: B.V.Shetty & P.Singh, FI. Ind. 5: 257, Fig. 58

(2000).

Herbaceous climber. Stem erect, cylindrical, to 5 mm diameter, sUghdy ridged, generally 

glabrous, sometimes sparsely arachnoid or pubemlent with hairs to 0.1 mm long; tendril 

bifurcate, born beside the inflorescence at the tip of a common peduncle, tendril peduncle 3 — 

6 cm X 1 - 1.5 mm, then bifurcating and each branch to 6 cm long, glabrous, scale present at 

bifurcation point. Leaves simple, alternate; petiole 7-10 cm x 1 — 2.5 mm, glabrous to hairy 

with sparse pubemlent and arachnoid hairs; leaf blade generally pentagonal to slightly lobate, 9 

-20x10-19 cm, base deeply cordate, margin dentate with irregular teeth bearing a 

mucronate apex, apices acute to acuminate; adaxial side glabrous, abaxial side glabrous except 

on the veins that have sparse pubemlent hair to 0.1 mm long and arachnoid hairs, sometimes 

the leaf can have arachnoid hairs outside the venations, veins protruding, 5 main veins, 3 — 4 

pairs of secondary veins. Inflorescence leaf-opposed, bearing a tendril, lax, thyrse, pyramidal, 3 

— 5 X 2 — 3 cm; common peduncle 5 — 8 cm x 1.2 — 1.5 mm, primary floral peduncle to 1 — 2 

mm long, pedicels 1 — 1.25 mm long, densely pubemlent with hairs 0.05 — 0.1 mm long, 

upper-most inflorescence axis are the hairiest. Buds globose, 1.25 - 1.75 x 1.5 mm, apex 

tmncate. Calyx cupuliform, entire, 0.3 — 0.5 x 0.75 — 1.25 mm, glabrous. Corolla petals 5, 

ovate, 1 X 0.5 — 0.75 mm, apex cucuUate, glabrous. Stamens 5; filaments filiform, 1 mm long, 

not broadening at the base; anthers elliptic, 0.5 mm long, medifixed. Ovary adnate to the disc; 

disc with 5 marked lobes, 0.5 — 0.75 x 1 — 1.5 mm, glabrous. Style conical, 0.2 — 0.3 x 0.2 — 0.3 

mm, stigma inconspicuous. Fruit berry, globose, 6 - 9 x 7 - 9 mm, base attenuate. Seeds 2 — 

4, oval to oblong, 6 — 7 x 4 — 5 mm.

Thailand: NORTHERN: Mae Hong Son.

Distribution: Bangladesh, India, Nepal, Pakistan.

Phenology: flowers: May - September; fruits: September - ?.

Ecology: can grow in deciduous forests dominated by teak.

Altitude: 250 — 1600 m.

Ethnobotany: In India the juice from tender leaves is used in odontology, as a detergent for 

ulcers; the roots are astringent; the tender leaves are used as vegetable (Shetty & Singh, 2000).
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Notes: Roxburgh (1814) published the species Vitis latifolia based on the drawing of Vallia- 

Pira-Pitica Rheede in Rheede’s Hortus Malabaricus (1688) (Shetty & Singh, 1988). This was then 

transferred to Ampelocissus by Planchon (1884).

Lawson (1875) indicated that Vitis latifolia is “very closely allied” to his V. montana M.A. 

Lawson. They share similar leaf morphology and they differ from one another essentially only 

by the character of the cyme and by the presence of long white hairs on the young parts of the 

stem. Planchon (1887) indicates that the inflorescence difference might only be apparent and 

not real.

I have only found a single collection in Thailand from the North-westernmost province of 

Mae Hong Son.

Specimens examined: Fig. 2.10. Thailand. Northern Reg.: M.ae Hong Son Prov.: S of

Mae Sariang, K. Parsen, T. Santisuk oVE. Wamcke 2378 (BKF, E, L, P).

India. Indes orient, V. Jacquemont 704 (P); Coromandel, Mace s.n. (P).

9. Ampelocissus martinii Planch, in A.DC. & C.DC., Monogr. Phan. 5 (2): 373 (1887); 

Gagnep., Bull. Soc. Hist. Nat. Autu. 24: 22 (1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 992 

(1912); Kerr, Kew Bull. 31 (1911); Craib, FI. Siam. 1: 303 (1926); Gagnep. in Humbert, Suppl. 

FI. Indo-Chine 1: 909 (1950); Suess., Nat. Pflanzenfam. 20d: 305 (1953).— Vitis martini 

(Planch.) Hort. ex Ridl., FI. Malay. Penin. 1: 471 (1922). Type: Cochinchine (Viemam), 

Montagne de la Khou, s.n. (holotype, P!). Ic: Gagnep. in Lecomte, FI. Indo-Chine 1: 992, Fig 

122 (1912).

— Vitis barbata Roxb. var. trilobata King, Mat. FI. Malay. Penins. 65(3): 388 (1896); Type: Perak, 

Senedah, in v. 1881, King. Coll. 1768 (holotype K, not seen)

— Ampelopsis martini nomen.

— Cissus martinii nomen.

Woody climber. Stem erect, cylindrical to 1.25 cm diameter, slighdy ridged, hairy with 2 

types of hairs: pale arachnoid hairs and dark erect glandular hairs 1.5-4 (-6) mm long, 

branched; tendril bifurcate, born beside the inflorescence at the tip of a common peduncle, 

tendril peduncle straight 2 — 13 cm x 0.5 — 3 mm, then bifurcating and each branch to 4 - 8 

cm X 0.3 — 0.5 mm, hairy with 3 types of hairs: 2 hair types as in the stem plus short yellowish
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papillae 0.1 — 0.15 mm long. L^eaves simple, alternate; petiole 2 —17) cm x 0.5 — 1.5 mm, 

densely hairy as on stem; leaf blade cordate to pentagonal, slightly to deeply 3—5—(—7)—lobate 

sometimes becoming palmatisect and sometimes almost entire, 5 - 22 x 5 — 24 cm, base 

cordate to auriculate, margin dentate with teeth with a mucronate apex, apices acute to 

rounded; adaxial side sparsely hairy with arachnoid hairs and some dark erect glandular hairs 

specially on the veins, abaxial side densely fermginous arachnoid with scattered dark glandular 

hairs and with veins protruding densely covered by glandular hairs, 3 — 7 main veins, 2 — 6 

pairs of secondary veins. Inflorescence usually leaf-opposed, mostly bearing a tendril, 

pyramidal, thyrse, compact, ramified with numerous branches, upper-most inflorescence axis 

covered by the flowers, 4-14 (—17) x 2 — 8 (—13) cm; common peduncle to 3 — 14 (—19) cm, 

primary inflorescence peduncle 1-2 cm long, both densely hairy with hairs as on stem, 

flowers sessile or sub-sessile. Buds cylindrical to clavate, 1.5 — 2 x 0.75 — 1.5 mm, apex mostly 

truncate. Caljx cupuUform, entire, sinuate, 0.5 x 1 — 1.5 mm, glabrous. Corolla petals 4 — 5, 

ovate, 1.25 — 1.5 x 0.5 — 0.75 mm, spreading out at anthesis, apex cucullate, glabrous. Stamens 

4 — 5; filaments filiform, flattened, 0.75 — 1.2 mm long, broadening at the base; anthers elliptic, 

0.4 — 0.6 mm long, medifixed; pollen yellow, numerous. Ovary adnate to the disc; disc with 4 

— 5 vertical ridges, 0.4 - 0.6 x 0.6 — 0.8 mm, glabrous. Style slightly conical, 0.2 — 0.3 x 0.2 — 

0.3 mm, stigma inconspicuous. Fruit berry, globose to sub-eUipsoid, 1 x 0.8 - 1 cm, base 

attenuate. Seeds 2 — 4, oblong, 5 — 9 x 3 — 6 mm, abaxial medial hilum narrowly elliptic to 

elliptic, adaxial raphe protruding forming 2 sides. Fig. 2.11.

Thailand: NORTHERN: Mae Hong Son, Chiang Mai, Chiang Rai, Lampang, Phitsanulok. 

North-Eastern: Khon Kaen. Eastern: Chaiyaphum, Nakhon Ratchasima. SOUTH

WESTERN: Ratchaburi, Phetchaburi. CENTRAL: Saraburi, Krung Thep Maha Nakhon 

(Bangkok). SouTH-EasTERN: Chachoengsao, Chon Buri. PENINSULAR: Nakhon Si 

Thammarat.

Distribution: Borneo, Cambodia, Hong Kong, Laos, Malay Peninsula, Philippines, Vietnam. 

Phenology: flowers: April - July; fruits: June - October.

Ecology: grows in edges of forests and rivers, in disturbed areas.

Altitude: 0 — 1100 m.

Ethnobotany: In Vietnam: sap edible, eaten with salt by the natives; berries are edible 

(Gagnepain, 1912).

Notes: A. mariinii is the most widespread Ampelocissus species occurring in Thailand.
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Planchon (1887) only mentioned one collection when describing this species, with only the 

location as identification: Montagne (?) de la Khou. I found one specimen with this locality in 

P which I believe is the holot}"pe. He also mentions some localities from specimens from the 

Pierre and Bon herbaria.

Some publications (Planchon 1887; Gagnepain, 1911a, 1912, 1950), including the first 

publication, have written the specific epithet as '"martinr. This is a correctable error. 

According to Reccommendation 60C.1. (ICBN (MacNetU et al, 2006)), when personal names 

are given Latin terminations in order to form specific epithets, if the personal name ends with 

a consonant (except -er), substantival epithets are formed by adding -i- (stem augmentation) 

plus the genitive inflection appropriate to the sex and number of the person(s) honoured. In 

this case the correct specific epithet would be ^‘martinir. I have found that the species 

Ampelocissus martinii, has been often misnamed as Ampelopsis martini and Cissus martinii.

Planchon (1887) indicated its affinity to A. harbata and suggested that A. martinii is different 

because of its almost sessile flowers; I have been able to confirm this character and it is very 

useful to distinguish these two species. According to Latiff (1982) A. martinii differs from the 

closely morphologically similar A. harbata (Wall.) Planch, because of its more compact 

inflorescence. It is also noted that the Malay specimens of A. martinii present 3- to 5- lobed 

leaves, while the continental Asiatic specimens have no apparent leaf-lobes.

Thai specimens of A. martinii have a leaf blade, which is cordate to pentagonal, slightly to 

deeply 3-5-(-7)-lobate and sometimes becoming palmatisect or almost entire. There is an 

obvious leaf polymorphy in the specimens I observed which disagrees with Latiff s (1982) 

belief that continental Asian specimens are entire.

Summing up, the differentiating characters between A. harbata and A. martinii are: A. martinii 

has compact inflorescences, sessile to subsessUe flowers and leaves generally 3-5-lobed; while 

A. harbata has lax inflorescences, flowers with pedicels 0.5 — 1 mm long and leaves generally 

unlobed.

Specimens examined: Fig. 2.12. Thailand. Northern Reg.: Mae Hong Son Prov.: S of

Mae Sariang, K Larsen, T. Santisuk E. Wamcke 2253 (AAU, BKF, E, K, L, P); Chiang Mai
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Prov.: Doi Chiengdao, Me Na Lao drainage, H.B.G.Garrett 1337 (K, L, P); Doi Sutep, east 

side, above Pah Ngeub, Muang Distr.,/. F. Maxwell 88-793 (AAU, BKF, L); Doi Chiang Dao, 

E side. Pa Blawng Cave area, Chiang Dao Distr.,/. F. Maxwell89-747 (A, BKF, CMU, L); Doi 

Sutep-Pui National Park, north side, Mae Sa Botanical Garden, above Huay Mae Sa Noi 

(stream), Mae Rim Distr.,/. F. Maxwell92-360 (A, 7\AU, CMU, E, P); Doi Shang Liang, S side, 

Gu Gahp Valley, near Pah Dang (Musoe/red Lahu) Village, Pah Dang (cliffs) Getu Chang 

subdistrict, Mae Dtang Distr.,/. F. Maxwell97-700 (A, BKF, CMU); Doi Sahng Liang, S side, 

near Pah Dang (red Lahu) village, at Pah Dang cliffs; upper Gu Gahp Valley; Getu Chang 

Subdistrict, Mae Dtang Distr.,/. F. Maxwell97-1048 (A, BKF, CMU); Doi Sutep, F. H. W. Kerr 

279 (ABD, TCD); Doi Sutep, A. F. G. Kerr 1206 (BM, K, P, TCD); Chieng dao watershed 

station, R. Geesink, D. Phanichapol & T. Santisuk 5690 (L); Chiang Kai Prov.: Doi Luang 

National Park, E side, Bu Gang Falls, Pan Distr., /. F. Maxwell 97-607 (A, BKF, CMU); 

Kampang Prov.: Doi Kuhn Dahn National Park, Waw Gayo subdistrict, near Mae Pry Station 

in the vicinity of Mae Pry Stream, Hahng Chat Distr.,/. F. Maxwell 94-716 (A, BKF, CMU); 

Jae Sawn National Park, northern part, Wahng Die Subdistrict, Pah Ngahm (Nahn Kaht) 

caves & limestone mountain, Wahng Nua Distr., /. F. Maxwell 96-795 (P, BKF, CMU); 

Phitsanulok Prov.: Bitsenuloke, G. W. Groff 6131 (A). North-Eastern Reg.: Khon Kaen 

Prov.: Khon Kaen, T. Smitinand <& A. Nalampoon 10707 (BKF, K, L). Eastern Reg.; 

Chaiyaphum Prov.: Phu Khieo, Thung Kra Mang trail, K Larsen, S.S. Larsen, I. Nielsen T. 

Santisuk 31375 (AAU, L); Nakhon Ratchasima Prov.: Ban Chum Seng, Korat, Nai Noe 193 

(BK, BM, K, L, P). South-Western Reg.: Ratchahuri Prov.: Ratburi, A. F. G. Kerr 9041 

(tAAU, ABD, BK, BM, K); Pbetchaburi Prov.: Pierre 1803 (P). Central Reg.: Saraburi 

Prov.: Sahm Lahn, Muang Distr., /. F. Maxwell 74-319 (BK, L); Sahm Lahn forest, Muang 

Distr.,/. F. Maxwell 74-705 (AAU, BK, L); Muak Lek, A. F. G. Kerr s.n. (BM); Ban Khrua, Na 

Para Earn Distr., T. Shimi:(u, H. Fojokuni, H. Kojama, T. Yahara T. Santisuk T-17942 (L); 

Muak Lek, on limestone hill W of Forest Station, T. Smitinand eF H. Sleumer c. al 1312 (BKF, 

L); Krung Thep Maha Nakhon (Bangkok) Prov.: Bangkok, A. F. G. Kerr 4325 (AAU, 

ABD, BK, BM, K); Bangkok, A. Marcan 310 (BM, K); Bangkok, A. Marcan 2058 (BM, K). 

South-Eastern Reg.: Chachoengsao Prov.: District Khao Chakan, Khao Chakan Arboretum, 

Walk across forest to limestone hill, A. Trias Blast 49 (BKF, TCD). Chon Buri Prov.: 

Siriracha ?, D. J. Collins 254 (E); Sriracha, A. Marcan 213 (BK, BM, K); 46 Km North of 

Sataheep, R Merrill King 5609 (BK, K, L); Kow fCieo, Siricha Distr.,/. F. Maxwell 75-630 (BK, 

L); Si Chang Island, E side of Kow Kwang, Siracha Distr., /. F. Maxwell 93-827 (A, CMU). 

Peninsular Reg.: Nakhon Si Thammarat Prov.: Tong Song, Harrif et Nur 4273 (ABD, K);
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near the hot spring, Groong Ching Falls, Khao Luang National Park, Ta Sala Distr., J. F. 

Maxwell86-336 (A); near the hot spring, Groong Ching Falls, Khao Luang National Park,/. F. 

Maxwell 86-339 (A, L).

Laos. Champasak Prov.: Thola-ti Island, southern tip; Mekong River, Khong Distr., /. F. 

Maxwell 98-934 (A, BKF, PSU).

Vietnam. Cochinchine, Montagne de la Khou, s.n. (P).

10. Ampelocissus polythjrsa (Miq.) Gagnep., BuU. Soc. Flist. Nat. Autun. 23: 20 (1911); 

Gagnep. in Lecomte, FI. Indo-Chine 1: 990 (1912); Craib, FI. Siam. 1: 304 (1926); Suess., Nat. 

Pflanzenfam. 20d: 307 (1953).— Vitis polythjrsa Miq., Ann. Mus. Bot. Lugduno-Batavi 1: 89 

(1863); King, Mat. FI. Malay. Penins. 65(3): 390 (1896). Type: Indonesia: Sumatra, Korthals s.n. 

(lectotype L!, designated here (digital image with specimen barcode L0013614)).

Robust climber. Stem erect, cylindrical to 3 cm diameter at the base, striate, old stems 

verrucose, glabrous, younger stems lenticeUate to verrucose, glabrous to sparsely covered with 

pale arachnoid hairs; tendril simple, generally born beside the inflorescence at the tip of a 

common peduncle, can also be born leaf-opposed directly on the stem unrelated to the 

inflorescence, 9 — 15 cm x 1 — 2 mm, hairy as in young stem. Leaves digitately to pedately 

compound, alternate, 3-7—foliolate; petiole 5 — 12 cm x 2 - 3 mm, petiolules 1.5 — 3.5 cm, 

striate, lenticeUate, glabrous to sparsely covered with pale arachnoid hairs; leaflets blade oval to 

obovate with outermost leaflets often appearing unequal, 5-16x2-7 cm, base cuneate to 

sUghtly obUque in outer leaflets; margin dentate with teeth with a mucronate apex, apex 

apiculate; adaxial side often shiny, glabrous or covered with pale arachnoid hairs on the main 

veins, abaxial side with venations protruding, covered with sparse pale arachnoid hairs mainly 

on the veins; 1 main veins on each leaflet, 6 — 8 pairs of secondary veins. Inflorescence leaf- 

opposed, bearing a tendril, panicle of spikes, lax, pendulose, with a main axis from which 

unbranched secondary axis are born, with the flowers evenly scattered along the secondary 

axis, 9-14 cm long; common peduncle 5 — 9 cm long, primary floral peduncle to 2.5 — 5 cm 

long and sparsely pale arachnoid sometimes verrucose, secondary axis 0.5 — 3 cm x 0.6 - 1 

mm, shorter at the tip and becoming longer at the base, ferruginous arachnoid, flowers sessile. 

Buds generaUy cylindrical, 1.5 — 2.5 x 0.75 — 1.25 mm, apex rounded to truncate. Calyx 

cupuUform, with no marked lobes, sinuate, 0.5 x 0.75 — 1.25 mm, glabrous. Corolla petals 4— 

(5), ovate, 1.5 — 2 x 0.5 — 1 mm, apex cucuUate, glabrous. Stamens 4—(5); filaments filiform, 

flattened 0.75 — 1 mm long; anthers eUiptic, 0.75 — 1 mm long; poUen yeUowish, numerous.

58



2. Taxonomic treatment

Ovary adnate with disc, with no marked lobes, cylindrical with a truncate apex 0.8 — lx 0.5 — 

0.75 mm, glabrous. Style almost inconspicuous, slighdy conical, 0.2 x 0.2 mm. Fruits 

unavailable.

Thailand: PENINSULAR: Nakhon Si Thammarat. Narathiwat.

Distribution: Borneo, Cambodia, Indonesia (Sumatra), Malaysia, Vietnam 

Phenology: flowers: June — May.

Ecology: grows in disturbed areas.

Altitude: 0 - 50 m.

Notes: Mi quel (1863) first published V. polythyrsa and mentioned in the habitat “Sumatra 

occidentalis: secus flumen Salaut” and a specimen by Korthals. In L there is a specimen 

marked as a type collected by Korthals from Sumatra which is likely to be the holotype but 

since I am not completely sure this is the holotype, because it does not have the complete 

location on the label to confirm it, I have given it lectotype status. Later on, Gagnepain 

(1911a) placed this species within Ampelocissus.

This species is very similar to A. polystachya. In 1896 King indicated their similarity with the 

main difference being the following: while A. polystachya has both sides of the leaflets 

completely glabrous, A. polythyrsa has the adaxial side of the leaflets with arachnoid hairs on 

the veins and the abaxial side covered with fine pale arachnoid pubescence. In 1982 Latiff 

indicated that the differences between these two species are: A. polystachya has leaflets glabrous 

beneath, flowers globose, ca. 1.4 mm long and seeds oblong to orbicular; while A. polythyrsa 

has leaflets sparsely puberulous beneath, flowers oblong, ca. 2 mm long and seeds obovate.

Only one Thai specimen was labelled as A. polystachya but after examination I concluded that, 

in fact, it was an A. polythyrsa specimen; therefore, A. polystachya does not seem to occur in 

Thailand. However, according to their descriptions, A. polystachya and A. polythyrsa seem to be 

extremely similar, therefore further examination is required to determine whether they are 

conspecific.

A. polythyrsa is similar to A. thyrsiflora, however they have the following differences: A. 

polythyrsa has on stems, tendrils, petioles and abaxial side of the leaflets glabrous to sparsely 

covered by pale arachnoid hairs, older stems verrucose, secondary inflorescence axis 0.6 — 1
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mm wide, disc 0.8 — lx 0.5 — 0.75 mm with no marked lobes; while A. thyrsiflora has on stems, 

tendrils, petioles and abaxial side of the leaflets densely covered by fermginous arachnoid 

hairs, older stems not verrucose, secondary inflorescence axis 2 — 2.5 mm wide, disc 0.3 x 1 

mm with no marked lobes.

Specimens examined: Fig. 2.13. '^dlej s.n. (P); THAILAND. Peninsular Reg.; Nakhon Si 

Thammarat Prov.: Rang Lek, A. F. G. Kerr 15622 (BK, BM, K, L, P); Narathiwat Prov.: 

Ban Yuan Yahng, Group 3, Sungei Padi Distr.,/. F. Maxwell87-523 (A, BKF, L, PSU). 

Cambodia. In insula Phu Quoc, sinus Siamici, Pierre 4428, 4446(P).

Malaysia. Larut, Perak, King’s Collector 6246 (P); Johor, PJdlej s.n. (P).

Vietnam. Cochinchine, Fhorels.n. (P).

11. Ampelocissus rugosa (Wall, ex Roxb.) Planch., Vigne Amer. Vitic. Eur. 8: 371 (1884); 

Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 376 (1887); D.G.Long & Rae, FI. Bhutan 

2(1): 151 (1991); B.V.Shetty & P.Singh, FI. Ind. 5: 258 (2000).— Vitis Wall, ex Roxb., FI. 

Ind. (Carey & Wallich ed.) 2: 480 (1824). Type: Wall. Cat. 5994 a (holotype K!).

— Vitis nervosa M.A. Lawson in Hook.f., FI. Brit. India 1: 650 (1875).— Ampelocissus nervosa 

Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 376 (1887). Type: Sikkim,/.D. Hooker s.n. 

(holotype K! (image seen in El).

Climber. Stem erect, cylindrical to slightly flattened, to 6 mm diameter, ridged, hairy with 

pale arachnoid hairs becoming floccose; tendril bifurcate, born beside the inflorescence at the 

tip of a common peduncle, tendril peduncle straight 6 — 8 cm long, then bifurcating and each 

branch 8-10 cm long, hairy as on stem. Leaves simple, alternate; petiole 2-8 cm x 2 mm, 

densely hairy with arachnoid hair and multicellular flattened hair 0.2 - 0.4 mm long; leaf blade 

cordate, 10-17x10-14 cm, base cordate, margin dentate, apex acute; adaxial side densely 

hairy with multicellular flattened hairs 0.2 — 0.4 mm long and very scattered pale arachnoid 

hair, abaxial side densely cinnamomeus arachnoid and with multicellular flattened hairs to 0.5 

mm long and veins protruding; 5 main veins with the outer-most basal vein bordering the 

sinus, 5 — 7 pairs of secondary veins. Inflorescence leaf-opposed, bearing a tendril, divaricate, 

umbellate cyme, with the pedicels arising from the same point at the end of the terminal-most 

axis; common peduncle 3-12 cm x 1 - 2 mm, primary floral peduncle 2 - 2.5 cm x 2 mm, 

densely hairy with hairs as in petiole, pedicel 1—2 mm long, hairy with multicellular flattened 

hairs 0.1 - 0.2 mm long. Buds oblong, 1.5 — 2 x 1.25 — 2 mm, apex mostly truncate. Calyx
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cupuliform, entire, sinuate, 0.5 — 0.75 x 1.25 — 2 mm, puberulent. Corolla petals 5 (—6), 

broadly ovate, 1.5 x 0.75 — 1 mm, spreading out at anthesis, apex cucuUate, glabrous to sUghdy 

pubemlent. Stamens 5 (-6); filaments filiform, flattened, 1 — 1.25 mm long; anthers, orbicular, 

0.4 - 0.6 mm long, medifixed; pollen numerous. Ovary adnate with disc, disc with 10 vertical 

ridges, 0.5 x 1.25 - 1.5 mm, hairy. Style broadly conical, 0.3 x 0.4 mm; stigma incospicuous. 

Fruit unavailable.

Thailand: Northern: Chiang Mai.

Distribution: Bhutan, India, Myanmar, Nepal.

Phenology: flowers: June.

Ecology: can grow on rocks in open ground.

Altitude: 1800 m.

Ethnobotany: In India, fruits are edible (Shetty & Singh, 2000).

Notes: The synonym Vitis rugosa Wall, was first published in Flora Indica (Roxburgh, 1824) by 

WaUich with no indication of a type specimen. However I found a specimen in K-W cited in 

Wallich’s Catalogue that I believe to be the holot}^e. There are two sheets under 5994 a, one of 

these belongs to Vitis heyneana (seen in E) and the other one matching the description by 

WaUich, which should be the holotype of Vitis rugosa.

Some of the Thai specimens labeUed as A. barbata have some divergent morphological 

characters. The inflorescence is an umbeUate cyme and the indumentum lacks the dark erect 

glandular hairs typicaUy found in A. barbata. However, after Uterature research I noticed that 

these specimens showed similarities with Ampelocissus rugosa. However, the Thai specimens 

showed some character differences from A. rugosa. According to the first description, A. rugosa 

has simple broad-cordate leaves often trilobed (Roxburgh, 1824), and a recent description by 

Shetty & Singh (2000) indicates that A. rugosa has simple broad-ovate to suborbicular leaves 

often shaUowly 3-7-lobate. The Thai specimens examined have a cordate leaf-blade with no 

lobes. I beUeve that this could be due to variability within the species due to ecological factors. 

In addition, in Shetty & Singh (2000) the A. rugosa description indicates that the ovary is 

glabrous, while the Thai specimens have a hairy ovary. No indication regarding the ovaiy 

indumenmm is given in any of the other descriptions and I beUeve this character could have 

been overlooked since during my own examinations I found it difficult to see this character 

when the flower was wet.
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Only two collections from the same locality were examined, therefore more Thai specimens 

would be required to further confirm whether these specimens are A. rugosa. However, this is 

the first record of A. rugosa in Thailand.

Specimens examined: Fig. 2.14. Thailand. Northern Reg.: Chiang Mai Prop.: Doi 

Chiengdao, A. F. G. Kerr 5563 (ABD, BK, BM, K); Doi Chiengdao, A. F. G. Kerr 5599 (ABD, 

BK, BM, K).

12. Ampelocissus thyrsiflora (Blume) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 409 

(1887); Gagnep. BuU. Soc. Hist. Nat. Autu. 24: 21 (1911); Suess. Nat. Pflanzenfam. 20d: 307 

(1953); Backer & Bakh.f, FI. Java (Spermatoph.) 2: 87 (1965); Latiff, Fed. Mus. J. 27: 90 

(1982).— Cissus thyrsiflora Blume, Bijdr. FI. Ned. Ind. 4: 187 (1825).— Vitis thyrsiflora Miq., Ann. 

Mus. Bot. Lugduno-Batavi 1: 88 (1863); King, Mat. FI. Malay. Penins. 65(3): 391 (1896). Type: 

Indonesia, Montanis Gede, Salak, Blume 1786 (lectotvpe L! (digital image with specimen 

barcode L0747147), designated here)).

— ]/itis compositifolia M.A. Lawson in Hook.f., FI. Brit. India 1: 659 (1875); King, Mat. FI. Malay. 

Penins. 65(3): 391 (1896).— Ampelocissus compositifolia (M.A. Lawson) Planch, in A.DC. & 

C.DC., Monogr. Phan. 5(2): 412 (1887); Gagnep. in Bull. Soc. Hist. Nat. Autu. 24: 20 (1911); 

Suess. Nat. Pflanzenfam. 20d: 309 (1953). Type: India, Wall. Cat. 5989 B (holotype K!).

— Vitis cinnamomea var. compositifolia Wall, nomen.

Robust climber. Stem to 10 - 15 m tail, erect, cylindrical to 1 cm diameter, densely 

covered by ferruginous to cinnamomeus arachnoid hairs; tendril simple, generally born beside 

the inflorescence at the tip of a common peduncle, cylindrical, to 26 cm long, densely hairy as 

on stem. Feaves digitately compound, alternate, 3—5—(7)-foIiolate; petiole 11 — 18 cm x 3 — 5 

mm, petiolules 1 - 3.5 cm, densely hairy as on stem; central and inner lateral leaflets blade 

obovate, base cuneate; outer lateral leaflets blade unequal, base oblique; 12 — 25 x5 — 11 cm, 

margin sUghdy dentate with teeth with a mucronate apex, apex apiculate; adaxial side 

coriaceous, glabrous except for main venations densely covered by hairs as on stem, abaxial 

side with venation protruding, densely hain^ as on stem, 1 main basal vein in each leaflet, 7 — 

11 pairs of secondary veins. Inflorescence leaf-opposed, bearing a tendril, panicle of spikes, 

lax, pendulose, with a main axis from which unbranched secondary axis are born, with the 

flowers evenly scattered along the secondary axis, 20 - 48 cm long; common peduncle 10 — 14 

cm X 2 — 2.5 mm, secondary floral axis 4 — 9 cm x 2 — 2.25 mm, aU densely hairy as on stem,
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flowers sessile. Buds globose to cylindrical, 1.5 x 1.25 — 1.5 mm, apex rounded. Calyx 

cupuliform, with 4 marked lobes, 0.3 — 0.5 x 1 — 1.5 mm, glabrous. Corolla petals 4, ovate, 1 — 

1.5 X 0.75 — 1 mm, apex cucuUate, spreading out at anthesis, glabrous. Stamens 4; filaments 

flUform, flattened 0.75 - 1 mm long; anthers elliptic, 0.6 - 0.8 mm long; pollen yellowish, 

numerous. Ovary adnate with disc, with 4 lobes, 0.3 x 1 mm, glabrous. Style almost 

inconspicuous, slightly conical, 0.1 — 0.2 x 0.2 mm. Fruit berry, ellipsoid, with 3—4- marked 

angles. Seeds 3-4, oblong, 10-13x5 — 7 mm, 2 adaxial sides.

Distribution: Borneo, Cambodia, Indonesia (Java, Sumatra), Malay Peninsula, Vietnam. 

Phenology: flowers: September - November; fruits: October - ?.

Ecology: grows on rocks and in dense jungle.

Altitude: 200 — 300 m.

Notes: Cissus thyrsiflora was first described by Blume in 1825. He mentioned as its habitat: “in 

montanis Cede, Salak”, both in Java. Here I have selected the lectotype of this species from a 

Blume specimen found in L, which was collected in Java and represents the morphological 

characteristics of the species (L0747147). Later on, Miquel (1863) placed it within Vitis and 

finally Planchon (1887) placed it into the genus Ampelocissus.

Some specimens from Thailand were found with ambiguous labels indicating both the names 

A. eiegans and A. thyrsiflora. These were confirmed to be A. elegans specimens. In addition, Latiff 

(1982) indicates that A. thyrsiflora occurs in Thailand but I have not been able to find Thai 

representatives. However, some of the specimens examined are from the northern part of the 

Malay Peninsula and therefore this species is very likely to occur in Thailand.

While examining specimens labelled as A. compositifolia (or Vitis compositifolid) I found they were 

very similar to A. thyrsiflora. King (1896), indicated that differentiating characters between V. 

compositifolia and V. thyrsiflora are: V. compositifolia has 8 — 10 pairs of nerves on the leaflet, sub- 

globular flowers, fruits oblong and boldly 3- to 4— angled; while V. thyrsiflora has 5-8 pairs 

nerves on the leaflet, oblong flowers, fruits obovoid-oblong and slightly angled. In 1982 Latiff 

indicated some additional differentiating characters: A. compositifolia has 5-foliolate leaves that 

are glabrous above, indumentum cinnamomeus, petiole ca. 15 cm long, seeds elliptical; while 

A. thyrsiflora has 3-7—foliolate leaves that are sparsely tomentose above, indumentum reddish, 

petiole ca. 10 cm long and orbicular seeds.
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Only one specimen from Thailand was identified as A., compositifolia and upon examinadon I 

determined that in fact this was a specimen of A. polythyrsa. However, I have seen the A. 

compositifolia type together with additional specimens from outside Thailand and could not find 

major differences. In fact, I believe that the differences indicated by both King (1896) and 

Latiff (1982) are not very stable and do not portray clear differences. Therefore, I believe that 

A. thyrsiflora and A. compositifolia are conspecific.

In the first description of V. compositifolia, Lawson (1875) mentions the synonym Vitis 

cinnamomea var. compositifolia Wall., which was illegitimately published in Wallich’s Catalogue. 

Lawson raises this synonym to species level with the holotype being the specimen with 

reference “5989 B”, mentioned in Wallich’s Catalogue. Later on, in 1887 Planchon transferred it 

into Ampelocissus becoming A. compositifolia (M.A. Lawson) Planch.

Lawson (1875) also mentions its similarity to species V. cinnamomea and W. elegans. According 

to Lawson (1875), it differs from W. cinnamomea in that it has a more robust habit, a thicker 

darker tomentum, a 4-seeded fruit (as opposed to 1-seeded in V. cinnamomed) and a different 

seed shape. The species V. elegans differs from V. compositifolia because the former has an even 

more robust habit and a darker, denser and persistent tomentum on the leaves.

Ridley (1922) considered V. thysiflora, V. polythyrsa and W. nitida as synonymous with V. 

polystachya. Here, I have determined that at least A. thyrsiflora and A. polythyrsa stand as separate 

species.

Specimens examined: Fig. 2.15. Probably Indonesia ?. 1847, s.n. (TCD).

Malaysia. Penang. Curtis s.n. (P); He du Prince de Galles, Porter s.n. (P). Perak. Sunga Ryah, 

King’s Collector 826 (P); King’s Collector 3230 (P).
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Fig. 2.2. Distribution map of the specimens of Ampelocissus arachnoidea (Hassk.) 
Planch. Black circles represent the locations of the specimens examined.
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Fig. 2.3. Distribution map of the specimens ofAmpelocissus araneosa (Dalz.) Planchon 
ex Gamble. Black circles represent the locations of the specimens examined.

66



2. Taxonomic treatment

Fig. 2.4. Ampelocissus barbata (Wall.) Planch. A. Flowers close-up. B. Inflorescence. C. 

Stem. Pictures by A. Trias Blasi (specimen A. Trias Blasi 36).

67



2. Taxonomic treatment

Fig. 2.5. Distribution map of the specimens oi Ampelocissus barbata (Wall.) Planch.

Black circles represent the locations of the specimens examined.
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Fig. 2.6. Distribution map of the specimens of Ampelocissus changensis Craib. Black 

circles represent the locations of the specimens examined.
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Fig. 2.7. Distribution map of the specimens oi Ampelocissus divaricata (Wall, ex M.A. 

Lawson) Planch. Black circles represent the locations of the specimens examined.
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Fig. 2.8. Distribution map of the specimens of Ampelocissus elegans (Kurz) Gagnep.

Black circles represent the locations of the specimens examined.
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Fig. 2.9. Distribution map of the specimens of Ampelocissus harmandii Planch. Black 

circles represent the locations of the specimens examined.
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Fig. 2.10. Distribution map of the specimens of Ampelocissus latifolia (Roxb.) Planch.

Black circles represent the locations of the specimens examined.
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Fig. 2.11. Ampelocissus martinii Planch. A. Inflorescence, leaf and tendril. B. 

Inflorescence. Pictures by A. Trias Blasi (specimen A. Trias Blasi 49).
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Fig. 2.12. Distribution map of the specimens of Ampelocissus martinii Planch. Black 

circles represent the locations of the specimens examined.
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Fig. 2.13. Distribution map of the specimens of A.mpelocissus polythjrsa (Miq.) 

Gagnep. Black circles represent the locations of the specimens examined.
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Fig. 2.14. Distribution map of the specimens oi Ampelocissus rugosa (WaU.) Planch.

Black circles represent the locations of the specimens examined.
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Fig. 2.15. Distribution map of the specimens of Ampelocissus thjrsiflora (Blume) 

Planch. Black circles represent the locations of the specimens examined.
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2. Ampelopsis Michx., FI. Bor.-Amer. (Michaux) 1: 159 (1803).

Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 453 (1887); Gilg, Nat. Pflanzenfam. 3(5): 449 

(1896); Gagnep., BuU. Soc. Hist. Nat. Autun 24: 2 (1911); Gagnep. in Lecomte, FI. Indo-Chine 

1: 984 (1912); Suess., Nat. Pflanzenfam. 20d: 313 (1953); Backer & Bakh.f., FI. Java 

(Spermatoph.) 2: 90 (1965); Latiff, Fed. Mus. J. 27: 82 (1982); Li, FI. Reipubl. Popularis Sin. 

48(2): 32 (1998); Lombardi, FI. Neotrop. Monogr. 80: 24 (2000); B.V.Shetty & P.Singh, FI. 

Ind. 5: 262 (2000); Latiff, Malayan Nat. J., 55: 35 (2001); Chen & J.Wen, FI. China 12: 178 

(2007); J.Wen in Kubitzki, Fam. & Gen. Vase. PI. 9: 472 (2007).

Type species: Ampelopsis cordata Michx.

— Vitis Sect. Ampelopsis Miq., Ann. Mus. Bot. Lugduno-Batavi 1: 73 (1863); Kuntze, Revis. 

Gen. PI. 1: 128 (1891); King, Mat. FI. Malay. Penins. 65 (3): 386 (1896).

Woody climber. Tendril 2 furcated, leaf-opposed. Leaves simple, pinnately or palmately 

compound. Inflorescence leaf-opposed, corjmbose; flowers bisexual, 5-merous, 1 — 1.5 mm. 

Calyx cupuliform, sinuate, entire. Corolla 5 petals, free. Stamen 5, opposite the petals, placed 

within the cucuUate petal, inserted at the base of the disc; filaments filiform broadening at the 

base. Disc fused to the ovary. Ovary bicarpelar; stigma inconspicuous. Fruit small berry; 3 — 

4 seeds, oboval; endosperm T-shaped in cross-section.

Distribution: Japan, China, Thailand, Laos, Viemam, Malaysia, Indonesia (Java, Sulawesi), 

Philippines, India, Himalayan Region (Bhutan, Tibet, India, Nepal, Pakistan, Burma, 

Afghanistan), North America, Puerto Rico, Mexico, Guatemala.

Notes: The geographical distribution of Ampelopsis is disjunct between temperate to tropical 

Asia and North and Central America. In total there are ca. 26 species: ca. 23 of them occur in 

Asia and two of them in eastern North America and one in Mexico and Guatemala (Wen, 

2007).

A single species has been recorded in Thailand named Ampelopsis cantoniensis (Hook. & Am.) 

Planch. According to the possible new classification suggested by Wen et al. (2007), this 

species would be placed within Sect. Leeaceifoliae. However, since more data are needed to

79



2. Taxonomic treatment

clarify the status of Ampelopsis and for the purpose of the Flora of Thailand account Ampelopsis 

is revised following the traditional classification.

The genus Ampelopsis was first published in 1803 by Michaux from a North-American 

specimen of Ampelopsis cordata Michx. In this publication two additional North American 

species were described namely A. quinquefolia Michx and A. bipinnata Michx. The authorship of 

the genus Ampelopsis has been controversial since it has been proposed that the book “Flora 

BoreaU-Americana” would have been mostly written by L.C.M. Richard instead of Michaux 

(Stafleu & Cowan, 1981). Among several authors Gray (1882) indicated that there was the 

tradition for Richard to draw up the descriptions and to decline the mention of his name in 

any part of the Flora. In addition, another fact that confirms his authorship is that the Richard 

herbarium contains an almost complete set of the plants described in the Flora. Moreover, 

Michaux’s specimens, which were later sent to the WiUdenow herbarium in Berlin, were 

ticketed and sent by Richard (Gray, 1882). However, Michaux always considered this work as 

his own and must still be cited as the author of any new taxa such as Ampelopsis. In any case, as 

mentioned by Stafleu & Cowan (1981), the author citation of a taxon is merely a 

“bibliographical reference and not a mention of merit”.

In 1863 Miquel transferred Ampelopsis to Vitis as he did with several other Vitaceae genera and 

then separated Vitis into several sections; Vitis Sect. Ampelopsis contained five species. 

Separately later on in 1891, Kuntze also placed Ampelopsis into a section named Vitis Sect. 

Ampelopsis, in this case it contained ca. 12 species

In 1967 Galet, proposed the separation of the genus Ampelopsis into two sections according to 

the leaf morphology: Sect. Ampelopsis containing species with simple and palmate leaves, and 

Sect. Feeaceifoliae with species bearing pinnate leaves.

Phylogenetic studies on the Vitaceae have placed Ampelopsis within a strongly supported 

monophyletic group together with the African Rhoicissus and the South American Cissus striata 

complex (Soejima & Wen, 2006; Wen et al, 2007). In addition, the Australian genus 

Clematicissus might belong to this clade since it shares several morphological characters with 

some taxa in the clade (Wen et al, 2007), however this needs to be confirmed by further 

molecular studies. Ampelopsis itself is paraphyletic with two monophyletic subclades with 

morphological differences following the classification proposed by Galet (1967). In 2007, Wen
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et al. suggested the need of a revised classification of A.mpelopsis. It was also suggested that the 

sections of Galet (1967) within A.mpelopsis should be raised to generic status and that two 

genera should be recognised within the “current concept of Ampelopsis sensu lato”. In 

addition, two approaches were suggested to deal with the “Ampelopsis — Khoicissus — Cissus 

striata complex” clade. One of them was to recognise four different genera within the clade: 

AtTipelopsis s.str. {Ampelopsis Sect. Ampelopsis), Ampelopsis Sect. L^eaceifoliae, Khoicissus and a new 

genus grouping the Cissus striata complex. The second option was to place both Khoicissus and 

the Cissus striata complex within Ampelopsis s.L; this would mean that Ampelopsis would have a 

heterogeneous floral morphology. However, Wen et al (2007) also indicated the need for 

additional data to delimit the taxa within this clade.

Ampelopsis cantoniensis (Hook. & Arn.) K.Koch, Hort. Dendrol. 48 (1853); Planch, in 

A.DC. & C.DC., Monogr. Phan. 5(2): 460 (1887); Gagnep. in Lecomte, FI. Indo-Chine 1: 986 

(1912). Type: China, Macao?, 1827, s.n. (holotype, not found, probably lost); Khao Yai 

National Park, Muang Distr., Nakhon Nayok, Thailand, A. Boonkongchart 158 (neotype A!, 

designated here; isoneotypes A!, CMU!).— Cissus cantoniensis Hook. & Arn., Bot. Beechey Voy. 

175 (1833).

— Hedera hjpoglauca Hance in Walp., Ann. Bot. Syst. (Walpers) 2: 724 (1852).— Ampelopsis 

hjpoglauca (Hance) C.L.Li, Chin. J. Appl. Environm. Biol. 2(1): 48 (1996). Type; China, s.n. 

(neotype BM!, designated here (digital image with barcode BM000939157)).

— Vitis cantoniensis Seem., Bot. Voy. Herald 370 (1857); Ridl., FI. Malay. Penin. 1: 476 (1922). 

Type : China, Seemann s.n. (holotype BM! (digital image with barcode BM000838331)).

Evergreen woody climber. Stem erect, cylindrical, branched; bark roughened, pustular, 

lenticeUate, thin. Bran chiefs terete, sparsely ridged longitudinally, pubescent when young to 

glabrous; tendrils bifurcate, leaf-opposed. L,eaves compound, imparipinnate, opposite, 

bipinnate or pinnate in upper branches, the basal pinnae in bipinnate leaves often trifoliate; 

petiole 1-8 cm, central petiolule 1—4 cm, lateral petiolules to 2 cm, finely pubescent when 

young or glabrous; leaflet blade elliptic, ovate or oblong, dark green above, Hght green below, 

2 — 12x1 — 5 cm, base acute to truncate, margin slightly dentate not mucronate, apex acute to 

acumdnate; abaxial side with main lateral veins protruding, sparsely pubescent then glabrous, 

veins protruding, 2 — 6 pairs of lateral veins. Inflorescence terminal or leaf-opposed, 

corymbose; bracts decurrent, margin entire with narrow triangular scales; peduncle 2 — 5 (—7) 

cm, sparsely pubescent then glabrous, pedicels 0.5 — 5 mm, nearly glabrous. Buds ovoid, 2-3
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mm high, apex rounded. Calyx sinuate, fused, glabrous. Corolla petals 5, ovate-eUiptic, 1.5 — 

2.5 mm long, glabrous, apex cucullate. Stamens 5; filaments filiform, 1 mm long, broadening 

at the base; anthers ovate-elliptic, 0.5 mm long, medifixed; pollen numerous. Ovary adnate to 

disc. Style conical, 1 mm long. Fruit berries, from green to red to black as they mature, 

ovoboid, 4 — 6 mm in diameter, base attenuate Seeds 2 — 4, obovoid, hilum ovate, 2 adaxial 

sides 5 mm long, raphe protruding, surface rugose. Fig. 2.16.

Thailand: North-EasterN: Loei. EASTERN: Chaiyaphum. SOUTH-WESTERN: Phetchaburi. 

Central: Nakhon Nayok.

Distribution: China, Hong Kong, Indonesia (Java), Japan, Laos, Malaysia, Viemam. 

Phenology: flowers: April - September; fruits: August — November.

Ecology: It occurs in primary or secondar}^ evergreen forest on sandstone bedrock and often 

on the roadside or in frequendy logged areas. It also occur in degraded mixed deciduous 

hardwood often containing bamboo.

Altitude: 250 - 1250 m.

Notes: In 1833 Hooker & Arnott published the species Cissus cantoniensis Hook. & Arn. in 

Botany of Captain Beechey's Yoyage. In this book the authors indicated that they were unsure as to 

whether this species belongs to Cissus and there is no indication of a type specimen but that 

this species was described from China. It appears that during this trip the only Chinese area 

visited was the island of Macao in 1827. However, it is believed that the collections made 

during this trip are in Arnott’s herbarium, which was once held in GL and then moved to E 

(Stafleu & Cowan, 1979). However, after a thorough examination of the E holdings no 

specimen matching these details was found and therefore we must assume it is now lost. Since 

no specimen from the type locality has been found, a specimen from Thailand (see above) has 

been selected here as a neotype since it is a good representative of the species and has the 

characteristics mentioned in the first description.

In 1857 Seemann placed the species within Vitis becoming Vitis cantoniensis Seem. In this 

publication there is the mention of a synonym named Hedera hypoglauca Hance, a species placed 

in the Arahaceae. This species was first published in 1852 in Walpers Annales botanices 

systematicae under the authorship of Hance with no specimens cited. However, it seems that 

this species had been first described by Hance in an unpublished source cited as “Diagn. pi. 

nov. Austr. Chinens. inedic. ii. 5.”. In addition, it is known that Hance’s main collection is in
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BM and also that he lost his books and herbarium in a fire during riots in Canton in 

December 1884 (Stafleu & Cowan, 1979); therefore it could be possible that the H. hypoglauca 

holotype has also been lost. However, since the first description of this species was written 

over 30 years before his herbarium was destroyed, it is quite likely that he would have had the 

chance to send material to the BM or to other institutions. A specimen has been found in BM 

(Barcode BM000939157) bearing the name H. hypoglauca but with a note at the back of the 

sheet reading “Seemann_China”; this could either indicate that the specimen had been 

collected during Seemann’s expedition, which reached China in December 1851 or that the 

specimen was collected by someone else and then Seemann used it in his description of V. 

cantoniensis Seem. Although it is very likely that the first option is correct, if the second option 

were correct, it is possible that this specimen could be the H. hypoglauca holotype. Due to the 

uncertain status of this specimen and because of the lack of a clear holotype I designate here 

the specimen with Barcode BM000939157 held in BM as the neotype of H. hypoglauca. An 

additional specimen bearing a type label and also with the annotation by Seemann was found 

in BM, this is likely to be the holotype of V. cantoniensis Seem (Barcode BM000838331). Upon 

examination of both specimens, I can confirm they are conspecific with Ampelopsis cantoniensis. 

Later on in 1853 Koch placed this species within Ampelopsis.

In 1996, Li published a new combination named A. hypogaluca (Hance) C. L. Li. The basionym 

for this species according to Li (1996) is Hedera hypoglauca Hance. In addition, the species 

Ampelopsis cantoniensis (Hook. & Am.) Planch, is indicated as a partial synonym of A. hypogaluca. 

Li (1998) treated A. hypogaluca (Hance) C. L. Li as separate to A. cantoniensis (Hook. & Arn.) 

Planch. In a later publication by Chen et al. (2007), regarding Chinese Vitaceae, they also 

placed these two taxa as separate. The main differentiating character used in this account is the 

presence/absence of a hairy indumentum. After examining several specimens determined by 

Li for these taxa, the only difference I could find was also the presence/absence of hairs: 

while A. cantoniensis is hairy when young and then becomes glabrous, A. hypoglauca is always 

glabrous. However, the presence of hairs seems to be variable even within A. cantoniensis since 

its older specimens may appear glabrous just as in A. hypoglauca. I believe that this character 

difference is likely to be due to intraspecific variability and therefore these two taxa are best 

regarded as one.

Specimens examined: Fig. 2.17. THAILAND. North-Eastern Reg.: 'L.oei Prov.: Phu

Kradung, G. Murata, Ch. Phengklai, S. Mitsuta, T. Yahara, H. Nagamasu (tP" N. Nantasan T-42691
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(L). Eastern Reg.: Chaiyaphum Prov.: Thung I-Cra Mang, K Larsen, j’.j'. Larsen, I. 'Nielsen 

T. Santisuk 31652 (AAU, BKF, L). South-Western Reg.: Phetchaburi Prov.: Amphoe Kaeng 

Krachan: Kaeng Krachan National Park. On road from Ban Krang camp to Khao Phanoen 

Thung Ranger substation, D. J. Middleton, S. Suddee, S.J. Davies <& Ch. Hemrat 990 (A, CMU). 

Central Reg.: Nakhon Najok Prov.: Khao Yai National Park, Muang Distr., A. 

Boonkongchart 158 (A, CMU); Khao Yai National Park, Muang Distr., P. Charoenchai 817 (A); 

Khao Yai - National Park, K. Larsen, T. Smitinand <& E. Wamcke 196 (AAU, BKF, L); Khao 

Yai National Park, Maw Sing To Reservoir area; Hin Dating Subdistrict, Muang Distr.,/. F. 

Maxwell 00-368 (A, CMU); Kow Yai National Park, Hin Dating subdistrict, of the main road 

near Wahng Jahm Bee, Muang Distr.,/. F. Maxwell01-385 (A, CMU).

Laos. Vientiane Province, Meuang Keuang Village-Namon village road, south of Kasi, near 

Nam Lik River, Kasi Distr.,/. F. Maxwell99-216 (A, CMU).
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2.5 mm 5 mm

0.5 mm 0.5 mm 1 mm

Fig 2.16. Ampelopsis cantoniensis (Hook. & Arn.) K.Koch. a. Habit; b. Inflorescence; c Seed. Adaxial and 
abaxial views from left to right; d. Fruit; e. Flower bud; f. Petal; ventral view; g. Ovary, corona and 
style; h. Ovary with 2 locules; longitudinal secdon; i. Stamens; dorsal and ventral views from left to 
right, a to b from Charoenchai 817 (A), c to i from Boonkongchart 158 (A). When no scale is indicated 
the figures are real size. Drawing by A. Trias Blasi.
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Fig. 2.17. Distribution map of the specimens of Ampelopsis cantoniensis (Hook. &

Am.) K.Koch. The black circles show localities observed from herbarium specimens.
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3. Cayratia Juss. in Cuvier, Diet. Sci. Nat., ed. 2. 10: 103 (1818). nom. cons.

Gagnep. in Lecomte, Notul. Syst. (Paris) 1(11): 343 (1911); Gagnep. in Lecomte, FI. Indo- 

Chine 1: 975 (1912); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 893 (1950); Suess., Nat. 

Pflanzenfam. 20d: 277 (1953); Backer & Bakh.f., FI. Java (Spermatoph.) 2: 92 (1965); Latiff, 

Sains Malaysiana 10(2): 129 (1981); Jackes, Austrobaileya 2(4): 365 — 379 (1987); D.G.Long & 

Rae, FI. Bhutan 2(1): 160 (1991); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 68 (1998); 

B.V.Shetty & P.Singh, FI. Ind. 5: 266 (2000); Latiff, Malayan Nat. J. 55: 36 (2001); Ren & 

J.Wen, FI. China 12: 189 (2007); J.Wen in Kubitzki, Fam. & Gen. Vase. PI. 9: 475 (2007).

Type species: Cayratiapedata (Lam.) Juss. ex Gagnep.

— Columella Lour., FI. Cochinch. 1: 85 (1790); Craib, FI. Siam. 1: 310 (1926). Type species: 

Columella pedata Lour, not Columella Vahl nor Columella Veil.

— Lagenula Lour., FI. Cochinch. 1: 88 (1790).

— Causonis Raf, Med. FI. 2: 122 (1830).

— Causonia Raf., Sylva Tellur. 87 (1838).

— Cissus Sect. Cayratia Quss.) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 471 (1887).

Woody and herbaceous climbers. Tendrils simple or branched, leaf-opposed. Leaves 

compound, 3-foliolate to 5-7-pedate, pedolate, hairy to glabrous; folioles usually petiolulate 

with the central usually the largest. Inflorescence axillary, sometimes pseudo-terminal, generally 

corymbose, pedunculate. Flowers bisexual, 4-merous. Calyx cupulate, entire rarely shallowly 

4-lobed. Corolla petals 4, free, cucullate. Stamens 4; filaments broadening at the base; anthers 

elliptic, orbicular or oblong. Disc undulate or 4-lobed, adnate to the ovary. Style conspicuous, 

conical; stigma rarely conspicuous. Fruit berry, 2-4-seeded, globose or subglobose. Seeds 

seeds with adaxial side with a deep cavity occluded by a membrane, or adaxial side with 2 faces 

with no deep cavity or membrane; endosperm T- or N-shaped.

Distribution: Tropical and subtropical Asia, Africa, Australia and the Pacific Islands (Wen, 

2007).

Notes: Cayratia ]u.ss. comprises 63 species (Wen, 2007). In Thailand it comprises 6 species, 

none of them endemic.
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Loureiro (1790) published the genus Columella Lour, based on the t}'pe species Columella pedata 

Lour. Later, Columella renamed Cayratia by Jussieu (1818) so as to distinguish it from two 

other similarly named genera. Planchon (1887) treated Cayratia under Cissus L. sect. Cayratia 

while Gagnepain (1911b) considered Cayratia and Cissus as separate genera. Suessenguth (1953) 

followed Gagnepain’s (1911b) view and suggested that Cayratia be divided into 2 secdons: sect 

Disgpharia Suess. and sect. Koilosperma Suess. The sections were drawn based on inflorescence 

position, and fruit and seed morphology. Latiff (1981) adopted this classification and modified 

it as follows: sect. Cayratia Suess. and sect. Koilosperma Suess. Li (1996) also supported this 

division but placed the genus into two subgenera: subgen. Cayratia (Suess.) C. L. Li and 

subgen. Disypharia (Suess.) C. L. Li. See Table 2.2. for a summary of the infrageneric 

classifications.

Table 2.2. Infrageneric classifications of the genus Cayratia.

Publication

Suessenguth 1953

Infrageneric taxa

sect Disypharia Suess. sect. Koilosperma Suess.

Latiff 1981 sect. Cayratia Suess sect. Koilosperma Suess.

Li 1996 subgen. Disypharia (Suess.) C. L. Li subgen. Cayratia (Suess.) C. L. Li

Several phylogenetic studies (Ingrouille et al., 2002; Rossetto et al., 2002; Soejima & Wen, 2006; 

Wen et al, 2007; Rossetto et al.., 2007) have reported a clade containing Cayratia and Tetrastigma, 

and in some studies Cyphostemma species. While Tetrastigma and Cyphostemma are consistently 

monophyletic, Cayratia is always paraphyletic. The separation of Cayratia into two clades is 

well-supported (Rossetto et al., 2002; Soejima & Wen, 2006; Wen et al., 2007; Rossetto et al., 

2007). Sister to the Tetrastigma clade is one of the Cayratia clades, containing species such as C 

trifolia (L.) Domin and C. japonica (Thunb.) Gagnep. The second Cayratia clade contains species 

like C pedata (Lam.) Juss. ex Gagnep. (the type species of the genus), togethet with C. 

mollissima (Lam.) Juss. ex Gagnep., which consistently appears as sister to the clade formed by 

Tetrastigma and the other Cayratia clade (and Cyphostemma (Soejima & Wen, 2006; Wen et al, 

2007)). Wen et al. (2007) suggested the recognition of a new genus containing C. pedata, C. 

mollissima and its relatives. While Rossetto et al. (2007) points out two options if further 

research maintains the paraphyletic status of Cayratia-. one would be the synonymisation of 

Tetrastigma under Cayratia-, or the erection of a new genus for the clade containing C. trifolia and 

C. japonica.
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Key to species

la. Woody; seed adaxial side with a deep cavity occluded by a membrane...................................2

lb. Herbaceous; seed adaxial side with 2 faces, with no deep cavity or membrane.....................4

2a. Leaves 3-foliolate...........................................................................................3. C. mollissima

2b. Leaves more than 3-foliolate.....................................................................................................3

3a. Petioles and petiolules hairy, with two types of hairs but lacking hook-shaped hairs; abaxial 

side of the leaflets densely hairy with straight hairs 0.5 — 0.7 mm long; fruits <10 mm diameter

.......................................................................................................................................5. C. pedata

3b. Petioles and pedolules glabrous or hairy with hook-shaped hairs; abaxial side of the leaflets 

glabrous or sparsely hairy with hook-shaped hairs 0.2 — 0.4 mm long; fruits >10 mm diameter

.............................................................................................................................. 4. C. novemfolia

4a. Leaves 3-foliolate........................................................................................................................ 5

4b. Leaves 5-foliolate.............................................................................................. 2. C. japonica

5a. Petals sparsely to densely puberulent; leaf apex acute..................................... 6. C. trifolia

5b. Petals farinose (hair-less); leaf apex cuspidate...........................................1. C. emarginata

1. Cayratia emarginata Trias-Blasi & J. Parn. sp. nov.

Species Cayratia trifolia (L.) Domin affmis, ab affinibus differt petala farinosus pilis omnio 

destituta et foUa apice cuspidatus.

Typus: Thailand. South-Western Region, Prachuap Khiri Khan Province, Sam Roi Yawt, A. 

F. G. Kerr 10924 (holotypus P!; isotypi BK!, BM!, K!, L!).

Herbaceous climber. Stem cylindrical, 1-3 mm diameter, branched, hairy with soft 

villous hairs to 1 mm long, ridged; tendril 2—3—furcate, slender, wir}', leaf-opposed, cylindrical, 

peduncle straight 1.5-4 cm x 0.5 - 1 mm, then bifurcating and coiling 2 — 7 cm long, hairy as 

on stem. L,eaves compound, 3-foliolate, alternate; petiole 1 - 3.5 cm x 1 mm, hairy as on stem, 

central petiolule 0.5 - 1.5 cm long, lateral petiolules 0.3 - 0.7 mm long, hairy as on stem; 

central leaflet blade oval to ovate, 3 — 6x 1.5 — 3 cm, base truncate to sub-auriculate; lateral 

leaflet blade semi-cordate, 3 — 5x2 — 2.5 cm, base oblique to cardate; margin deeply dentate 

with triangular teeth to 4 x 5 mm, apex cuspidate; adaxial and abaxial sides hairy with 

appressed hairs to 1 mm long, veins protruding, 1 main basal vein, 6 pairs of secondary veins.
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Inflorescence ramified, axillary, mostly dividing dichotomously, corjTnbose, 1-2 cm; 

peduncle 3.5 - 4 cm x 1 mm, hairy as on stem, pedicel 1.5-2 mm long, puberulent with hairs 

to 0.1 mm long. Buds globose to ovoid, 1.5- 2x1 -1.5 mm. Calyx cupuhform, entire, 

margin sinuate, 0.5 x 1.5 mm, hairy as in pedicel. Corolla petals 4, ovate, 2 - 2.25 x 1 - 1.5 

mm, apex cucuUate, farinose, hair-less. Stamens 4; filaments flattened, broadening at the base, 

1.25 mm long; anthers elliptic, medifixed, 0.75 mm long. Ovary adnate to the disc; disc with 4 

distinct lobes, cupulate, 0.5 — 1 x 1.5 mm, glabrous. Style conical, 0.75 mm long; stigma 

inconspicuous. Fruit unavailable. Fig. 2.18. Fig. 2.19.

Thailand: South-Western: Prachuap Khiri Khan. South-EasterN: Sa Kaeo. 

PENINSULAR: Trang.

Distribution: Viemam.

Phenology: flowers: July.

Ecology: grows on limestone.

Altitude: < 50 m.

Notes: During the preparation of the account of Thai Cayratia I came across two specimens 

identified by the late Prof. Li as C. emarginata\ t\t^o additional specimens collected during my 

fieldtrip in 2007 were later identified as the same species. After much literature research and 

specimen examination, I realised that neither formal description of this species had been 

published, nor were the specimens conspecific with any other described species. Thus I 

provide here the first description and illustration of the new species C. emarginata.

The t^'pe specimen selected here was previously identified as Cayratia mollissima. It can be easily 

differentiated from it because C. emarginata has a herbaceous habit and the leaves are generally 

much smaller (3 - 6 x 1.5 - 3 cm), while C. mollissima has a woody habit and larger leaves (7 — 

20 X 2.5 — 10 cm).

Generally in Thai Cayratia the habit type seems to be correlated with seed morphology. 

Therefore species with herbaceous habit have seeds with an adaxial side with 2 faces and lack 

a deep cavity or occluding membrane, while species with a woody habit have seeds with their 

adaxial side possessing a cavity occluded by a membrane. Although I have not seen the seeds 

of C. emarginata, it is likely that if this character correlation is maintained, this species will have 

seeds with an adaxial side with 2 faces and no cavity. Until this is confirmed, for the purpose
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of the key above I have placed C. emarginata in the herbaceous Cayratia group. Excluding seed 

morphology, C. emarginata is morphologically closest to C. trifolia. However, they can be easily 

distinguished because C. emarginata has farinose hair-less petals and a cuspidate leaf apex, while 

C. trifolia has slighdy to densely puberulent petals and an acute leaf apex.

The specimens collected in the Sa Kaeo province had a sticky secretion on the stems. In 

addition, all of the specimens examined grow in limestone terrain.

I have used as a holotype the duplicate of the specimen held in P with reference: A.. F. G. Kerr 

10924, because it contains flowers and is a good representative of the species.

Specimens examined: Fig. 2.20. Thailand. South-Western Reg.: Prachuap Khiri Khan 

Prov.: Sam Roi Yawt, A. F. G. Kerr 10924 (BK, BM, K, L, P). South-Eastern Reg.: Sa Kaeo 

Prop.: Khao Tangok. Trail to the top, A. Trias Blasi 52 (BKF, TCD). Peninsular Reg.: Trang 

Prop.: Tham i-so. Subdistrict Lampura, A. Trias Blasi 35 (BKF, TCD).

Vietnam. Cochinchine, Pres de Ba Ria, mont Dinh, Pierre 4353 (P).

2. Cayratia japonica (Thunb.) Gagnep. in Lecomte, Notul. Syst. (Paris) 1(11): 349 

(1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 983 (1912); Gagnep. in Humbert, Suppl. FI. 

Indo-Chine 1: 901 (1950); Backer & Bakh.f, FI. Java (Spermatoph.) 2: 93 (1965); Momiy. in 

H.Hara, FI. E. Himalaya 1: 199 (1966), 2: 78 (1971); Momiy. in H.Hara & L.H.J.Williams, 

Enum. FI. Pi. Nepal 2: 93 (1979); Jackes, Austrobaileya 2(4): 376 (1987); D.G.Long & Rae, FI. 

Bhutan 2(1): 161 (1991); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 78 (1998); B.V.Shetty & 

P.Singh, FI. Ind. 5: 269 (2000); Ren &J.Wen, FI. China 12: 192 (2007).— VitisjaponicaTFsxria., 

FI. Jap. 104 (1784); King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 65: 403 (1896).— Cissusjaponica 

(Thunb.) Willd., Sp. PL, ed. 4 1(2): 659 (1798); DC., Prodr. 1: 632 (1824); Planch, in A.DC. & 

C.DC., Monogr. Phan. 5(2): 561 (1887). Type: Japan, crescit circum Nagafaki, inque 

Papenberg, C.P. Thunherg 5854 (lectotype, UPS-THUNB! (digital image), designated here). Ic: 

Jackes, Austrobaileya 2(4): 367. Fig 4. E — H (1988); C.L.Li, FI. Reipubl.Popularis Sin. 48(2): 

76. Fig: 12: 4-9 (1998).

— Vitis tenuifoliaSrii^t & Arn., Prodr. FI. Ind. Orient. 1: 129 (1834); M.A. Lawson in HooLf., 

FI. Brit. India 1: 660 (1875).— Cissus tenuifolia (Wight & Arn.) Heyne ex. Planch, in A.DC. & 

C.DC., Monogr. Phan. 5(2): 563 (1887).— Cayratia tenuifolia (Wight & Arn.) Gagnep. in 

Lecomte, Notul. Syst. (Paris) 1(11): 348 (1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 982 

(1912); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 900 (1950); Momiy. in H.Hara &
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L.H.J.Williams, Enum. FI. PI. Nepal 2: 94 (1979); B.V.Shetty & P.Singh, FI. Ind. 5: 273 

(2000).— Columella tenuifolia (Wight & Arn.) Merr. in Philipp. J. Sci., C. 11: 134. (1916).— 

Columella japonica (Thunb.) Merr. in Philipp. J. Sci., C. 13: 145 (1918). Type: Wall. Cat. 6022 a 

in part (holotype K, not seen; holot^pe E! (bottom specimen)).

— Vitis mollis Wall. ex. M.A. Lawson in Hook.f., FI. Brit. India 1: 660 (1875).— Cajratia japonica 

(Thunb.) Gagnep. var. mollis (Wall. ex. M.A. Lawson) Momiy. in H.Hara, FI. E. Himalaya 1: 

199 (1966). Type: India, Silhet, Wall. Cat. 6025 (holotype K!; isotype E!).

Slender herbaceous climber. Stem cylindrical to sub-cyHndrical, 2-5 mm diameter, 

branched, sparsely pubescent with hairs to 0.2 — 0.6 mm long, sometimes appearing 

glabrescent, ridged; tendril 2—3-furcate, slender, wiiy', leaf-opposed, cylindrical, peduncle 2 — 

10 cm X 0.05 — 0.1 mm long, then bifurcating and coiling 1—5 cm long, glabrous. Leaves 

compound, 5—foliate, pedate, alternate; pedole 1-9 cm x 1 — 1.5 mm, glabrous to pubescent, 

central petiolule 0.5 — 2.5 cm long, lateral petiolules 2 — 15 mm long then bifurcadng and 

somedmes subsessile to measuring 2-5 mm long, glabrous to pubescent; central leaflet blade 

ovate-laceolate to ellipdc, 2.5-11x1.5 — 5 cm, base cuneate to rounded; lateral leaflet blade 

1.5 - 7x1-3 cm, base slighdy oblique; margin dentate to slighdy dentate, apex acute, 

acuminate to cuspidate; adaxial side almost glabrous except for the presence of hairs on 

midrib, to pubescent with hairs concentrated on the veins, to completely hairy, abaxial side 

glabrous to densely pubescent with hairs concentrated on veins; veins protruding, 1 main basal 

vein in each leaflet, 3 — 9 pairs of secondary veins. Inflorescence ramified, axillary, mosdy 

dividing dichotomously, with numerous ramificadons, (2—)4 — 15 x (4—)6 — 22 cm, corymbose, 

lax; peduncle 3-10 cm x 1 — 1.5 mm, pubescent or glabrous, upper axis puberulent, pedicel 

0.75 - 2 mm long, puberulent with hairs to 0.1 mm long. Buds ovoid, 1 - 2.5 x 0.75 — 2 mm. 

Calyx cupuliform, endre to sub-lobed, margin sinuate, 0.5 — 1x1 — 1.75 mm, puberulent. 

Corolla petals 4, ovate, 1.5 — 2x1-2 mm, apex cucuUate, papillose to puberulent. Stamens 

4; filaments flattened, broadening at the base, 1 - 1.25 mm long; anthers ellipdc, medifixed, 

0.5 — 1 mm long. Ovary adnate to the disc; disc with 4 disdnct lobes, cupular, 0.5 — 1x1—2 

mm, glabrous. Style conical, 0.4 - 0.75 mm long; sdgma inconspicuous. Fruit berry, sub- 

globose, 5 — 10 mm diameter, glabrous, smooth. Seeds 2-4, triangular, 3.5 — 9 x 2.5 — 5 mm, 

adaxial side with two faces, abaxial side convex with a linear chalazal knot.

Thailand: NORTHERN: Mae Hong Son, Chiang Mai, Phayao, Nan, Lamphun, Phitsanulok. 

North-Eastern: Loei. South-Western: Kanchanaburi. Central: Saraburi, Nakhon
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Nayok. SOUTH-EASTERN: Chon Buri, Chanthaburi. PENINSULAR: Ranong, Surat Thani, 

Phangnga, Nakhon Si Thammarat, Satun, Songkhla, Yala, Narathiwat.

Distribution: Australia, Bangladesh, Bhutan, Cambodia, China, India, Indonesia (Java), Japan, 

Korea, Laos, Malaysia, Myanmar, Nepal, Philippines, Sri Lanka, Viemam.

Phenology: flowers and fruits aU year.

Ecology: grows in vergreen and deciduous forests, limestone areas and disturbed areas. 

Altitude: 0 — 2000 m.

Ethnobotany: In India: The berries are used as a poultice on swellings and aching parts. Also 

used in curries (Shetty & Singh, 2000).

Notes: In the UPS-THUNB herbarium two specimens labelled as Vitis japonica were found 

(UPS-THUNB 5853, 5854), which are considered syntypes (Hjertson', pers. comm.). I have 

selected the specimen UPS-THUNB 5854 as the lectotype since I believe it is the specimen 

that best represents the species.

In the first description of Vitis tenuifolia by Wight & Arnott (1834), they mentioned the 

closeness of this species to Cissus japonica (Thunb.) WiUd. (now Cayratia japonica). They 

compare their V. tenufolia specimen to a Chinese C. japonica specimen, and find the latter to 

have more obtuse leaflets and longer peduncles. I believe the morphological differences 

suggested above are likely to be due infraspecific variation since the specimens examined were 

collected in distant locations with different ecological conditions; the V. tenuifolia specimen in 

Nepal and the C. japonica one in Canton (China).

Later on, several authors (Lawson, 1875; Planchon, 1887; Gagnepain, 1911b, 1912, 1950; 

Merrill, 1916, 1918b; Momiyama, 1979; Shetty & Singh, 2000) have described both Cayratia 

japonica and Cayratia tenuifolia in the same account as separate species. In Chinese accounts they 

considered these two species to be conspecific (Li, 1998; Chen et al, 2007). After careful 

examination of the distinctive morphological characters suggested in the literature and the 

specimens available, no significant differences have been found between Cayratia japonica and 

Cayratia tenuifolia-, therefore I agree that these two species are conspecific.

Specimens examined: Fig.2.21. THAILAND. Northern Reg.: Mae Hong Son Prov.: Doi

Chang, T. Shimfu, H. Toyokuni, H. Koyama, T. Yahara <& Th. Santisuk T-20265 (AAU, BKF, L); 

Chiang Mai Prov.: Doi Sutep, A. F. G. Kerr 3236 (ABD, BM, K, TCD); Doi Sutep, E side.

' Dr. Mats Hjertson, Curator Museum of Evolution, Botany Section, Uppsala University,
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Chang Kian Valley,/.F. Maxwell 88-860 (BKF, L); Doi Chieng Dao, Doi Sahm Neun Range, 

Doi Chiam,/.F Maxwell 90-780 (A); Doi Sutep-National Park, E side of Doi Pui, Chang Kian 

Village area, /.F. Maxwell 90-1113 (A, CMU); Mae Soi Ridge, Mae Soi Subdistrict, at Ban Bah 

Gluay (Mao Village),/.F Maxwell 91-394 (A, E); Mae Soi Ridge, Mae Soi Subdistrict, west of 

Ban Bah Gluay (Mao Village), J.F. Maxwell 92-203 (A, CMU, E, P); Doi Intanon Nadonal 

Park, E side, at the km 38 checkpoint, Huay Hoy area,/.F Maxwell 93-112 (A, CMU); below 

the summit of Doi Lohn/Doi Mawn Lahn, bordering the western side of Jaw Sawn National 

Park, J.F. Maxwell 97-171 (A BKF, CMU); Awp (Ob) Luang National Park, Hahng Dohng 

Subdistrict, SE. Side of Doi Eum, above Doi Kum (Hmong) Village, J.F. Maxwell 98-841 (A, 

BKF, CMU); above Mae Sa Mai (Hmong) village, near Mae Sa Gov (Hmong) village; Bong 

Yaeng subdistrict,/.F. Maxwell 01-620 (A, CMU); Wat Chiang Dao, G. Murata, K Iwatsuki 

Ch. Pengklai T-14845 (L); Doi Inthanon, H. P. Nooteboom 827 (BKF, L); Pang Tawn, Put 3904 

(ABD, BK, BM, E, K, TCD). Phajao Prov.: Doi Angka, Col Da Pa Mawn spur, H. B. G. 

Garrett 570 (ABD, BKF, E, K, L); Doi Luang National Park, E side, Jahm Bah Tawng Falls 

area, stream flowing to Jahm Bah Tawng Temple, J.F. Maxwell 97-685 (A, BKF, CMU); Man 

Prop.: Tham Pa Tok near Nan, K Larsen, W Larsen, C. Nijomdham, P. Sirirugsa, D.D. 

Firvengadum, C. T. Nergaard 43583 (AAU); Lamphun Prov.: Doi Kuhn Dahn Nadonal Park, 

W side, Nadonal Park Headquarters, J. F. Maxwell 94-699 (A, BKF, CMU); Phitsanulok 

Prov.: Phu Rom Rot, one of the peaks of Phu Miang, T. Shimts^u, K Iwatsuki, N. Fukuooka, M. 

Hutoh, D. Chaiglom A. Nalampoon T-11497 (AAU, BKF, L). North-Eastern Reg.: Loei 

Prov.: Phu Kradung, L. Mitsuta, H. Nagamasu, T. Yahara eF iV. Nantasan, T-42287 (A, AAU, 

BKF, L). South-Western Reg.: Kanchanaburi Prov.: near Ka Tha Lai in Pan Paung River 

Valley, Kostermans 804 (A, BK, K, L); Brangkasi, Kostermans 886 (A, K, L); Sanghkla, J. F. 

Maxwell 73-200 (AAU, BK); Toong Yai Naresuan Wildlife Reserve, Lai Wo Subdistrict, Ban 

Saneh Pawng area (Karen village) near Ro-Kee Stream,/. F. Maxwell93-891 (A, BICE, CMU); 

near Neeckey, near Wangka, Wichian 494 (A, BK, K, L, P). Central Reg.: Saraburi Prov.: 

Sahn Lahn, J.F. Maxwell 74-621 (AAU, BK, L); Muang, J.F. Maxwell 74-726 (AAU, BK, L); 

Nakbon Najok Prov.: Nang Rong Falls, K. Larsen, T. Santisuk <& F. Wamcke 3348 (AAU, 

BKF, P). South-Eastern Reg.: Chon Burt Prov.: Toong Brong,/. F. Maxwell 71-771 (AAU, 

BK); Troong Brong,/. F. Maxwell 72-594 (Bk, L); Kow Kieo,/. F. Maxwell 75-550 (AAU, BK, 

L); Kow Kieo, /. F. Maxwell 76-236 (AAU, BK, L); Chanthaburi Prov.: North Soy Dow 

Mountain,/. F. Maxwell75A91 (AAU, BK, L). Peninsular Reg.: Kanong Prov.: Khao Pawta 

Luangkaeo, T. Shimi:^, H. Tojokuni, H. Kqyama, T. Yahara <& Ch. Nijomdham T-26620 (BKF, L); 

Surat Thant Prov.: Surat, A. F. G. Kerr 11286 (BK, BM, K); Ban Kawp Kep, A. F. G. Kerr
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13320 (BK, BM, K); Phangnga Prov.: Khao Khlong Yang at Khao Phra Mi, K. Larsen, YY 

Larsen, I. Nielsen <& T. Santisuk 30662 (tYAU, L, P). Nakhon Si Thammarat Prov.: Tao Kam 

Deng, Kao Luang, A. F. G. Kerr 10799 (BK, BM, K, L); Khao Kao, Thung Song, T. Shimi:^, 

N. Fukuoka <& A. Nalampoon T-8163 (BKF, L); Khao kao, Thung Song, T. Shimit^u, N. 

Fukuoka A. Nalampoon T-8188 (AAU, BKF, L); Satun Prov.: Kuan Karong, 40km NW of 

Satun, Ch. Charoenphol, K Larsen Wamcke 3788 (AAU, L); Songkhla Prov.: Koh Hong, 

K Larsen, S.S. Larsen, S.S. P,£nner, C. Niyomdham, W. Ueachirakan, P. Sirirugsa 42651 (AAU, 

PSU); Yala Prov.: Betong, A. F. G. Kerr 10062 (ABD, BK, BM); Narathiwat Prov.: Sungei 

Kolok, Nikom Waeng, K Larsen (&’ S.S. Larsen 32877 (AAU, L, P); Sirintorn Falls,/.F. Maxwell 

87-291 (A, BKF, L, P, PSU).

3. Cayratia mollissima (Wall.) Gagnep. in Lecomte, Notul. Syst. (Paris) 1(11): 345 

(1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 977 (1912); Gagnep. in Humbert, Suppl. FI. 

Indo-Chine 1: 897 (1950); B.V.Shetty & P.Singh, FI. Ind. 5: 270 (2000).— Litis mollissima^HzL 

in Roxb., FI. Ind. (Carey & WaUich ed.) 2: 482 (1824); M.A. Lawson in Hook.f., FI. Brit. India 

1: 656 (1875); King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 65; 402 (1896).— Gissus mollissima 

(Wall.) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 575 (1887).— Golumella mollissima 

(Wall.) Merr., Enum. Philipp. FI. P1.3: 8 (1923); Craib, FI. Siam. Enum. 1; 310 (1926). Type: 

Malaysia, Penang, Wall. Cat. 6012 (holotype Kl).

— Gissus geniculata Blume, Bijdr. FI. Ned. Ind. 4: 184 (1825); Planch, in A.DC. & C.DC., 

Monogr. Phan. 5(2): 573 (1887). synon. nov.— Vitis geniculata (Blume) Miq., Ann. Mus. Bot. 

Lugd. Bat. 1: 81. (1863). synon. nov.— Gayratia geniculata (Blume) Gagnep. in Lecomte, Notul. 

Syst. (Paris) 1(11): 345 (1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 976 (1912); Gagnep. in 

Humbert, Suppl. FI. Indo-Chine 1; 897 (1950); Backer & Bakh.f., FI. Java (Spermatoph.) 2: 93 

(1965); D.G.Long & Rae, FI. Bhutan 2(1): 161 (1991); C.L.IJ, FI. Reipubl. Popularis Sin. 48(2): 

71 (1998); B.V.Shetty & P.Singh, FI. Ind. 5: 268 (2000); Ren & J.Wen, FI. China 12: 190 

(2007). synon. nov.— Golumella geniculata (Blume) Merr. in Philipp.,}. Sci., C. 11: 132. (1916); 

Merr., Enum. Philipp. FI. P1.3: 8 (1923). synon. nov. Type: in regionibus calcareis insulae 

Javae, Blume s.n. (lectotype L! (digital image with specimen barcode L0746890).

— Vitis wrayi King,}. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 65: 394 (1896) p.p. synon. nov.— 

Gayratia wrayi (King) Gagnep. in Lecomte, Notul. Syst. (Paris) 1(11): 346 (1911); Gagnep. in 

Lecomte, FI. Indo-Chine 1: 978 (1912); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 898 

(1950); B.V.Shetty & P.Singh, FI. Ind. 5: 277 (2000). synon. nov. Type: Malaysia, Lamt Perak, 

King’s Gollector 6426 (lectotype K!, designated here).
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Woody climber. Stem cylindrical, 2 — 8 mm diameter, branched, hairy with dense villous 

hairs 0.2 - 1.25 mm long to glabrous, ridged, with a thin bark peeling off when mature; tendril 

simple to 2—3—branched, robust, leaf-opposed, cylindrical, peduncle straight 3 — 18 cm long, 

then coiling 3 — 13 cm long, then bifurcating and coiling 1-5 cm long, glabrous, heaves 

compound, 3—foliolate, alternate; pedole 2.5 — 9 cm x 1 — 2 mm, densely villous, sparsely hairy 

to glabrous, central petiolule 1 — 3.5 cm x 1 — 1.5 mm, lateral pedolules 0.25 - 1 mm long, 

indumentum as pedole; central leaflet blade ehipdc, ovate to lanceolate, 10 — 20 x 3.5 - 10 cm, 

base cuneate, rounded to tmncate; lateral leaflet blade 7 — 15 x 2.5 — 8 cm, base slighdy 

oblique; margin crenate to slighdy dentate, apex acuminate to cupsidate; adaxial and abaxial 

sides densely villous concentrated on veins to sparsely hairy or glabrous with some hairs in the 

midrib to 0.5 mm long, veins protruding, 1—2 main basal veins, 6 — 8 pairs of secondary 

veins. Inflorescence ramified, axillary, mosdy dividing dichotomously, corymbose, lax; 

peduncle 3 — 8 cm x 1 - 2 mm, hairy with upper axis becoming densely puberulent (0.05 — 0.1 

mm long), pedicel 1 — 3.5 mm long, puberulent with hairs 0.05 - 0.1 mm long. Buds ovoid to 

globose, 1.5 — 3 X 1.5 — 2.5 mm. Calyx cupuhform, endre, margin sinuate, 0.5 — 1x1— 2.25 

mm, puberulent. Corolla petals 4, ovate, 1.75 — 2.5 x 1 — 1.5 mm, apex cucullate, farinose. 

Stamens 4; filaments flattened, broadening at the base, 0.75 — 1.5 mm long; anthers ellipdc to 

oblong, medifixed, 0.75 — 1 mm long. Ovary adnate to the disc; disc with 4 lobes, cupular, 0.5 

— 1 X 1 — 2 mm, glabrous. Style conical, 0.5 — lx 0.3 mm; sdgma inconspicuous. Fruit berry, 

subglobose, 6 — 13x7 — 15 mm, smooth, base attenuate. Seeds 3 — 4, obovoid, ovoid to 

ellipsoid, 6 — 9 x 5 — 7 mm, adaxial side with a deep ellipdc cavity occluded by a membrane, 

abaxial side convex with an ellipdc to linear chalazal knot.

Thailand: Peninsular: Chumphon, Ranong, Surat Thani, Phangnga, Phuket, Nakhon Si 

Thammarat, Trang, Satun, Songkhla, Pattani.

Distribution: China, Cambodia, India, Indonesia (Java), Laos, Malaysia, Myanmar, 

Philippines, Viemam.

Phenology: flowers and fruits: all year.

Ecology: grows in evergreen forest and in disturbed areas.

Altitude: 0 — 900 m.

Ethnobotany: stem used on sores (from specimen label (Thailand)).
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Notes: The Cajratia specimens examined that have a woody habit, adaxial side of the seeds 

with a deep cavity occluded by a membrane and 3-foliolate leaves, have been idendfied by 

various authorities as three separate species: C. geniculata (Blume) Gagnep., C mollissima (Wall.) 

Gagnep. and C. wrayi (King) Gagnep. C. mollissima (as V. mollissima) was first described in 1824 

(Roxburgh) from a Malay specimen, C. geniculata (as Cissus geniculata) in 1825 (Blume) from a 

Javanese specimen and C. wraji (as V. luraji) in 1896 (Kin^ also from a Malay specimen. 

When comparing the first descriptions of aU 3 species the only difference between them is that 

C. mollissima stem and leaflets bear dense soft villous hairs, while C. geniculata has petioles and 

leaflets hair)^ and C. wrayi can be puberulent when young. Some additional publications have 

included these three species. Gagnepain (1912, 1950), separated C. geniculata from C. mollissima 

and C. wrayi because the former has orbicular seeds with a rounded adaxial aperture, while the 

other two species have seeds that are longer than they are broad and with an elliptic adaxial 

aperture; he then separated C. mollissima from C. wrayi because the former species has finely 

villous petals, seeds measuring 15 x 10 mm and the central foliole with an acute base, while 

the latter has glabrous petals, seeds measuring 9 — 10x6 — 7 mm and the central petiole with 

an attenuate-truncate base. In 2000, Shetty & Singh also included aU three species, this time 

they separated C. geniculata from C. mollissima and C. wrayi because the former has seeds 

measuring 6 — 1 yi 5 mm and a circular adaxial pit, while the other two species have seeds 

measuring 9 — 10x5 — 7 mm and a rectangular adaxial pit; they then separated C mollissima 

from C wrayi because the former has soft villous hairs, foUoles serrate-dentate, acuminate- 

cuspidate and seeds witii a linear chalazal knot, while the latter is glabrous, has folioles 

distantiy serrate, acuminate and seeds with spathulate chalazal knot.

After comparing all of the available specimens identified as any of these tliree species, I could 

only see one obvious morphological difference: while some specimens have dense villous 

hairs, others were almost glabrous or with sparse hairs. None of the differentiating characters 

pointed out by the previous authors could be confirmed since several specimens had 

intermediate characters. In particular, none of the specimens had flowers with hairy petals as 

mentioned by Gagnepain (1912, 1950), they aU had farinose flowers.

I believe that the variation in indumentum observed in the specimens examined and also 

observed in the first descriptions, could be due to infraspecific variability and is not sufficient 

to keep these three species as separate. Although a varietal status could be granted to separate 

densely villous specimens from those less hairy, I believe this could create confusion and it is
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best to treat C. geniculata, C. mollissima and C. wraji as conspecific within C. niollissima, which has 

nomenclatural priority.

The species Vitis wraji King is also the basionym of Tetrastigma wraji (King^ Craib, now a 

synonym of Tetrastigma dubium (M.A. Laws.) Planch. It is thought that some of the specimens 

examined by King (1896) belonged to Tetrastigma and others to Cajratia, however he does not 

designate any of them as a holotype. In K I came a across a specimen mentioned in King’s 

(1896) publication that was marked as a holotype of Cajratia wraji. Since I cannot be sure this 

is the holotype, I have selected it here as the lectotype.

Here I have selected the lectotype for C. geniculata from a specimen found in L with a label 

with Blume’s handwriting (Van Welzen, pers. comm.), and also showing best the 

morphological characters of the species (barcode L0746890).

Specimens examined: Fig. 2.22. Thailand. Peninsular Reg.: Chumphon Prov.: Ban 

Tung Maha, A. F. G. Kerr 11360 (BK, BM, K, L). Ranong Prov.: Klong Naka WildHfe 

Sanctuary, T. Shims^, FI. Tojokuni, H. Kojama, T. Yahara <& Ch. Nijomdham T-26540 (AAU, L). 

Surat Thani Prov.: Koh Pangang, R. Geesink, P. Hiepko C. Phenklai 7787 (BKF, K, L, P). 

Phangnga Prov.: Kao lak, S. of Takuapa, R Geesink GrT. Santisuk 5197 (AAU, BKF, L); Nai 

Chong, R. Geesink T. Santisuk 5335 (AAU, BKF, E); Kao Bangto, A. F. G. Kerr 17192 (BK, 

BM, K, L); Khao Phra Mi, K Larsen, FF Larsen, I. Nielsen & T. Santisuk 30816 (AAU, L). 

Phuket Prov.: Klawng Ton (Satul), A. F. G. Kerr 14465 (A, BK, K, L); Trang, Kao Kao, Rabil 

320 (ABD, BK, BM, K). Nakhon Si Thammarat Prov.: Gahrome Falls, Khao Luang 

National Park,/. F. Maxwell 84-477 (A, PSU), 86-137 (A, BKF, L, PSU); Trang Prov.: Kao 

Chong area, Ch. Charoenphol, K Larsen <& E. Wamcke 3695 (AAU, L); Kao Chong area, R. 

Geesink, T. Haitink eF C.C. Charoenpol 7218 (AAU, BKF, K, L, P); Khao Chong,/.F. Maxwell 

75-851 (AAU, BK, L); Khao Chong National Park, J.F. Maxwell 85-950 (A, PSU); Amphoe 

Nayong, Khao Chong National Park. Trail from Botanic Garden Headquarters to Ton Yai, 

D.J. Middleton, T. Boonthavikoon, S.J. Davies, C. Hemrat M.F. Newman 356 (BKF, E). Satun 

Prov.: Kuan Karong, 40km NW of Satun, Ch. Charoenphol, K Larsen <& E. Wamcke 3838 

(AAU, L); Tarutao National Park. Along beach west of Adang H. Q., G. Congdon 364 (A, 

AAU, PSU); Tarutao National Park. Along beach west of Adang H. Q., G. Gongdon 728 (A, 

AAU); Tarutao National Park. Adang Island, G. Gongdon 1229 (A, AAU, PSU); near Nam Rah 

Village, Toong Ngui subdistrict,/.F. Maxwell 84-101 (A, BKF, PSU); Tarutao Island, NW side,
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Ao Jahk area; Tarutao National Park,/.F. Maxwell 87-401 (A, BKF, L, PSU); Amphoe Khuan 

Don, Thale Ban National Park. Ya Roi, DJ. Middleton, T. Boonthavikoon, S.J. Davies, C. Hemrat 

M.F. Newman 409 (E, BKF). Songkhla Prov.: Boripat Falls Park,/.F. Maxwell 86A38 (A, 

BKF, L, PSU); Boripat Falls,/.F. Maxwell91-522 (A, F, P). Pattani Prov.: Sai Khao waterfall, 

K. Larsen, S.S. Larsen, C. Nijomdham, W. Ureachirakan dr P. Sirimgsa 42262 (tVAU, PSU). 

Indonesia. West Java, Forbes 435 (BM).

Malaysia. Borneo, Penibukan, Clemens 30825 (BM); Penang, Curtis s.n. (P); Larut Perak, Ydr.g^s 

Collector 6426 OP).

Vietnam. Annam, Dent du Tigre, Prov. QuangTri, Poilane 10236 (P).

4. Cay ratio novemfolia (Wall, ex M.A. Lawson) Burkill ex Hill, Index Kew. Suppl. 

(1938).— ]/itis novemfolia'^du. ex. M.A. Lawson in Hook.f., FI. Brit. India 1: 662 (1875); King, 

J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 65: 403 (1896).— Cissus novemfolia (Wall, ex MA. 

Lawson) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 559 (1887). Type: Singapore, Wall. 

Cat. 6030 (holotype K, not seen; isotype F!).

— Cayratia novemfolia (Wall, ex M.A. Lawson) Burkill, Diet. econ. Prod. Malay Penins. 2: 2246 

(1935), in syn. nom. invalid, pro syn. 'Nitis novemfolia'^dls. ex. M.A. Lawson.

Woody climber. Stem cylindrical, to 7 mm diameter, branched, glabrous sometimes with 

few scattered hairs to 0.5 mm long, these are generally bent in a hook-shaped shape, 

sometimes thin bark flaking off, ridged; tendril simple to 2-3—branched, robust, leaf-opposed, 

cylindrical, 8 — 25 cm long, generally glabrous. Leaves compound, 5-9—foliate, pedate, 

alternate; petiole 7 — 18 cm x 2 — 4 mm, indumentum as on stem, central petiolule 4 — 7 cm x 

1.5-2 mm, lateral petiolules 1-4 cm long, first division 0.5 — 4 cm long, second division 0.5

— 1.5 cm long, indumentum as on stem; central leaflet blade elliptic to obovate, 7 - 21—(27) x 4

- 7.5 cm, base cuneate; lateral leaflet blade 4-19x2-6 cm, base oblique; margin dentate, 

apex apiculate to cuspidate; adaxial and abaxial side glabrous to slightly hairy concentrated on 

the veins with hook-shaped hairs 0.2 — 0.4 mm long, abaxial side with denser hairs when 

present, veins protruding, 1 main basal vein, 6 — 12 pairs of secondary veins. Inflorescence 

ramified, axillary, mostly dividing dichotomously, corymbose, lax, 8-12x9-15 cm; 

peduncle 6-20 cm x 2 - 3 mm, hairy as on stem, upper axis pubemlent with slightly bent 

hairs to 0.2 mm long, pedicel 2 — 4 mm long, puberulent. Buds ovoid, 2-3x2 — 2.5 mm. 

Calyx cupuHform, entire, margin sinuate, 0.75 — 1.5 x 1.5 — 2.5 mm, puberulent. Corolla 

petals 4, ovate, 2 — 2.25 x 1.5 mm, apex cucuUate, glabrous to farinose. Stamens 4; filaments
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flattened, broadening at the base, 1.5 mm long; anthers elliptic, medifixed, 0.75 — 1 mm long. 

Ovary adnate to the disc; disc with 4 lobes, cupular, 0.5 — 0.75 x 1.5 — 1.75 mm, glabrous. 

Style conical, 0.5 — 0.75 mm long; stigma inconspicuous. Fruit berry, subglobose, 1.5 — 3 x 

1.75 — 4 cm, smooth, base attenuate. Seeds 3 — 4, elliptic to sub-globose, 11 — 17 mm long, 

adaxial side with a deep elliptic cavity occluded by a membrane, abaxial side convex.

Thailand: Northern: Chiang Mai. PENINSULAR: Chumphon.

Distribution: India (Andaman Islands), Indonesia (Java), Malaysia, Singapore.

Phenology: flowers and fruits: January—July.

Ecology: grows in evergreen forest.

Altitude: 100 — 1500 m.

Notes: In 1935, BurkiU mentioned the name Cayratia novemjolia Herb. Kew as a synonym of 

Vitis novemjolia'^SSs. ex. M.A. Lawson. According to the reference “Herb. Kew” it seems likely 

this name was taken from a herbarium specimen label examined at K. Although this is the first 

mention of this name, it is not a new combination since BurkiU (1935) never transferred the 

species into Cayratia. As mentioned by Latiff (2001b: 187), the name Cayratia novemjolia was 

validated later on in Index Kewensis Suppl. (HiU, 1938), where it was placed in Cayratia.

This species is morphologicaUy closest to Cayratia pedata. Planchon (1887) indicated that C. 

pedata and C. novemjolia can be easily differentiated since C. novemjolia has seeds that are eUiptic 

and larger than those of C. pedata. Lawson (1875) indicated that C. pedata has smaUer seeds 

than those of C. novemjolia. Since the Vitaceae generaUy have a long fruiting and flowering 

period it is sometimes difficult to determine when a fruit is fuUy mature and therefore to 

record the correct size of fruits and seeds (pers. obs.). However, according to most 

publications (Lamarck, 1783; Lawson, 1875; Planchon, 1887), the size of C. novemjolia's fruit is 

also consistently larger (1.5 — 3 x 1.75 — 4 cm) than those of C. pedata (0.5 - 1 cm diameter). In 

addition, under the Ught microscope the hairs on the leaflets and inflorescences of C. pedata 

are generaUy straight and dense, while those in C. novemjolia are absent or bent in a hook

shaped shape and sparse. Also, the petioles and petiolules in C. pedata are covered with two 

types of hairs: dense pale hairs to 0.5 mm long and sparse dark or pale hairs to 1 — 1.5 mm 

long; while in C. novemjolia they are glabrous or covered with only hook-shaped hairs to 0.2 — 

0.4 mm long. AU of these differentiating characters support C. pedata and C. novemjolia as two 

different species.
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Specimens examined: Fig. 2.23. Thailand. Northern Reg.: Chiang Mai Prov.: Doi 

Angka, Nakawn, A.. F. G. Kerr 6340 (BK, BM, K, L, P); Doi Intanon National Park, E side, at 

the km 38 checkpoint, J. F. Maxwell 93-123 (A, CMU); Dteen Dohk Village, Top Sadet 

subdistrict, border on Jae Sawn National Park,/. F. Maxwell96-997 (A, CMU); Doi Lohm, W 

side, above Mae Gahm Bawng Village, at the falls Huay Gayo subdistrict, J. F. Maxwell 96- 

1392 (A, BKF, CMU). Peninsular Reg.: Chumphon Prov.: Ban Kraye (Langsuan), A. F. G. 

Kerr 11990 (BK, BM, K).

India. Andaman Islands, South Andaman, Port monat. King’s Collector s.n. (P); Andaman 

Islands, South Andaman, Hobday pur. King’s Collector s.n. (P); Mont Nilagiri, 1474 (P) 

Indonesia. Java, Kambahan F.R., near Lubuksikaping, 13867 (BM).

Malaysia. Perak, Maxwell’s HiU (Bukit Larut), Ridlg 5235 (BM); Hutan Simpan Bukit 

Kesing, Tereng, T.P.B. 1178 (K, L, P, SING).

5. Cayratia pedata (Lam.) Juss. ex Gagnep. in Lecomte, Notul. Syst. (Paris) 1(11): 346 

(1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 979 (1912); Gagnep. in Humbert, Suppl. FI. 

Indo-Chine 1: 898 (1950); Suess., Nat. Pflanzenfam. 20d: 279 (1953); Backer & Bakh.f., FI. 

Java (Spermatoph.) 2: 93 (1965); Latiff, Sains Malaysiana 10(2): 129 (1981); C.L.Li, FI. Reipubl. 

Popularis Sin. 48(2): 72 (1998); B.V.Shetty & P.Singh, FI. Ind. 5: 271 (2000); Ren & J.Wen, FI. 

China 12: 190 (2007).— Cissus pedata Lam., Encycl. 1: 31 (1783); Roxb., FI. Ind. (Carey & 

Wallich ed.) 1: 431 (1820); DC., Ptodr. 1: 632 (1824); Planch, in A.DC. & C.DC., Monogr. 

Phan. 5(2): 558 (1887).— Vitispedata (Lam.) Wall, ex Wight, Cat. Ind. PI. 26 (1833); Wight & 

Am., Prodr. FI. Ind. Orient. 1: 128 (1834); M.A. Lawson in Hook.f., FI. Brit. India 1: 661 

(1875). Type: Belutta-tsjori-valli Rheede, Hort. Malab. 7: t. 10 (1688) (holotype (seen in 

www.botanicus.org)). Ic: C.L.Li, FI. Reipubl.Popularis Sin. 48(2): 73. Fig: 11:2 — 4 (1998).

— Columella pedata Lour., FI. Cochinch. 1: 86 (1790); Merr., Philipp. J. Sci., C. 11: 134. (1916). 

Type: Cochinchine (holotype BM! (barcode BM000838327)).

Woody climber. Stem erect, cylindrical, to 5 mm diameter, with ridges regularly arranged 

in a parallel manner, pubescent with 2 types of hairs: densely covered with pale hairs to 0.5 

mm long and sparsely covered with dark or pale hairs to 1 - 1.5 mm long; tendril simple to 

bifurcate, robust, leaf-opposed, tendril peduncle straight 5 — 9 x 1 — 2 mm, then curling 3 — 7 

cm long, then bifurcating and each branch to 2 — 4 cm x 1 mm, branches can bifurcate again, 

densely hairy with 2 types of hairs as on stem. Leaves compound, 5—9—(11)—foliolate, pedate,
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alternate; petiole 2-14 cm x 1 - 3 mm, densely hairy with 2 types of hairs as on stem, 

pedolules 1—6 cm long, lateral petiolules bifurcate 1 — 4 times and each measuring 0.5 — 1 cm 

long, densely hairy with 2 types of hairs as on stem; central leaflet blades elliptic to ovate 

sometimes obovate, 5 - 16-(22) x 2.5 - 10 cm, base cordate to rounded; lateral leaflet blades 

ovate to elliptic, unequal, 1.5 — 13-(22) x 0.5 — 7—(10) cm, base oblique; margin dentate to 

almost entire, apex acute to cuspidate, adaxial side hairy with moderately dense hairs 

concentrated on the veins, abaxial side with very dense rather straight stiff hairs (not hook

shaped) measuring 0.5 - 0.7 mm long, concentrated on the veins; 1 midrib, 5-10 pairs of 

secondary veins. Inflorescence axillary, dividing dichotomously, corymbose, lax, 2 — 4 x 2 — 8 

cm; peduncle 2-8 cm x 1 mm, densely hairy with 2 types of hairs as on stem, upper axis with 

stiff dense hairs to 0.2 mm long, pedicels 1—2 mm, pubemlent with hairs 0.1 — 0.2 mm long. 

Buds ovoid, 2 — 2.5 x 2 mm. Calyx cupuUform, entire, sinuate 0.5 x 1 — 2 mm, densely 

puberulent as in pedicel. Corolla petals 4, broadly ovate, 2.25 x 1.25 mm, apex cucuUate, 

spreading out at anthesis, farinose to papillose. Stamens 4; filaments flattened, broadening at 

the base, 1 — 1.25 mm long; anthers orbicular, 0.5 - 0.7 mm long, medifixed. Ovary adnate to 

the disc; disc with 4 lobes, cupular, 0.5 — 1x1—2 mm, glabrous. Style cylindrical, filiform, 1 

mm long, stigma inconspicuous. Fruit berry, subglobose, 5 — 10 mm diameter, apex flattened, 

base attenuate. Seeds 2 — 4, oblong, 6 — 7 x 5 — 6 mm, abaxial side convex with an ovate ovate 

chalazal knot, adaxial side with a circular cavity occluded by a membrane.

Thailand: Northern: Chiang Mai. SOUTH-WESTERN: Kanchanaburi. CENTRAL: Saraburi, 

Krung Thep Maha Nakhon (Bangkok). South-Eastern: Chon Buri. PENINSULAR: 

Chumphon, Nakhon Si Thammarat.

Distribution: Bangladesh, China, Cambodia, India, Indonesia (Java), Laos, Malaysia, 

Myanmar, Nepal, Philippines, Sri Lanka, Vietnam.

Phenology: flowers: April — July; fmits: June — August.

Ecology: grows in evergreen and deciduous forest; thickets; disturbed areas such as waste 

grounds and scrubs.

Altitude: 0 — 1000 m.

Ethnobotany: In India: Leaves are astringent and refrigerant. Leaf concoction is used to 

check uterine reflexes. Roots are made into a paste and then after heating it slightly they are 

applied on cracked heels. Leaves are used as vegetable. (Shetty & Singh, 2000).
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Notes: Rheede (1688) published the species Belutta-tsjori-valli with no mention of a specimen 

examined but with a very detailed illustration (Rheede, Hort. Malab. 7: t. 10 (1688)). Lamarck 

(1783) validated the publication of this species by giving it the binomial name Cissus pedata, 

with no mention of a type specimen or any specimen examined, but only citing Rheede’s work 

(1688).

Shetty & Singh (1988) indicated as syntypes for this species, a specimen with reference “Herb. 

Lamarck (P-LA)” together with the illustration cited in the first description by Lamarck (1783) 

published by Rheede (1688). I have found two specimens (barcodes P00295580, P00295581) 

and one illustration (barcode P00295582) in the P-LA herbarium labeled as the syntypes and 

epitype of Cissus pedata, respectively. These specimens I believe are the same ones mentioned 

in Shetty & Singh (1988) as syntypes. The original writing on these specimens indicates the 

reference ‘'''Belutta-tsjori-valli Rheede, Hort. Malab. 7: t. 10” written in Lamarck’s handwriting as 

confirmed by checking a sample of it in Burdet (1976). However, this suggests that these 

specimens are unhkely to be the original specimens used by Rheede and since Lamarck never 

mentioned any specimens in his first description I cannot confirm that these were used to 

describe Cissus pedata. It could be equally possible that Lamarck only used the description and 

illustration by Rheede to write his own description and that he later determined the P-LA 

specimens as Cissus pedata. Therefore 1 believe that the specimens in P-LA should not be used 

as types and that the illustration by Rheede should prevail as the holopqje.

The first description of the synonym Columella pedata Lour, does not indicate a type specimen. 

It is known that Loureiro’s collections are only partly preserved (Stafleu & Cowan, 1981), 

though the main collection which is stiU in good order is in BM with some specimens also in P 

and LINN. I have found a specimen in BM in very bad condition, thought to be the holotype 

designated by Loureiro (1790) (barcode BM000838327). However, Loureiro (1790) mentioned 

the colour of the flower and inflorescence type and morphology, in the first description and 

the specimen in BM has no inflorescence present. Since this specimen is in bad condition, it is 

possible that the inflorescence could have been lost.

In Shetty & Singh (1989), they mention that the epithet pedata has been used independently by 

two authors to create three different names for the same species, all of them heterotypic 

{Cissus pedata Lam. (Lamarck, 1783), Columella pedata Lour. (Loureiro, 1790) and Cagemla pedata 

Lour. (Loureiro, 1790)). Gagnepain (1911b) mentioned three synonjTns for the new
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combination Cayratiapedatcr. Cissuspedata Lam., Vitispedata (Lam.) Wall ex Wight and Columella 

pedata Lour. The basionym should be the earliest legitimate one, in this case Cissus pedata Lam. 

(Shetty & Singh, 1989).

The morphological differences between C. pedata and C. novemfolia are discussed in the C. 

novemfolia notes.

Specimens examined: Fig. 2.24. Thailand. Northern Reg.: Chiang Mai Prov.: Doi 

Sutep, vT. F. G. Kerr 1210 (BM, K, TCD); Doi Sutep- Pui National Park, N side, Mae Sa Falls, 

J. F. Maxwell 89-834 (L). South-Western Reg.: Kanchanaburi Prov.: Thung Kang Gang, K 

Larsen 10580 (AAU); W of Sri Sawat, K Larsen <& S.S. Larsen 33841 (AAU, L); W of Sri Sawat, 

K Larsen & S.S. Larsen 33856 (AALf, L, P). Central Reg.: Saraburi Prov.: Sahn Lahn,/. F. 

Maxwell 74-542 (AAU, BK, L); Sahn Lahn, J. F. Maxwell 74-763 (AAU, BK, L). Krung Thep 

Maha Nakbon (Bangkok) Prov.: Bangkok, A.. F. G. Kerr 4316 (ABD, BM, K, TCD); 

Bangkok, A. F. G. Kerr 10677 (ABD, BK, BM, K); Bangkok, A. Marcan 312 (ABD, BM, K); 

Bangkok, A. Marcan 2040 (ABD, BM, K, TCD); Bangkok, A. Marcan 2076 (BM, K). South- 

Eastern Prov.: Chon Buri Reg.: Siricha, Kow Kieo, J. F. Maxwell 75-392 (AAU, BK, L). 

Peninsular Reg.: Chumphon Prov.: Amphoe Muang Chumphon: Thungraya Nasak Wildlife 

Sanctuary. Trail from Khlong Hin Lo Ranger Substation, D. J. Middleton, S. S. Suddee, S. J. 

Davies <&’ Ch. Hemrat 1455 (A, BKF, CMU). Nakhon Si Thammarat Prov.: Khao Luang, 

GF. van Beusekom dr C. Phengkhlai 896 (AAU, BKF, E, L).

6. Cayratia trifolia (L.) Domi, Biblioth. Bot. 89: 370 (1927); Suess., Nat. Pflanzenfam. 

20d: 280 (1953); Backer & Bakh.f., FI. Java (Spermatoph.) 2: 93 (1965); Momiy. in Fl.Hara, FI. 

E. Himalaya 1: 199 (1966); Momiy. in H.Hara & L.H.J.Williams, Enum. FI. PI. Nepal 2: 94 

(1979); Latiff, Sains Malaysiana 10(2): 135; Jackes, Austrobaileya 2(4): 368 (1987); C.L.Li, FI. 

Reipubl. Popularis Sin. 48(2): 75 (1998); B.V.Shetty & P.Singh, FI. Ind. 5: 275 (2000), Ren & 

J.Wen, FI. China 12: 191 (2007).— ViUs trifolia L., Sp. PI. 1: 203 (1753); King,]. Asiat. Soc. 

Bengal, Pt. 2, Nat. Hist. 65: 402 (1896).— Cissus trifolia (L.) K.Schum. in K. Schum. et Hollr., 

FI. Kais. Wilh. Land 71 (1889).— Columella trifolia (L.) Merr., Philipp. J. Sci., C. 11: 134. (1916). 

Type: " Habitat in India.", Herb. Sloane 165: 84, Samuel Browne 67 (neotype BM-SL, digital 

image). Ic: Jackes, Austrobaileya 2(4): 367. Fig 1. G - J (1988).

- Cissus camosa Lam., Encycl. 1:31 (1789); DC., Prodr. 1: 630 (1824); Planch, in A.DC. & 

C.DC., Monogr. Phan. 5(2): 570 (1887).— Vitis camosa (Lam.) Wall, ex M.A. Lawson in
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Hook.£, FI. Brit. India 1: 654 (1875).— Cayratia camosa (Lam.) Gagnep. in Lecomte, Notul. 

Syst. (Paris) 1(11): 347 (1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 981 (1912); Gagnep. in 

Humbert, Suppl. FI. Indo-Chine 1: 899 (1950). Type: Lyon'-Lk///Rheede, Hort. Malab. 7: t. 9 

(1688) (holotype (seen in www.botanicus.org)).

Herbaceous climber. Stem cylindrical, 2 — 4 mm diameter, very branched, hairy with pale 

bent hairs 0.2 — 1 mm long to glabrous, sUghdy ridged; tendril 2—5-furcate, slender, wiry, leaf- 

opposed, cylindrical, peduncle 1-4 cm long, then bifurcating and coiling 1.5-7 cm long, 

sparsely hairy. Leaves compound, 3-foIiolate, alternate; petiole 1-6 cm x 1 - 1.75 mm, hairy 

as on stem, central petiolule 0.5 - 2.5 cm long, lateral petiolules 2 — 8 mm long, hairy as on 

stem; central leaflet blade oval to sub-ovate, 2 — 10x1—7 cm, base cuneate to rounded; 

lateral leaflet blade 2.5 — 7x2 — 6 cm, base oblique; margin dentate with teeth to 0.5 x 0.8 mm 

to sinuate, apex acute; adaxial surface almost glabrous except for the presence of hairs (Uke 

those on the stem) on the midrib to densely hairy with appressed hairs, abaxial side moderately 

to densely hairy with hairs like these on the stem mostly concentrated on veins; veins 

protmding, 1 main basal vein, 4-8 pairs of secondary veins. Inflorescence ramified, axillary, 

mostly dividing dichotomously, corymbose, lax, 2 — 12 cm long; peduncle 1.5 — 8 cm x 1 — 1.5 

mm, hairy as on stem, pedicel 1—3 mm long, hairy with hairs to 0.1 - 0.2 mm long. Buds 

ovoid, 1.5 — 2x1—2 mm. Calyx cupuUform, entire, margin sinuate, 0.5 — 0.75 x 1.5 — 2 mm, 

hairy as in pedicel. Corolla petals 4, ovate, 2 — 2.25 x 1 — 1.5 mm, apex cucuUate, sparsely to 

densely pubemlent. Stamens 4; filaments flattened, broadening at the base, 0.75 - 1 mm. long; 

anthers orbicular, medifixed, 0.4 - 0.75 mm long. Ovary adnate to the disc; disc with 4 distinct 

lobes, 0.5 — 1 X 1.5 mm, glabrous. Style conical, slender, 0.5 — 0.6 mm long; stigma 

inconspicuous. Fruit berry, subglobose, 5 — 15 mm diameter, glabrous, smooth, base 

attenuate. Seeds 2 — 4, triangular, 5 — 6x4.5 — 5 mm, adaxial side with 2 faces, abaxial side 

convex with a linear chalazal knot, side ribbed. Fig. 2.25. Fig. 2.26.

Thailand: NORTHERN: Chiang Mai, Chiang Rai, Lampang, Nakhon Sawan. North- 

Eastern: Loei, Khon Kaen. EASTERN: Nakhon Ratchasima, Buri Ram. SOUTH-WESTERN: 

Kanchanaburi, Phetchaburi, Prachuap Khiri Khan. CENTRAL: Saraburi, Krung Thep Maha 

Nakhon (Bangkok). SOUTH-EASTERN: Chon Buri. PENINSULAR: Surat Thani, Nakhon Si 

Thammarat, Songkhla, Narathiwat.

Distribution: Australia, Bangladesh, China, Cambodia, India, Indonesia, Laos, Malaysia, 

Myanmar, Nepal, Pakistan, Sri Lanka, Viemam.
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Phenology: flowers: February — September; fruits: May — December.

Ecology: grows in dry dipterocarp forest and also in disturbed areas.

Altitude: 0 - 900 m.

Ethnobotany: In India: root is astringent; ground with black pepper, it is applied as poultice 

on boils; a poultice of leaves is applied to ulcers and yoke-sores of bullocks. Fermentation 

with a hot decoction of the roots or leaves is said to cause perspiration in cases of high fever 

(Shetty & Singh, 2000). In Viemam: the sap can be drunk (Gagnepain, 1912).

Notes: Shetty & Singh (1988), designated a neotype for Vitis trifolia L. The specimen 

proposed as the neotype is Petiver 67. However Jarvis (2007) indicated that the specimen 

proposed was actually Samuel Browne 67, a specimen located in the Sloane Herbarium, in BM. 

Both references (Petiver 67 and Samuel Browne 67) refer to the same specimen since this 

specimen is in one of the Sloane volumes acquired from Petiver (C. Jarvtis, pers. comm.).

Lamarck (1783) published the species Cissus camosa Lam. based on the drawing of Tsjori-Valii 

Rheede in Rheede’s Hortus Malabaricus (1688) (Shetty & Singh, 1988). This species was then 

placed as a synonym of Cayratia trifolia.

While examining Thai Cayratia specimens I came across a few collections determined by the 

late Prof. Li as Cayratia timoriensis (DC.) C.L.Li. The species Cissus timorensis was first described 

in 1824 by Candolle and subsequently transferred to Cayratia by Li in 1996. Gagnepain (1911b) 

included Cissus timoriensis as a synonym of Cayratia camosa, which is now a synonym of Cayratia 

trifolia. Later on, Li (1998) and Chen et al. (2007) included Cayratia timoriensis in their Chinese 

Cayratia accounts. They separated it from Cayratia trifolia using the following characters: C. 

timoriensis has 3-branched tendrils, leaflets ovate-rhombic to rhombic and margin with rounded 

teeth; while C. trifolia has 3-5-branched tendrils, leaflets oval or nearly orbicular and margin 

with obmse teeth. Upon examination of the Cissus timoriensis type (Type: Timor, Ceschenault s.n. 

(holotype G-DCl, (digital image G00205274); isotype PI), I was able to confirm aU the 

characters mentioned above (Li, 1998; Chen et al, 2007) except for the leaflet shape. 

According to my examinations leaflets in C trifolia are generally oval to sub-ovate, never nearly 

orbicular, while C. timoriensis leaflets could also be described as oval to sub-ovate rather than 

rhombical. I have also observed in the C. timoriensis type that the lateral leaflets in some leaves 

are divided into two leaflets, whilst stiU sharing the same petiolule. This is different from C. 

trifolia, which is consistently 3-foliate. The Thai specimens determined by Prof Li as Cayratia
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timoriensis, however did not completely match the Cissus timoriensis type and I believe they are 

Cayratia trifolia specimens. In conclusion, I believe that the type specimen of Cissus timoriensis 

{(Zayratia timoriensis) could represent a separate species to Cayratia trifolia, but the Thai 

specimens labeled as Cayratia timoriensis have been misidentified and belong to Cayratia trifolia, 

and therefore Cayratia timoriensis does not occur in Thailand.

Specimens examined: Fig. 2.27. Thailand. Northern Reg.: Chiang Mai Prov.: Chiang 

Mai town, H. Pensfnger 961 (A); Chiang Mai, A. F. G. Kerr 1228 (BM, K, TCD); 20 km N of 

Bo Luang near Ban Om Khut, K Ljirsen, T. Santisuk eF E. Wamcke 2221 (AAU, BKF, E, K, 

L); Faculty of Pharmacy, Chiang Mai University, Chiang Mai, /. F. Maxwell 88-870 (L); Awp 

(Ob) Luang National Park, S side of Mae Jam River, hiU S of park headquarters,/. F. Maxwell 

96-1321 (A, BKF, CMU); top of cliffs, Doi Muang Awn, Sabagawn Subdistrict, Mae Awn 

Branch,/. F. Maxwell 98-723 (L, BKF, CMU). Chiang Rai Prov.: Near old Metiok bed, now 

right hand bank about 1 km. E of Chiengrai, H. B, G. Garrett 233 (A, BKF, BM, E, K, L, P). 

Eampang Prov.: Doi Luang National Park, Wahng Gayo Falls, limestone hill NW of the falls, 

/. F. Maxwell 97-726 (A, BKF, CMU). Nakhon Sawan Prov.: ca. 30 km north-west of 

Nakhon Sawan, G. Murata, N. Fukuoka <& Ch. Phengklai T-16599 (AAU, L). North-Eastern 

Reg.: Eoei Prov.: Wang Sapung, A. F. G. Kerr s.n. (BM). Khon Kaen Prov.: NW of Phu 

Khieo, K Larsen, S. S. Larsen, I. Nielsen <& T. Santisuk 31523 (AAU. L); Khon Kaen, B. Rogers 

80 (AAU, KKU). Eastern Reg.: Nakhon Ratchasima Prov.: Khao Kieo,/. F. Maxwell 75- 

517 (AAU, BK, L). Buri Ram Prov.: in route from Buri Ram city to Sateuk district, G. 

Murata, Ch. Phengklai, S. Mitsuta, FI. Nagamasu <& N. Nantasan T-37550 (AAU, L); Ban Chum 

Seng, Korat, Nai Noe 148 (BK, BM, K, L). South-Western Reg.: Kanchanaburi Prov.: 

between Kritee and Meung Chah, R, Geesink C. Phengkhlai 6188 (AAU, BKF, E, L, P); near 

Neeckey, near Wangka, Kostermans 711 (A, K, L). Phetchaburi Prov.: Amphoe Kaeng 

Krachan: Kaeng Krachan. At Bang Krang Ranger substation, D. J. Middleton, A S. Suddee, S. J. 

Davies Ch. Hemrat 896 (A, BKF, CMU). Prachuap Khiri Khan Prov.: Bang Saphan, T. 

Shimis^u eFA. Nalampoon T-7769 (AAU, BKF, L). Central Reg.: Saraburi Prov.: Sahn Lahn, 

/. F. Maxwell 74-538 (AAU, BK). Krung Thep Maha Nakhon (Bangkok) Prov.: Bangkok, 

G. W. Groff5785 (A); Bangkok, M. F. G. Kerr 10688 (BK, BM, K). South-Eastern Reg.: Chon 

Buri Prov.: Sattahip: Toong Brong, /. F. Maxwell 74-624 (AAU, BK, L); Si Chang Island, S 

side of Kow Kwang, /. F. Maxwell 93-398 (A, BKF, CMU). Peninsular Reg.: Surat Thani 

Prov.: Kaw Tao, A. F. G. Kerr 16048 (BK, BM); Donsak, Group 5,/. F. Maxwell 87-146 (A, 

BKF, L. PSU). Nakhon Si Thammarat Prov.: Groong Ching Falls, Khao Luang National
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Park, J. F. Maxwell 85-1137 (L, PSU). Songkhla Prov.: Srichai, Kukut, Lake Songkla, P. 

Sirirugsa 767a (A, PSU). Narathiwat Prov.: Bang Nara River; Tak Ba, C. Nijomdham et al 990 

(A, AAU, BKF, L, P); Bang Khun Thong, Tak Bairn, C. Nijomdham <& D. Sriboonma 1614 

(AAU, BKF, E, K, L).
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2 mm

Fig. 2.18. Cajratia emarginata Trias-Blasi & J. Parn. A. Vegetative stem; B. Flowering 

stem. C. Flowers. From A. F. G. Kerr 10924 (P). Drawing by A. Teerawatananon.
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Fig. 2.19. Cayratia emarginata Trias-Blasi & J. Parn. A. General habitat. B. Leaves and stem. C. 
Infructescence detail. D. Inflorescence detail. A by A. Trias Blasi (specimen A. Trias Blasi 35). B, C 
and D by A. Trias Blasi (specimen A. Trias Blasi 52).
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Fig. 2.20. Distribution map of the specimens of Cayratia emarginata Trias-Blasi & 

J. Pam. Black circles represent the locations of the specimens examined.
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Fig. 2.21. Distribution map of the specimens of Cajratia japonica (Thunb.) 
Gagnep. Black circles represent the locations of the specimens examined.
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Fig. 2.22. Distribution map of the specimens of Cayratia mollissima (Wall.) Gagnep.

Black circles represent the locations of the specimens examined.
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Fig. 2.23. Distribution map of the specimens of Cay ratio novemfolia (Wall, ex M.A. 

Lawson) BurkiU ex HiU. Black circles represent the locations of the specimens 

examined.
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Fig. 2.24. Distribution map of the specimens of Cayratia pedata (Lam.) Juss. ex 

Gagnep. Black circles represent the locations of the specimens examined.
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Fig. 2.25. Cajratia trifolia (L.) Domin. Flowering stem. From H. B, G. Garrett 233 (A). 

Fruiting stem. From C. Nijomdham et al 990 (A). Drawing by A. Teerawatananon.
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Fig. 2.26. Cayratia trifolia (L.) Domin. A. Flowering stem. B. Flowers close-up. C. 

General Habit. A and C by A. Teerawatananon. B by A. Trias Blasi (specimen A. Trias Blasi

9).
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Fig. 2.27. Distribution map of the specimens of Cayratia trifolia (L.) Domin. Black 

circles represent the locations of the specimens examined.
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4. Cissus L, Sp. PI. 1:117 (1753).

Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 470 (1887) p.p. excl. sect. Cayratia (Juss.) 

Planch, et sect. Cyphostemma Planch, [as Cyphostommc^-, Gilg, Nat. Pflanzenfam. 3(5): 450 (1896); 

Gagnep. in Lecomte, Notul. Syst. (Paris) 1(11): 349 (1911); Gagnep. in Lecomte, FI. Indo- 

Chine 1: 963 (1912); Craib, FI. Siam. 1: 305 (1926); Gagnep. in Humbert, Suppl. FI. Indo- 

Chine 1: 880 (1950); Suess., Nat. Pflanzenfam. 20d: 237 (1953); Desc., Notul. Syst. (Paris) 16: 

118 (1960); Backer & Bakh.fl, FI. Java (Spermatoph.) 2: 90 (1965); Jackes, Austrobaileya 2(5): 

481 - 505 (1988); D.G.Long & Rae, FI. Bhutan 2(1): 157 (1991); C.L.Li, FI. Reipubl. Popularis 

Sin. 48(2): 53 (1998); Lombardi, FI. Neotrop. Monogr. 80: 27 (2000); B.V.Shetty & P.Singh, FI. 

Ind. 5: 277 (2000); Latiff, Malayan Nat. J. 55: 34 (2001); Chen & J.Wen, FI. China 12: 184 

(2007); J.Wen in Kubitzki, Fam. & Gen. Vase. PI. 9: 475 (2007).

Type species: Cissus vitiginea L.

— Cissus sect. Eucissus (L.) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 472 (1887) nom. 

illegit.

— l^ids sect. Cissus (L.) King, Mat. FI. Malay. Penins. 65(3): 387 (1896) Ridl., FI. Malay. Penin. 

1: 471 (1922).

— Pterocissus Urb. & Ekman, Ark. Bot. 20A (5): 20 (1926). Type species: Pterocissus mirabilis 

Urb. & Ekman

Woody to herbaceous climbers. Stem cylindrical, angulose or winged, striate and 

sometimes becoming succulent; tendrils absent, simple or 2- to 3- furcate, leaf-opposed, never 

associated with the inflorescence. Leaves generally simple, sometimes lobed or palmately 

compound, petiolate or rarely subsessile. Inflorescence leaf-opposed or rarely terminal or 

axillary, compound, generally umbellate corymbs. Elowers bisexual, 4-merous. Calyx cupulate 

sometimes gibbous, entire rarely shallowly 4-lobed. Corolla petals 4, free, cucuUate. Stamens 

4. Disc well developed, undulate or 4-lobed, adnate to the ovary. Style conspicuous, conical; 

stigma rarely conspicuous. Fruit berry, 1 (rarely 2-)-seeded, globose, obovoid, pyriform to 

ellipsoid. Seeds pyriform, globose to obovoid; endosperm M-shaped in cross section.

Distribution: mainly in tropical regions of Africa, Asia, Australia, Central and South America, 

and North America (Mexico); a few extending into temperate areas.
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Notes: Cissus L. is a pantropical genus comprising approximately 350 species, with a few of 

them reaching temperate regions (Wen, 2007). In Thailand it comprises 22 species, three of 

them endemic (one of them with two endemic subspecies): Cissus amplexicaulis Trias-Blasi & J. 

Parn., C calcicola Craib, C craihii Gagnep. subsp. craihii and C. craibii subsp. dissecta (Craib) 

Trias-Blasi & J. Parn. The species C. quadrangularis was probably introduced to Thailand but 

has become naturalised (Mabberley, 1995).

Cissus is a genus with high intra-specific variability and opaque inter-specific boundaries. For 

this reason past researchers have published contradicting accounts with confusing synonomy 

and unclear referencing (Roxburgh, 1820; Planchon, 1887; Craib, 1911, 1926b; Gagnepain, 

1911b, 1912, 1950; Suessenguth, 1953). These are the main reasons why Cissus is a very 

complicated genus indeed. This account aims to clarify, to some extent, the specific 

boundaries of Thai Cissus.

The genus Cissus L. was established by Linnaeus (1753) based on the type species Cissus 

I’itiginea L. collected from India. Later, Planchon (1887) recognised the following three sections 

within Cissus'. sect. Cajratia, sect. Cyphostomma and sect. Eucissus. The first two sections are now 

recognised as separate genera (Cayraiia ]uss and Cyphostemma (Planch.) vMston), while the last 

one has remained as Cissus L.

Several phylogenetic studies (Rossetto et al., 2002; Soejima & Wen, 2006; Wen et al., 2007) 

have shown the polyphyletic nature of Cissus as later confirmed by Rossetto et al. (2007), who 

showed the distinct origin of two clades separate from Cissus sensu stricto.

Key to Thai Species

la. Leaves compound, palmately 5-foliolate........................................................ 10. C. elongata

la. Leaves simple (sometimes deeply lobed)................................................................................ 2

2a. Stems clearly winged.................................................................................................................3

2b. Stems cylindrical or slighdy angular or ridged........................................................................5

3a. Stems with 6 wings; tendril simple; leaves ovate to deltoid.................. 12. C. hexangularis

3b. Stems with 4 wings, tendril bifurcate; leaves hastate, saggitate, ovate or cordate............... 4
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4a. Leaves hastate to saggitate, sometimes sub-cordate to ovate and permanent; stem not

succulent, erect......................................................................................................... 11. C. hastata

4b. Leaves cordate to ovate and ephemeral; stem succulent and pendulous

.......................................................................................................................18. C. quadrangularis

5a. Leaves lobed or heteromorphic (including lobed and unlobed leaves in the same plant) ... 6

5b. All leaves unlobed.................................................................................................................... 8

6a. Stem, leaf and inflorescence glabrous.......................................................15. C. modeccoides

6b. Stem, leaf and inflorescence hairy...........................................................................................7

7a. Leaf blade cordate to sub-orbicular to sUghdy 3-5-lobate; stem indumenmm densely hispid 

with rather erect hairs 0.4 — 2 mm long; style surrounded by a diamond-shaped area

.................................................................................................................................. 14. C. mar can it

7b. Leaf blade palmatifid to palmatisect; stem indumentum densely pilose to setulose with

sUghtly bent hairs 0.1 — 0.5 mm long; style without a diamond-shaped area.........8. C. craibii

8a. Tendrils absent; bushes..............................................................................................................9

8b. Tendrils present; climbers........................................................................................................10

9a. Stem glabrous; inflorescence generally axillary; presence of curvature of the stem at petiole

insertion; style cylindrical, broadening at the base.....................................4. C. aristolochioides

9b. Stem densely puberulent; inflorescence always leaf-opposed; absence of curvature of the 

stem at petiole insertion; style cylindrical mostly without broadening at the base

................................................................................................................................... 21. C. rheifolia

10a. Leaves subsessile witii amplexicaul base; inflorescence made up of 2 3 umbellate

peduncles born from the same point on the stem....................................... 2. C. amplexicaulis

10b. Leaves petiolate with a non-amplexicaul base; inflorescence with a single peduncle born

on the stem.......................................................................................................................................11

lla. Area surrounding the base of the style hairy....................................................................... 12

llb. Area surrounding the base of the style glabrous.................................................................13

12a. Abaxial side of the leaves with uniseriate multicellular pale hairs and some small 

unicellular T-shaped hairs; old stems not blackish; flower buds generally 1—2x1—1.5 mm

........................................................................................................................................1. C. adnata

12b. Abaxial side of the leaves side completely covered with T-shaped ferruginous hairs, 

tangled with each other, mature leaves might become less densely hairy; old stems blackish, 

with thin hardened bark; flower buds generally 2.5 - 3.5 x 2 - 3 mm................ 6. C. calcicola
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13a. Adaxial side of the leaf-blade with whitish stains; calyx gibbous on one side; stem covered 

in minute almost invisible papillae 0.05 — 0.1 mm long and becoming glabrescent; tendril wiry

under 1 mm in diameter............................................................................................9. C. discolor

13b, Adaxial side of the leaf-blade without whitish stains; calyx not gibbous; stem glabrous or

hairy with hairs over 0.1 mm long; tendril over 1 mm in diameter........................................... 14

14a. Leaf base generally rounded, sometimes truncate or sub-cuneate, never cordate............15

14b. Leaf base generally cordate, sometimes auriculate, sub-truncate or decurrent, never

rounded............................................................................................................................................ 16

15a. Tendrils simple; stem slightly quadrangular; vegetative indumentum glabrous; leaves 

larger (to 17 x 6 cm); flower buds larger (3.5 — 4.5 x 2.5 — 3 mm); petals glabrous; seeds

smooth....................................................................................................................... 16. C. nodosa

15b.Tendril bifurcate; stem cylindrical; vegetative indumentum when young puberulent 

becoming glabrescent when mature; leaves smaller (5 - 8 x 3 - 6 cm); flower buds smaller (2 -

2.5 X 1.25 - 1.75 mm); petals densely papillose; seeds reticulate........................22. C. rostrata

16a. Leaves hairy.............................................................................................................................17

16b. Leaves glabrous....................................................................................................................... 19

17a. Abaxial leaves midrib hairy much more densely covered with ferruginous T-shaped hairs

than the rest of the surface; petals glabrous.......................................................... 5. C. assamica

17b. Abaxial leaves uniformly covered with ferruginous T-shaped hairs; petals hairy........... 18

18a. Petals with T-shaped hairs to 1.5 mm long; fruits eUipsoid-pyriform; seeds smooth except

for the encircling raphe............................................................................................19. C. repanda

18b. Petals papillose; fruits globose: seeds with angular facets.............................3. C. aristata

19a. Petals contorted or corniculate outside at the apex........................................................... 20

19b. Petals nor contorted neither corniculate outside at the apex............................................. 21

20a. Stems glaucous; leaf blade cordate to sub-ovate; tendril bifurcate; leaf margin entire; leaf

base not decurrent, petals contorted at the apex, not corniculate..........................20. C. repens

20b. Stems not glaucous; leaf blade sub-hastate to sub-saggitate; tendril simple; leaf margin 

crenate; leaf base slightly decurrent; petals corniculate at the apex, not contorted

........................................................................................................................... 7. C. convolvulacea

21a. Plant completely glabrous, including inflorescence axis; petioles < 4 cm long

................................................................................................................................. 13. C. heyneana

21b. Plant glabrous except for the uppermost inflorescence peduncles and pedicels with 

scattered papillae; petioles > 4 cm long............................................................ 17. C. planchonii
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1. Cissus adnata Roxb., FI. Ind. (Carey & Wallich ed.) 1: 423 (1820); Wight, Icon. PI. 

Ind. Orient. 1; t. 144 (1839); Planch, in DC Monogr. Phan. 5(2): 495 (1887); Kerr, Kew BuU. 

31 (1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 965 (1912); Craib, FI. Siam. 1: 305 (1925); 

Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 883 (1950); Backer & Bakh.f., FI. Jtva 

(Spermatoph.) 2: 90 (1965); Momiy. in H.Hara & L.H.J.Williams, Enum. FI. PI. Nepal 2: 94 

(1979); Jackes, Austrobaileya 2(5): 489 (1988); C.L.Li, FI. Reipubl.Popularis Sin. 48(2): 65 

(1998); B.V.Shetty & P.Singh in FI. Ind. 5: 279 (2000); Chen & J.Wen in FI. China 12: 187 

(2007).— Vitis adnata (Roxb.) Wall, ex Wight & Arn., Prodr. FI. Ind. Orient. 1:126 (1834); 

M.A. Lawson in Hook.f., FI. Brit. India 1: 649 (1875) nom. Ulegit. Type: Roxburgh, Icon t. 

1787 (holotype K, not seen). Ic: FI. China Illustrations, Fig. 172: 5 — 8 (2007).

Shrubby climber. Stem erect, cylindrical, to 6 mm diameter, hairy with multicellular curly 

hairs to 0.2 — 0.6 mm long, branched, striate; tendril bifurcate, sometimes bifurcating twice, 

leaf-opposed, cylindrical, 0.75 — 1.5 mm diameter, straight stalk to 4 - 7 cm long then coiling 5

— 7 cm, hairy; stipules 2, cordate to oval, 1.5 — 3 x 1.5 — 2.5 mm, gibbous at the centre, slightly 

hairy when young becoming glabrescent at maturity. Leaves simple, alternate; petiole to 2 - 5 

cm X 1 — 1.5 mm, broadening at stem insertion, hairy with multicellular hairs to 0.2 - 0.3 mm 

long; leaf blade cordate, 5-12x5-10 cm, base cordate, margin denticulate with minute (0.5 - 

1 mm long) mucronate teeth directed to the apex, apex acuminate to mucronate; adaxial side 

with unicellular hairs mainly on the veins at maturity and sometimes becoming glabrous, 

abaxial side generally moderately covered (sometimes densely) by wauy multicellular pale hairs 

to 0.3 — 0. 6 mm long and some small T-shaped hairs, veins protruding, mostly 5 main basal 

veins (sometimes 3), 5 — 7 pairs of secondary veins. Inflorescence ramified, leaf-opposed, 

umbellate corymbs, 2 — 5 cm long, congested, dichotomously divided 2 — 3 times; peduncle 2 - 

4 cm, secondary peduncle 5 —7.5 mm, tertiary peduncle 2.5 — 5 mm, densely covered by 0.3 

mm long hairs, pedicel 2 - 2.5 mm long, densely puberulent. Buds globose, l-2xl-1.5 

mm, apex rounded, densely puberulent with 0.1 mm long hairs. Calyx cupuUform, entire, 

sinuate, 0.5 - 1 x 1.5 mm, densely puberulent with 0.1 mm long hairs. Corolla petals ovate, 1

— 1.5 X 0.75 — 1.25 mm, apex cucuUate, densely puberulent with 0.1 mm long hairs. Stamens 

filaments filiform, 0.5 - 1 x 0.1 - 0.2 mm; anthers orbicular, medifixed, 0.4 — 0.5 x 0.3 - 0.5 

mm. Ovary adnate to the disc; disc with 4 very distinct rounded lobes, 0.5 x 1 - 1.25 mm, 

each lobe 0.2 — 0.3 x 0.5 — 0.6 mm, densely hairy around the base of the style. Style cylindrical 

broadening at the base, 0.4 — 0.5 x 0.2 mm; stigma inconspicuous. Fruit berry, globose with a 

minute tip, 6 — 7 x 5 — 6 mm, glabrous, smooth, base attenuate. Seeds 1, pyriform, flattened at

123



2. Taxonomic treatment

the sides, 6-7x5 mm (pointed base alone 2 — 2.25 mm long), rather smooth with a groove 

along the perimeter.

Thailand: NORTHERN: Chiang Mai, Phayao, Nan, Lampang, Phitsanulok. EASTERN: Nakhon 

Ratchasima, Surin, Ubon Ratchathani. South-Western: Kanchanaburi, Phetchaburi. 

Central: Saraburi. South-Eastern: Prachin Buri. Peninsular: Ranong, Satun. 

Distribution: Australia, Bangladesh, Cambodia, China (South Yunnan), India, Indonesia (Java 

and Borneo), Laos, Malaysia, Myanmar, Nepal, Philippines, Sri Lanka,Viemam.

Phenology: flowers: April - June; fruits: September.

Ecology: can grow in mixed deciduous forests, open Dipterocarp forests, evergreen forests 

often on bushes next to streams and in scrubs.

Altitude: 0 — 1500 m.

Notes: The species Cissus adnata Roxb. was first mentioned in Roxburgh’s Hortus Bengalensis 

(18)14: 11). Roxburgh later officially published post mortem the same species in Flora Indica 

1920) with a full description, mentioning a donation of a plant by Murray to the “Botanic 

Carden” (Complete excerpt: A native of the country about Dacca, from thence the late Colonel Peter 

Murray sent it to the Botanic Garden...). I have been unable to successfully locate a specimen 

related to this species but it is possible that it could be in K, where his main collection is. 

dojwever, Shetty & Singh (1988) indicate that the type specimen for C. adnata is a drawing by 

Roxburgh stored at K with reference “Roxburgh, Icon t. 1787”. It is known that the Flora 

Indica drawings are of great importance for the typification of Roxburgh species (Stafleu & 

Cowan, 1983) and therefore I believe this drawing is the holotype for C. adnata.

in the Prodromus by Wight & Arnott (1834) they published Iritis adnata based on specimens 

cited by WaUich in his Catalogue (1828-49) with number 5998 c, d, f, g. I have not been able 

:o see these specimens but I have seen the first description. I believe Vitis adnata is a later 

synonym of C. adnata and therefore illegitimate.

Mso in Wallich’s Catalogue (1828-49) there is the mention of a specimen numbered 5988, also 

in IPNI (http://www.ipni.org/index.html) with the following reference: Cissus adnata Wight ex 

Wall. Cat. sub n. 5988. This catalogue number contains several entries; however specimen 

5988a has been rightly designated as the lectotype for Cissus heyneana by Shetty & Singh (1988). 

1 do not think that these specimens belong to C. adnata.
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Extensive confusion has existed in the literature regarding the species limits of Cissus adnata 

and related taxa such as C. assamica, C. aristata and later on C. hachmaensis. Merrill & Perry 

(1941) indicated the need of a re-assessment of the type material and also indicated the 

existence of different hair types attributed to C. adnata. Jackes (Jackes, 1987a) published a 

study dealing with the trichomes of three of these problematic species. The differentiating 

characters found were as follows:

C. adnata-. Abaxial side of the leaf with 2 types of trichomes: a. multicellular, uniseriate, 

unbranched and predominandy associated with the veins; b. short unicellular, 2-armed 

(or T-shaped) also present. Stipules glabrous and scarious. Summit of the ovary 

pubescent.

C. assamica-. Abaxial side of the leaf with trichomes sparse, pale, unicellular, 2-armed 

and associated with the main veins. Stipules glabrous, scarious. Summit of the ovary 

glabrous.

C. aristata-. Abaxial side of the leaf with trichomes dark-coloured, unicellular, 2-armed, 

densely scattered over the entire surface. Stipules pubescent. Summit of the ovary 

glabrous.

I have been able to confirm all of the characters suggested by Jackes (1987a), except for the 

stipule indumentum in C. adnata. I have seen some hairs on the young stipules in C. adnata 

specimens, which become glabrescent at maturity. However, the species statuses of these three 

species remain as such since each of them have a distinctive character combination. Additional 

differentiating characters can be found in the notes of each of the species. In addition, aU 

three species appear concurrently in certain geographical areas of Thailand and Asia, which 

discards the possibility that the morphological differences between these species are due to 

geographical separation and habitat adaptation.

Specimens examined: Fig. 2.28. Thailand. Northern Reg.: Chiang Mai Prov.: Doi 

Sutep, M.F.G. Kerr 1233 (BM, K, TCD); Doi Sutep, E side, above Pah Ngeub,/.F. Maxwell 87- 

687 (BKF, L); Jawn Tong District, Mae Soi Valley, Mae Soi subdistrict, along Mae Soi stream, 

].F. Maxwell 91-666 (A, AAU, E, P); Middle elevation of Doi Suthep, T. Shimic^, H. Kojama & 

M. Hutoh T-10433 (AAU, L); Phajao Prop.: Doi Pah Chang Wildlife Sanctuary, W side; N 

side of Doi Pah Lohm; Kuhn Kuan Sundistrict, Bong District, J.F. Maxwell 98-747 (A,BKF,
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CMU); Na» Prov.: Khun Mo Tom E of Na Noi. Km. 14-16 on road 1083, K LMrsen, S. 

Larsen, C. Nijomdham, P. Sirrugsa, D. D. Lirvengadum <& C. T. Norgaard 43632 (AAU); Lampang 

Prov.: Wahng Nua Dsitrict, ae Sawn National Park, N part, Awn Die Subdistrict, Pah Ngahm 

(Nahn Kaht) Caves & limestone mountain; Maw Cave,/.F. Maxwell 96-1011 (A)-, Phitsanulok 

Prov.: Tung Salaeng Luang, K Larsen, T. Smitinand E. Wamcke 877 (AAU, BKF, L, P). 

Eastern Reg.: Nakhon Ratchasima Prov.: Korat, Ban Chum Seng, Noe 213 (ABD, BK, 

BM, E, K, TCD). Surin Prov.: near Cambodian border, ca. 5 km N of Sangkha, G. Murata, 

Ch. Phengklai, S. Mitsuta, H. Nagamasu eF N, Nantasan T-37703 (A, AAU, BKF). Ubon 

Patchathani Prov.: Ubon Ratchatani Gene Conservation Station; Huay Yang Subdistrict, 

near Bahai Village, Khong Chiam Distict, M. Greijmans 184 (A, CMU); Won Warin, 

Lakshrakara 879 (ABD, BK, K). South-Western Reg.: Kanchanaburi Prov.: Brang Kasi, 

about 100 km S of Wangka, Kostermans 980 (A, L, P); Huay Ban Gow, J.F. Maxwell 73-265 

(AAU, BK); Phetchaburi Prov.: Pierre 847 (K, P); Central Reg.: Sara burl Prov.: Muak Lek, 

A. Marcan 743 (BM); Sahn Lahn, J.F. Maxwell 74-546 (7\AU, BK, L). South Eastern Reg.: 

Prachin Burl Prov.: Sriracha, D. J. Collins 250 (ABD, E, K, TCD); Sriracha, D. J. Collins 1255 

(ABD, BK, K). Peninsular Reg.: Kanong Prov.: Klawng Kampuan, A.F.G. Kerr 16877 (BK, 

BM, L); Satun Prov.: Tarutao National Park, G. Congdon 923 (A, AAU, PSU).

Vietnam. Montagne du Giang Can, a Song Cao vers la Cascade pres Nhatrang, Evrard 670 

(P); Phanthiet route de Phukai, Evrard 1654 (P). Annam: Province of Than hoa: Hboi senam, 

Pollane 1769 (1^); Province of Phanrang: Ca- na, Pollane 9338 (P); Long Vieng Ap pro: Quang 

Tri, Pollane 10865 (P); Province of Kontum: entre Plei Krong at Ta Bai, Pollane 18170 (P); 

Nord de Dalat et de la province de Haut Donai (entre B. Die et B. K’si), Pollane 30334 (K, P); 

Guest de la gate de Song Mao prop de Phanrang, Pollane 30551 (P). Cochinchine: Arboretum 

de Trang Bon, Pollane 20860 (P).

2. Cissus amplexicaulls Trias-Blasi & J. Parn. sp. nov.

Species C. hastata Miq. affinis, ab affinibus differt caulis cyUndricus ferens pili usque ad 0.2 

mm longis, folia subsessilis cum petioles usque ad 1 - 2 (-8) mm longis, folia basi 

amplexicauUs, inflorescentiae cum 2 — 3 peduncuU natus eadem positionum unusquisque 

verticiUatus pediceUis ferem, calyx basi gibbosus, caule tuberis subterraneus ferens.

Typus: Thailand. Northern Region, Mae Hong Son Province, Khun Yuam, K Larsen <& S.S. 

Larsen 34066 (holotypus AAU!; isotypi LI, P!).
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Slender climber. Stems arising from an underground stem cylindrical, to 3 mm diameter, 

branched, hairy with erect hairs to 0.2 mm long, becoming glabrescent with thin peeling bark 

when older, striate; tendril bifurcate, leaf-opposed, cylindrical, 0.6 — 1 mm diameter, straight 

stalk to 5 cm long, then loosely coiling 4 — 7 cm, then unequally bifurcating and coiling to 2 — 

3 cm, mostly glabrous but with some hairs at the stem insertion; stipules 2, ovate, 4x3 mm, 

apex rounded, base truncate, with rounded marking at the base, glabrous, papyraceous. Leaves 

simple, alternate; petiole subsessile, to 1 — 4 (-8) x 1.5 - 2.5 mm, hairy with hairs as in the 

stem; leaf blade lanceolate to narrowly ovate, 7.5 — 12 (- 19) x 1.5 - 3 (-7) cm, base ansplexicaul 

cordate, margin denticulate with minute mucronate teeth 0.3 — 0.5 mm long, directed to the 

apex, apex acute; adaxial and abaxial sides glabrous except for the midrib and some secondary 

veins bearing hairs 0.1 mm long, abaxial with veins protruding, 5 main basal veins, midrib 

twice as broad as the main lateral veins, 5 secondary veins in each side of the midrib. 

Inflorescence ramified, leaf-opposed to terminal, umbelate, to 1 cm long (excluding peduncle); 

peduncle 2 — 7 mm, 2 — 3 peduncles rising from the same point on the stem with verticillate- 

arranged pedicels, pedicel 3 mm long, glabrous. Buds ovoid to oblongoid, 1.25 — 2.5 x 1 — 2 

mm, apex rounded, glabrous. Calyx cupuHform, gibbous on one side, entire, 0.75 x 1.5 mm, 

glabrous. Corolla petals ovate, 2 x 1 — 1.5 mm, apex cucuUate, glabrous. Stamens filaments 

filiform, flattened, 0.75 — lx 0.2 mm; anthers orbicular, medifixed, 0.5 — 0.75 mm long. Ovary 

adnate to the disc; disc with 4 very distinct lobes, 1 x 1.5 mm, each lobe 0.4 — 0.5 mm broad, 

glabrous. Style cylindrical broadening at the base, 0.3 — 0.6 mm long; stigma inconspicuous. 

Fruit berry, black outside, orange inside, globose with a minute tip, 5 x 4.5 - 5 mm, glabrous, 

smooth. Seeds 1, globose with a pointed base, 4x3 — 3.5 mm, rather smooth with a 

protruding rib. Fig. 2.29.

Thailand: Northern: Mae Hong Son, Chiang Mai.

Distribution: endemic to Thailand.

Phenology: flowers: September — October; fruits: September — December.

Ecology: Climber in riparian thickets and dry dipterocarp forests.

Altitude: 600 — 1000 m.

Notes: During the preparation of the account of Thai Cissus I came across several specimens 

identified by the late Prof. Li as C. amplexicaulis. After much literature research and specimen 

examination, I realised that neither formal description of this species had been published, nor
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were the specimens conspecific with any other described species. Thus I provide here the first 

description and illustration of the new species C amplexicaulis.

I have used as a holotype the duplicate of the specimen held in AAU with reference: K Larsen 

<& S.S. Larsen 34066, because it contains flowers and is a good representative of the species. I 

have only found specimens occurring in the North-Western parts of Thailand; therefore I feel 

this species could also occur in Myanmar.

Distinctive characters in C. amplexicaulis are: underground stem tuber, leaves subsessile with a 

cordate amplexicaul base, inflorescence with several peduncles rising from the same point at 

the stem and then each peduncle with verticiUate pedicels.

The morphologically most similar species to C. amplexicaulis is C. hastata because of their 

similar habit, tendril and fruit size and shape. However, while C. amplexicaulis has a cylindrical 

stem with hairs to 0.2 mm long, subsessile leaves with petioles to 1 — 2 (— 8) mm long, a 

cordate amplexicaul leaf base, an inflorescence with 2-3 peduncles rising from the same 

point at the stem and then each of them with verticiUate pedicels, a calyx gibbous to one side 

and an underground stem tuber; C. hastata has a sUghdy 4-alate stem with hairs 0.4 mm long, 

petiolate leaves with petioles to 3 cm long, a cordate to truncate leaf base (not amplexicaul), an 

inflorescence with a single peduncle rising from the stem subsequendy dividing into secondary 

and tertiary peduncles, a calyx which is not gibbous and there is no mention in any description 

of an underground tuber.

Specimens examined: Fig. 2.30. Thailand. Northern Reg.: M.ae Hong Son Prov.:

Khun Yuam, K Larsen <& YY Larsen 34066 (AAU, L, P); Chiang Mai Prov.: Bo Luang 

tableland, C. F. van Beusekom <& C. Phengklai 2522 (AAU, BKF, E, L, P); Doi Lohn, W side; 

Huay Gayo Subdistrict, Huay Gayo ViUage, above the viUage,/. F. Maxwell 96-1363 (A, BKF); 

Payap. En route from Mae Klang waterfaU to Ban Yang, along Nam Mae Klang on approach 

to Doi Inthanon, M. Tagawa, K Iwatsuki (&N. Fukuoka T-2343 (AAU, BKF, L).

3. Cissus aristata Blume, Bijdr. FI. Ned. Ind. 4: 183 (1825); Backer & Bakh.f., FI. Java 

(Spermatoph.) 2: 91 (1965); Jackes, Austrobaileya 2(5): 492 (1988); C.L.Li, FI. Reipubl. 

Popularis Sin. 48(2): 68 (1998); B.V.Shetty & P.Singh in FI. Ind. 5: 280 (2000); Chen & J.Wen, 

FI. China 12: 188 (2007). Type: Java, Blume s.n. (lectotype L!, designated here (digital image
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with specimen barcode L0746086)). Ic: Jackes, Austrobaileya 2(5): 493. 4F — I (1988).

— Cissus simplex Blanco, FI. Filip. 72 (1837); D.G.Long & Rae, FI. Bhutan 2(1): 159 (1991). 

Type: Philippines (holotype, not found, probably lost); Java, Blume s.n. (neotype L!, designated 

here (digital image with specimen barcode L0746086)).

— Cissus pyrrhodasys Miq., FI. Ned. Ind., Eerste Bijv. 1: 517 (1860).— Vitis adnata Wall. var. 

pyrrhodays Miq., Ann. Mus. Bot. Lugduno-Batavi 1: 88 (1863). Type: Sumatra, Korthals s.n. 

(holotype L! (digital image with specimen barcode L0013621)).

— Cissus assamica (M.A. Lawson) Craib y2lS. pilosissima Gagnep. in Lecomte, Noml. Syst. (Paris) 

1(11): 353 (1911). Type: Java, Forbes 1036 (lectotype P!, designated here).

Woody climber. Stem erect, cylindrical, skghdy angular, striate, 4 — 7 mm in diameter, 

bearing tangled T-shaped ferrugineous hairs, often 0.5 mm long; tendril bifurcate, pubescent, 

leaf-opposed; stipules 2, 1.5 — 2 x 1.5-2 mm, pubescent. Leaves simple, alternate; petiole 2 - 

7 cm long, pubescent; leaf blade cordate to sub-ovate, 4.5 — 12x5 — 11 cm, base cordate to 

truncate, margin denticulate with small pointed teeth to 0.5 mm long, apex acute to acuminate; 

adaxial side slighdy pubescent becoming glabrous, abaxial side with tangled T-shaped 

ferrugineous hairs to 0.7 mm long, 3 -5 basal veins protruding, 4 — 6 pairs of secondary veins. 

Inflorescence ramified, leaf-opposed, umbelliform; peduncle 1 — 1.25 cm, secondary peduncle

1 — 1.25 cm long, tertiary peduncle 0.4 — 0.6 cm, glabrous, pedicel to 2 - 4.5 mm long, with 

tangled ferrugineous hairs. Buds ovoid to globose, 2 - 2.5 x 1.5 — 2 mm, apex rounded. Calyx 

fused, sinuate, cupuiiform, 0.5 - 0.75 x 1 — 1.25 mm, sparsely pilose. Corolla petals ovate, 1 -

2 X 0.75 — 1 mm, apex on the inside cucuUate, densely papillose,. Stamens filaments filiform, 

slighdy broader at the base, 0.7 — 1x0.1— 0.15 mm; anthers orbicular, medifixed, to 0.5 x 0.5 

mm. Ovary adnate with the disk, 0.4 — 0.6 x 0.7 -1 mm, glabrous. Style cylindrical broadening 

at the base, 0.2 — 0.4 x 0.2 mm; sdgma inconspicuous. Fruit berry, globose with a minute tip, 

5 - 8 X 5 — 8 mm, glabrous, base attenuate, stalk glabrous. Seeds 1, pyriform, 4 — 5.5 x 3 — 4 

mm, surface with angular facets.

Thailand: PENINSULAR: Chumpon, Surat Thani, Satun.

Distribution: Australia, Bangladesh, Bhutan, Cambodia, China (Flainan, Yunnan), India, 

Indonesia, Malaysia, Myanmar, Papua New Guinea, Philippines, Sri Lanka, Vietnam. 

Phenology: flowers: May — November; fruits: November — February.

Ecology: growns in thickets, scrubs and forests.

Altitude: 0 — 500 m.
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Notes: Cissus aristata was first described by Blume in 1825 from Java (Habitat: ad montem 

Burangrang in Provincia Krawang). Later on in 1837 Blanco published Cissus simplex, without 

indicating a type specimen and with a very brief description. Merrill (1918a) published a book 

reviewing Blanco’s Flora de Filipinas (1837), where it is indicated that no extant collections 

related to this publication exist. Since no Cissus simplex specimen has been found from the type 

locality, the Cissus aristata lectotype designated here (see below) has also been designated as the 

neoppe of Cissus simplex since it is a good representative of the species and has the 

characteristics mentioned in Blanco’s (1837) brief first description. According to Merrill 

(1918a), Blanco’s C simplex h a synonym of Cissus aristata, Cissuspyrrhodasys and Cissus assamica 

(M.A. Lawson) Craib \2X. pilosissima Gagnep. In addition, Merrill (1918a) also mentions that C. 

simplex is also synonym of Vitis adnata Wall, in the broad sense, since the latter seems to be a 

collective species.

I have designated the lectotype for Cissus aristata from a Blume specimen found in L since I 

believe it is the specimen used by the author in his first description. I have also designated the 

lectotype for the synonym Cissus assamica (M.A. Lawson) Craib var. pilosissima Gagnep., since I 

believe that the specimen mentioned is representative of the taxon and was mentioned in the 

first description.

Jackes suggested that the differentiating characters for C. aristata are: dark coloured 2-armed 

(or T-shaped) hairs with very twisted arms, glabrous ovary and pubescent stipules (Jackes, 

1988). I can confirm theses characters and also include the following: petals are densely 

papillose while in C assamica and C. hachmaensis they are glabrous.

Specimens examined: Fig. 2.31. Thailand. Peninsular Reg.: Chumphon Prov.: Ta 

Ngawn, A.F.G. Kerr 11581 (BM, K, L); Surat Thani Prov.: Surat, A. F. G. Kerr 11308 (BK, 

BM, K). Satun Prov.: Kwaan Dohn District, Talay Bahn National Park,/.F. Maxwell85-1051 

(A, AAU, BKF, PSU).

Indonesia. Java, Blume s.n. (L);Java, Forbes 1036 (P); Sumatra, Korthals s.n. (L).

4. Cissus aristolochioides Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 508 (1887); 

Gagnep. in Lecomte, FL Indo-Chine 1: 974 (1912); Craib, FI. Siam.l: 305 (1926); Gagnep. in
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Humbert, Suppl. FI. Indo-Chine 1: 891 (1950). Type: Taleng, Phetchaburi, Thailand, Pierre 

4441 (holotype P! (barcode P0491064); isotype P! (barcode P0491063)).

Erect bush, 1 — 2 m tall. Stem firm, shghdy bending sidewards at the petiole attachment, 

angulate or sulcate, to 1 — 1.2 cm diameter, deeply striate, glabrous; tendril absent; stipules 2, 

glabrous, 1.5 — 3x1.5 — 3 mm, triangular, auriculate-clasping at the bottom, apex acute. 

Leaves simple, alternate; petiole to 10 cm long, to 0. 4 cm diameter, robust, glabrous, deeply 

striate; leaf blade cordate, orbicular to auriculate, 15 — 21 xl3 — 23 cm, base rounded to sub- 

cordate, margin finely denticulate with minute teeth, apex shghdy mucronate to subacute, 5 

main veins; young leaves rotund in shape; both sides glabrous, abaxial side with venadon 

protruding, central vein to 2 mm wide. Inflorescence ramified, mosdy axillary (placed between 

the stem and the pedole insertion), sometimes leaf-opposed, corymbose, glabrous; peduncle 1 

— 2.5 cm, secondary peduncle 0.5 — 1.25 cm, tertiary peduncle 0.4 — 1 cm, pedicel 0.2 — 0.6 (-1) 

cm, glabrous. Buds oblongoid, to 1.5 — 3x 1 — 2 mm, apex rounded, glabrous. Calyx 

cupuhform, entire, sinuate, 0.5 — 1x2 mm, glabrous. Corolla petals ovate, 1.5 — 2.5 x 1 — 2 

mm, glabrous, apex cucuUate. Stamens filaments fihform, flattened, 0.75 — 1.25 x 0.25 mm; 

anthers orbicular, medifixed, 0.5 — 0.75 x 0.5 mm; pollen numerous, yellow, oval. Ovary 

adnate with the disc, crenulated, robust, 1 x 1.5 - 2 mm, glabrous. Style 0.5 — lx 0.25 mm, 

cyhndrical broadening at the base, robust; stigma shghdy conspicuous at the tip. Fruit berries, 

globose, 7x5 — 6 mm, base attenuate, glabrous. Seeds 1, globose, with a pointed projection in 

the lower part (next to attachment to the pedicel), 6x5 mm, groove along the perimeter on 

the upper part of the seed, surface rather smooth.

Thailand: Northen: Chiang Mai, Lampang, Sukhothai, Phitsalunok, Nakhon Sawan. 

South-Western: Kanchanaburi, Ratchaburi, Phetchaburi. South-Eastern: Sa Kaeo. 

Peninsular: Satun.

Distribution: Malaysia (Kelantan, Perhs, Terengganu).

Phenology: flowers: June - August; fruits: August - September

Ecology: growns in a wide range of rorest types such as: dry savannah forest, deciduous 

dipterocarp forest, mixed deciduous forest, bamboo forest and evergreen forest. It can be 

found growing on a hmestone bedrock.

Altitude: 0 - 1000 m.
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Notes: In the first description by Planchon (1887) only one specimen was mentioned. Two 

specimens matching these details were found in P labelled as “type” and “isotype”. I beHve 

that the specimen labelled as “type” to be the holotype since it is in better condition and has a 

great deal of information written on its label. The other specimen with less information 

remains as the isotype. Upon examination of the specimens I can confirm the absence of a 

tendril in the type specimen and in other specimens confirming the first description by 

Planchon (1887).

A similar species that has caused some confusion is C. rheifolia. I have obser\^ed specimens 

wrongly labelled as C. aristolochioides. The main differences between these two species are that 

C. rheifolia has a densely puberulent indumentum, a pointed projection at the upper part of the 

fruit, the absence of the slight curvature of the stem at the petiole level, a style with a 

cylindrical shape and a shorter leaf-opposed inflorescence. In my opinion these species might 

have been confused because they both share the absence of tendrils and have similar habit and 

leaf-shape. This species was thought to be a Thai endemic species; however Latiff (1988, 

2001b) mentioned records of C. aristolochioides found in the northern part of the Malay 

Peninsula.

Specimens examined: Fig. 2.32. THAILAND. Northen Reg.: Chiang Mai Prov.: 

Konthathan Falls on Doi Suthep. Huai Kaeo River drainage, E. F. Anderson 5154 (A, BKF); 

Sampling plot deciduous forest, QBG, Mae Rim, W. Boonchai 40 (BKF); Inthanon National 

Park, C. Phengklai et al 66S7 (BKF); Inthanon National Park, C. Phengklai et al 6703 (BKF); 

Eampang Prov.: Me Lee, Winit 351 (BKF); Sukhothai Prov.: between Tak and Ban Lan 

Hoy, G. Murata, N. Fukuoka <& Ch. Phengklai T-16989 (7AA.U, L); Phitsalunok Prov.: Tung 

Salaeng Luang, K Larsen, T. Smitinand E. Wamcke 845 (AAU); Nakhon Saw an Prov.: Hua 

Wai, Put 4038 (AAU, ABD, K). South-Western Reg.: Kanchanaburi Prov.: Sriswasdi, Kasen 

204 (BK); near Neeckey, near Wangka, Kostermans 79 (A, K, L, P); Thong Phu Poom, J.F. 

Maxwell 73-99 (AAU); Sangkla, ].F. Maxwell 73-216 (AAU); Keitty, Phong Pha Phum, Sakol 

Sutheesom 2580 (BK). Katchaburi Prov.: Ratburi, M. F. G. Kerr 8998 (BK, BM, K); Ratburi, M. 

Marcan 883 (ABD, BM); Ratburi, A. Marcan 1769 (ABD, BM, K); Kanburi, Sai Yok, Put 1808 

(ABD, BK, BM, K, TCD). Phetchaburi Prov.: Taleng, Pierre 4441 (P). South-Eastern Reg.: 

Sa Kaeo Prov.: Aran Pratet, Put 2061 (ABD, BK, K, E); Aran Pratet, Put 3131 (ABD, BM, K, 

E, TCD). Peninsular Reg.: Satun Prov.: La-ngu, Koh Kabeng, C. Phengklai et at 12106, 

12107 (BKF).
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5. Cissus assamica (M.A. Lawson) Craib, Kew Bull. 31 (1911); Gagnep. in Lecomte, 

Not. Syst. (Paris) 1(11): 353 (1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 966 (1912); Craib, 

FI. Siam. 1: 305 (1926); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 885 (1950); Momiy. in

H. Hara «St L.H.J.WiUiams, Enum. FI. PI. Nepal 2: 94 (1979); D.G.Long & Rae, FI. Bhutan 2(1): 

159 (1991); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 66 (1998); B.V.Shetty & P.Singh in FI. 

Ind. 5: 282 (2000); Chen & J.Wen in FI. China 12: 187 (2007).— Vitis assamica M.A. Lawson in 

Hook.f., FI. Brit. India 1: 648 (1875). Type: India, Assam, Griffith 389. (holotype, K, not seen). 

Ic: FI. China lUustrations, Fig. 172: 9 - 12 (2007).

Woody climber. Stem firm and rigid, erect, slighdy quadrangular, 4 — 5 cm in diameter, 

sometimes cracked and striate, turning grey-black when dry, mature stems sparsely hispid with 

ferruginous T-shaped hairs, branched; tendril unequally bifurcate, leaf-opposed, 7 — 10 cm 

long, 1 mm in diameter, sparsely hispid. Leaves simple, alternate; pedole to 6 cm, densely 

hispid with T-shaped ferruginous hairs; leaf blade cordate to sub-ovate, 8-11x6-9 cm, base 

cordate to auriculate, margin denticulate with minute teeth 0.5 cm long, 2-3 teeth every 1 cm, 

apex apiculate; adaxial sparsely hispid with T-shaped ferruginous hairs, abaxial side lighter 

coloration, sparsely hispid with T-shaped ferruginous hairs concentrating heavily along the 

main venation, 5 main veins protruding, 6 — 7 pairs of secondary veins. Inflorescence ramified, 

leaf-opposed, corymbose, elongated, to 5 - 6 cm long, with 5-7 flowers per secondary 

peduncle, hairy with T-shaped ferruginous hairs; peduncle to 3.5 cm long , secondary peduncle

I. 5-2 cm long, hairy with T- shaped ferruginous hairs, pedicel to 1 - 3 mm long, glabrous. 

Buds ovoid to oblongoid, 2 - 3 x 1 - 2 mm, apex rounded, glabrous. Calyx slightly lobate, 

entire, 0.5 - 1 x 1.5 - 2 mm, glabrous. Corolla petals ovate, 1.5 - 2 x 0.5 - 1.25 mm, glabrous, 

apex cucuUate. Stamens filaments filiform, flattened, 1-1.5 mm long; anthers orbicular, 

medifixed, 0.5 mm long; pollen numerous. Ovary adnate to the disc, 1.5 - 2x1 — 1.5 mm, 

bicarpelar. Style 1 mm long, cylindrical broadening at the base; stigma inconspicuous. Fruit 

berries, ovoboid, 6 — 8 x 5 - 7 mm, base attenuate. Seeds 1, pyriform, 5 - 7 x 4 - 6 mm, 

smooth with adaxial side raphe protruding. Fig. 2.33.

Thailand: Northern: ChiangMai. PENINSULAR: Phangnga, Trang.

Distribution: Bangladesh, Bhutan, Cambodia, China, India, Indonesia, Malaysia, Myanmar, 

Nepal, Vietnam.

Phenology: flowers: April - July; fruits: July - October.
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Ecology: in scrubs, thickets and degraded forests.

Altitude: 100 — 1200 m.

Notes: Cissus assamica (M.A. Lawson) Craib is very closely related to Cissus adnata Roxb. Even 

Lawson (1875) indicated their closeness in the first description of this species. In 1911 Craib 

published a new combination giving C. assamica specific status.

In 1875, Lawson mentioned in the first description a specimen from Assam collected by 

Griffith. This specimen could not be located but it is very likely that it could be in K, since 

Griffith’s collections are thought to have been moved to Kew. However, some of Griffith’s 

collections used in the ¥lora of British India could have been lost since Hooker (1875) indicated 

that they were in a “ruinous condition from damp and vermin”. Jackes (1987a) indicates that 

the C. assamica holotype should be the one with reference “Griffith 389” located in K. Since I 

have not seen this specimen, I have based my description on the first description written by 

Lawson (1875) and the specimen examined by Craib (1911) when he published his new 

combination.

Differentiating characters for C. assamica apart from the ones mentioned in the C. adnata, C. 

bachmaensis and C. aristatd^ notes are: petals glabrous, indumentums sparsely hairy, stipules 

glabrous, secondary leaf venations with 6-7 pairs and ovary glabrous.

Specimens examined: Fig. 2.34. Thailand. Northern Reg.: Chiang Mai Prov.: in scrub 

jungle at foot of Doi Sootep, 330 m., A.F.G. Kerr 1232 (BM, K, P, TCD); 12 km SE of Fang 

along the Fang-Chiengrai trail, K Larsen, T. Santisuk <&E. Wamcke 2739 (AAU, BKF, E, L, P); 

Wat Chiang Dao, G. Murata, K Iwatsuki & Gh. Pengklai T-14833 (AAU, L); Doi Sutep, Tug 314 

(ABD); MeHn Rd, Tug 314 (ABD). Peninsular Reg.: Phangnga Prov.: Khao Phra Mi, K 

Larsen, A S. Larsen, I. Nielsen <& T. Santisuk 30833 (AAU, BKF, L); Tratig Prov.: KawUbong, 

A.F.G. Kerr 19089 (BK, BM, K, L, P).

Cambodia. Kattanakiri Prov.: c. 5 km S of Phum Samut Kram Village, Lorn Pat District,/. 

F. MaxwellOI-228 (A, BUF^.

6. Cissus calcicola Craib, Kew BuU. 355 (1926); Craib, FI. Siam. 1: 306 (1926); Gagnep. in 

Humbert, Suppl. FI. Indo-Chine 1: 891 (1950). Type: Thailand, Pang Pui, 540 m., growing 

over limestone rocks, Kerr 3175 (lectotype BMl, designated here; isolectotypes ABDl, Kl).
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Woody climber. Stem erect, cylidrical, branched; old stems blackish, with thin hardened 

bark, peels off, irregularly sulcate, knobbly nodes, glabrous, 0.9 mm diameter but can be wider 

at the base; young stems with extremely dense T-shaped fermginous hairs, tangled with each 

other covering the entire stem surface, multicellular hair, 0.6 — 1.5 mm long; tendril only 

observed on old stems, racemosely 2-3-furcate, leaf-opposed, 8 — 9 cm long, 1.5 mm diameter, 

glabrous; stipules 2, oblong to ovate, at the base of the petiole, 3.5 x 2.5 mm, very hairy as on 

stem. Leaves simple, alternate; petiole to 4 cm x 2 mm, covered with extremely dense T- 

shaped fermginous hairs as on stem; leaf blade cordate, to 10 x 9 cm, base cordate to 

auriculate, margin slightly dentate almost entire with mucronate teeth at the end of each 

venation (teeth to 0.7 mm long), apex mucronate to acuminate; adaxial side with moderately 

dense T-shaped fermginous hairs, tangled with each other, abaxial side completely covered 

with T-shaped ferruginous hairs, tangled with each other, mamre leaves might become less 

densely hairy, 5 basal veins protruding, 6 — 7 pairs of secondary veins. Inflorescence ramified, 

terminal and sometimes opposed to the leaves, umbellate corymbs, to 7 cm long, hairy with 

ferruginous hairs. Each cluster with around 15 flowers; peduncle to 3 — 4 cm long, secondary 

peduncle to 1 — 2 cm long, tertiary peduncle hairy with ferruginous hairs, pedicel to 4 mm 

long. Buds ovoid to sub-globose, 2.5 — 3.5 x 2 — 3 mm, apex rounded, hairy with ferruginous 

hairs. Calyx cupuliform, entire, 0.5 x 2 — 2.5 mm, densely hairy with ferruginous hairs. 

Corolla petals ovate, 2 — 2.5 x 1 — 1.5 mm, completely covered by ferruginous hairs, tip 

cucullate. Stamens filaments filiform, 1 — 1.25 x 0.15 — 0.2 mm; anthers orbicular, medifixed, 

0.5 — 0.6 mm long; pollen numerous. Ovary adnate to the disc, disc robust with 4 very marked 

lobes, 0.5 - 1 X 1.75 - 2.25 mm, lobes are turned down in the vertical axis, ferruginous hairs 

surrounding the base of the style. Style cylindrical, 0.5 — 0.9 x 0.3 — 0.5 mm; stigma 

inconspicuous; pollen numerous. Fruit berries, elliptic to orbicular with a pointed tip, 9x5 — 

7 mm, base attenuate, glabrous, wrinkled when dry. Seeds 1, pyriform (globose with tip at the 

base), 7x5 mm, tip alone 2 mm, slightly rugose.

Thailand: NORTHERN: Chiang Rai, Lampang. South-Eastern: Kanchanaburi.

Distribution: Endemic to Thailand 

Phenology: flowers: March - April; fruits: May.

Ecology: grows in degraded areas and in bamboo forests, often on limestone terrain.

Altitude: 150 — 1000 m.
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Notes: When Craib (1926b) described C calcicola he indicated its affinity with C. repanda-, the 

difTerentiating character being the presence of hairs on the ovary' in the case of C. calcicola.

Di stinctive characters that separate C. calcicola from C. repanda are:

1. Bark on old stems is thin and black.

2. Young stem covered with very dense T-shaped ferruginous hairs, tangled with each 

other.

3. Disc morphology' with each lobe turned completely downwards in the vertical axis.

4. Arachnoid hairs aU around the base of style like a ring.

Craib (1926b) only mendoned one collection as the type for this species, however he did not 

specify the duplicate used as the holotype; therefore I have selected the type duplicate from 

BM as the lectotype since it is the specimen in best condition.

Specimens examined: Fig. 2.35. THAILAND. Northern Reg.: Chiang Rai Prov.: Doi 

Luang National Park, Wahn Gayo Falls area., J. F. Maxwell 97-412 (L). Fampang Prov.: Pang 

Pue, A.F.G. Kerr 3175 (ABD, BM, K); Jae Sawn National Park, N part; Pah Ngahm (Nahn 

Kaht) Cave & limestone mountain,/. F. Maxwell96-636 (A, BKF); Jae Sawn National Park, N 

part; Wahng Die Subdistrict Pah Ngahm (Nahn Kaht) caves & limestone mountain, J. F. 

Maxwell 96-911 (A, BKF). South-Western Reg.: Kanchanaburi Prov.: near Neeckey, near 

Wangka, G. den Hoed 587 (A, BK, K, L, P); near Neeckey, near Wangka, Kostermans 712 (A, K, 

L,P)

7. Cissus convolvulacea Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 501 (1887); 

Gagnep. in Lecomte, Not. Syst. (Paris) 1(11): 356 (1911); Gagnep. in Lecomte, FI. Indo-Chine 

1: 972 (1912); Craib, FI. Siam. 1: 305 (1926); Gagnep. in Flumbert, Suppl. FI. Indo-Chine 1: 

889 (1950). Type: Thailand: Siam, Peninsule Maleyenne, Muong Pray, Pierre 4444 (lectoty'pe P! 

(barcode P00536162), designated here; isolectotype P! (barcode P0536163)).

Shrubby climber. Stem erect, cylindrical, 3-5 mm diameter, glabrous, branched, striate; 

tendril simple, leaf-opposed, cylindrical, 1 — 1.5 mm diameter, to 14 cm long, glabrous, striate; 

stipules 2, placed between the base of the pedicel and stalk, oblong, papyraceous, 4.5 x 1.5 

mm, they are lost in older stems. Heaves simple, alternate; petiole to 4 - 4.5 (-9) cm x 1 — 2 

mm, glabrous, striate; leaf blade ovate to sub-hastate or sub-saggitate, to 13 x 8 cm, base 

cordate to sub-auriculate and sub-tmncate slightly decurrent on the petiole, margin slightly
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crenate, finely denticulate with minute (0.5 — 1 mm long) mucronate teeth directed to the 

apex, apex acute to acuminate, 5 main veins (sometimes 3), glabrous; abaxial side glabrous 

with veins protruding. Inflorescence ramified, leaf-opposed, umbellate corymbs, to 3 — 4 cm 

long, glabrous; peduncle to 1.5 cm, secondary peduncle 1 cm, pedicel 0.9 - 1.1 mm long, 

densely papillose with reddish papillae <0.1 mm long covering the entire surface. Buds ovoid, 

3.5 - 4 x 2 — 3 mm, apex rounded, glabrous. Calyx cupuUform, entire, sinuate, 1 - 2 x 2.5 - 3 

mm, glabrous. Corolla petals ovate, 3.5 x 2 mm, glabrous, apex sUghdy corniculate outside 

and cucullate inside. Stamens filaments filiform, sub-cylindrical, 1.5 x 0.4 mm; anthers elliptic, 

fixed sUghdy underneath the middle, 1.4 x 0.8 mm. Ovary adnate to the disc; disc with 4 very 

distinct lobes, 0.75 - 1 x 2 - 2.5 mm, each lobe 1 mm wide, glabrous. Style cylindrical 

broadening at the base, 0.75 — lx 0.3 — 0.5 mm; stigma inconspicuous. Fruit blackish when 

ripe, berry, globose with a minute darker tip (0.1 mm long), 1 - 1.25 x 0.8 - 0.9 cm, glabrous, 

wrinkled when dr}^, smooth when ripe, base attenuate. Seeds 1, sub-globose to round with a 

pointed base and flattened at the sides, 1.1 — 1.2 x 0.7 — 0.9 cm, sUghdy rugose with a groove 

along the perimeter.

Thailand: EASTERN: Chaiyaphum, Nakhon Ratchasima. SOUTH-WESTERN: Kanchanaburi, 

Ratchaburi.

Distribution: Cambodia.

Phenology: flowers: March - July; fruits: July - October

Ecology: grows in dry savannah forests and scurbs, often on Umestone bedrock.

Altitude: 0 — 800 m.

Notes: The stems in this species are finely striate according to my observations; this character 

is also mentioned in the first description by Planchon (1887). However, in a later description 

by Gagnepain (1912) it is mentioned in particular that the stems are smooth and “not striate”.

In 1887, Planchon mentioned that C. convolvulacea is close to C. nodosa. However, some 

morphological character differences have been observed, C. convolvulacea differs from C. nodosa 

in that: 1) the leaf margins are sUghdy crenate with minute teeth (as opposed to entire with 

minute teeth); 2) leaf shape mainly sub-hastate to sub-saggitate (as opposed to ovate to 

eUiptic); 3) leaf base cordate to sub-auriculate and sUghtiy decurrent (as opposed to rounded to 

truncate); 4) number of basal veins is mostly 5, aU wider than the secondary veins (as opposed 

to 3 basal veins with 2 veins as wide as the secondary veins). Planchon (1887) only mentioned
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one collection when describing this species, however he did not specify the duplicate used as 

the holotype. I have found two duplicates of the type in P and I have chosen the one in the 

best condition as the lectotype. Additionally, I have found another specimen with reference 

“Pierre 4444” beside the type specimen. This second specimen was collected in “Prov. de 

Tran, Cambodge”.

Specimens examined: Fig. 2.36. Thailand. Thailand: Siam, Peninsule Maleyenne, Muong 

Pray, Pierre 4444 (lectotype P! (barcode P00536162), designated here; isolectotype P! (barcode 

P0536163)). Eastern Reg.: Chaijaphum Prov. : 50 km S of Chaiyaphum, K luirsen, S. A 

Larsen, I. Nielsen T. Santisuk 31715 (AAU, L); Nakhon Katchasima Prov.: Korat, Ban 

Chum Seng, Pui 2818 (ABD, BK, BM, K, TCD). South-Western Reg.: Kanchanaburi 

Prov.: Kanburi, A. Marcan 885 (BM, K); Wang Kanai, Kanburi, A. Marcan 2203 (ABD, BM, 

K); Katchaburi Prov.: Ratburi,M. F. G. Kerr9015 (ABD, BK, BM, K).

Cambodia. Prov. de Tran, Pierre 4444 (P); entre Thmor Pout et Bentai Chhmar pres de la 

chain des Dangret confir des province Battambang et Sien Reap, Poilane 14390 (P).

8. Cissus craibii Gagnep. in Craib, Kew Bull. 10: 426 (1915); Craib, FI. Siam. 1: 306 

(1926); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 891 (1950); Trias-Blasi «Sc J. Parn., 

Thai Forest BuU., Bot. Special Issue: 205 (2009). Type: Thailand, Foot of Me Ping rapids.

Ban Samoeng, bamboo jungle, 135 m., A.F.G. Kerr 2181 (lectotype, P!, designated here; 

isolectotypes BM!, El, Ki).

Key to subspecies of C. craibii

a. Leaves palmatifid with broad lobes 2 — 6 cm wide; stem indumentum pilose with hairs 0.3

- 0.5 mm long; ovary disc glabrous.................................................................subsp. craibii

b. Leaves almost palmarisect with narrow lobes 0.5 — 1.75 cm wide; stem indumentum

setulose with hairs 0.1 - 0.2 mm long; ovary disc with some hairs.............subsp. dissect a

a. subsp. craibii

Herbaceous climber. Stem erect, cylindrical, 4-5 mm diameter, striate, densely pdose 

with shghdy bent hairs 0.3 - 0.5 mm long, branched; tendrils not observed; stipules 2, at base 

of petiole, 2 — 2.5 x 2 mm, base auriculate, apex acute, with an umbonate projection at the 

base, pilose with hairs 0.1 - 0.2 mm long. Leaves simple, palmatifid, alternate; petiole to 13 -
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14 cm, densely pilose (as on stem); leaf blade 3 — 5 (-7) lobate, to 14 x 15 cm, outer lateral 

lobes 3.5 X 2 cm, sub-oblong, apex rounded with minute tip, inner lateral lobes 8 x 3.5 cm, 

unequally lanceolate, outermost side with rounded with rounded lobes, apex acute, central 

lobe 11x6 cm, ovate to sub-trilobate, apex acuminate, base auriculate, margin denticulate with 

minute teeth; adaxial side sparsely pilose particularly on the margins and the midrib, with hairs 

as described for the stem; abaxial side pilose on main veins, 3 — 5 main veins protruding and 2 

- 4 pairs of secondary veins. Inflorescence ramified, leaf-opposed, umbellate corymbs, 2-3 

cm long, densely pilose (as on stem); peduncle to 1 - 1.25 cm long, secondary peduncle 0.7 — 

1 cm long, tertiary peduncle 0.3 — 0.5 cm, densely pilose (as on stem), pedicel to 2 mm long, 

pilose with hairs 0.05 - 0.1 mm long. Buds ovoid to oblongoid, 2.5 x 2 mm, apex rounded. 

Calyx fused, sinuate, with inconspicuous lobes, 1 x 1.2 mm, densely pilose (as pedicel). 

Corolla greenish, petals ovate, 1.8-2xl-1.2 mm, dorsal side pilose (as pedicel), apex on 

the inside cucullate. Stamens filaments fiHform, 1 mm long, broader at base; anthers ovate- 

ehptic, medifixed, 0.5 mm long; poUen numerous, yellowish. Ovary adnate with the disk, 0.5 x 

1 mm, glabrous. Style cylindrical broadening at the base, 0.7 x 0.2 — 0.3 mm; stigma 

inconspicuous, 0.05 - 0.1 mm at the apex. Fruit unavailable.

Thailand: NORTHERN: Chiang Mai, Tak.

Distribution: Endemic to Thailand.

Phenology: flowers; July — October.

Ecology: grows in bamboo or savannah forest.

Altitude: 0 - 150 m.

Specimens examined: Fig. 2.37. Thailand. Northern Reg.: Chiang Mai Prov.: Foot of 

the Ping rapids: Ban S'Mong, A.F.G. Kerr 2181 (BM, E, K, P); Tak Prov.; between Tak and 

Ban Dan Lan Hoy, G. Murata, N. Fukuoka <& Ch. Phengklai s.n. (L).

b. subsp. dissecta (Craib) Trias-Blasi & J. Parn., Thai Forest Bull., Bot. Special Issue: 206 

(2009). stat. nov. — Cissus dissecta Craib, Kew BuU. 356 (1926); Craib, FI. Siam. 1: 306 

(1926).— Cissus craibii var. dissecta (Craib) Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 891 

(1950). Type: Thailand, Ratburi, under 50 m., deciduous forest, A.F.G. Kerr 9008 (lectotype 

BM!, designated here; isolectotypes ABD!, BK!, K!).

Stem densely setulose with bent hairs 0.1 — 0.2 mm long facing upwards, old stems
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become glabrescent; tendril bifurcate or sometimes absent, slender and wiry, leaf-opposed, 

cylindrical, straight stalk to 2 — 4 cm x 0.5 — 1 mm, then bifurcating and coiling 0.5 — 3 cm, 

hairy as on stem. Leaves simple, palmatifid to palmatisect, petiole 5 — 7 cm long, setulose; leaf 

blade (-3) 5 — 7 lobate, to 10 x 10 cm, outermost lateral lobes 5 - 6 x 0.5 - 0.8 cm, inner lateral 

lobes 8 — 9 X 0.7 — 1 cm, deeply lobate on the outer side, slighdy lobate in the inner side, 

central lobe, 8 x 1.5 cm, lobate on both sides, apex acute; adaxial side sparsely setulose 

particularly on venation, hair length as on stem; abaxial side densely setulose, denser on 

midrib. Inflorescence semlose-papillose with hairs <0.1 mm long. Buds 1.5 — 2 x 1.2 — 1.5 mm. 

Calyx 0.3 — 0.5 x 0.7 — 1 mm, densely setulose-papillose (as pedicel). Corolla yellow, 1 — 1.25 

X 0.5 - 0.75 cm, dorsal side densely setulose-papillose (as pedicel). Stamens filament 0.7 - 0.9 

X 0.1 mm; anthers 0.4 — 0.5 x 0.4 — 0.5 mm. Ovary with 4 lobes facing slightly downwards, 0.3 

- 0.5 X 0.7 — 1 mm, sparsely pilose at the base of the style. Style cylindrical broadening at the 

base, 0.4 — 0.5 x 0.2 — 0.3 mm. Fruit berry, globose with a minute tip, 4 — 6 x 4 — 6 mm, 

glabrous, smooth, base attenuate. Seeds 1, pyriform, 4 — 5x4 mm, surface ridged forming a 

reticulate pattern with convexities and concavities.

Thailand: SOUTH-WESTERN: Uthai Thani, Kanchanaburi, Ratchaburi. CENTRAL: Saraburi. 

Distribution: Endemic to Thailand.

Phenology: flowers: July; fruits: July.

Ecology: grows in mixed deciduous forest and often in rocky open spaces.

Altitude: 0 — 70 m.

Notes: This taxon has a setulose indumentum with short hairs bending down from their 

middle towards the stem with the tip nearly rounded. These hairs are arranged mostly pointing 

upwards in the direction of the upper part of the plant. The hairs covering the inflorescence 

are considerably shorter than the ones on the vegetative organs, often becoming straighter, 

and appearing more papillae-like.

Specimens examined: Fig. 2.37. THAILAND. South-Western Reg.: Uthai Thani Prov.: 

Ban Rai, B. Sangkhachand 981 (C, E, K, L, P). Kanchanaburi Prov.: Kanburi, Marcan 932 

(ABD, BM, K). Katchaburi Prov.: Ratburi, A.F.G. Kerr 9008 (ABD, BK, BM, K). Central 

Reg.: Saraburi Prov.: Sahn Lahn,/. F. Maxwell 74-563 (AAU, L); Sahn Lahn,/. F. Maxwell 

74-711 (AAU,L).
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General Species Notes: In the first description of this species Craib (1915) indicates that 

Cissus craibii has similarities with C modeccoidi Planch [accepted name Cissus modeccoides Planch.]. 

Upon examination of the specimens available I have observed that they can be easily 

differentiated mainly because C. craibii totally lacks the hairy indumentum. Later, Craib (1926b) 

indicated that C. craibii and Cissus dissecta Craib share morphological similarities. Later, in 1950, 

Gagnepain placed C. dissecta as a variety of C craibii.

According to my observations, C. craibii and C. dissecta share morphological characters such as 

the presence of an umbonate protuberance at the base of the stipules, palmate leaves and a 

hispid indumentum among other characters. However, there are also some obvious 

differences, C. craibii is different from C. dissecta in that it has: 1. palmatifid leaves with broad 

lobes 2 — 6 cm wide as opposed to almost palmatisect leaves with narrow lobes 0.5 — 1.75 cm 

wide; 2. hairs generally longer (0.3 — 0.5 mm) and denser as opposed to sparser hairs of 0.1 

mm long; 3. ovary disc glabrous as opposed to a disc with some hairs. In addition, the 

specimens examined appear to have a disjunct distribution, with specimens of C. craibii only 

occuring in Northern Thailand (Chiang Mai and Tak provinces), and specimens of C. dissecta 

only in the South-Western (Uthai Thani and Ratchaburi provinces) and Central regions 

(Saraburi) (see Fig. 2.37.).

Even though the number of specimens available is quite low for both taxa I feel that the 

morphological differences and disjunctive distribution are sufficient to separate them into two 

subspecies (subsp. craibii and subsp. dissecta). However, further specimen collection in the 

present locations and a search for them in the intermediate locations such as Lamphun and 

Kanchanaburi provinces would provide a better understanding of these taxa.

Finally, I have designated lectot}pes for both subspecies here, by selecting the best specimen 

representatives for each taxa.

Corrections and additional data: The account of these species will be published in Thai 

Forest Bulletin (see Appendix I, Manuscript 1). Since then, I have noticed an error in the 

General Species Notes section: Surat Thani province was mentioned when it should have 

been Uthai Thani as indicated in the specimens examined list. In addition, new specimens 

have been examined and new localities have been added as follows: subsp. craibii also occurs in 

the Tak province (previously only recorded in Chiang Mai) and subsp. dissecta in Saraburi in
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the Central region (previously only recorded in the South-Western Region in the Uthai Than! 

and Ratchaburi provinces). This does not affect the suggestion of a disjunct distribution of the 

two subspecies since subsp. craibii is still restricted to the north and subsp. dissecta to the south- 

center. I have also noticed that the new subsp. craibii collection has flowers in July. This 

confirms the suggestion that there is no difference between the flowering patterns of the two 

subspecies and that this flowering period is likely to be long, possibly from July until October.

In addition, while examining the new subsp. dissecta specimens I have noticed the presence of 

a bifurcate tendril. Up until now, this character has never been recorded in the literature or 

observed in herbarium specimens. These specimens are otherwise easily recognised as C. craibii 

subsp. dissecta. Although I believe that subsp. craibii could also have a tendril, I have not been 

able to confirm it. Additionally the locality with reference “Marcan 932” previously thought to 

be in Ratchaburi province, has now been confirmed to be in Kanchanaburi province. I have 

also added a description for the subsp. dissecta fruit.

9. Cissus discolor Blume, Cat. Gew. Buitenxorg 39 (1823); Blume, Bijdr. FI. Ned. Ind. 4: 

181 (1825); Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 496 (1887) p. p.; Craib, Kew BuU. 

31 (1911); Gagnep. in Lecomte, Not. Syst. (Paris) 1(11): 354 (1911); Gagnep. in Lecomte, FI. 

Indo-Chine 1: 969 (1912); Craib, FI. Siam. 1: 306 (1926); Gagnep. in Humbert, Suppl. FI. 

Indo-Chine 1: 886 (1950); Backer & Bakh.f., FI. Java (Spermatoph.) 2: 91 (1965); B.V.Shetty & 

P.Singh, FI. Ind. 5: 282 (2000).— Vitis discolor (Blume) Dalzell in Hook., Kew Journal of 

Botany 2: 39 (1830); M.A. Lawson in HooLfl, FI. Brit. India 1: 647 (1875); King, Mat. FI. 

Malay. Penins. 399 (685) (1894). Type: Gunung Salak Java, Indonesia, Herb. Reinwardt s.n. 

(lectotype L! (digital image with specimen barcode L 0013626), designated here). Ic: Bot. Mag. 

Tab. 4763; FI. China Illustrations, Fig. 170: 7 — 9 (2007) ‘as C. javand.

— CissusjavanaHC., Prodr. 1: 628 (1824); Suess., Nat. Pflanzenfam. 20d: 264 (1953); Momiy. in 

H.Hara, Flora of East Himalaya 1: 199 (1966), 2: 78 (1971), 3: 81 (1975); Momiy. in H.Hara & 

L.HJ.WiUiams, Enum. FI. PI. Nepal 2: 94 (1979); D.G.Long & Rae, FI. Bhutan 2(1): 158 

(1991); C.L.U, FI. Reipubl. Popularis Sin. 48(2): 64 (1998); Chen & J.Wen, FI. China 12: 187 

(2007). Type: Java, unknown s.n. (holotype G-DC! (digital image with barcode G00205284)).

- Cissus javanica nomen.

Herbaceous climber. Stem erect, cylindrical to slightly 4-ridged, to 2 — 3 mm diameter, 

branched, glabrous to pubemlent with minute hairs 0.05 — 0.1 mm long, hairs denser and
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longer on the petiole-stem insertion, purplish, striate; tendril bifurcate, slender and wiry, leaf- 

opposed, cylindrical, 0.5 — 0.75 mm diameter, straight stalk to 2 - 4 cm long, then tighdy 

coiling 3 — 7 cm, then bifurcating and coiling 2 — 4 cm, glabrous; stipules 2, ovate, 3 — 4 x 2.5 

— 4 mm, with a whithish dot at the base, slightly hairy or glabrous, papyraceous. Leaves 

simple, alternate; petiole 0.5 - 3 cm x 0.25 — 0.75 mm, finely puberulent with minute hairs; leaf 

blade ovate, 7 — 18x3 — 8 cm, base cordate to sub-truncate, margin denticulate with minute 

mucronate teeth (0.5 — 0.8 mm long) directed to the apex, apex apiculate; adaxial side glabrous 

to sparsely pubemlent on venations mth white patches or markings all over it, abaxial side glabrous, 

veins protruding, 5 main basal veins, 4 — 5 pairs of secondary veins. Inflorescence ramified, 

leaf-opposed, umbelliform, to 3 cm long; peduncle 0.75 — 1.5 cm, secondary peduncle 0.5 - 

1.25 cm, sparsely puberulent, pedicel 2-4 mm long, sparsely hairy (hairs to 0.2 - 0.3 mrr. 

long) to glabrous. Buds ovoid, 1.5 — 2x1 — 1.5 mm, apex rounded, glabrous. Calyx 

cupuUform, gibbous in one side, entire, 0.6 — 0.8 x 0.8 — 1.5 mm, glabrous. Corolla petals 

ovate, 1.5 X 0.75 mm, apex cucuUate, glabrous. Stamens filaments filiform, 0.6 — 0.75 x 0.1 

mm; anthers ovoid, medifixed, 0.4 — 0.7 mm long. Ovary adnate to the disc; disc with 4 ven- 

distinct rounded lobes, 0.4 — 0.6 x 0.8 — 1 mm, each lobe 0.4 mm broad, glabrous. Style 

cylindrical broadening at the base, 0.4 — 0.8 x 0.2 mm; stigma slightly expanded but mostly 

inconspicuous. Fruit berry, globose with a minute tip, 4 — 6 x 4 — 6 mm, glabrous, smooth, 

base attenuate. Seeds 1, pyriform, 4-5x4 mm, rather smooth with ridges.

Thailand: Northern: Chiang Mai, Chiang Rai, Lamphun, Lampang. Nor.TH-EasterN: 

Loei. Eastern: Chaiyaphum, Nakhon Ratchasima. SOUTH-WESTERN: Kanchanaburi, 

Phetchaburi, Prachuap Khiri Khan. South-Eastern: Prachin Buri, Chanthaburi. 

Peninsular: Chumpon, Surat Thani, Phuket, Nakhon Si Thammarat, Trang, Songkhla, Yala. 

Distribution: Bangladesh, Cambodia, China (Sichuan, Yunnan), India, Indonesia (Java), Laos, 

Malaysia, Myanmar, Nepal, Philippines, Vietnam.

Phenology: flowers and fruits: July - December.

Ecology: grows in evergreen forest and disturbed dipterocarp forest; often found in disturbed 

thickets, roadsides, open riparian areas.

Altitude: 0 — 1685 m.

Ethnobotany: ornamental and edible (Shetty & Singh, 2000); in Chiang Rai province in 

Thailand the plant is boiled and its solution is put on itchy feet and also the bark is rubbed on 

the casket during a funeral (from specimen label).
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Notes: In 1823 Blume published his Cat. Gew. Buiten^org, a publication largely overlooked by 

the compilers of Index Kewensis (Stafleu & Cowan, 1976). Many of the descriptions in the Cat. 

Gew. Buiten^org (Blume) were repeated in his later publication in 1825 (Bijdr. FI. Ned. Ind.). This 

is the case for Clssus discolor, first published by Blume in 1823 with no indication of ty'pe 

specimens and then published again in 1825 with the mention of “Java” as a location, but no 

collection details. Blume worked and collected in Java as well as being the long-term director 

of L, where all his original collections are held (Stafleu & Cowan, 1976). After further research 

I found a specimen in L that was used by Blume to write the first description since it has his 

annotations in it (Van Welzen, comm)-, the specimens was collected in 1822 in Java and I 

have selected it as the lectotype.

Between these two publications by Blume (1823, 1825), in 1824 A. P. De Candolle published 

his Prodromus, where he described the species C Javana. This species has been mentioned as a 

synonym of C. discolor by many subsequent researchers, and many of them have used C. javana 

as the species name, ignoring the earlier publication by Blume (1823), which has priority.

A. P. De Candolle (1824) mentioned a specimen in the first description of C. javana with 

details as follows: “in Java (v. s. ab. am. Coulon)” translated as “in Java (I have seen a dried 

specimen communicated by my dear friend Coulon)”. A. P. De Candolle was known to have 

lived in Geneva and was the son of a moderately affluent family. During the French 

revolution they had to seek refuge in Vaud on the Lac Neuchatel (Switzerland). In Neuchatel, 

a man named P. L. A. Coulon (birth 1777 - death 1855) was one of the founders of the Musee 

d’Ethnographie a Neuchatel, to which A. de Candolle together with A. P. de Candolle paid a 

visit in December 1799 (Kaehr, 2000). It could have been there when the contact between A. 

P. de CandoUe and the “Coulon” mentioned in the description was made and also when the 

type specimen of C javana was examined. In any case, I have found what is thought to be the 

holotype of C javana in G-DC.

Numerous specimens examined were labelled as C. javanica DC., a name not found in the 

literature. Thus I can safely assume that this is a case of a typographical error since the close 

similarity with the legitimate synonym Cissus javana DC. is quite evident.

Distinctive morphological characters observed in this study for C. discolor are: stem 

indumentum covered in minute almost invisible papillae (0.05 — 0.1 mm) and becoming
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glabrescent, stem slightly 4-ridged but mosdy looking cylindrical, tendril wiry (0.5 — 0.75 mm 

in diameter), leaf blade ovate, adaxial side of the leaf blade with white markings, calyx gibbous 

in one side. It has been said that it is similar to C. repens, however the main distinctive 

characters are detailed in the C. repens notes. The species C. discolor is also similar to C. hastata 

with the following distinctive characters: C. discolor has an stem indumentum covered in 

minute almost invisible papillae (0.05 - 0.1 mm) and becoming glabrescent, stem slighdy 4- 

angled or 4-ridged, adaxial side of the leaf blade with white markings, calyx gibbous on one 

side; C. hastata has a stem indumentum generally glabrous but younger stems sometimes with 

T-shaped hairs 0.4 mm long, stem 4-alate, adaxial side of the leaf blade without white 

markings, calyx not gibbous.

Specimens examined: Fig. 2.38. Thailand. Northern Reg.: Chiang Mai Prov.: Doi

Suthep, Ch. Charoenphol, K. Larsen eir E. Wamckle 2789 (AAU, BKF); Doi Intanon Range about 

N E of the Pah Ngeam, H. B. G. Garrett 41 (BKF, E, K, L, P); Bo Luang, R Geesink, D. 

Phanichapol <ir T Santisuk 5786 (AAU, BKF, L); Doi Sutep, A.F.G. Kerr 726 (BM, K, P, TCD); 

near Angka Noi village (RS-14), the north side of the main route, Doi Inthanon, H. Kqyama T- 

61118 (A, AAU); Mae Soi Ridge, Mae Soi Subdistrict, near Ban Bah Gluay (Meo village), Doi 

Sutep J.F. Maxwell 91-703 (A, 7\AU, E, P); Puin Nadonal Park. East side. Ru-See Cave area, 

].F. Maxwell92A77 (A, P); Den (Karen) village, Bahnjahn (Chan) Subdistrict,/.F. Maxwell 96- 

1047 (A); Doi Lohn, W side, above Mae Gahm Bawng Village, Huay Gayo Subdistrict,/.F. 

Niaxwell 96-1383 (A); Doi Luang National Park, W side, summit ridge of Doi Mawk, J.F. 

Maxwell 97-1236 (A, BKF); Doi Mawn Ngaw, Mawn Ngaw (Hmong) village; Muang Guy 

Subdistrict below the village, S side, J.F. Maxwell 02-269 (A, BKF); higher elevation of Doi 

Pui, G. Murata, K Iwatsuki, Ch. Pengklai <& Ch. Charamphol T-15370 (AAU, L); Camp Hoy Chan 

Kiang, Doi Sutep mountain range, J.F. Rock 200 (P); higher elevation of Doi Suthep, near 

Maeo village, M. Fagawa, H. Koyama cFM Hutoh T-10508 (AAU, BKF, L); higher elevation of 

Doi Suthep, near Maeo village, M. Fagawa, H. Kojama eFM. Hutoh F-10528 (AAU, L); higher 

elevation of Doi Suthep (Doi Pui), M. Fagawa, F. Shimizu, H. Kojama, M. Hutoh <& A. 

Nalampoon F-9518 (AAU, L); Southwestern part of Doi Chang, T. Shimizu, H. Fqyokuni, H. 

Kojama, F. Yahara <& F. Santisuk F-20698 (AAU, BKF, L); near Ban Ta Fang,/. E. Vidal5332 

(AAU, P); Chiang Rai Prov,: near the Akha village of Meh Yao Baw Do Li Pa (Li Pa), E. F. 

Anderson 5354 (A); Huay Nam Rim (Lahu) Village, Mae Jedi Subdistrict,/. F. Maxwell94-1291 

(A, BKF); Lamphun Prov.: Doi Kuhn Dahu National Park, Tah Goo Station area, along 

Hong Hahng Stream, J. F. Maxwell 94-1057 (A, BKF); Lampang Prov.: Jae Sawn National
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Park, northern part, Wahng Die Subdistrict Pah Ngahm (Nahn Kaht) limestone mountain; 

Maw Cave mountain just below the summit,/. F. Maxwell96-1281 (A, BKF). North-Eastern 

Reg.: Foei Prov.: Phen Phop Mai waterfall (RS-16); Phu Kradung, H. Kojama T-61476 (A, 

AAU). Eastern Reg.: Chaijaphum Prov.: Tunkamang, C.F. van Beusekom, R. Geesink, C. 

Phengkhlai B. Wongwan 4337 (BKF, L, P); Nakhon Katchasima Prov.: Khao Yai National 

Park, Wang Ta Kong, C. F. Beusekom <& C. Charoenpol 1789 (AAU, BKF, E, L, P). South- 

Western Reg.: Kanchanaburi Prov.: Si Sawat, C.F. van Beusekom, K Geesink, C. Phengkhlai <& 

B. Wongwan 3419 (BKF, L, P); Huay Bankan, C.F. van Beusekom, R. Geesink, C. Phengkhlai <& B. 

Wongwan 3521 (BKF, L, P); Sangkla, J. F. Maxwell 73-226 (AAU, BK); Toong Yai Naresuan 

Wildlife Reserve, Lai We Subdistrict, Ban Saneh Pawng (Karen Village), near Ro-Kee Stream, 

J. F. Maxwell 93-920 (A, BKF); Erawan National Park, T. Shimit^u, H. Tojokuni, H. Koyama, T. 

Yahara Ch. Niyomdham T-21586 (AAU, BKF, L); Phetchaburi Prov.: Amphoe Kaeng 

Krachan: Kaeng Krachan National Park. Trail from Ban Krang Ranger Substation, D.J. 

Middleton, S. Suddee, S.J. Davies <& Ch. Flemrat 932 (A, AAU, P); Prachuap Khiri Khan Prov.: 

Amphoe Hua Hin: Kaeng Krachan National Park. Pa La U waterfall, D.J. Middleton, .S'. .Suddee, 

S.J. Davies Ch. Flemrat 1061 (A, BKF); Nam Tok Huay Yang, near Thap Sakae, M. Shimis^, 

F.Fukuoka <& A. Nalampoon T-7728 (AAU, BKF, L). South-Eastern Reg.: Prachin Buri 

Prov.: Khao Yai - National Park. Kong Keo, K Larsen, T. Smitinand &E. Wamcke 159 (AAU, 

BKF, E, L, P); Chanthaburi Prov.: South of Khao Soi Dao, C.F. van Beusekom, T. Smitinand 

2106 (AAU, BKF, E, L); Khao Soi dao, R Geesink, P. Hiepko 7912 (AAU, BKF, L, P); Kao 

Kuap (Krap), Put 3022 (BK, BM, K). Peninsular Reg.: Chumpon Prov.: Siepjoian, Put 976 

(ABD, BK, BM, K, E, TCD); Surat Thani Prov.: Kaw Tao, A. F. G. Kerr 11178 (AAU, 

ABD, BK, BM, K, E); Langsuan, Tako, A. F. G. Kerr 11883 (ABD, BK, BM, E, K, TCD); 

Cltieo Lan Dan and surroundings, ca. 35Km ENE of Takuapa, K Larsen, AY Larsen, A. S. 

Barford, W. Nanakom, W. Ueachirakan <& P. Sirirugsa 40923 (tAAU); Phuket Prov.: Ampo Kao 

Kao, Rabil 322 (AAU, ABD, BK, BM, K); Nakhon Si Thammarat Prov.: Gahrome Falls, 

Khao Luang National Park,/. F. Maxwell84-493 (A, BKF, PSU); Trang Prov.: Khao Chong, 

Ch. Charoenphol, K Larsen <& E. Wamckle 3556 (AAU, L); Nam Tai, 20 km N. of Trang, Ch. 

Charoenphol, K. Larsen <&E. Wamckle 3659 (AAU, L); Lamphura, 10 km N of Trang, K Larsen, 

S.S. Larsen, A. S. Barford, W. Nanakom, W. Ueachirakan <& P. Sirimgsa 41389 (AAU, PSU); 

Songkhla Prov.: Kao Roop Chang, Padang Besar,/. F. Maxwell 86-593 (A, PSU); Tham Ru 

Nok Sak W of Saba Yoi, K Larsen, S.S. Larsen, C.Nijomdham, W. Ueachirakan <& P. Sirirugsa 

42468 (AAU, BKF, P, PSU); Yala Prov.: on the way to Be Tong, T. Santisuk B.N 434 

(AAU, BKF, L, P).
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Laos. Khone Island, central part, Pu Louang, SE side: Mekong river,/. F. Maxwell 97-1079

(A).

10. Cissus elongata Roxb. FI. Ind. (Carey & WaUich ed.) 1: 429 (1820); C.L.Li, FI. Reipubl. 

Popularis Sin. 48(2): 60 (1998); B.V.Shetty & P.Singh, FI. Ind. 5: 283(2000); Chen & J.Wen, FI. 

China 12: 186 (2007).— Vitis elongata (Roxb.) Wall. Numer. List no. 6016 (1831 — 32); M. A. 

Lawson in Hook.f., FI. Brit. India 1: 658 (1875).— Cajratia elongata (Roxb.) Suess. ex Suess., 

Mitt. Bot. Staatssamml. Miinchen 1: 352 (1943); Momiy. in H.Hara, FI. E. Himalaya 1: 199 

(1966), 2: 78 (1971). Type: Wall. Cat. 6016 (holot3^e K, not seen; isotype E!). Ic: FI. China 

lUustrations, Fig. 171: 7 - 12 (2007).

Woody climber. Stem sub-erect, cylindrical with young stems slightly flattened, to 7 mm 

diameter, branched, glabrous, striate; tendril simple, robust, leaf-opposed, cylindrical, 1 — 1.25 

mm diameter, straight stalk to 2 — 3 cm long, then loosely coiling 6 — 7 cm, glabrous, striate; 

stipules 2, ovate, caducous, 3x2 mm, glabrous, papyraceous. Leaves compound, alternate; 

petiole to 11 cm x 2 mm, glabrous, striate, not or shortly petiolulate to 1 cm long; leaf 

palmately 5-(7)-foliolate, leaflets elliptic, 5 — 14x1.5 — 5 cm, base attenuate, margin denticulate 

with minute mucronate teeth 0.75 — 1 mm long, directed to the apex, apex acute to acuminate; 

adaxial side glabrous, abaxial side glabrous, veins protruding, 5-(7) main basal veins, 1 main 

basal vein in each leaflet. Inflorescence ramified, leaf-opposed to terminal, umbellate corymbs, 

to 2 cm long; peduncle 8 — 10 mm, secondary peduncle 6 — 7 mm, tertiary peduncle 3-5 mm, 

pedicel 3 mm long, glabrous. Buds ovoid to globose, 2 - 2.5 x 1.5 — 2.5 mm, apex rounded, 

glabrous. Calyx cupuliform, sinuate, entire, 0.6 - 1 x 1 - 2 mm, glabrous. Corolla petals 

ovate, 2 - 2.25 x 1.25 — 1.5 mm, apex cucuUate, glabrous. Stamens filaments filiform, 

flattened, 0.6 - 1 mm long; anthers oblong, medifixed, 0.5 - 0.7 mm long. Ovary adnate to the 

disc; disc with 4 very distinct lobes, 0.75 — 1 x 1.5 — 1.75 mm, each lobe 0.4 — 0.5 mm broad, 

glabrous. Style cylindrical broadening at the base, 0.5 - 0.6 x 0.2 - 0.3 mm; stigma 

inconspicuous. Fruit berry, ellipsoid, 2 x 1.5 cm, glabrous, smooth, base attenuate. Seeds 1, 

pyriform, rounded at the apex, pointed at the base, 1.5 — 1.75 x 0.75 — 1 cm, rather smooth.

Thailand: SOUTH-WESTERN: Kanchanaburi.

Distribution: Bangladesh, Bhutan, China (Guanxi, Hainan, Yunnan), India, Malaysia, 

Singapore, Vietnam.

Phenology: flowers: June — July; fruits: July — December.
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Ecology: can be found growing on roadside bushes.

Altitude: 100 — 1000 m.

Notes: The species C. elongata is the only Thai Cissus species with compound leaves.

In 1989, Shetty & Singh published a new subspecies within C. elongata. subsp. littoralis (Talbot) 

B.V.Shetty & P.Singh from the basionym elongata (Roxb.) Wall var. littoralis Talbot. The 

differences between the two subspecies proposed by the authors are: subsp. elongata has berries 

measuring ca. 14 mm across, seeds ca. 16 x 10 mm, leaflets elliptic, distributed in India 

(Sikkim, Assam, Meghalaya and Andaman and Nicobar Islands), Bhutan and Bangladesh; 

subsp. littoralis has berries measuring ca. 6 mm across, seeds ca. 8 x 5 mm. leaflets usually 

linear-lanceolate, distributed in India in the Maharashtra, Goa and Karnataka regions.

I found a few Thai specimens identified by the late Prof. Li as subsp. littoralis. Upon further 

examination I realised that these specimens had leaves that were lanceolate as in the 

descripdon of subsp. littoralis but that the fruits were as big in size as in subsp. elongata. I also 

examined specimens idendfied as C. elongata and could only see a slight difference in leaflet 

shape when compared to those specimens labelled as subsp. littoralis. In any case, I believe that 

the morphological characters used by Shetty & Singh (2000) to differendate these two 

subspecies are very variable and therefore insufficient. However, since the distribudonal range 

is disdnct with subsp. elongata distributed to the north-east and the eastern islands belonging to 

India and subsp. littoralis to the south-western part of India, it could be that the slight 

morphological differences are due to habitat adaptadon. However, I believe that further 

research would be required to clarify the morphological variability of C elongata, therefore I 

feel that since infraspecific classificadon is not clear, the Thai specimens examined here should 

be placed within C. elongata sensu lato.

The species Cissus elongata Roxb. was published post mortem in Flora Indica (Roxburgh, 1820) 

with a full descripdon, but with no mendon of a tjq^e specimen. I have been unable to 

successfully locate a specimen related to this species but it is likely it could be in K, where his 

main coUecdon is. However, it is known that there are drawings from Flora Indica, which are of 

great importance for the typificadon of Roxburgh species (Stafleu & Cowan, 1983) and 

therefore I believe that there could be a drawing used as the holot}’pe for this species.

Specimens examined: Fig. 2.39. Thailand. South-Western Reg.: Kanchanaburi Prov.:
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Erawan, K Larsen & X j". Larsen KL 34035 (AAU, L, P); K Larsen <& S.S. Larsen KL 33998 

(AAU).

China. Hainan, McClure 8582 (P).

Vietnam. Annam: foret de Khe Sahn, province de Guangtu (Huyen de Huang Hoa), Poilane 

30119 (P).

11. Cissus hastata Miq., FI. Ned. Ind., Eerste Bijv. 1: 517 (1860); Planch, in A.DC. 

C.DC., Monogr. Phan. 5(2): 502 (1887); Gagnep. in Lecomte, FI. Indo-Chine 1: 967 (1912); 

Craib, FI. Siam. 1: 307 (1926); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 886 (1950); 

Backer & Bakh.f., FI. Java (Spermatoph.) 2: 92 (1965); Jackes, Austrobaileya 2(5): 493 

(1988).— Vitis hastata (Miq.) Miq., Ann. Mus. Bot. Lugduno-Batavi 1: 85, in adnot. (1863). 

Type : Indonesia: Sumatra occidental, in prov. Priaman, unknown HB2157 (holotype U, not 

seen; isotype L! (digital image with specimen barcode L0013620)). Ic: Gagnep. in Lecomte, FI. 

Indo-Chine 1: 968. Fig. 120 (1912).

— Vitis sagittifolia M.A. Lawson in Hook.f., FI. Brit. India 1: 645 (1875). Type: Wall. Cat. 5991 

(holotype K!).

Herbaceous climber. Stem glaucous to reddish, alate with 4 small wings, to 6 mm 

diameter, generally glabrous but younger stems sometimes with T-shaped hairs 0.4 mm long, 

branched, striate; tendril bifurcate, slender and wiry, first straight 1.5 — 4 cm, then coiling 

tighdy 4-6 cm, then bifurcating and coiling 0.5 - 2 cm, leaf-opposed, glabrous, 0.5 -- 0.7 mm 

diameter; stipules 2, between base of petiole and peduncle, triangular to hastate, papyraceous, 

adnate, base cordate, margin with finely sermlate, 1 — 3 x 2.5 — 4 mm. Leaves simple, alternate; 

petiole to 3 cm x 0.8 mm, generally glabrous (sometimes slightly hairy when young), striate; 

leaf blade saggitate to hastate sometimes sub-cordate or ovate, to 12 x 4.5 cm, base cordate to 

subtruncate, margin finely denticulate with minute (0.5 mm long) mucronate teeth directed to 

the apex, apex mucronate to acuminate, 5 main veins; both sides glabrous with abaxial side 

with veins protruding. Inflorescence ramified, leaf-opposed, corymbose, to 6 cm long, 

glabrous to hairy with T-shaped hairs; bracts often with hairs, papyraceous; peduncle to 2 - 3 

cm, secondary peduncle 1.5 cm, tertiary peduncle 0.5 — 1.2 cm, sometimes quaternary 

peduncle present, pedicel to 1.5 — 4 mm long, glabrous to hairy with T-shaped hairs. Buds 

oblongoid, 3 - 4 x 1.5 - 2.5 mm, apex rounded, glabrous to hairy with T-shaped hairs. Calyx 

green, cupuliform, entire, sinuate, 0.5 - 1 x 1.5 - 2 mm, glabrous to hairy with T-shaped hairs. 

Corolla reddish, petals ovate, 2 - 2.5 x 0.75 - 1.5 mm, glabrous to hairy with T-shaped hairs,
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apex slightly corniculate outside and cucuUate inside. Stamens filaments filiform, flattened, 

0.75 — 1.25 X 0.15 - 0.2 mm; anthers orbicular, medifixed, 0.5 - 0.7 x 0.4 - 0.5 mm. Ovary 

adnate to the disc; disc yellow, 4 lobes, 0.3 - 1.5 x 0.7 - 1.5 mm, glabrous. Style cylindrical 

broadening at the base, 0.5 - 0.7 x 0.25 mm; stigma slightly visible at tip, 0.05 - 0.1 mm. Fruit 

green, berry, globose with a minute darker tip (0.1 - 0.3 x 0.1 — 0.3 mm), 4 — 5 x 4 — 5 mm, 

glabrous, striate when dry, smooth when ripe, base attenuate. Seeds 1, globose with a pointed 

base, 4.5 — 5x3 mm, globose part alone 3x3 mm, pointed base alone 1.5 — 2 x 0.75 mm, 

rather smooth.

Thailand: NORTHERN: Mae Hong Son, Chiang Mai, Nan, Lamphun, Lampang. EASTERN: 

Chaiyaphum, Nakhon Ratchasima, Si Sa Ket. South-Western: Kanchanaburi. SOUTH

EASTERN: Chon Buri. PENINSULAR: Surat Thani, Songkhla, Pattani, Narathiwat.

Distribution: Australia, Indonesia, Malaysia, Papua New Guinea, Singapore, Viemam. 

Phenology: flowers: May - October; fruits: October - January.

Ecology: grows in in dry evergreen forest and in disturbed areas along the forest.

Altitude: 0 - 1500 m.

Ethnobotany: Used as an edible vegetable in Thailand (from herbarium label).

Notes: The name Cissus hastata was first published in 1860 by Miquel. In his description he 

mentioned the location “Sumatra occidental, in prov. Priaman”, but did not designate a type 

specimen, only mentioning Diepenhorst as the collector. A specimen was found in L which is 

thought to be the isotype, with the holotype being possibly held in U; this herbarium is 

currentiy being moved to L and is unaccessible (Van Welzen, pers. comm.). The specimen 

found has a collector reference as “Unknown HB2157”, “HB” being the numbering system 

assigned in “Hortus Bogoriense”, which contains specimens by various collectors; however 

the name Diepenhorst was not recognised on the label of the C. hastata type during databasing 

(Van Welzen, pers. comm.). Miquel later on, in 1863, published another account using the 

name Vitis hastata.

In the first description of the synonym V. sagittifolia by Lawson (1875), the species names C. 

hastata and V. glaherrima are mentioned possibly as closely related species or even synonyms of 

V. saggitifolia. Upon examinaition, I agree with Lawson and have placed V. saggitifolia as a 

synonym of C. hastata. In addition, I observed that IV glaherrima is a synonym of C. nodosa and 

that C. nodosa and C. hastata are in fact, two ver}' distinct species. The species C hastata is
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different from C. nodosa because: C. hastata has 4-winged stems, bifurcate tendril, leaf blade 

saggitate to hastate sometimes sub-cordate or ovate; while C. nodosa has shghdy quadrangular 

stems, simple tendril; leaf blade ovate to elliptic.

In the past C. hastata has also been confused with Cissus quadrangularis, but in fact they are very 

different. While C hastata has an erect non-succulent stem and hastate to sagitate permanent 

leaves; C. quadrangularis has a pendulous succulent stem and cordate evanescent leaves Another 

similar species is C. hexangularis. Their distinctive characters are: C. hastata has 4-winged stems, 

leaf blades hastate to saggitate, tendril bifurcate, stem indumentum shghdy hairy; C. 

hexangularis has a 6-winged stem, ovate to deltoid leaves, tendril simple, stem indumentum 

glabrous. C. hastata is also close to C. discolor and the newly described C. amplexicaulis and their 

differences are explained in each species notes respectively.

While examining specimens I noticed that some specimens easily recognisable as C. hastata 

from the Thai Eastern region bear T-shaped hairs on the inflorescense, including the 

peduncles, pedicels, calyx and coroUa, while other specimens also from the Eastern region and 

elsewhere in Thailand tend to have a glabrous inflorescence.

A few of the C. hastata specimens I examined from the Thai Northern region have other 

variations. The general habit of the plants is larger including the stems, leaf blades (to 25 x 15 

cm) and tendrils, the leaf base is only slightly cordate, with tendrils appearing simple in some 

cases. In the description of the Australian Cissus, specimens of C. hastata have simple tendrils 

(Jackes, 1988). I do not consider these variants to warrant taxonomic recognition at present.

Specimens examined: Fig. 2.40. Thailand. Northern Reg.: Mae Hong Son Prov.: Son 

Ban Dan Wildlife Sanctuary, near Nam Bong Village and Nam Bong Stream; Nah Bu Bawn 

Subdistrict, J. F. Maxwell 99-99 (A); Chiang Mai Prov.: Chieng Dao, F.B. and E.C. Abbe, T. 

Smitinand 9319A (A); Konthathan Falls on Doi Suthep. Huai Kaeo River drainage, F. F. 

Anderson 5152 (A); Doi Sutep, E side, Ru-see Cave-Bean Bahk by Falls area,/. F. Maxwell 87- 

808 (BKF, L); Doi Sutep, SW. Side, Mae Ha FaUs,/. F. Maxwell88-1332 (BKF, L); Doi Chiang 

Dao, E side. Pa Blawng Cave area, J. F. Maxwell 89-994 (A, L); Mae Soi Ridge, Mae Soi 

Subdistrict, near Ban Bah Gluay (Meo village),/. F. Maxwell91-575 (A, P); Doi Sahng Liang, S 

side. Pah Dang red Lahu) Village, upper Gu Cahp Valley; Gout Chang Subdistrict, /. F. 

Maxwell 97-885 (A); Huay Nahm Sai (stream), Tah Pah (Karen) Village, Bah Bae Subdistrict,/.
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F. Maxwell 00-332 (A); Nan Prov.: Doi Pu Kah National Park, W side, Doi Yao, above Ban 

Nahm Cry, Yom subdistrict, , J. F. Maxwell 94-780 (A); Famphun Prov.: Doi Kuhn Dahn 

National Park, along the trail to Mah Meun Station, J. F. Maxwell 93-1092 (A); Fampang 

Prov.: Jaw Sawn National Park, N part. Pah Ngahm (Nahn Kaht) Cave & limestone mountain 

area, J. F. Maxwell 95-1024 (A); Doi Luang National Park, Wahng Gayo Falls area, /. F. 

Maxwell 97-827 (A). Eastern Reg.: Chaijaphum Prov.: NW of Phu Khieo, K Farsen, S.S. 

Farsen, I. Nielsen <& T. Santisuk 31529 (AAU, BKF, P); Nakhon Katchasima Prov.: Pak 

Thong Chai, Sakaerat For. Res. Along Huai Krae stream, C. F. van Beusekom (& C. Charoenpol 

1930 (AAU, BKF, E, L, P); Sakasrat, C.F. van Beusekom, C. Wid <& K Geesink 3326 (BKF, K, L, 

P); Si Sa Ket Prov.: Dongrak Range at Chong Bat Lak,/. F. Maxwell 76-494 (7\AU, BK, L); 

en route from Si Sa Ket city to Kantharalak, about 10 km from Kantharalak, G. Murata, Gh. 

Phengklai, S. Mitsuta, H. Nagamasu <& N. Nantasan T-49698 (A, AAU, BKF). South-Western 

Reg.: Kanchanaburi Prov.: Ban Khao Kaeng Khaep, T. Shimis^, H. Tqyokuni, H. Kojama, T. 

Yahara <& Ch. Nijomdham T-21407 (A, AAU, BKF, L). South-Eastern Reg.: Cbon Burt 

Prov.: Sriracha. Mawng Yai Bu, D. J. Collins 988 (ABD, BK, K); Toong Brong, J. F. Maxwell 

71-177 (AAU, BK, L). Peninsular Reg.: Surat Thant Prov.: Kanchanadit, M.F.G. Kerr 

13145 (ABD, BK, BM, K); Kantuli, Put 4171 (ABD, BM, BK, K); Songkhla Prov.: Kao 

Choomsak near Haad Yai, G. Congdon 235 (A, AAU, PSU); Dton Ngah Chang, Ampoe Haad 

Yai, G. Congdon 438 (A, AAU, PSU); Natawi, A.F.G. Kerr 15803 (BK, BM, K, L, P); Pattani 

Prov.: Ban Sai Kao, A. F. G. Kerr 15056 (ABD, BK, BM, K, TCD); Narathiwat Prov.: Kok 

Waa Hin, Tak Bai, C. Ntjorndham 1693 (AAU, BKF, E, K, L, P).

12. Cissus hexangularis Thorel ex Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 511 

(1887); Gagnep. in Lecomte, Not. Syst. (Paris) 1(11): 356 (1911); Gagnep. in Lecomte, FI. 

Indo-Chine 1: 973 (1912); Craib, FI. Siam. 1: 307 (1926); Gagnep. in Humbert, Suppl. FI. 

Indo-Chine 1: 890 (1950); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 56 (1998); Chen & J.Wen 

in FI. China 12: 185 (2007). Type: Cochinchine, Cai' cuoy, dans les bois. Sept, a Oct. 1862 - 

1866; Dr. Thorel, 1432 (lectotype P! (barcode P00536093), designated here; isolectotype P! 

(barcode P00536094)). Ic: FI. China Illustrations, Fig. 170: 1 - 3 (2007).

Woody climber. Stem erect, alate with 6 wings, striate between the wings, constricted at 

the nodes, 5-7 mm diameter, sub-succulent, slightly coriaceous when mature, glabrous; 

tendril simple, leaf-opposed, slightly striate, cylindrical, 14 — 15 cm long: straight 4 — 5 cm, 

then coiling 10 cm, 1.3 — 1.5 mm diameter, glabrous; stipules 2, at the base of the petiole,
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deltoid, 2.4 — 2.5 x 2.4 — 2.5 cm. L,eaves simple, alternate; petiole 2 — 4 cm long, 1 — 1.5 mm 

diameter, glabrous; leaf blade ovate to deltoid, 7 — 10x4 — 7 cm, base truncate to rounded, 

margin finely denticulate with minute mucronate teeth, 0.5 — 1 mm long, 1—2 teeth every 1 

cm, apex apiculate to mucronate; both sides glabrous, 3 basal veins, 2 — 3 pairs of lateral veins, 

abaxial side with veins protruding. Inflorescence ramified, leaf-opposed or sometimes terminal, 

corymbose; peduncle 2 — 4.5 cm, glabrous; pedicel 0.2 — 1 mm, densely papillose. Buds 

conical, 4 — 8 mm long, apex obtuse. Calyx sinuate, entire. Corolla, petals elliptic, 2.5 — 5 

mm, glabrous, apex cucuUate. Stamens 4. Ovary lower part adnate to the disc. Style 

broadening at the base; stigma slighdy expanded. Fruit berries, globose, 7 — 9 x 6 — 8 mm, 

glabrous; peduncle 0.8 - 1.1 cm. Seeds 1, slightly compressed, 7.5 x 5.5 mm, attenuate at the 

base.

Thailand: South-Eastern: Prachin Buri.

Distribution: Cambodia, China (Fujian, Guangdong, Guangxi), Laos, Vietnam.

Phenology: flowers: September — December; fruits: December - March.

Ecology: In evergreen forest, secondary forest.

Altitude: 50 m.

Ethnobotany: edible (from herbarium specimens).

Notes: In the first description of C. hexangularis, Planchon (1887) did not indicate a type 

specimen but a list of several specimens examined. However, this species’ name v/as invalidly 

published by Thorel. In the list of the specimens examined by Planchon there is a specimen 

collected by Dr. Thorel with the following reference: Cochinchine, Cai’ cuoy, dans les bois. 

Sept, a Oct. 1862 — 1866; Dr. Thorel, 1432 (barcode P00536093). I have designated this 

specimen as the lectotype since it is a good representative of the species.

Sometimes this species has been confused with C quadrangularis, however, they are distinct. 

While C hexangularis has erect stems with 6 wings, permanent ovate to deltoid leaves and a 

simple tendril, C. quadrangularis has pendulous stems with 4 wings, evanescent cordate leaves 

and a bifurcate tendril. C. hexangularis can also be confused with C. nodosa but they have the 

following distinctive characters: C. hexangularis has a sub-succulent 6-winged robust stem, 

glabrous upper inflorescence peduncles, papillose pedicels and seeds 7.5 x 5.5 mm; C. nodosa 

has a non-succulent 4-angulate slender stem, densely papillose upper inflorescence peduncles, 

papillose pedicels and seeds 8-12x7 — 9 mm. It has also beeen confused with C. hastata, see
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distinctive characters in the C. hastata notes.

Specimens examined: Fig. 2.41. Thailand. South-Eastern Reg: 'Prachin Puri Prov:

Sakeo (Krabin), Kerr 9762 (ABD, BK, BM, K, TCD).

Vietnam. Cochinchine, Cai cuoy, dans les bois. Sept, a Oct. 1862 — 1866, Dr. Thorel, 1432

(P).
Laos. Louang Prabang Province, Ban Phou Phung,/.E. Vidal 2583 (P).

China. Ch’ang-kiang District. Lok Mooi Shan and vicinity, Lmu 1243 (BM).

13. Cissus hejneana Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 476 (1887); Gamble, 

FI. Madras 2: 234 (1918); B.V.Shetty & P.Singh, Kew Bull., 44(3): 476 (1989); B.V.Shetty & 

P.Singh, FI. Ind. 5: 285 (2000).— Vitis hejneana Wall, ex Wight & Arn., Prodr. FI. Ind. Orient. 

125 (1834). nom. illegit., non Roem. & Schult., Syst. Veg., ed. 15 bis 5: 318 (1819); M. A. 

Lawson in Hook.f., FI. Brit. India 1: 647 (1875).— Cissus hejneana Steud., Nomencl. Bot., ed. 2 

1: 372 (1840), nom. lUegit. Type: India, Wall. Cat. 5988a (lectotj'pe K! (digital image with 

specimen barcode K000372976), designated by Shetty & Singh (1989)).

— Cissus thwaitesii Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 502 (1887). Type: Sri Lanka, 

Thwaites 1183 (holotype P!).

— Cissus siamica Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 506 (1887); Gagnep. in 

Lecomte, FI. Indo-Chine 1: 971 (1912); Craib, FI. Siam. 1: 309 (1926); Gagnep. in Humbert, 

Suppl. FI. Indo-Chine 1: 889 (1950). synon. nov. Type: vers Caulay, prov. De Phetchabouri, 

Pierre 4440 (holotype P! (barcode P00491114); isotype P! (barcode P00491113)).

Shrubby climber. Sieni cylindrical, slighdy constricted at the nodes, to 6 mm diameter, 

glabrous, striate; tendril simple, leaf-opposed, glabrous, 8 — 13 cm long, 1 — 1.5 mm diameter; 

stipules 2, at the base of petiole, orbicular, sometimes with a papyraceous triangular projection 

at the upper part, entirely adnate, 1.5 — 2 mm diameter. Leaves simple, alternate; petiole to 4 

cm, glabrous, striate; leaf blade cordate to deltoid, 4—12x3 — 10 cm, base shortly cordate to 

subtruncate, margin finely denticulate with minute mucronate teeth, apex mucronate to 

acuminate, 3 — 5 main basal veins; glabrous with abaxial side with protruding whitish veins. 

Inflorescence ramified, leaf-opposed or terminal, corymbose, to 2 cm long, glabrous; peduncle 

to 0.5 — 1 cm, secondary peduncle 4 — 7.5 mm, pedicel to 4 — 7 mm long, glabrous. Buds 

ovoid to oblongoid, 2 — 2.5 x 1 mm, apex rounded, glabrous. Calyx cupuliform, entire, 

sinuate, 0.5 — 1x1.75 — 2 mm, glabrous. Corolla petals ovate, 1.5 - 2 x 1 mm, apex cucuUate,
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glabrous. Stamens filaments filiform, flattened, 0.5 - 1 mm long; anthers orbicular, medifixed, 

0.4 — 0.75 X 0.3 — 0.6 mm. Ovary adnate to the disc, 4 lobes, glabrous. Style columnar or 

cylindrical broadening at the base, 0.3 — 0.6 mm long; stigma sightly darker, 0.05 - 0.1 mm. 

Fruit berry, globose, 0.4 - 1 x 0.4 - 1 cm, glabrous, striate when dry, smooth when ripe, base 

attenuate. Seeds l,8-9x6-7 mm, pyriform, with pointed end at the base, rather smooth. 

Fig. 2.42. A and B.

Thailand: South-Western: Ratchaburi, Phetchaburi, Prachuap Khiri Khan. SOUTH

EASTERN: Chachoengsao, Chon Buri. PENINSULAR: Chumphon, Ranong, Surat Thani, Yala. 

Distribution: India, Sri Lanka.

Phenology: flowers: June — November; fruits: July — December.

Ecology: grows in evergreen forest, often in disturbed areas or near the sea.

Altitude: 0 - 200 m.

Notes: In Shetty & Singh (1989) it is indicated that the name Vitis heyneana Wall, ex Wight & 

Arn. was published illegitimately using as a type Wall. Cat. 5988a. This first publication is a 

later homonym of Iritis heyneana Roem. & Schult. Steudel in his Nomenclator Botanicus (1840), 

then published the name Cissus heyneana Steud., which again is Illegitimately published (Art. 32; 

ICBN (McNeill et al., 2006)), and later on Cissus heyneana Planch, was published legitimately by 

Planchon (de Candolle, C. & de Candolle, A., 1887) based on the same type as Vitis heyneana 

Wall, ex Wight &. Arn.

In addition, in Shetty & Singh (1989), it is indicated that Cissus thwaitesii Planch, is 

“conspecific” to Cissus heyneana, and therefore a synonym of the latter, flaving looked at the 

type specimen of C. thwaitesii I agree that the vegetative and fruit characters are identical to 

those of C. heyneana. However, this type specimen does not have any flowers, therefore I could 

not compare floral characters. In the first description of C. thwaitesii by Planchon (1887), he 

admits his doubts in separating these two species and gives two reasons supporting his 

decision: 1. Glaucous leaves; 2. Nature of the inflorescence. The first reason given by 

Planchon is not obvious when smdying herbarium specimens since both species present no 

significant difference in leaf colour. In addition, as mentioned earlier the type specimen for C. 

thwaitesii does not have an inflorescence, though an infructescence is present, making it 

impossible to compare inflorescences and therefore invalidating the second reason given by 

Planchon.
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Another confusing nomenclatural issue was that of C. heyneana and C. siamica Planch. In the 

first description for C. siamica in Planchon’s monograph (1887) a specimen collected by 1‘ierre 

4440 is mentioned as the type. Upon examination I noticed a det slip labelling it as a specimen 

of C. heyneana. Subsequently, I read the first descriptions of these species, both in Planchon’s 

monograph (1887). I compared them and noticed that in C. siamica the petals are described to 

be corniculate, but when I checked the t^qie specimen I could not see this character. The rest 

of the first descriptions for both species did not seem to present significant differences. In 

addition, after examining specimens labelled as either one or the other species name, no 

significant morphological differences were found. For these reasons I believe C. heyneana and 

C. siamica to be conspecific. I have chosen to use ‘‘‘heyneana” as the specific epithet over 

“siamica" due to the fact that it was the first to be published in Systema vegetahilium in 1819 

(Roemer & Schultes, 1819) as Vitis heyneana, while C. siamica was first published later in 

Planchon’s monograph in 1887.

Specimens examined: Fig. 2.43. THAILAND. South-Western Reg: Katchaburi Prov: 

Ratburi, A.F.G. Kerr 8996 (ABD, BK, BM, E, K, P, TCD); Ratburi, Marcan 1734 (ABD, 

BM); Ratburi, A. Marcan 1764 (ABD, BM, K); Phetchaburi Prov: Cau Lay, Pierre 4400 (P); 

Prachuap Khiri Khan Prov: Sam Roi Yawt (Prachuap), A. F. G. Kerr 10974 (BK, BM, K); 

Kow Dow,/. F. Maxwell 76A47 (AAU, BK, L). South-Eastern Reg: Chachoengsao Prov.: 

Khao Ang Ruenai Wildlife Sanctuary. Km. 23. Tha takreap district, A. Trias Blasi 47, 48 (BKF, 

TCD); Chon Burt Prov: Sriracha, Koh Seechang IsL, C.F. van Beusekom <& T. Smitinand 2042 

(AAU, BKF, E, L, P); Sattahip: Toong Brong,/. F. Maxwell 72-579 (AAU, BK); Ang Chang 

Nam, Kow Kieo Park, /. F. Maxwell 75-660 (AAU, BK, L). Peninsular Reg: Chumphon 

Prov: Siep)man, Put 980 (BK, BM, K); Ranong Prov: Around Phahad beach, T. Shimi^^u, H. 

Toyokuni, H. Koyama, T. Yahara <& Ch. Niyomdham T-26355 (AAU, BKF, L); Surat Thant 

Prov: Kaw Tao, M. F. G. Kerr 13023 (ABD, BK, BM, C, E, K, TCD); Kaw Tao, M. F. G. Kerr 

16011 (BK, BM); Ko Pha-ngag, C. Phromdet 9 (E, K, L, P); Yala Prov: Banang Sta, A. F G. 

Kerr 7359 (BK, BM, K, L).

Sri Lanka. Thwaites 1183 (P).

14. Cissus marcanii Craib, Kew Bull. 356 (1926); Craib, FI. Siam. 1: 307 (1926); Gagnep. in 

Humbert, Suppl. FI. Indo-Chine 1: 892 (1950). Type: Kanburi, 40m., open jungle, Marcan 882 

(lectotype BM!, designated here; isolectotypes ABD!, K!).
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— Cissus poilanei Gagnep., Bull. Soc. Bot. France 93: 232 (1947); Gagnep. in Humbert, Suppl. 

FI. Indo-Chine 1: 887 (1950). synon. nov. Type : Cambodia, entre Pum-lovea et P.-mng, 

prov. De Kompong-speu, Poilane 17542 (holotype P! (barcode P00536095); isotype P! 

(barcode P00536096)). Ic: Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 888. Fig. Ill: 1 — 4 

(1950).

Herbaceous climber. Stem erect, rigid, to 5 mm diameter, densely hispid with erect 

whitish hairs 0.4 — 2 mm long, cylindrical, striate, branched; tendril bifurcate, with straight 

peduncle to 4 cm and then bifurcating 2.5 cm, 0.2 - 0.5 m diameter, stipule-hke projection at 

the base of the bifurcation, born on the stem normally leaf-opposed, hispid as on stem; 

stipules 2, at base of petiole 2 — 5 x 1.5 — 2.5 mm, oblong to ovate, papyraceous, base slightly 

decurrent, hairy as on stem. Leaves simple, alternate; petiole to 5.5 cm x 1.5 mm, densely 

hispid (as on stem); leaf blade cordate to sub-orbicular to slightly 3-5-lobate with 2-4 

secondary tips alongside the main one, 5 — 11 x7 — 15 cm, base cordate to auriculate, margin 

regularly to irregularly dentate with teeth 0.3 — 0.7 mm long, apex acute to apiculate; adaxial 

side hairy as on stem, especially on main and secondary veins, abaxial side densely hairy as on 

stem especially on the protruding veins; 5 palmately-arranged main veins, 3-4 secondary 

veins. Inflorescence ramified, terminal to leaf-opposed, umbellate corymbs, to 5 cm long, 

hispid as on stem; peduncle 1 — 2.5 cm long, secondary peduncle 0.5 — 1.5 cm, tertiary 

peduncle 0.5 cm, around 12 flower buds per floret, hispid as on stem, pedicel to 1 — 5 mm 

long, hispid with hairs to 0.1 - 0.2 mm long. Buds ovoid to globose, to 1.5 - 2 x 1.5-2 mm, 

apex rounded, hispid. Calyx fused, entire, cupuliform, 0.4 - 0.5 x 1.2 — 1.5 mm, densely 

hispid. Corolla petals ovate, 1 — 1.5 x 1 mm, hispid on the outside, apex cucuUate. Stamens 

filaments filiform, flattened, 0.5 — 1 x 0.15 — 0.2 mm long; anthers orbicular, medifixed, 0.5 x 

0.3 — 0.35 mm; pollen numerous. Ovary adnate with the disk with 4 very' marked lobes, 

spreading out horizontally and bending down at the apex, apex rounded, 0.3 — 0.5 x 1 mm, 

each lobe 0.5 x 0.3 — 0.5 mm, presence of a diamond-shaped area surrounding the style with 

each angle aligned with the middle of each lobe, this area can be glabrous to papillose. Style 

cylindrical, 0.4 — 0.7 x 0.2 mm long, glabrous; stigma inconspicuous. Fruit berries, globose, 

smooth.

Thailand: NORTHERN: Tak. South-Western: Kanchanaburi.

Distribution: Cambodia.

Phenology: flowers: May - July; fruits: June - ?.
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Ecology: grows in deciduous forests, dry dipterocarp forests and bamboo forests; often 

limestone terrain.

Altitude: 0 — 300 m.

Notes: Upon examination of type specimens I found this species to be extremely similar to 

Cissuspoilanei Gagnep. However I have found some distinctive characters:

- Stems in both are covered by erect whitish hairs but in C. poilanei they are longer (over 0.6 

mm, to 1 — 2 mm as opposed to up to 0.6 mm long).

- Leaves are normally cordate and slightly trilobate in C. marcanii while in C. poilanei they are 

mostly cordate to sub-orbicular but sometimes 5-lobate.

- Leaf margin in C. marcanii has unequal teeth which are sometimes quite long with 

mucronate tips while in C. poilanei the teeth are rather small and even.

- The disc in both species presents a diamond-shaped area surrounding the style but while 

in C. marcanii it is glabrous, in C. poilanei it is covered by papillae.

Examination of additional specimens has added confusion to the species boundaries of these 

two taxa, since vegetative characters seem rather variable with specimens presenting 

intermediate characters. I believe that new collections for both C. marcanii and C. poilanei 

would allow an improved species delimitation. However, I have decided to place C. poilanei as 

a synonym of C. marcanii since I believe the morphological differences are not enough to keep 

them separate.

The species C. marcanii is also similar to both C. craibii and C. modeccoides because of its lobate 

leaf morphology. However, C. marcanii is different from C. craibii because it has a cordate to 

sub-orbicular to slightly 3-5-lobate leaf blade and the indumentum hairs are erect. In addition, 

C. marcanii is different from C. modeccoides because it has a hairy indumentum, its tendrils are 

always bifurcate and the leaf blade is never palmatisect.

Craib (1926a) only mentioned one collection as the type for this species, however he did not 

specify the duplicate used as the holotype; therefore I have selected the type duplicate from 

BM as the lectotype since it is the specimen in the best condition. The species name C 

marcanii has preference over C poilanei since it was published earlier and has been therefore 

designated as the species name.
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The fruits examined here are immature.

Specimens examined: Fig. 2.44. THAILAND. Pu Mano, Muh Dahan, yd. F. G. Kerr 21427 

(BK, BM, L). Northern Reg.: Tak Prop.: along road c. 75 km. N. of Tak, C. F. van Beusekom 

C. Phengkhlai 1064 (AAU, L, E, P). South-Western Reg.: Kanchanaburi Prov.: Kanburi, 

Wang Kanai, A. F. G. Kerr 12867 (ABD, BK, E, TCD); Erawan, K Larsen <& S.S. Larsen KL 

34003 (AAU, K, L, P); Erawan, K Larsen S.S. Larsen KL 34010 (t^AU); Kanburi, Lao Yok, 

A. Marcan 882 (ABD, BM, K); Kao Tok (Kanburi), yd. Marcan 2518 (ABD, BM); Kanburi, Ta 

Salao, A. F. G. Kerr 19494 (ABD, BK, BM, TCD); Kanburi, Sai Yok, Put 1801 (AAU, ABD, 

BK).

Cambodia: entre Pum-lovea et P.-rung, prov. De Kompong-speu, Poilane 17542 (P).

15. Cissus modeccoides Planch, in A.DC. «& C.DC., Monogr. Phan. 5(2): 503 (1887); 

Gagnep. in Lecomte, Not. Syst. (Paris) 1(11): 356 (1911). Gagnep. in Lecomte, FI. Indo-Chine 

1: 971 (1912); Craib, FI. Siam. 1: 307 (1926); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 

887 (1950); Trias-Blasi & J. Parn., Thai Forest Bull., Bot. Special Issue: 208 (2009). Type: 

Viemam: Cochinchine, frontiere meridionale, 1865, Pierre 4442 (lectotype, P!, designated here 

(barcode P00536130); isolectotype P! (barcode P00536129)). Ic: FI. China Illustrations, Fig. 

171:4 — 6 (2007). ‘as C. kerri7.

— Cissus kerrii Craib in Kerr, Kew Bull. 31 (1911). synon. nov.— Cissus modeccoides Planch, var 

kerrii Craib, FI. Siam. 1: 307 (1926). synon. nov. Typ e: Thailand, Chiengmai, in scrub jungle, 

300m., yd. F. G. Kerr 1238 (lectotype, BM!, designated here; isolectotypes, El, PI, TCD!).

— Cissus modeccoides Planch, var suhintegra Gagnep. in Lecomte, Not. Syst. (Paris) 1(11): 356 

(1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 971 (1912). Type: Tonkin: vers Ninh-binh no 

82, Bon 4229 (lectotj'pe P!, designated here).

— Cissus triloba sensu Merrill, Trans. Amer. Philos. Soc. 24: 254 (1935) non Callicarpa triloba 

Lour., FI. Cochinch. 1: 70 (1790).

Herbaceous climber. Stem erect, cylindrical, striate, glabrous, branched, 3-6 mm 

diameter; tendril heteromorphic, in lower older parts of the stem robust and simple, 10 — 16 

cm long, 1 m diameter, in terminal younger positions slender and bifurcate, 5-6 cm long, 0.3 

— 0.5 mm diameter, born on the stem normally leaf-opposed, glabrous, sometimes only the 

simple type found; stipules 2, at base of petiole, 4 — 5x2 — 2.5 mm, papyraceous, apex mostly
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rounded. Leaves simple, alternate, heteromorphic; petiole to 6 - 7 cm x 1 mm, glabrous; 

upper leaves blade almost entire, lanceolate to ovate (subcordate), to 6 — 7x3 — 6 cm, base 

slightly cuneate to attenuate, margin denticulate with small pointed teeth to 0.5 mm long, apex 

acute to acuminate; lower leaves blade trilobate (sometimes 5-lobate), palmatifid to 

palmatisect, to 6-10x3-11 cm, lateral lobes 2 - 3 x 1.5 cm, central lobe 6 - 8 x 2 - 3 cm, 

base cuneate to auriculate, margin denticulate with small pointed teeth to 0.5 mm long, apex 

acuminate to mucronate; both sides glabrous, with 3 (sometimes 5) main veins protruding and 

2 — 4 pairs of secondary veins. Inflorescence ramified, leaf-opposed, umbellate corymbs, to 3 - 

5 cm long, glabrous; peduncle 1 — 3.5 cm long, secondary peduncle 0.5 — 2.5 cm long, tertiary 

peduncle 0.2 — 0.5 cm, glabrous, pedicel to 2 — 10 mm long, glabrous. Buds ovoid to 

oblongoid, 2-3x1.5- 2 mm, apex rounded. Calyx fused, sinuate, cupuUform, 0.5 - 1 x 2 - 

2.5 mm, glabrous. Corolla petals ovate, 1.5 — 2.5 x 0.75 — 1.5 mm, glabrous, apex on the 

inside cucuUate. Stamens filaments filiform, slightly broader at the base, 0.7 — 1.3 x 0.1 — 0.2 

mm; anthers orbicular, medifixed, to 0.5 — 0.75 x 0.5 mm; pollen numerous, yellowish. Ovary 

adnate with the disk, crenulated, thin ridge surrounding the disk showing 4 vaguely visible 

lobes, 0.5 — 0.75 x 1.25 — 1.5 mm, glabrous. Style cylindrical broadening at the base, 0.4 —lx 

0.2 — 0.3 mm; stigma inconspicuous. Fruit berry, globose with a minute tip, 5x6 mm, 

glabrous, base attenuate, stalk glabrous. Seeds 1, globose with a pointed base, 5x4 mm 

(pointed base alone 0.5 x 1 mm), rather smooth with a groove along the perimeter.

Thailand: NORTHERN: Chiang Mai. South-Western: Ratchaburi. CENTRAL: Saraburi; 

KrungThep Maha Nakhon (Bangkok). South-Eastern: Sa Kaeo, Rayong.

Distribution: Cambodia, China, Vietnam.

Phenology: flowers: June - August; fruits: August - September.

Ecology: grows on degraded areas such as: roadside thickets, rocky-bamboo forests and 

scrubs.

Altitude: 0 - 350 m.

Notes: The species Cissus modeccoides was first described in 1887 by Planchon; later on Craib in 

Kerr (1911) described Cissus kerrii. These 2 species share a very similar morpholog^t In 1911, 

Gagnepain (Gagnepain, 1911b) published a brief revision where he mentioned C. modeccoides 

again as a species and added the variety C. modeccoides suhintegra\ later on in 1912 in another 

publication, he indicates that, in fact, this variety is a synonym of C. kerrii. He also indicates 

that the separation was based upon examination of the types, from which he observed that C.
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kerrii had much shorter leaf lobes. He also admits the presence of specimens of either taxa 

with intermediate characters.

Upon examination of both type specimens and other specimens available I can confirm that in 

fact the lobes of C. modeccoides are generally longer and perhaps thinner (sometimes appearing 

palmatisect with 5 lobes) than those of C kerrii. In addition, the first C. kerrii description 

indicates the presence of hairs on the disc above the ovary; I did not observe any hairs on the 

disc of the type specimens for either C. kerrii or C. modeccoides. Additionally, both descriptions 

indicate simple tendrils; in the type for C. kerrii, I observed bifurcate tendrils on the young 

parts of the stem while the older ones were simple; C. modeccoides always has simple tendrils. 

Another difference observed is the length in the inflorescence, C modeccoides has shorter ones. 

Overall the two type specimens present a few character differences but I believe that this 

could be due to variability within the species perhaps due to ecological factors. In fact, aU Thai 

specimens available labelled as C. kerrii were collected in the Northern region, while the ones 

labelled as C. modeccoides were collected in the Central and South-Eastern regions. This 

apparent disjunct distribution together with slight morphological differences could lead to the 

conclusion that these are in fact subspecies. I believe that a broader specimen sampling of the 

species and a search for them in intermediate locations together with a DNA molecular 

analysis of these samples would be required to further assess its taxonomic status. However, 

with the present material available I feel that these slight morphological differences are not 

sufficient to separate them into species or subspecies.

In 1935 Merrill published an article where he commented on Loureiro’s Flora 

Conchinchinensis (1790). Among his observations there is a “comb, nov.” for a Cissus species. 

He indicates that a species previously placed within the Lamiaceae namely Callicarpa triloba 

Lour, and Cissus modeccoides are basionyms for his newly proposed species Cissus triloba (Lour.) 

Merr. No specimens were examined by Merrill, who therefore based his decision solely on the 

descriptions available. Loureiro (1790) indeed described Callicarpa triloba m a brief manner; he 

did not include any reference to the specimens examined. Among the characters given 

Loureiro indicates that this species has fruits with 4 seeds, a bifurcate tendril and a calyx with 

4 visible lobes. The type specimen for C. modeccoides examined here only had immature fruits 

with 1 seed, a simple tendril and a slightly sinuate calyx with no visible lobes. Based on these 

character differences I believe that Callicarpa triloba cannot be a synonym of Cissus modeccoides. 

In fact, if the observations regarding the seed number are accurate, Callicarpa triloba cannot be
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a Cissus at all since Cissus only has 1-2 seeds, never 4. Therefore, I believe that Merrill (1935) 

could have never been sure (and certainly had no proof) that Callicarpa triloba and Cissus 

modeccoides were the same species; therefore I believe that Cissus modeccoides Planch, should be 

the prevailing name.

Planchon only indicated that he had examined one specimen to construct the first description 

of C. modeccoides', this can be considered its holotype according to Article 37 in ICBN (McNeiU 

et ai, 2006). In addition, this specimen was collected by Pierre and since aU his type specimens 

are believed to be held in P (Stafleu & Cowan, 1983), I am quite confident that the specimen I 

examined is the holoq'pe and not an isotype. Regarding the typification of the synonym C. 

kerrii I decided to select as the lectotype the duplicate specimen held in BM since it is the best 

specimen available. Regarding the lectoq^ification of the synonym Cissus modeccoides Planch, 

var subintegra Gagnep., I selected that pardcular specimen since it is held in P and all of 

Gagnepain’s types are held there (Stafleu & Cowan, 1976) and also because it was the first 

specimen mentioned in the first description of the variety.

Morphologically C. modeccoides resembles C. craibii because of the leaf shape, however they 

clearly have a distinct indumentum. While C modeccoides is completely glabrous, C. craibii is 

hairy.

Specimens examined: Fig. 2.45. Thailand. Northern Reg.: Chiang Mai Prov.: Doi 

Sutep, A. F. G. Kerr s.n. (BM); A. F. G. Kerr 328 (ABD, BM, E, P, TCD); in scrub jungle, 

300m., M. F. G. Kerr 1238 (BM, E, P, TCD). South-Western Reg.: Katchaburi Prov.: Ban 

Pa In, A. Marcan 1428 (ABD, BM, K). Central Reg.: Saraburi Prov.: Sahm Lahn forest,/. F. 

Maxwell 74-707 (AAU, BK, L). Krung Thep Maha Nakhon (Bangkok) Prov.: Bangkok, A. 

F. G. Kerr s.n. (BM); Bangkok, A. F. G. Kerr 3746 (BM, K). South-Eastern Reg.: Sa Kaeo 

Prov.: Aran Pratet, Put 3148 (BK, BM, K). Kajong Prov.: c. 10 miles. E. Rayong HW # 3,/. 

F. Maxwell s.n. (AAU, L).

Vietnam. Cochinchine, frontiere meridionale, 1865, Pierre 4442 (P); Tonkin: vers Ninh-binh 

no 82, Bon 4229 (P).

16. Cissus nodosa Blume, Cat. Gew. Buitenzorg 39 (1823); Blume, Bijdr. 4: 182 (1825); 

Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 499 (1887); Backer & Bakh.f., FI. Java 

(Spermatoph.) 2: 92 (1965); B.V.Shetty & P.Singh, FI. Ind. 5: 288 (2000).— Vitis nodosa
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(Blume) Miq., Ann. Mus. Bot. Lugduno-Batavi 1; 87 (1863). Type: Java, Indonesia, Blume s.n. 

(holotype L! (digital image with specimen barcode L0013627)). Ic: FI. China Illustrations, Fig. 

171: 1 — 3 (2007) ‘as C. subtetragond.

— Vitis glaherrima Wall, in Roxb., FI. Ind. (Carey & WaUich ed.) 2: 476 (1824); M. A. Lawson, 

FI. Brit. India 1: 646 (1875). synon. nov.— Cissusglaberrima (Wall, in Roxb.) Steud., Nomencl. 

Bot., ed. 2 1: 372 (1841). synon. nov.— Cissus glaberrima Planch, in A.DC. & C.DC., Monogr. 

Phan. 5(2): 498 (1887) nom. illegit. Type: Penang, Malaysia, G. Barter in Wallich Catalogue no 

5991 (holotype P!).

— Cissus subtetragona Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 499 (1887); Gagnep. in 

Lecomte, FI. Indo-Chine 1: 972 (1912); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 55 (1998); 

Chen & J.Wen, FI. China 12: 184 (2007). synon. nov. Type : vers Ninh-binh, Tonkin, 

Viemam, Bon 2282 (holotype, probably at P, not seen).

Shmbby climber. Stem erect, slighdy quadrangular, constricted at the nodes, 2.5 — 4 mm 

diameter, branched, glabrous, striate; tendril simple, leaf-opposed, cylindrical, 1 — 1.25 mm 

diameter, to 7 cm long, glabrous, rather smooth; stipules 2, placed between the base of the 

pedicel and peduncle, cordate to oval, papyraceous, whitish dot at the base, sometimes 

recurved towards the base, 2 x 1.5 — 2 mm. Leaves simple, alternate; petiole to 0.7 — 3.5 x 0.05

— 0.15 cm, glabrous, striate; leaf blade ovate to elliptic, to 17 x 6 cm, base rounded sometimes 

truncate, margin denticulate with minute (0.3 — 0.7 mm lon^ mucronate teeth directed to the 

apex, apex acuminate to mucronate; adaxial side glabrous, abaxial side glabrous with veins 

protruding, 3 main basal veins (midrib broader than the 2 basal lateral veins which are the 

same width as secondary veins). Inflorescence ramified, leaf-opposed sometimes terminal, 

umbellate corymbs, to 3 — 4 cm long; peduncle 0.75 - 1.5 cm, secondary peduncle 0.5 — 1 cm, 

tertiary peduncle 0.3 — 0.5 cm, pedicel 3 — 6 mm long, densely papillose with reddish papillae 

covering the entire surface. Buds ovoid, 3.5 — 4.5 x 2.5 - 3 mm, apex rounded, glabrous. 

Calyx cupuliform, entire, sinuate, 0.5 - 1.5 x 2 - 3 mm, glabrous. Corolla petals ovate, 2.5 - 

4 X 1.5 - 2 mm, apex cucullate inside, glabrous. Stamens filaments filiform, 1.6 — 2.3 x 0.2 - 

0.3 mm; anthers eUiptic, medifixed, 1 - 1.5 x 0.8 - 1 mm. Ovary adnate to the disc; disc with 4 

distinct lobes, 0.5 — 1 x 1.5 — 2 mm, each lobe 0.5 — 0.75 mm wide, glabrous. Style cylindrical 

broadening at the base, 0.5 — 1.25 x 0.2 - 0.4 mm; stigma inconspicuous. Fruit green turning 

reddish, berry, globose with a minute tip (1 — 2 mm long), 7 — 13x8 — 13 mm, glabrous, 

wrinkled when dry, smooth when ripe, base attenuate. Seeds 1, globose with a pointed base
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and flattened at the sides, 8 — 13x7 — 9 mm, smooth but with a groove along the perimeter.

Fig. 2.42. C.

Thailand: Northern: Chiang Mai, Lamphun, Lampang, Sukhothai. EASTERN: Nakhon 

Ratchasima. CENTRAL: Saraburi. South-Eastern: Chon Buri, Chanthaburi. PENINSULAR: 

Chumphon, Surat Thani, Nakhon Si Thammarat, Trang, Songkhla.

Distribution: China, India, Indonesia, Laos, Malaysia, Sri Lanka, Vietnam.

Phenology: flowers: May - November; fruits: August — Februarj^.

Ecology: grows in open thickets near disturbed mixed evergreen/deciduous forest; alluvial 

margins of a small streams in very degraded, fire-damaged, former hardwood forest with 

much bamboo; often on limestone or shale bedrocks.

Altitude: 100 - 1000 m.

Notes: In the monograph by Planchon (1887) the following separate species are described: C. 

glaberrima, C. nodosa and C. subtetragona. However, Planchon (1887) admits that his descriptions 

were written using insufficient herbarium specimens, for example he only examined the type 

specimen for C. glaberrima which did not present any fruits and for C. subtetragona he used a 

Viemamese (Tonldn) specimen with no flowers. Even after admitting his doubts he decides to 

keep them as separate species. In the case of C. nodosa he simply states that this species is very 

close to (“a neighbour of ”) C. glaberrima.

When comparing the three first descriptions (C. nodosa by Blume (1923); C glaberrima as V. 

glaberrima by Wallich (1824); C. subtetragona by Planchon (1887)) and subsequent addidonal 

descriptions for the species above, no significant differentiating characters were revealed. 

Subsequently, upon examination of a large number of specimens including the type specimens 

of C. nodosa and C. glaberrima (not for C. subtetragona), no significant differences were observed 

between the specimens labelled with the three aforementioned species names; therefore it has 

been decided here that they should be conspecific.

It seems that the species name of Cissus nodosa would be the one that would prevail over the 

other two species names as it is the earliest one published in 1823 by Blume, even though the 

first description is extremely short and does not indicate a type specimen. However, L holds a 

holotype specimen collected by Blume in his expedition to Java which started in 1817. On the 

specimen there is a slip placed by Latiff which designates this specimen as the holotype. The
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authenticity of the voucher has been confirmed by comparing the handwriting on the original 

label with the sample in the article by Burdet (1972). In addition, on the holotype there is a 

label with the name Vitis nodosa Miq., this is a superfluous name given by Miquel in 1863.

Specimens examined: Fig. 2.46. Thailand. Northern Reg.: Chiang Mai Prov.: Me Pa

Tang bank, near foot of Doi Chiengdao, H.B.G. Garrett 1221 (ABD, E, L, P); Doi Chiang 

Dao, east side. Pa Blawng cave area,/.F. Maxwell 89-58 (AAU, BKF, L); Doi Chiang Dao, SE. 

Foothills above Ban Yang Pong Luang,/.F. Maxwell 89-159 (BKF, L); Gamphun Prov.: Doi 

Kuhn Dahn National Park, Daht Muey Falls,/.F. Maxwell 93-1272 (A); Gampang Prov.: Jae 

Sawn National Park, northern part, Wahng Die Subdistrict Pah Ngahm (Nahn Kaht) 

limestone mountain, J.F. Maxwell 96-1304 (A, BKF); Jae Sawn National Park, E side, along 

Huay Luang (stream), W of Bohn Toong & Jae Sawn Villages, J.F. Maxwell 97-72 (A, BKF); 

Sukhothai Prov.: Soke Pra Ruang, J. F. Maxwell 71-710 (AAU, BK, L). Eastern Reg.: 

Nakhon Katchasima Prov.: Khao Yai National Park, Wang Ta Kong, G. F. van Beusekom <& 

C. Charoenpol 1803 (AAU, BKF, E, L, P); Pak Thong Chai, Sakaerat For. Res. Along Huai Krae 

stream, C. F. van Beusekom <& C. Gharoenpol 1931 (AAU, BKF, E, L, P); Khao Phrik, J.F. 

Maxwell 76-317 (L). Central Reg.: Saraburi Prov.: Sahn Lahn,/.F. Maxwell 73-599 (AAU, 

BK). South-Eastern Reg.: Chon Buri Prov.: Ang Chang Nam, Kow Kieo Park,/.F. Maxwell 

75-652 (AAU, BK, L); Chanthaburi Prov.: Khao Soi Dao North, Khao Soi Dao Wildlife 

Sanctuary, Pong Namron District, T. Shimi:^u, H. Tojokuni, H. Koyama, T. Yahara <& D. 

PhanichapholT-23636 (AAU, L). Peninsular Reg.: Chumpbon Prov.: Lang Suan, M. F. G. Kerr 

11915 (BK, BM, K); Surat Thant Prov.: Kaw Samui, Put 841 (BK, BM, K); Kaw Pa-ngan, 

Put 1151 (BK, BM); Kaw Pa-ngan, Put 1250 (BK, BM, K); Nakhon Si Thammarat Prov.: 

Khao Kao, Thung Song, T. Shimizu, N. Fukuoka & A. Nalampoon T-8166 (AAU, BKF, L); 

Trang Prov.: Khao Chong, J.F. Maxwell 75-890 (AAU, BK); Peninsular Botanic Gardens 

(Thung Khai), Yan Ta Khao. Next to swamp forest, A. Trias Blasi 30 (BKF, TCD). Songkhla 

Prov.: Boripat FaUs Park,/.F. Maxwell85-172 (A, BKF, PSU).

17. Cissus planchonii Gagnep. in Lecomte, Not. Syst. (Paris) 1(11): 361 (1911).— Cissus 

nodosa Planch. (p.p.) in A.DC. & C.DC., Monogr. Phan. 5(2): 499 (1887) nom. superfl. non 

Cissus nodosa Blume, Cat. Gew. Buitenzorg 39 (1823). Type: java, Zollinger 2699 (holotype P! 

(digital image with specimen barcode P00713528); isotypes P! (digital images with specimen 

barcodes P00713527, P00713529)).

— Cissus thailandensis C.L.Li nomen.
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Shrubby climber. Stem erect, glindrical, constricted at the nodes, to 8 mm diameter, 

glabrous, branched, striate with very regular parallel ridges about 0.2 mm wide; tendril simple, 

leaf-opposed, cylindrical, 1-1.5 mm diameter, straight stalk to 3 - 4 cm long then coiling 7 - 

8 cm, glabrous, slighdy striate; stipules 2, placed between the base of the pedicel and peduncle, 

cordate to oval, papyraceous, whitish dot at the base, 1.5 — 2 x 2 mm. L,eaves simple, alternate; 

petiole 5 - 15 X 0.15 - 0.3 cm, broadening at stem insertion, glabrous, striate; leaf blade cordate, 

to 20 X 15 cm, base cordate, margin denticulate with minute (0.7 — 1 mm long) mucronate 

teeth directed to the apex, apex acuminate to mucronate, 5 main (basal) veins, 4 — 5 pairs of 

secondary veins from midrib, glabrous; abaxial side glabrous with veins protruding. 

Inflorescence ramified, leaf-opposed, umbellate corymbs, to 2 - 4 cm long, dichotomously 

divided 2-3 times; peduncle 1—2 cm, secondary peduncle 1—2 cm, tertiary peduncle 5 mm, 

upper peduncles with scattered papillae, pedicel 5 - 6 x 0.5 mm, densely papillose with T- 

shaped, mediftxedpapillae. Buds oval, 3.5 — 4.5 x 2.5 — 3 mm, apex rounded, glabrous. Calyx 

cupuliform, entire, sinuate, 1 — 1.8 x 2 — 2.5 mm, glabrous. Corolla petals ovate, 3 x 1.5 — 2 

mm, glabrous, apex cucuUate inside. Stamens yellow; filaments filiform, slightly cylindrical, 1— 

1.75 X 0.2 — 0.3 mm; anthers elliptic, medifixed, 0.9 x 0.5 — 0.7 mm. Ovary adnate to the disc; 

disc with 4 distinct lobes, 0.5 x 2 mm, each lobe 0.5 — 0.75 mm wide, glabrous. Style 

cylindrical broadening at the base, 0.7 x 0.4 mm; stigma inconspicuous. Fruit berry, globose 

with a minute tip, 1 x 0.9 cm, glabrous, wrinkled when dry, smooth when ripe, base attenuate, 

stalk glabrous. Seeds 1, globose with a pointed base and flattened at the sides, 9x7 mm 

(pointed base alone 2 mm long), rather smooth with a groove along the perimeter.

Thailand: North-Eastern: Loei. South-Western: Kanchanaburi, Prachuap Khiri Khan. 

Distribution: Indonesia Qava and Sulawesi).

Phenology: flowers: June—July; fruits: November.

Ecology: grows in bamboo rich forest, on limestone or granite terrain.

Altitude: 0 — 700 m.

Notes: The specimen used by Gagnepain (1911b) as the type for Cissusplanchonii seems to be 

“Zollinger 2699”, since he mentions that he has compared this specimen with specimens of C. 

nodosa and that they did not match. This same specimen was mentioned as an examined 

specimen in the description of C. nodosa by Planchon in 1887. However, Planchon (1887) 

refers to Blume’s (1823, 1825) description as the first legitimate one, mentioning the Zollinger
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specimen as an additional specimen he examined. Gagnepain (1911b) indicates that upon 

examination of this particular specimen, he could not match it to the morphological characters 

from the ty^e specimens of C. nodosa used by Blume (1823, 1825); therefore he describes it as 

the new species C. planchonii and uses as a synonym C. nodosa sensu Planchon (p. p.) not C. 

nodosa sensu Blume.

The morphological characters used by Gagnepain (1911b) to differentiate C planchonii from C. 

nodosa are: 1) leaves oval with cordate base as opposed to lanceolate with rounded base; 2) 

veins whitish, midrib with 4 secondary venation pairs, as opposed to 5 pairs of secondary 

venation in small leaves and 8 in big ones; 3) pedicels with papillose hairs fixed at the middle 

with a T-shape (or “navicular”) appearance; 4) flower bud 2 times shorter than in C. nodosa.

I have examined a few specimens labelled as C. planchonii. I agree with Gagnepain (1911b) on 

his suggestions of a different leaf morphology, indeed C. planchonii presents a strikingly 

different leaf-shape from C. nodosa. The leaves in C. planchonii have a clear cordate morphology 

(rather than oval) with a cordate base and generally appear much larger, as opposed to smaller, 

lanceolate leaves with rounded/truncate base. I have not observed whitish veins of any kind 

on C. planchonii specimens and the secondar)" venation pattern seems to present no significant 

differences (both species 4 — 6 pairs of secondary veins). Regarding the pedicel indumentum, 

the papillae in C. nodosa seem to be basally attached while in C. planchonii they are medifixed 

giving them a T-shaped (or “navicular”) appearance. However, it is difficult to determine for 

sure this character since the papillae are minute (< 0.1 mm). Differences in flower bud length 

in both species seem to be inconspicuous.

Additionally, I have observed the following differences between the species: the stems in C. 

planchonii are completely cylindrical as opposed to the slightly quadrangular stems in C. nodosa\ 

also the stem presents highly regular striations that are not as regular in C. nodosa. The petioles 

in C. planchonii are also considerably longer (5-15 cm) than those of C. nodosa (0.7 - 3.5 cm). 

The number of basal veins in C nodosa is normally 3 while in C. planchonii ranges from 3 to 5.

It was also mentioned by Gagnepain (1911b) that this species is close to C. heyneana\ C. 

planchonii is different from C. hejneana in that: 1) branches are never hairy; 2) veinlets are never 

whitish and are less dense, and leaf margin never bordered by a white line; 3) pedicels are 

papillate; 4) disc has very marked lobes. I have not observed any hairs on the stems or any
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difference between the disc lobes of either species, therefore I cannot agree with these 

character differences. However, I agree with Gagnepain (1911b) in that the veins (that is main 

and secondary veins and veinlets) in C. heyneana are generally whitish especially on the abaxial 

side but have not observed a whitish line around the margin; I have not observed these 

characters in C. planchonii. I have also confirmed that pedicels in C. heyneana are never papillose 

but glabrous (while papillose in C. planchonit). In addition, I have observed that the leaves and 

flower buds are generally bigger in C. planchonii. These differentiating characters are rather 

substantial and therefore these two taxa are not conspecific.

During the preparation of the account for the Thai Cissus I came across one duplicate of one 

specimen identified by the late Prof. Li as C. thailandensis. This duplicate from P had been 

placed within a type folder as C. thailandensis, however another duplicate in AAU had been 

identified also by Li as C. planchonii. After much literature research and specimen examination, 

I realised that no formal description of C. thailandensis has been published and that the 

specimen examined follows the description of C. planchonii.

Specimens examined: Fig. 2.47. THAILAND. North-Eastern Reg.: l^oei Prov.: Pha Nok

Khao, S of Loei, Ch. Charoenphol, K l^uirsen <& E. Wamckle 4566 (AAU, L). South-Western 

Reg.: Kanchanaburi Prov.: W of Sri Sawat, K Larsen zp" S.S. Larsen 33932 (AAU, L); between 

Huay ban kao and Kritee, R. Geesink <& C. Phengkhlai 6118 (AAU, BKF, E, L, P). Prachuap 

Khiri Khan Prov.: Nam Tok Huay Yang, near Thap Sakae, T. Shimipp, N. Eukuoka A. 

Nalampoon T-7722 (AAU, BKF, L).

18. Cissus quadrangularis L., Syst. Nat., ed. 12, 2: 124 (1767); L., Mant. PI. 1: 39 (1767) ‘as 

C. quadrangulum'', Lam., Encycl. 1: 30 (1783); WiUd., Sp. PI., ed. 4 1: 657 (1798); DC, Prodr. 1: 

628 (1824); Roxb., FI. Ind. (Carey & Wallich ed.) 1: 423 (1820); Planch, in A.DC. & C.DC., 

Monogr. Phan. 5(2): 509 (1887); Gagnep. in Lecomte, Not. Syst. (Paris) 1(11): 354 (1911); 

Gamble, FI. Madras 2: 233 (1918); Craib, FI. Siam. 1: 308 (1926); Gagnep. in Humbert, Suppl. 

FI. Indo-Chine 1: 890 (1950); Suess., Nat. Pflanzenfam. 20d: 262, t. 78 (1953); Backer & 

Bakh.f., FI. Java (Spermatoph.) 2: 90 (1965) ‘as C. quadrangula\ Mabb. in Dassan., Revis. 

Handb. FI. Ceylon 9: 476 (1995); Lombardi, FI. Neotrop. Monogr. 80: 152 (2000); B.V.Shetty 

& P.Singh, FI. Ind. 5: 288 (2000).— Vitis quadrangularis (L.) Wall, ex Wight, Cat. Ind. PI. 26 

(1833); Wight & Arn., Prodr. FI. Ind. Orient. 1: 125 (1834); Miq., Ann. Mus. Bot. Lugduno- 

Batavi 1: 86 (1863); Brandis, Forest FI. N.W. India 100 (1874); M.A. Lawson in Hook.f., FI.
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Brit. India 1: 645 (1875). Type: Unnaeus 149.3 (holotype LINN!)

— Cissus edulis Dalzell, Hooker’s}. Bot. Kew Gard. Misc. 9: 248 (1857). Type: “crescit ubique 

in India orientali”, Roxburgh (holotype, not seen, probably lost).

Deciduous vine. Stem green, pendulous, quadrangular (0.5 - 1 cm per side), 1 — 1.5 cm 

diameter, angulose, each face is concave, angles winged, constricted at the nodes, glabrous, 

branched, succulent; tendril unequally bifurcate 10 — 15 cm long, 1.2 mm diameter, leaf- 

opposed, glabrous, bearing a litde stipule, becomes woody; stipules 2, ovate, 3 - 4 x 2 - 3 mm, 

deciduous, apex mosdy rounded, glabrous. Leaves simple, alternate, evanescent; petiole to 2 

cm long, 1 mm diameter, quadrangular, glabrous; leaf blade cordate to ovate, 4 — 7 x 2.5 - 7 

cm, thick, base auriculate to truncate, margin crenulated with minute teeth (0.1 — 0.2 mm 

long), apex obtuse to cuspidate (small tip 0.2 mm long); both sides glabrous, with 3 main basal 

veins protruding, 3 pairs of secondary veins. Inflorescence ramified, leaf-opposed, rising from 

the nodes of the previous season’s growth, umbellate corymbs, to 3 x 5 — 5 cm, glabrous; 

primary peduncle to 2 cm long, secondary peduncle to 1 cm long, tertiary peduncle to 0.7 cm 

long, glabrous; pedicel to 3 — 4 mm long, glabrous. Buds ovoid to oblong, 3x2 mm, apex 

rounded. Calyx reddish, fused, sinuate, with inconspicuous lobes, cupuliform, 0.5 — 2 mm, 

glabrous. Corolla petals ovate, 2 — 3x1 — 1.5 mm, glabrous, apex cucuUate. Stamens 

filaments filiform, 0.7 — 1.3 mm long, 0.15 mm diameter; anthers ovate-elliptic, medifixed, to 

0.8 X 0.6 mm; pollen numerous, yellowish. Ovary adnate to the disc, with 4 slightly marked 

lobes, sHghtiy recurved, apex truncate, 0.3 — 0.7 x 1.5 mm, each lobe 0.3 x 1 mm, glabrous. 

Style cylindrical, 0.8 - 1.2 x 0.3 — 0.5 mm; stigma inconspicuous. Fruit berries, globose, 0.5 - 

1 X 0.5 — 1 cm, base attenuate. Seeds 1,5x4 mm, globose, groove along the perimeter on the 

upper part of the seed, rather smooth.

Thailand: Northern: Nakhon Sawan. SOUTH-WESTERN: Prachuap Khiri Kdian. CENTRAL: 

KrungThep Maha Nakhon (Bangkok). SOUTH-EASTERN: Chon Buri.

Distribution: Africa: Angola, Benin, Burundi, Cameroon, Comoros, Eritrea, Ethiopia, 

Gambia, Kenya, Madagascar, Mauritius, Mozambique, Reunion, Rwanda, Somalia, South 

Africa, Sudan, Uganda, Tanzania, Togo, Zaire, Zimbabwe; AMERICA: Jamaica; ASIA: India, Sri 

Lanka, Thailand, Java, PhiUipines, Indonesia, Oman, Saudi Arabia, Yemen.

Phenology: flowers: March - November; fruits: ?.

Ecology: In Sri Lanka found in the dry areas, especially along the coast where they are part of 

the vegetation (Mabberley, 1995). Thai specimens are also coastal.
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Altitude: sea level.

Ethnobotany: Green stems are edible if cooked. The root is used for curing bone fractures. 

Extract used to cure scurvy, irregular menstruation and ear and nose complains (Mabberley, 

1995). Studies have been carried out showing its antibacterial and antioxidant properties 

(Chidambara Murthy et ai, 2003). Another study highlights the positive results when used to 

combat peptic ulcers (Jainu & Devi, 2004). Positive results have been obtained when extracts 

were tested in the study by Oben et al. (2007), supporting clinical data for weight loss and 

improving cardiovascular health.

Notes: The stems of this species seem to be formed in segments which probably allow 

articulation. In addition, these stems are succulent and seem to be quite heavy which possibly 

influences its pendulous habit. This species was introduced to Thailand, Java and Philippines 

where it is now naturalised (Mabberley, 1995).

Specimens examined: Fig. 2.48. Thailand. D. J. Collins 17 (K, TCD). Northern Reg.: 

Nakhon Sawan Prov.: Taki, Put 2138 (BK, BM). South-Western Reg.: Prachuap Khiri 

Khan Prov.: Sam Roi Yawt (Prachuap), A. F. G. Kerr 10988 (BM, K); Kan Kradai, Put 2260 

(BK, BM, K). Central Reg.: Krung Thep Maha Nakhon (Bangkok) Prov.: Bangkok, A. 

Marcan 2142 (ABD, BM, K). South-Eastern Reg.: Chon Buri Prov.: Sriracha, A. F. G. Kerr 

2035 (BM, K, TCD).

19. Cissus repanda Vahl, Symb. Bot. 3: 18 (1794); Planch, in A.DC. & C.DC., Monogr. 

Phan. 5(2): 474 (1887); Craib, FI. Siam. 1: 308 (1926); Gagnep. in Lecomte, Not. Syst. (Paris) 

1(11): 355 (1911); Gagnep. in Humbert, Suppl FI. Indo-Chine 1: 885 (1950); D.G.Long & 

Rae, FI. Bhutan 2(1); 159 (1991); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 61 (1998) p.p.; 

B.V.Shetty & P.Singh, FI. Ind. 5: 290 (2000); Chen & J.Wen, FI. China 12: 186 (2007) p.p.— 

]/itis repanda (Vahl) Wight & Arn., Prodr. FI. Ind. Orient. 125 (1834); FI. Brit. India 1: 648 

(1875).— Rinxostylis repanda (Vahl) Raf, Sylva Tellur. 87 (1838). Type: Ex India Orientali, HB 

Vahlii, Famarck s.n. (holotype C! (digital image)).

— Vitis rosea Royle, Ill. Bot. Himal. Mts. 1: 149, 2: t. 26, Fig. 1 (1835).— Cissus rosea (Royle) 

Walp., Repert. Bot. Syst. 1: 437 (1842); Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 475 

(1887); Gagnep. in Lecomte, Not. Syst. (Paris) 1(11): 354 (1911); Gagnep. in Lecomte, FI. 

Indo-Chine 1: 967 (1912); Craib, FI. Siam. 1: 309 (1926). Type: Royle lU. Bot. Himal. Mts. 2: t. 

26, Fig. 1 (1835).
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Robust climber. Stew, mature stem robust, lignified, sometimes cracking, to 2 cm 

diameter, greyish, glabrous; young stem sub-erect, cylindrical, to 6 mm diameter, branched, 

hairy with T-shaped ferruginous hairs to 1 — 1.5 mm long, arms of the hairs twisting; tendril 

racemosely 2-3-furcate, robust, leaf-opposed, cylindrical, to 3 mm diameter, to 10 — 12 cm, 

glabrous; stipules 2, ovoid, 2.5 — 4 x 1.5 — 3.5 mm, densely hairy. Leaves simple, alternate; 

petiole to 4 cm x 1.5 mm, densely hairy with hairs as in the young stem; leaf blade cordate, to 

12 X 10 cm, base cordate, margin denticulate with mucronate teeth to 1.25 mm long, directed 

to the apex, apex acute; adaxial side hairy with hairs as in the young stem denser on veins and 

rim, abaxial side hairy with hairs as in the young stem, veins slightly protruding, 5 main basal 

veins, 5 pairs of secondary veins. Inflorescence ramified, leaf-opposed or terminal, 

umbeUiform, to 10 cm long, elongated; peduncle to 6 cm long, secondary peduncle to 2 cm, 

tertiary peduncle 1.5 cm long, pedicel 2-5 mm long, hairy with ferruginous hairs to 0.3 — 0.5 

mm long. Buds ovoid, 2 — 3 x 1.5 mm, apex rounded. Calyx cupuliform, entire, 1 x 1.5 — 1.9 

mm, hairy. Corolla petals ovate, 1.5 - 2 x 1 — 1.25 mm, interior of the apex cucuUate, hairy 

with T-shaped hairs to 1.5 mm long. Stamens filaments filiform, 0.75 — 1.25 mm long; anthers 

orbicular, medifixed, 0.4 — 0.6 mm long. Ovary adnate to the disc; disc with 4 very distinct 

rounded lobes, 0.75 - 1 x 1.25 — 1.75 mm, each lobe 0.5 - 0.7 mm broad, glabrous. Style 

conical, 0.5 - 0.6 x 0.2 — 0.3 mm; stigma inconspicuous. Fruit berry, ellipsoid-pyriform, 8 — 

10 X 6 mm, glabrous, smooth, base attenuate. Seeds 1, pyriform, 7x5 mm, rather smooth 

except for the encircling raphe. Fig. 2.49.

Thailand: NORTHERN: Phayao, Nan, Lampang. North-Eastern: Khon Kaen. SOUTH

WESTERN: Kanchanaburi. South-Eastern: Chon Buri.

Distribution: Bangladesh, Bhutan, Cambodia, China (Sichuan, Yunnan), India, Laos, 

Myanmar, Nepal, Sri Lanka, Vietnam.

Phenology: flowers and fruits: March to June.

Ecology: found in deciduous forests, dipterocarp forests, often in bamboo areas, degraded 

areas and on limestone bedrock.

Altitude: 500 - 1000 m.

Ethnobotany: In Shetty & Singh (2000) it is indicated that its stems contain a large amount of 

potable water.

Notes: In 1794 Vahl published the species C. repanda, and even though he did not mention
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any type specimen, he indicated that the species occurs in “India orientali”. It is known that 

the specimens used by Vahl in Sjmbolae hotanicae are held in C and are normally based on 

Forsskal material (Stafleu & Cowan, 1986). Searching the C online herbarium database I came 

across a specimen by Lamarck with information matching Vahl’s notes: Ex India Orientali, 

HB Vahlii. I can confirm that is the C. repanda holotype.

In 1996 Li suggested that C. repanda should be divided into two varieties: C. repanda V2i. repanda 

and C. repanda var. subferruginea (Merrill & Chun) C.L.Li. The variety subferruginea is a new 

combination from Parthenocissus subferruginea Merrill & Cbun. Li (1996) did not mention any 

differentiating characters, but later on in 2007, Chen et al. indicated some differences between 

these two species. C. repanda var. repanda is a widespread variety occurring in southern parts of 

China, in: Bangladesh, Bhutan, Cambodia, India, Laos, Myanmar, Nepal, Sri Lanka and 

Viemam, while var. subferruginea only occurs in the Chinese island of Hainan. The 

morphological differences used to differentiate them are: var. repanda has leaf blades measuring 

9 — 24 X 8 — 20 cm, leaf blade with abaxial side with sparse versatile hairs, peduncle and 

pedicels densely pubescent, petals densely ferruginous, ovary sparsely pilose, flowers in May, 

fruits in June; var. subferruginea has leaf blades measuring 6 — 9x4 — 6.5 cm, leaf blade with 

abaxial side with rubiginous hairs falling off to nearly glabrous or with sparse hairs, peduncle 

more or less sparsely ferruginous villous, ovary glabrous, flowers in April and fruits in May.

Upon examination of description for var. subferruginea I realised its similarity to the species C. 

calcicola\ all of the characters coincide except for the ovary indumentum and the geographical 

distribution. In 1926, Craib (Craib, 1926a) described C. calcicola indicating its closeness to C 

repanda with the main differentiating character being the presence of a hairy ovary in the case 

of C. calcicola. Chinese accounts (Li, 1996; Chen et al, 2007) mention the presence of hairs on 

the ovary of C. repanda, while other accounts (Craib, 1926a; Gagnepain, 1950) mention a 

glabrous ovary. Upon examination of herbarium specimens I can confirm that the ovary in C. 

repanda is glabrous and the one in C. calcicola is hairy.

However, I have not been able to examine the herbarium specimens used by Li (1996) and 

Merrill & Chun (1940) when describing var. subferruginea and therefore cannot clarify the 

obvious discrepancy between the ovary indumenmm. In addition there is also an indication of 

a very distinct and restricted distribution of both species: C. calcicola (only Thai specimens 

found) and C. repanda var. subferruginea (only located in the Chinese province of Hainan).
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Therefore I cannot be completely sure that C. calcicola and C. repanda var. subferruginea are 

conspecific.

In conclusion, for the purpose of this work I keep C. repanda and C. calcicola as two separate 

species with strong differentiating characters (see C calcicola notes).

Specimens examined: Fig. 2.50. Thorels.n. (P). Thailand. Northern Reg.: Phajao Prov.: 

Me Chem,M. F. G. Kerr 5401 (ABD, BK, BM, K); Nan Prov.: Maharat, NW of Nan. Muang 

Pong, A. F. G. Kerr 5079 (ABD, BK, BM, E, K, TCD); Fampang Prov.: Doi Luang National 

Park, Wahng Gayo Falls, limestone hiU N of the falls,/. F. Maxwell97-735 (A, BKF). North- 

Eastern Reg.: Khon Kaen Prov.: Ubon Ratana Dam, M. Trias Blasi 8 (BKF, TCD). Western 

Reg.: Kanchanaburi Prov.: Pompee village near Khwae Noi river, E. of Sangkhla, G. F. van 

Beusekom <& G. Phengkhlai 90 (AAU, BKF, E, L, P); Sai Yok National Park, Kwae Noi river 

bank, M. Trias Blasi 46 (BKF, TCD). South-Eastern Reg.; Chon Buri Prov.: Kow Kieo,/. 

F. Maxwell 75-230 (AAU, BK, L).

20. Cissus repens Lam., Encycl. 1: 31 (1783); DC., Prodr. 1: 628 (1824); Planch, in A.DC. & 

C.DC., Monogr. Phan. 5(2): 504 (1887) p.p.; Gagnep. in Lecomte, Not. Syst. (Paris) 1(11); 354 

(1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 970 (1912); Gamble, FI. Madras 2: 233 (1918); 

Craib, FI. Siam. 1: 308 (1926); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 887 (1950); 

Suess. Nat. Pfianzenfam. 20d: 264 (1953) p.p.; Backer & Bakh.f., FI. Java (Spermatoph.) 2: 92 

(1965); Momiy. in H.Hara & L.HJ.WiUiams, Enum. FI. PI. Nepal 2: 94 (1979); Jackes, 

Austrobaileya 2(5): 486 (1988); D.G.Long & Rae, FI. Bhutan, 2(1): 159 (1991); C.L.Li, FI. 

Reipubl. Popularis Sin. 48(2): 58 (1998); B.V.Shetty & P.Singh, FI. Ind. 5: 290 (2000); Chen & 

J.Wen, FI. China 12: 185 (2007).— Cissus cordata Roxb., FI. Ind. (Carey & WaUich ed.) 1: 425 

(1820). nom. superfl.— Vitis repens (Lam.) Wight & Am., Cat. Ind. PI. 58 (1833); Wight & 

Am., Prodr. FI. Ind. Orient. 125 (1834); M.A. Lawson in Hook.f., FI. Brit. India 1: 646 (1875). 

Type: Meriam-pulli Rheede Hort. Malab. 7: t. 48 (1688), (holotype (seen in

www.botanicus.org)). Ic: Gagnep. in Lecomte, FI. Indo-Chine 1: 968, Fig 120: 8 — 12 (1912); 

Jackes, Austrobaileya 2(5): 487, Fig. 2: A - D (1988); B.V.Shetty & P.Singh, FI. Ind. 5: 291, Fig. 

63 (2000).

Robust climber. Stem cylindrical to slightly angular, to 4 mm diameter, branched, 

generally glaucous, glabrous, striate; tendril bifurcate, robust, leaf-opposed, cylindrical, 1-2
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mm diameter, straight stalk to 6 — 7 cm long, then coiling to 10 cm, then bifurcating and 

coiling to 7 cm, glabrous; stipules 2, oblong, 3x4 — 5 mm, glabrous, scarious. Leaves simple, 

alternate; petiole to 9 cm x 1.5 — 1.75 mm, glabrous; leaf blade cordate to sub-ovate, to 15 (— 

22) X 9 (-20) cm, base cordate, margin denticulate with mucronate teeth (to 1.25 x 0.3 mm) 

directed to the apex, apex acute to acuminate; adaxial side glabrous, abaxial side glabrous, 

veins protruding, 5 main basal veins, 3 — 4 pairs of secondary veins. Inflorescence ramified, 

leaf-opposed, umbeUiform, to 7 cm long, elongated; peduncle to 4.5 cm long, glabrous, 

secondary peduncle to 2.5 cm, tertiary peduncle 5 — 7.5 mm long and pedicel 3-6 mm long, 

hairy with hairs to 0.1 — 0.2 mm long but sometimes becoming glabrous; numerous bracts at 

the base of the pedicels and peduncles, hairy with hairs to 0.1 - 0.2 mm. Buds ovoid, 2 - 2.5 x 

1—2 mm, apex rounded, glabrous. Calyx cupuHform, entire, margin sinuate, 0.5 — 1x2 — 2.5 

mm, glabrous. Corolla petals ovate, 2 — 2.5 x 1 — 1.5 mm, interior of the apex cucuUate, 

exterior of the apex extended giving a slightly convolute or contorted appearance, glabrous. Stamens 

filaments filiform, flattened, 0.75 — 1.25 x 0.1 mm; anthers orbicular, medifixed, 0.4 — 0.75 mm 

long. Ovary adnate to the disc; disc with 4 very distinct rounded lobes, 0.5 — 0.75 x 1.5 — 2 

mm, each lobe 0.5 mm broad, glabrous. Style conical, 0.5 — 0.6 x 0.2 — 0.3 mm; stigma slightly 

conspicuous. Fruit berry, ellipsoid-pyriform, 5x4 mm, glabrous, smooth, base attenuate. 

Seeds 1, pyriform, 5 — 6 x 3 — 4 mm, rather smooth with sparse ribs.

Thailand: NORTHERN: Mae Hong Son, Chiang Mai, Lampang, Phitsanulok. EASTERN: 

Nakhon Ratchasima. SOUTH-WESTERN: Kanchanaburi, Phetchaburi, Prachuap Khiri Khan. 

Central: Saraburi, Krung Thep Maha Nakhon (Bangkok). South-EasterN: Chon Buri, 

Chanthaburi, Trat. PENINSULAR: Chumpon, Phangnga, Nakhon Si Thammarat, Trang, Yala. 

Distribution: Australia, Bhutan, Cambodia, China, India, Laos, Malaysia, Nepal, Philippines, 

Taiwan, Vietnam.

Phenology: flowers: July - October; fruits: November — May.

Ecology: grows in evergreen forests and mixed deciduous forests. Often also found in coastal 

and riparian areas, along paddy fields and on limestone terrain.

Altitude: 0 — 1500 m.

Ethnobotany: leaves used as vegetables and stems used to produce ropes (Shetty & Singh,

2000).

Notes: Lamarck (1783) published the species Cissus repens based on the drawing of Neriampulli 

Rheede in Rheede’s Hortus Malabaricus (1688) (Jackes, 1988; Shetty & Singh, 1988). Later on
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Wight & Arnott (1834) and Roxburgh (1820) published subsequent synonyms. Distinctive 

characters in C. repens are; a. tips of the petals elongated and appearing slightly contorted; b. 

stems glaucous; c. tendril bifurcate.

In 1887, Planchon said that this species was close to C. hejneana, with the following 

differentiating characters: C. heyneana has denser cordate-orbicular leaves, a network of very 

marked veins, pedicels shorter and totally glabrous. While C. repens has cordate - ovate leaves, 

the other characters seem to be very similar to those of C. heyneana. These characters do not 

seem to completely portray the morphological differences between these two species. I have 

observed some additional useful differentiating characters: C. repens has a bifurcate tendril, tips 

of the petals contorted and oblong stipules; while C. heyneana has a simple tendril, tips of the 

petals are not contorted and cordate stipules.

C. repens also seems to be close to C. discolor, however they can be distinguished because: C. 

discolor has whitish stains on the adaxial side of the leaves, the calyx is gibbous in one side, the 

petals are not contorted at the tip and the stems are purplish; while C. repens has leaves without 

stains, the calyx is not gibbous, the petals are contorted at the tip and the stems are glaucous. 

Another species C. repens is similar to is C nodosa, however they have the following distinctive 

characters: C. nodosa has simple tendrils, the stems are not glaucous, the leaf blades are ovate 

to elliptic with rounded to truncate base, the petals are not contorted at the tip and the seed 

surface is rather smooth; while C. repens has bifurcate tendrils, the stems are glaucous, the leaf 

blades are cordate to sub-ovate with cordate base, the petals are contorted at the tip and the 

seed surface has sparse raised ribs.

Specimens examined: Fig. 2.51. Thailand. Baw Re (Kanburi), Put 178 (BK, BM, K). 

Northern Reg.: Mae Hong Son Prov.: K Larsen <& S.S. Larsen 34360 (7\AU, L); San Ban 

Dan Wildlife Sanctuary, near Nam Bong Village, near Nam Bong stream; Nah Bu Bawn 

subdistrict,/. F. Maxwell 99-101 (A); Chiang Mai Prov.: Foot of Doi Sutep, H.B.G. Garrett 

1490 (A, K, L, P); Doi Sutep, A.. F. G. Kerr 1968 (BM, K, TCD); higher elevation of Doi 

Suthep, near Maeo village, M. Tagawa, H. Koyama eFM. Hutoh T-10521 (AAU, BKF, L); along 

Mae Klang River, Doi Ithanon- RS-13, S. Tsugaru T-60051 (A, AAU); Lampang Prov.: Jae 

Sawn National Park, E side, along Huay Luang (stream), W of Bohn Toong & Jae Sawn 

Villages,/. F. Maxwell 96-1422 (A, BKF); Doi Luang National Park, Wahng Gayo Falls area. 

Pah Kawk limestone hiU, Huay By Village,/. F. Maxwell97-955 (A, BKF); Phitsanulok Prov.:

175



2. Taxonomic treatment

Phu Miang, along the way between the hill tribe villages, T. Shimi:(u, K. Iwatsuki, N. Fukuoka, 

M, Hutoh, D. Chaiglom ^ A. Nalampoon T- 11343 (AAU, BKF, L). Eastern Reg.: Nakhon 

Ratcbasima Prov.: Khao Yai - National Park, K Larsen, T. Smitinand <& E. Wamcke 387 

(AAU, K, L, P). South-Western Reg.: Kanchanaburi Prov.: Huay Bankan, C.F. van 

Beusekom, R. Geesink, C. Phengkhlai <& B. Wongwan 3680 (BKF, L, P); Sai Yoke, C.F. van 

Beusekom, R Geesink, C. Phengkhlai eF B. Wongwan 3914 (BKF, P); Kin Sayok, about 120 km. 

NW of Kanburi (Khwae Noi River Basin Expedition), Kostermans 1105 (A, L, P); Phetchaburi 

Prov.: Amphoe Kaeng Krachan: Kaeng Krachan National Park. Road to Sam Yod 

checkpoint, D. J. Middleton, S. Suddee, S. J. Davies <& Ch. Hemrat 962 (A, AAU); Prachuap Khiri 

Khan Prov.: Khao Nam Tok. West of Huai Yang, K Larsen, T. Smitinand E. Wamcke 1378 

(BKF, P). Central Reg.: Saraburi Prov.: Sahm Lahn forest,/. F. Maxwell 74-948 (AAU, BK, 

L); Sahm Lahn forest, J. F. Maxwell 74-950 (AAU, BK, L); Krung Thep Maha Nakhon 

(Bangkok) Prov.: Bangkok, A. Marcan 708 (BM). South-Eastern Reg.: Chon Buri Prov.: 

Kow Kieo, J. F. Maxwell 76-674 (AAU, BK, L); Kow Kieo, J. F. Maxwell 75-627 (AAU, BK, 

L); Chanthaburi Prov.: between Chathaburi and Trat, K Larsen, A.A. Larsen, I. Nielsen <& T. 

Santisuk 32399 (AAU, L); Frat Prov.: Koh Chang Island. 1 km. S of Ban Khlong Nonsi, K. 

Larsen, T. Smitinand eF E. Wamcke 1760 (P); near Ban Saphan Hin, ca. 60 km SE from Trat, G. 

Murata, N. Fukuoka <& Ch. Phengklai T-17589 (AAU, BKF, K, L). Peninsular Reg.: Chumpon 

Prov.: Amphoe Muang Chumphon: Thungraya Nasak Wildlife Sanctuary. Trail from Khlong 

Hin Lo Ranger Substation, D. J. Middleton, S. Suddee, S. J. Davies eF Ch. Hemrat 1473 (A, BKF); 

Phangnga Prov.: Khao Tham Thong Lang, Thap Put, T. Shimis^u, N. Fukuoka <& A. 

Nalampoon T-7952 (AAU, BKF, L); Nakhon Si Thammarat Prov.: Gahrome Falls, Khao 

Luang National Park, W. Ramsri 24 (A, BKF, L, PSU); Trang Prov.: Nam Tai, 20 km N. of 

Trang, Ch. Charoenphol, K Larsen (& E. Wamckle 3632 (AAU, BKF, L); Yala Prov.: Waterfall 

at Yala, Ch. Charoenphol, K Larsen eFE. Wamckle 4113 (AAU, BKF, L).

21. Cissus rheifolia Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 507 (1887); Gagnep. 

in Lecomte, FI. Indo-Chine 1: 974 (1912); Craib, FI. Siam. 1: 309 (1926); Gagnep. in Humbert, 

Suppl. FI. Indo-Chine 1: 884 (1950). Type: Cambodia: au pied du mond Pang Tkiaque, dans la 

province de Tpong, Pierre 601 (lectotype P!, designated here; isolectotype K!).

Bush 40-50 cm tail. Stem green, densely puberulent with erect hairs 0.2 mm long, striate, 

cylindrical to slightly angulose, to 8 mm in diameter, branched; tendril absent; stipules 2, at 

base of petiole, 2 — 7 x 2 — 5 mm, triangular, base adnate, densely pubemlent. Leaves simple,
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alternate; petiole to 20 x 0.3 cm, densely puberulent (as on stem); leaf blade reniform 

sometimes orbicular, to 6 x 23 cm, base cordate, margin with minute mucronate teeth (4—13 

teeth/cm; teeth unequal, some 0.7 — 0.8 mm long others 0.3 — 0.5 mm) apex obtuse to 

subacute; adaxial side mid-green, densely puberulent (as on stem); abaxial side whitish green, 

densely arachnoid, hairs 0.5 - 0.75 mm long, 5-7 main veins protruding, normally palmate 

arrangement, sometimes with a single midrib sometimes with 2. Inflorescence ramified, leaf- 

opposed, 8 — 10 cm long, flower clusters compact; peduncle 5 — 7 cm long, secondary^ 

peduncle 1.5 — 3 cm, tertiary peduncle 0.5 — 1.25 cm, pedicel 0.2 — 0.5 mm, densely puberulent 

(as on stem). Buds globose to oblongate, 2 x 1.6 mm, apex slightly corniculate. Calyx green, 

fused, entire, cupuliform, 0.5 x 2 mm, densely puberulent with erect hairs 0.1 mm long. 

Corolla light yellow, petals ovate, 1.5 x 1 mm, dorsal side densely puberulent (as calyx), apex 

ventral side cucuUate, dorsal side slightly corniculate. Stamens filaments filiform, flattened, 0.5 

— 0.7 X 0.1 — 0.2 mm, broader at the base, glabrous; anthers orbicular, medifixed, 0.5 — 0.6 x 

0.5 — 0.6 mm. Ovary adnate to the disc, disc robust with 4 lobes, each lobe 0.5 — 0.6 mm wide, 

glabrous. Style mostly ylindrical sometimes ylindrical broadening at the base, robust, 0.5 — 0.7 x 0.3 — 

0.4 mm; stigma inconspicuous. Fruit berry pyriform, mostly globose with pointed apex, 6 x 

4.5 — 5 mm, glabrous, smooth. Seeds 1,4x4 mm, pyriform mostly globose with pointed base 

(opposite to fruit), smooth.

Thailand: North-Eastern: Phetchabun, Khon Kaen. EASTERN: Ubon Ratchathani. 

Peninsular: Nakhon Si Thammarat.

Distribution: Cambodia, Viemam.

Phenology: flowers: March - May; fruits: June.

Ecology: grows in deciduous forests, open dry mixed forests. Also found beside paths, 

bamboo forestsa and fire-damaged areas.

Altitude: 50 — 200 m.

Notes: This species presents in some cases a peculiar style morphology. While other species 

have a cylindrical style broadening at the base, the style in C. rheifolia is rather robust and 

cylindrical in shape, with a tip and a base of the same width. Most of the specimens I have 

examined presented this morphology with one exception in which the style was cylindrical 

broadening at the base.

This species was previously confused with C. aristolochioides but differences are confirmed here
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(see C. aristolochioides nox&i).

Planchon (1887) only mentioned one collection when describing this species, however he did 

not specify the specimen to be used as the holotype. Although he worked in P there is no 

certainty that he used the P duplicate as the holotype; therefore I have selected the type 

duplicate from P as the lectotype since it is the specimen in the best condition.

Specimens examined: Fig. 2.52. Thailand. North-Eastern Reg.: Phetchabun Prov.: 

Muang Phetchabun,^. F. G. Kerr5678 (ABD, BK, BM, K); Khon Kaen Prov.: Udawn. Kawn 

ken, Pu Wieng, A. F. G. Kerr 20667 (ABD, BK, BM, K). Eastern Reg.: Ubon Katchathani 

Prov.: Ubon, Ban Boong, near path, Fakshrakara 903 (ABD, BK, BM, K). Peninsular Reg.: 

Nakhon Si Thammarat Prov.: Paktongchai, E. Saifeh s.n. (A); Paktongchai, Y. Saifah s.n. (A). 

Cambodia, au pied du mond Pang Tkiaque, dans la province de Tpong, 22/05/1870, Pierre 

601 (P; K); 1/1870, Pierre 601 (P); entre Kom Nom et Trassay, province Pursat, Poilane 15021 

(P); entre Sala Vil Tria et Leach, province Pursat, Poliane 17804 (P).

22. Cissus rostrata (Miq.) Korth. ex Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 500 

(1887).— Vitis rostrata Miq., Ann. Mus. Lugd. -Bat. 1: 85 (1863). Type: Borneo, Indonesia, 

Korthals s.n. (lectotype L! (digital image with specimen barcode L0013629)).

— Vitis furcata M.A. Lawson in Hook.f, FI. Brit. India 1: 646 (1875). synon. nov.— Gissus 

furcata (M.A. Lawson) Ridl., Trans. Linn. Soc. London, Bot. 3(9): 287 (1893). synon. nov.— 

Cissus furcata (M.A. Lawson) Gagnep., Notul. Syst. (Paris) 1(11): 353 (1911). nom. superfl. 

Type: Singapore, G. Thompson or Malacca, Maingay (syntypes K, not seen).

Shrubby climber. Stem cylindrical, to 4 mm diameter, branched, young stems pubemlent 

with hairs 0.1 — 0.3 mm long, mature stems becoming glabrous, striate; tendril bifurcate, leaf- 

opposed, cylindrical, 1 mm diameter, straight stalk 4 — 6 cm long, then coiling 3 — 5 cm, then 

bifurcating and coiling 2 — 3 cm, slighdy ridged, glabrous; stipules 2, ovate, 3 — 4 x 3 — 4 mm, 

with a whitish dot at the base, glabrous, papyraceous. Leaves simple, alternate; petiole to 2 cm 

X 0.75 — 1.5 mm, when young puberulent with hairs to 0.1 mm long, when mature glabrous 

with a ring of hairs (0.2 mm long) on the insertion between the leaf blade and the petiole; leaf 

blade ovate to oblong, 5 — 8 x 3 — 6 cm, base rounded to sub-cuneate, margin denticulate with 

teeth to 0.5 mm long directed to the apex, apex apiculate; adaxial side glabrous, abaxial side
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when young hairy becoming glabrous when mature, veins protruding, 3 main basal veins, 5 

pairs of secondary veins. Inflorescence ramified, leaf-opposed or terminal, umbelliform, 

elongated; peduncle to 4.5 cm long, secondary peduncle to 0.5 — 1.5 cm, pedicel to 2.5 mm 

mm long, pubemlent with hairs to 0.1 — 0.2 mm long but sometimes becoming glabrous. Buds 

ovoid, 2 — 2.5 X 1.25 — 1.75 mm, apex rounded. Calyx cupuliform, entire, 0.5 — 0.75 x 1.25 — 

1.5 mm, glabrous. Corolla petals ovate, 2 - 2.5 x 0.75 — 1.25 mm, interior of the apex 

cucuUate, densely papillose. Stamens filaments filiform, flattened, 0.75 - lx 0.1 mm; anthers 

orbicular, medifixed, 0.6 — 0.7 mm long. Ovary adnate to the disc; disc with 4 very distinct 

rounded lobes, 1 x 1.5 mm, each lobe 0.5 — 0.6 mm broad, glabrous. Style conical, 0.5 — 0.7 x 

0.2 - 0.3 mm; stigma inconspicuous. Fruit berry, globose to ellipsoid, 8-10x6-7 mm, 

glabrous, smooth, base attenuate. Seeds 1, pyriform, 8 - 9 x 5 - 6 mm, surface ridged forming a 

reticulate pattern with convexities and concavities.

Thailand: PENINSULAR: Narathiwat.

Distribution: Indonesia, Malaysia, Papua New Guinea, Singapore.

Phenology: flowers: August; fruits: February - ?.

Ecology: grows in peat swamp forests and on rocky terrains.

Altitude: 100 - 1200 m.

Notes: This species was described in Planchon’s monograph (1887) where he indicates his 

lack of knowledge regarding the species but mentions that it might be similar to C nodosa and 

C. glaberrima (these 2 species are now conspecific). Miquel (1863) in the first description of V. 

rostrata indicates that it differs from C. nodosa in that it has a different leaf-shape and venation. 

These 2 species share some characters: a. inflorescence both leaf-opposed and terminal; b. 

stipules have a white dot at the base; c. leaf shape similar with apiculate to acuminate tip and 

rounded base (to truncate and sub-cuneate); d. leaves with 3 basal veins.

Upon examination of the type specimen and additional specimens several morphological 

differences have been found. While C. rostrata has a cylindrical stem, tendril bifurcate, 

vegetative indumentum when young puberulent becoming glabrescent when mature, leaves 

smaller (5 - 8 x 3 - 6 cm), flower buds smaller (2 - 2.5 x 1.25 — 1.75 mm), petals densely 

papillose, seeds with surface ridged forming a reticulate pattern with convexities and 

concavities; C. nodosa has a slightly quadrangular stem, tendril simple, vegetative indumentum
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glabrous, leaves larger (to 17 x 6 cm), flower buds larger (3.5 — 4.5 x 2.5 — 3 mm), petals 

glabrous, seeds smooth.

The examination of specimens originally labelled as V. furcata and C. furcata, has confirmed the 

determination made by Latiff (with a “det” slip) as C rostrata specimens. I have not been able 

to find the type specimens used by Lawson (1875) in the first decription of V. furcata\ 

however, I have examined the specimens used by Gagnepain (1911b) when he made the new 

combination. With aU this information I believe that C. rostrata and C. furcata are conspecific. 

Both Ridley (1893) and Gagnepain (1911b), published the new combination C. furcata. It is 

possible that Gagnepain did not see Ridley’s publication and published C. furcata again.

I found a specimen in L designated as the C. rostrata lectotype, which I believe is one of the 

specimens used by Miquel (1863) when describing Vitis rostrata. I agree that this specimen 

should be the lectotype.

Specimens examined: Fig. 2.53. Thailand. Peninsular Reg.: Naratbiwat Prov.: Paa

wai, Sungi Paadee, C. Nijomdham 1676 (AAU, BKF, E, K, L, P).

Malaysia. King’s Collector 794 (BM, P); Lamt, Perak, King’s Collector 6315 (P); Perak, King’s 

Collector 6429 (P); Perak, Japa, Wray Jr. 1430 (P),

Singapore. R/i% 4748 (K, P).

Additional species previously thought to occur in Thailand

Gagnepain in 1947 published an article with new Vitaceae species mostly from central 

Vietnam (Annam). During this revision I came across Thai specimens identified by the late 

Prof Li as three species described by Gagnepain in the aforementioned article: C. annamica, C. 

bachmaensis and C. poilanei. The latter has been found here to be a synonym of C. marcanii. The 

specimens of the remaining two species have been misidentified by Prof. Li, since they do not 

correspond with the species descriptions by Gagnepain (1947) but with other species already 

occurring in Thailand: the specimens of C. annamica have been identified as C. repens and the C 

bachmaensis ones as C. assamica, therefore I cannot confirm whether C. annamica and C. 

bachmaensis occur in Thailand.
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- Cissus annamica Gagnep., Bull. Soc. Bot. France 93: 231 (1947); Gagnep. in Humbert, 

Suppl. FI. Indo-Chine 1: 886 (1950). Type: Vietnam: Annam, Cana, prov. Phanrang, Poilane 

8543 (holotype, P! (barcode P00536166); isotype P! (barcode P00536167).

Shrubby climber, 5 — 6 m tall Stem erect, striate, angulose, glabrous, 3 — 4 mm diameter, 

branched; tendril simple, leaf-opposed, glabrous, to 10 cm; stipules 2, at the base of the 

petiole, 2x2 mm, base truncate, papyraceus, glabrous. Leaves simple, alternate; petiole 1—2 

cm, glabrous; leaf blade suborbicular slightly trilobate, 4.5 x 6 cm, base cordate, margin 

denticulate with minute teeth, apex rounded and mucronate, glabrous, abaxial side with 3 main 

veins protruding. Inflorescence leaf-opposed, corymbose umbel, glabrous, bracts present 2x2 

mm; peduncle 5 mm, glabrous, pedicel to 5 mm long. Buds ovoid to oblongoid, to 2.5 — 3 x 

1.5 — 2 mm, apex rounded, glabrous. Calyx cupuliform, entire, sinuate, 1.5 x 3 mm, glabrous. 

Corolla petals ovate, 2.5 — 3 x 1.5 mm, glabrous, apex cucullate. Stamens filaments filiform, 

flattened, 1.2 — 1.3 mm long; anthers ovate to suborbicular, medifixed or slightly higher, 0.5 - 

0.75 mm long; pollen numerous. Ovary adnate with the disc, crenulated, robust, 2 mm wide, 

glabrous. Style 0.5 mm long, cylindrical broadening at the base; stigma inconspicuous. Fruit 

berries, orbicular to ovoid, 5 — 8 x 5 — 8 mm, base attenuate. Seeds 1, globose, abaxial and 

adaxial inconspicuous, groove along the perimeter on the upper part of the seed, surface 

rather smooth.

Distribution: Viemam.

Phenology: flowers: November.

Ecology: often found on rocky soil.

Notes: In the first description Gagnepain (1947) indicates that this species completely lacks 

hairs even in the inflorescence axis, where most Cissus species tend to have hairs (pers. obs.). 

In addition, he mentions another distinctive character: leaf shape very obtuse, suborbicular 

and slightly trilobed. Upon examination of the holotype and isotype I have been able to 

comflm these characters and also observe an angulose stem. However, upon examination of 

the only Thai specimen identified as C. annamica, I have found that the inflorescence axis has 

hairs, the stem is cylindrical and the leaf blades are cordate.

This species was first published by Gagnepain (1947) with the name C. annamica, later it was 

modified to C. annamicwi in IPNI (http://www.ipni.org/index.html). However, according to
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ICBN (McNeill et ai, 2006) Article 23.5, the specific epithet, when it is a noun in apposition or 

a genitive noun, retains its own gender and termination irrespective of the gender of the 

generic name. The specific epithet “'annamicd’ refers to the geographical area of Annam (now 

central Viemam); therefore it is a noun and should remain as “annamicd'.

Specimens examined: VIETNAM. De Phanrang a Tourcham, l^comte <& Finet 1403 (P); 

Annam, Cana, prov. Phanrang, Poilane 8543 (P).

- Cissus bachmaensis Gagnep., Bull. Soc. Bot. France, 93: 231 (1947); Gagnep. in Humbert, 

Suppl. FI. Indo-Chine 1: 883 (1950). Type: Vietnam: Annam, mont Bach-ma, pres de Hue, 

Poilane 29847 (holotype P!).

Woody climber. Stem erect, cylindrical, 2 — 3 mm diameter, densely hispid with T-shaped 

ferruginous hairs (1 — 1.5 mm long); tendril bifurcate, leaf-opposed, first straight (6 cm), then 

curling (2 — 3 cm) and then bifurcating and curling (2 — 3 cm), densely hispid with ferruginous 

hairs, presence of a densely hispid stipule-like structure where it bifurcates; stipules 2, densely 

hispid with ferruginous hairs, 2x2 mm, triangular. Leaves simple, alternate; petiole to 5 cm, 

densely; leaf blade deltoid to sub-cordate, 10 x 6.5 cm, base subtruncate, margin finely 

denticulate with minute teeth, apex acuminate; adaxial side darker coloration, sparsely hispid 

with T-shaped fermginous hairs particularly on the veins, abaxial side lighter coloration, 

sparsely sparsely hispid with T-shaped fermginous hairs concentrating heavily along the main 

venation, 5 main veins protruding, 3 — 4 pairs of secondary veins. Inflorescence ramified, leaf- 

opposed, corymbose, compact, 2 — 3 cm long, with 10 — 12 flowers per secondary peduncle, 

hairy with T-shaped ferruginous hairs; peduncle to 1 — 1.5 cm, hairy with ferruginous hairs, 

secondary peduncle with T-shaped fermginous hairs, pedicel to 4 - 5 mm long, glabrous. Buds 

ovoid to oblongoid, to 2 x 1 — 1.25 mm, apex rounded, glabrous. Calyx cupuUform, entire, 

sinuate, 0.5 x 1.25 mm, glabrous. Corolla petals ovate, 1.5x1 mm, glabrous, apex cucullate. 

Stamens filaments filiform, flattened, 0.75 x 0.25 mm; anthers orbicular, medifixed, 0.5 mm 

long. Ovary adnate to the disc, crenulated, with some hairs at the base of the style. Style 

columnar or cylindrical broadening at the base, 0.5 mm long; stigma inconspicuous. Fruit 

absent.

Distribution: Viemam. 

Phenology: flowers: April.
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Altitude: 1000 — 1200 m.

Notes: Only the type specimen of this species (collected in Vietnam) has been examined. Thai 

specimens labelled as C. hachmaensis, were wrongly named and they were identified as C 

assamica specimens

In the first description by Gagnepain, he differentiates this species from C. assamica Craib 

giving the following reasons: 1. presence of secondary veins on the midrib are twice as 

numerous as in C. assamica', 2. calyx and coroUa totally glabrous; 3. petals with a pale outline; 4. 

ovary with some hairs at the base of the style. He also indicates that the hairs on the branches, 

leaves and inflorescence are fixed in the middle (2-armed or T-shaped), just like in C. assamica. 

However, the pedicels and the flower buds are totally glabrous, while aU the plant is hairy in 

the case of C. assamica. This justifies why Gagnepain created the new species Cissus hachmaensis 

in 1947.

My own observations confirm all the differentiating characteristics proposed by Gagnepain 

except for the pale line in the petals and the calyx and corolla indumentum. The specimens of 

Cissus assamica studied did not bear any hairs on the flowers. I have examined flowers from C. 

hachmaensis type specimen and hairs are barely visible on the ovary, and could have been lost 

during the drying process. Regarding the pale outline of the petals I am unable to confirm it 

since it is not obvious in the dry specimen. Apart from that, I have also obsen^ed some 

additional differentiating characters: in C. hachmaensis the indumentum on the stem, peduncles 

and pedicels is extremely hairy, the stipules are hairy and the inflorescence is more compact 

measuring 2 — 3 cm in length and with 10-12 flowers per secondary peduncle; in C. assamica 

the indumetum on the stem, peduncles and pedicels is sparsely hairy, the stipules are glabrous 

and the inflorescence is looser measuring 4 — 6 cm in length and with 5 — 7 flowers per 

secondary peduncle. I think that these characters grant C. hachmaensis species status separate 

from C. assamica', however I feel it is necessary to study more specimens to further confirm 

their differences.

Specimens examined: Vietnam. Annam, mont Bach-ma, pres de Hue, Poilane 29847 (P).
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Fig. 2.28. Distribution map of the specimens of Cissus adnata Roxb. Black circles 

represent the locations of the specimens examined.
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Fig. 2.29. Cissus amplexicaulis Trias-Blasi & J. Pam. A. Flowering stem; B. Underground 

stem tuber; C. Fruiting stem; D. Flowers. A and D from K. Larsen & S.S. Larsen 34066 

(AAU). B and C from C. F. van Beusekom «& C. Phengklai 2522 (L). Drawing by A. 

Teerawatananon.
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Fig. 2.30. Distribution map of the specimens of Cissus amplexicaulis Trias-Blasi & J.

Parn. Black circles represent the locations of the specimens examined.

186



2. Taxonomic treatment

Fig. 2.31. Distribution map of the specimens of Cissus aristata Blume. Black circles 

represent the locations of the specimens examined.
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Fig. 2.32. Distribution map of the specimens of Cissus aristolochioides Planch. Black 

circles represent the locations of the specimens examined.
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f g

0.5 mm

Fig 2.33. Cissus assamica (M.A. Lawson) Craib. a. Flowering stem; b. Disc, style; c. 
Cross-section of the disc and ovary; d. Flower bud; e. Interior view of a petal with a stamen; f. 
Stamen dorsal view; g.Stamen ventral view; h. Fruit; i. Seed abaxial view; j. Seed adaxial view; 
k.and 1. Seed lateral views, a to g from Kerr 1232 (P). h to 1 from Maxwell 01-228 (A). 
Drawing by A. Trias Blasi.
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Fig. 2.34. Distribution map of the specimens of Cissus assamica (M.A. Lawson) Craib.

Black circles represent the locations of the specimens examined.
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Fig. 2.35. Distribution map of the specimens of Cissus calcicola Craib. Black circles 

represent the locations of the specimens examined.
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Fig. 2.36. Distribution map of the specimens of Cissus convolvulacea Planch. Black 

circles represent the locations of the specimens examined.
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Fig. 2.37. Distribution map of the specimens of Cissus craibii subsp. craibii and 

Cissus craibii subsp. dissecta (Craib) Trias-Blasi & J. Pam. The black star represents 

specimens of subsp. craibii and the black circles represent specimens of subsp. dissecta.
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Fig. 2.38. Distribution map of the specimens of Cissus discolor Blume. Black circles 

represent the locations of the specimens examined.
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Fig. 2.39. Distribution map of the specimens of Cissus elongata Roxb. Black circles 

represent the locations of the specimens examined.

195



2. Taxonomic treatment

Fig. 2.40. Distribution map of the specimens of Cissus hastata Miq. Black circles 

represent the locations of the specimens examined.
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Fig. 2.41. Distribution map of the specimens of Cissus hexangularis Thorel ex Planch.

Black circles represent the locations of the specimens examined.
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Fig. 2.42. Cissus hejneana Planch, and Cissus nodosa Blume. C hejneana-. A. Flowering 

stem. Picture by A. Trias Blasi (specimen A. Trias Blasi 47); B. Inflorescence close-up. Picture 

by A. Trias Blasi (specimen A. Trias Blasi 48). C. nodosa: C. Fruits. Picture by A. Trias Blasi 

(specimen A. Trias Blasi 30).
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Fig. 2.43. Distribution map of the specimens of Cissus hejneana Planch. Black circles 

represent the locations of the specimens examined.
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Fig. 2.44. Distribution map of the specimens of Cissus marcanii Craib. Black circles 

represent the locations of the specimens examined.
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Fig. 2.45. Distribution map of the specimens of Cissus modeccoides Planch. Black circles 

represent the locations of the specimens examined.
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Fig. 2.46. Distribution map of the specimens of Cissus nodosa Blume. Black circles 

represent the locations of the specimens examined.
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Fig. 2.47. Distribution map of the specimens of Cissus planchonii Gagnep. Black circles 

represent the locations of the specimens examined.
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Fig. 2.48. Distribution map of the specimens of Cissus quadrangularis L. Black circles 

represent the locations of the specimens examined.
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Fig. 2.49. Cissus repanda Vahl. A. Inflorescence and young leaves. B. Inflorescence close- 

up. C. General Habit. D. Mature stem and fruits. A and B by A. Trias Blasi (specimen A. Trias 

Blasi 8). C and D by A. Trias Blasi (specimen A. Trias Blasi 46).
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Fig. 2.50. Distribution map of the specimens of Cissus repanda Vahl. Black circles 

represent the locations of the specimens examined.
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Fig. 2.51. Distribution map of the specimens of Cissus repens Lam. Black circles 

represent the locations of the specimens examined.
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Fig. 2.52. Distribution map of the specimens of Cissus rheifolia Planch. Black circles 

represent the locations of the specimens examined.
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Fig. 2.53. Distribution map of the specimens of Cissus rostrata (Miq.) Korth. ex 

Planch. Black circles represent the locations of the specimens examined.
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5. Cyphostemma (Planch.) Alston in Trimen, Handb. FI. Ceylon suppl. 6: 53 (1931).

Desc., Notul. Syst. (Paris) 16: 118 (1960); Mabb. in Dassan., Revis. Handb. FI. Ceylon 9: 460 

(1995); B.V. Shetty & P.Singh, FI. Ind. 5: 297 (2000).

Type species: Cyphostemma setosa (Roxb.) Alston.

— Cissus L. sect. Cyphostemma Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 472 (1887) [as 

Cyphostomma].

Erect, prostrate, rambling or climbing shrubs, sometimes with fleshy stems; tendrils 

absent or branched, leaf-opposed. Leaves usually 3-9-foliolate, digitate, rarely simple, petiolate 

or sessile. Inflorescence axillary or pseudo-terminal, compound, corymbose. Flowers bisexual, 

4-merous, lageniform, constricted at the middle. Calyx cupulate entire or 4-lobed. Corolla 

petals 4, free, oblong, cucullate. Stamens 4, filaments filiform. Disc well developed, with 4 

fleshy, truncate or conical glands, adnate to the ovary but free from each other. Ovary 

glabrous or hairy. Style subulate; stigma 2-fid, subentire or subcapitate. Fruit berry, usually 1- 

seeded, globose. Seeds ovoid; rugose, with a dorsal crest; endosperm M-shaped in cross- 

section.

Distribution: The distribution is centred in Africa and Madagascar (Descoigns, 1960; Wen, 

2007) with species extending eastwards to India, Sri Lanka and Thailand.

Notes: The genus Cyphostemma (Planch.) Alston comprises around 150 species mainly in 

Africa, with one species occurring in Thailand. It was first considered as a section of Cissus by 

Planchon (1887) and then was raised to generic level by Alston (1931). Later on, Suessenguth 

(1953) placed it back into Cissus and Descoigns (1960) once again gave it back its generic 

status.

Several phylogenetic studies (Ingrouille et ai, 2002; Rossetto et al., 2002; Soejima & Wen, 2006; 

Wen et ai, 2007; Rossetto et al, 2007) have reported a clade containing Cayratia and Tetrastigma, 

and in some studies Cyphostemma species. While Tetrastigma and Cyphostemma are consistently 

monophyletic, Cayratia is always paraphyletic.
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Cyphostemma auriculata (Roxb.) P.Singh & B.V. Shetty, Taxon 35(3): 596 (1986); Shetty & 

Singh, FI. Ind. 5: 297 (2000) ‘as auriculatum’.— Cissus auriculata Roxb., FI. Ind. (Carey & Wallich 

ed.) 1: 430 (1820); DC. Prodr. 1: 632 (1824); Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 

565 (1887).— Vitis auriculata (Roxb.) Wall., M.A. Lawson in Hook.f., FI. Brit. India 1: 658 

(1875).— Cayratia auriculata (Roxb.) Gamble, FI. Madras, 1: 237 (1918); Suess., Nat. 

Pflanzenfam. 20d: 281 (1953). Type: “A native of Mysore (India), from thence sent to the 

Botanic Garden in 1802, by Mr. B. Fleyne, where it flowers and ripens its fruits through the 

whole year.” Hyne s.n (holotype K, not seen). Ic: B.V.Shetty & P.Singh, FI. Ind. 5: 299, Fig. 65 

(2000).

Large woody climber. Stem cylindrical, older stems 11 cm diameter, spongy and cracked, 

sometimes verrucose and lenticelate, younger stems ridged, hairy with soft pubescent hairs to 

0.5 mm long, sometimes glabrescent; tendril 2-furcate, robust, leaf-opposed, cylindrical, 

straight peduncle 7 — 11 cm x 3 — 5 mm, then coiling and bifurcating 7—16 cm, glabrous to 

pubescent. Leaves compound, 5-foliolate, digitate, alternate; petiole 5-13 cm x 2 — 4 mm, 

indumentum as in young stem, petiolules 0.5 — 2.5 cm x 1 — 1.5 mm, indumentum as on stem; 

leaflet blade obovate, oval to ovate, lateral-most folioles smaOest becoming larger with the 

central foliole being the largest, 3 — 13x2 — 8 cm, base cuneate, margin serrate, apex acute or 

shortly acuminate; adaxial and abaxial sides hairy with soft pubescent hairs becoming 

glabrescent with some hairs concentrated on veins; veins protruding, 1 main basal veins, 5 — 7 

pairs of secondary veins. Inflorescence ramified, axillary, sometimes pseudo-terminal, mostly 

dividing dichotomously, corymbose, lax, 10 — 25 cm; peduncle 10-15 cm x 4 - 6 mm, 

pubescent, upper axis densely puberulent, pedicel 3 — 5 mm long, densely puberulent. Buds 

lageniform, constricted at the middle, 2.5 — 4 mm long. Calyx cupuliform, entire, margin 

sinuate, 0. 5 x 2 — 2.5 mm, densely puberulent. Corolla petals 4, ovate to oblong, constricted 

at the middle, 3 — 5x1.5 — 2 mm, apex cucuUate, slightly corniculate outside, densely 

puberulent. Stamens 4; filaments filiform, 2.5 mm long; anthers orbicular, medifixed, 0.5 mm 

long. Ovary 1.5-2 mm across, pubemlent; disc of 4 separate glands, almost covering the 

ovary. Style slender, filiform, 0.75 — 1.25 mm long; stigma inconspicuous. Fruit berry, 

globose, 1—1.7 cm diameter, smooth, base attenuate. Seeds 1, oblong- obovoid, 8 — 10x5 — 

6 mm, adaxial side with linear groove, abaxial with a crest, endosperm M-shaped in cross- 

section.
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Thailand: NORTHERN: Mae Hong Son, Chiang Mai. SOUTH-WESTERN: Kanchanaburi. 

Distribution: Bangladesh, Bhutan, India, Myanmar, Sri Lanka.

Phenology: flowers: Febmary - March; fruits: April - May.

Ecology: grows in mixed deciduous forests and often in degraded flre-prone areas.

Altitude: 600 - 1100 m.

Notes: The species Cissus auriculata Roxb. was first described in 1820 by Roxburgh and was 

then placed within Vitis by WaUich (Lawson, 1875), subsequently within Cayratia by Gamble 

(1918) and finally within Cjphostemma by Singh & Shetty (1986): becoming Cyphostemma 

auriculata. The specific epithet was changed to auriculatum” in Ylora of India (Shetty & Singh, 

2000). However, according to Article 23.5 (ICBN (McNeiU et al, 2006)), the specific epithet 

when adjectival agrees grammatically with the generic name. The genus name Cyphostemma was 

first placed within Cissur, both names appear to be feminine in gender and therefore the 

correct specific epithet would also have to be feminine. Here the epithet is corrected as 

“auriculatd\

This species has been reported in Bangladesh, Bhutan, India, Myanmar and Sri Lanka (Singh 

& Shetty, 1986; Long & Rae, 1991; Shetty & Singh, 2000). Latiff (2001a) indicated that 

Cyphostemma auriculata (Roxb.) P.Singh & B.V.Shetty could possibly occur in Thailand. During 

the preparation of the account of Thai Cayratia I came across a few specimens that were either 

undetermined Cayratia specimens or labelled as '‘‘'Cayratia sp. (Cissus auriculata)”. Upon 

identification, I determined they were Cyphostemma auriculata specimens; therefore, this is the 

first record of the genus and species in Thailand.

The holotype sent to Roxburgh by Heyne is thought to be in K, where most of the collections 

used in Flora Indica are held, but I have been unable to locate it.

Most of the specimens examined are distributed in the north-westernmost parts of Thailand, 

with a single specimen in the western province of Kanchanaburi. This is likely to be the 

easternmost distribution limit of this species.

Specimens examined: Fig. 2.54. Northern Reg.: Mae Hong Son Prov.: Doi Mah Geu, 

Geut Chang subdistrict, above Gu Gahp Stream; W of Mae Dtaman, J. F. Maxwell 97-209 (A, 

CMU); Doi Sahng Liang, S side at Doi Mah Geu, near Pah Dang (Musoe) Village E side of 

Gu Gahp Stream Valley, Gout Chang subdistrict, J. F. Maxwell 97-560 (A, BKF, CMU).
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Chiang Mai Prov.: Doi Chiang Dao animal sanctuary, SE. Side, above Ban Yang Pong 

Luang,/. F. Maxwell90-461 (A, L). South-Western Reg.: Kanchanaburi Prov.: Song Thaw, 

K Larsen 9513 (L).
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Fig. 2.54. Distribution map of the specimens of Cyphostemma auriculata (Roxb.) 
P.Singh & B.V. Shetty. Black circles represent the locations of the specimens examined.
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6. Nothocissus (Miq.) Latiff, Fed. Mus. J. 27: 70 — 74 (1982).

Latiff, Folia Malaysiana 2(3): 183 — 185 (2001); J.Wen in Kubitzki, Fam. & Gen. Vase. PL 9: 

473 (2007).

Type species: Nothocissus spicifera (Griff.) Latiff

— Vitis L. sect. Nothocissus Miq., Ann. Mus. Bot. Lugduno-Batavi 1: 73 (1863); Kuntze, Revis. 

Gen. PI. 1: 127 (1891).

— Ampelocissus Planch, sect. Nothocissus (Miq.) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 

367 (1887); Gilg, Nat. Pflanzenfam. 3(5): 445 (1896); Suess., Nat. Pflanzenfam. 20d: 306 

(1953).

Climber; tendril simple, robust, on the main stem leaf-opposed, or in the branchlets 

opposite an inflorescence, glabrous. Inflorescence often terminal rising from a leafy branchlet, 

racemose; in N. spicifera (Griff.) Latiff with pedicellate as well as subsessile flowers arranged in 

fascicles. Flowers 4-merous; calyx cupuliform, slightly lobed; corolla elliptic, slightly 

corniculate; ovary adnate with the disc; fruit obliquely eUiptic, base attenuate; seeds 1 (-2), 

oblong, endosperm M-shaped in cross-section with many lateral ingrowths.

Distribution: Peninsular Thailand, Peninsular Malaysia, Borneo, Indonesia (Bangka, 

MoUucas, Sumatra), Australia (Northern Queensland) and Papua New Guinea.

Notes: The genus Nothocissus (Miq.) Latiff comprises 6 species worldwide with one species 

occurring in Thailand.

In 1863 Miquel separated the genus Vitis into several sections. One of these was the 

monotypic Sect. Nothocissus, which contained Vitis macrostachya. Planchon (1887) later placed 

this section within Ampelocissus thus becoming Ampelocissus sect. Nothocissus Miq. (Planch.). 

Later on in 1982 Latiff created a new genus within the family Vitaceae by giving generic status 

to Ampelocissus sect. Nothocissus Miq. (Planch.), which became Nothocissus (Miq.) Latiff. Initially 

the genus was described as monotypic by Latiff, who later, in 2001 (Latiff, 2001b), added 5 

species from Papua New Guinea and Australia (Nothocissus acrantha (Lantbch.) Latiff, N. 

behrmanrii (Lantbch.) Latiff, N. penninervis (F. v. Muell.) Latiff, N. sterculiifolia (F. MueU. ex
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Benth.) Latiff and N. hypogaluca (A. Gray) Ladff). These 5 additional species were new 

combinations previously placed within Cissus. The decision to place these species within 

Nothocissns was made based on the following morphological characters: 1. Inflorescence: Cissus 

have leaf opposed inflorescences with umbellate cymes while in Noihocissus they are often 

axillary, sometimes terminal and rarely leaf opposed. 2. Floral disc: in Cissus it is cupular raised 

above the ovary and in Noihocissus the disc is adnate to the ovary. 3. Seeds: in Cissus the testa is 

always smooth and the endosperm has three parallel parts in cross-section, while in Noihocissus 

seeds are cerebriform because of the many lateral ingrowths. However, in 2007 Rossetto ei al. 

published an article using molecular data intended to elucidate the intergeneric relationship of 

Australian Vitaceae. Among other aspects, they looked into the relationship between N. 

spicifera and the Australian species previously belonging to Cissus transferred by Latiff (2001b) 

into Noihocissus. N spicifera was placed within the Ampelocissus clade (as suggested in a previous 

study by Soejima & Wen (2006)) in the imC-imF analysis while in the combined analysis it is 

placed as sister of the Cissus clade. Overall the results did not support a close relationship 

between these taxa, indicating the need for further research.

Noihocissus spicifera (Griff.) Latiff, Fed. Mus. J. 27: 71 (1982).— Cissus spicifera Griff., Not. 

PL Asiat. 4: 693 (1854).— Ampelocissus spicigera (Griff.) Planch, in A.DC. & C.DC., Monogr. 

Phan. 5(2): 406 (1887); Suess., Nat. Pflanzenfam. 20d: 306 (1953). Type: Malay Peninsula, 

Malacca, Griffiih 1300 (holotype K!, isotype P!). Ic: Suess., Nat. Pflanzenfam. 20d: 307 (1953) - 

as Ampelocissus spicigera (Griff.) Planch.

— Niiis macrosiachya Miq., Ann. Mus. Bot. Lugduno-Batavi 1: 94 (1863); M.A.Lawson in 

Hook.f., FI. Brit. India 1: 650 (1875); King, Journ. Roy. Soc. Beng. 65(2): 388 (1896); Ridl., FI. 

Malay. Penin. 1: 472 (1922). Type: Sumatra, in m. Melitang, Korihals s.n. 11163 (holotype L, 

not seen)

Climber. Stem erect, older stems flattened, 1.5-4 cm diameter, bark 2 mm thick; younger 

stems sometimes quadrangular, 7.5 mm diameter, brownish-red, ridged, sometimes peeling, 

glabrous, branched; tendrils simple, robust, to 4 mm diameter, to 22 cm long, born in the 

main stem opposite a leaf, or in the branchlets opposite an inflorescence, glabrous. Leaves 

simple, alternate; petiole to 5 cm, glabrous; leaf blade oval, elliptic to ovate, dark green above, 

green below, to 16x9 cm, base rounded, margin sinuate to loosely dentate, apex apiculate to 

caudate, glabrous, smooth, abaxial side with veins protruding. Inflorescence sometimes 

forming ramifications containing numerous inflorescences, often terminal rising from a leafy
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branchlet, loose, racemose, pendulose, to 30 — 50 cm long; peduncle to 6 cm, pedicel to 5 mm 

long, sometimes subsessile, glabrous. Buds ovoid, in fascicles, rarely soUtar}^, 2x1 mm, apex 

rounded, glabrous. Calyx green, cupuliform, slightly lobed. Corolla yellow-green; petals 4, 

elliptic to ovate, 2.7 — 3.2 x 1.4 — 2 mm, glabrous, apex cucullate, slightly corniculate. Stamens 

4; filaments whitish, filiform, flattened, 2 mm long; anthers yellow, ovate-eUiptic, medifixed, 

0.6 - 1 mm long; pollen yellow, numerous. Ovary adnate with the disc, 2x3 mm. Style 

broadening at the base, 0.3 mm long. Fruit berries, light green when immature, obUquely 

elliptic, 1.5 X 1 cm, base attenuate. Seeds 1 (-2), oblong, 10x7x5 mm, abaxial hdlum ovoid, 2 

adaxial sides with ridges almost as long as the seeds, adaxial raphe protruding, surface rugose, 

endosperm M-shaped in cross-section with many lateral ingrowths.

Thailand: PENINSULAR: Surat Thani, Nakhon Si Thammarat, Trang.

Distribution: Peninsular Malaysia, Borneo, Sumatra.

Phenology: flowers: March — July.

Ecology: grows mostly on edges of lowland dipterocarp forest and also in riverbanks (Latiff, 

1982).

Altitude: 150 - 400 m.

Ethnobotany: The bark of this species yields fibre.

Notes: In 1854 Griffith described the species Cissus spicifera. In 1863 Miquel described Vitis 

macrostachya and placed it in its own section (f/itis sect. Nothocissus Miq): this species was later 

placed as a synonym of Nothocissus spicifera by Latiff (1982). Even though I have not been able 

to find the type specimen for this synonym, I have examined the very detailed description by 

Miquel and I am confident that they are synonyms as suggested by Latiff (1982). Later on, 

Planchon (1887) transferred Cissus spicifera into Ampelocissus creating its own monotypic section 

(sect. Nothocissus (Miq.) Planch). Finally in 1982, Latiff created the new monotypic genus 

Nothocissus which contained Nothocissus spicifera.

The characters given by Latiff (1982) that differentiate Ampelocissus from Nothocissus spicifera 

and therefore place the latter in its own genus are: 1. Flower disposition: in N. spicifera the 

flowers are in fascicles while in Ampelocissus they are either solitary or aggregated. 2. 

Inflorescence: in N. spicifera the inflorescence is frequently terminal and is not associated with 

the tendril; while in Ampelocissus it is lateral, leaf-opposed and associated with the tendril. 3. 

Seeds: in N. spicifera the seeds have T-shaped endosperm (now thought to be T-shaped (Wen,
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2007)) with many lateral ingrowths, a carinate adaxial side, wide and converging adaxial infolds 

and lack of basal grooves in the chalaza; in Ampelocissus the endosperm has a T-shape with less 

ingrowths and the rest of the characters are inconsistent with the one in N. spicifera.

In the first description of Nothocissus spficifera only 1 specimen (with 2 duplicates) was examined 

from Thailand, in my study I have been able to examine a larger number of Thai specimens.

Specimens examined: Fig. 2.55. Thailand. Peninsular Reg.: Surat Thant Prov.: Kaw 

Pa-ngan, Put 813 (BM, K); Nakhon St Thammarat Prov.: Sai Roong Falls, Yahndakao,/.F. 

Maxwell 87-435 (A, AAU, L); Tap Charng, Kiriwong, T. Smitinand 762 (A); Tap Charng, 

Kiriwong, T. Smitinand 778 (A); Trang Prov.: Khao Chong Area, R. Geesink, T. Hattink <& C. 

C. Charoenphol 7235 (AAU, L).

Malaysia. SE Kelantan, Sungai Lebir. 1 and half miles S of Kuala Ternya, P. F. Cockhum 

KEP 115974 (K); Malaysia. 20ms K.L. to K. Selangor, forest reserved, T (& P 319 (K); 

Malaysia. Ulu Langat, Selangor. Bukit Janking; Sungei Chengkak, Gadoh anak Umbai forA.H. 

Millard 1841 (K).
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2. Taxonomic treatment

Fig. 2.55. Distribution map of the specimens of Nothocissus spicifera (Griff.) Latiff.

The black circles show localities observed from herbarium specimens.
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7. Parthenocissus Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 447 (1887).

Gagnep., Bull. Soc. Hist. Nat. Autun 24: 9 (1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 987 

(1912); Craib, FI. Siam. 1: 315 (1926); Humbert, Suppl. FI. Indo-Chine 1: 904 (1950); Suess., 

Nat. Pflanzenfam. 20d: 309 (1953); Backer & Bakhuizen van der Brink, FI. Java (Spermatoph.) 

2: 89 (1965); Latiff, Fed. Mus. J. 27: 81 (1982); D.G.Long & Rae, FI. Bhutan 2(1): 152 (1991); 

C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 12 (1998); B.V.Shetty & P.Singh, FI. Ind. 5: 302 

(2000); Latiff, Malayan Nat. J. 55: 35 (2001); Chen & J.Wen, FI. China 12: 173 (2007); J.Wen in 

Kubitzki, Fam. & Gen. Vase. PI. 9: 474 (2007).

Type species: Parthenocissus quinquefolia (L.) Planch.

— OuinariaY^i. Med. FI. 2: 122 (1830), not Lour. (1790).

— iMudukia Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 446 (1887).

— Psedera Neck, ex Greene, Leafl. Bot. Observ. Crit. 1: 220 (1906).

Deciduous woody climber, hermaphroditic. Tendrils 3-14-divided, opposite leaves, ending 

in adhesive disks, not associated to the inflorescence. Leaves simple, 3-foliolate, or palmately 

5(-7)-foliolate. Inflorescence leaf opposed or terminal, paniculate or corymbose; flowers 5- 

merous, bisexual. Calyx cupuliform, slightly 5-lobed. Corolla (4-)5(-6) petals, free, spreading. 

Stamens (4-)5(-6), anthers ovate-oblong. Disc fused to the ovary, inconspicuous. Fruit berry; 

1-4 seeds, globose. Seeds adaxial side with 2 sides, adaxial raphe raised, abaxial side convex 

with a rounded chalazal knot, endosperm cross-section M-shaped.

Distribution: Mostly distributed in East Asia with a few species extending to India and three 

species in North America.

Notes: Parthenocissus Planch, contains ca. 15 species with only 1 species occurring in Thailand.

In 1887 Planchon described the genera Parthenocissus and Landukia, the latter was placed as a 

synonym of the former by Gagnepain (1911a). Li (1990) segregated two Parthenocissus species 

and established the new genus Yua based on tendril and inflorescence morphology. Galet 

(1967) divided Parthenocissus into three series based on leaf forms. Later on, Li (1996) divided it 

into three sections based on tendril morphology, leaf form and inflorescence structure (see 

Table 2.3.).
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Ingrouille et al. (2002) using rbcl^ data suggested that Vitis is paraphyletic together with 

Cjphostemma and Parthenocissus (which is itself monophyletic). Later on, further phylogenetic 

studies (Soejima & Wen, 2006; Wen et al., 2007) have placed Parthenocissus in a clade with Yua.

Table 2.3. Infrageneric classification of the genus Parthenocissus according to Li (1996).

Section Series

Parthenocissus
Parthenocissus

Trifoliolae Galet

Margaritaceae C.L.Li
Tricuspidatae Galet

Heterophyllae C.L.Li

Tuherculiformes C.L.Li -

Parthenocissus semicordata (Wall.) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 451 

(1887); Craib, FI. Siam. 1: 315 (1926); Momiy. in H.Hara, FI. E. Himalaya 2: 79 (1971); Momiy. 

in H.Hara & L.H.J.Williams, Enum. FI. PL Nepal 2; 94 (1979); Latiff, Fed. Mus. J. 27; 81 

(1982); D.G.Long & Rae, FI. Bhutan, 2(1): 152 (1991); C.L.Li, FI. Reipubl. Popularis Sin. 

48(2): 16 (1998); B.V.Shetty & Singh, FI. Ind. 5: 302 (2000); Chen & J.Wen, FI. China 12: 173 

(2007).— Vitis semicordata Wall, in Roxb., FI. Ind. (Carey & WaUich ed.) 2: 481 (1824). Type: 

Nepal, Wall. Cat. 6020 (holotype K!; isotype E (barcode E00225252), not seen).

— Ampelopsis heterophylla Blume, Bijdr. FI. Ned. Ind. 4: 194 (1825).— Cissus landuk Hassk., Flora 

25 (Beibl. 2): 39 (1842). nom. illegit.— Vitis landuk (Hassk.) Miq., Ann. Mus. Bot. Lugduno- 

Batavi 1: 90 (1863). nom. iUegit.— Vandukia landuk (Hassk.) Planch, in A.DC. & C.DC., 

Monogr. Phan. 5(2): 447 (1887). nom. illegit.— Parthenocissus landuk (Hassk.) Gagnep., BuU. 

Soc. Hist. Nat. Autun 24: 15 (1911); Sargent, PI. Wils. 1: 102 (1911); Gagnep. in Lecomte, FI. 

Indo-Chine 1: 989 (1912); Humbert, Suppl. FI. Indo-Chine 1: 905 (1950). nom. illegit.— 

Parthenocissus heterophylla (Blume) Merr., Philipp. J. ScL, C. 11(3): 129 (1916); Backer & Bakh.f., 

FI. Java (Spermatoph.) 2: 89 (1965). Type: Indonesia, Java, in montosis Salak, Plume (holotype 

L! (digital image L0013697))

— Ampelopsis himalayana Royle, lU. Bot. Himal. Mts. 149 (1835).— Vitis himalayana (Royle) 

Brandis in J.L.Stewart & Brandis, Forest FI. N.W. India, 100 (1874); M.A. Lawson in Hook.f., 

FI. Brit. India 1: 655 (1875).— Vitis himalayana (Royle) Brandis var. semicordata (Wall.) M.A. 

Lawson in Hook.f., FI. Brit. India 1: 656 (1875). nom. Ulegit.— Parthenocissus himalayana
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(Royle) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 450 (1887); Gagnep. in Lecomte, FI. 

Indo-Chine 1: 987 (1912); Humbert, Suppl. FI. Indo-Chine 1: 905 (1950); Suess., Nat. 

Pflanzenfam. 20d: 310 (1953); Momiy. in H.Hara, FI. E. Himalaya 2: 79 (1971); Momiy. in 

H.Hara & L.H.J.Williams, Enum. FI. Pi. Nepal 2: 94 (1979).— Psedera himalayana (Royle) 

C.K.Schneid., Ill. Handb. Laubholzk. 2: 313, fig 211k (1909). Type: India, Uttarakhand, 

Mussooree, Poyle s.n. (holotype LFV!)

— P. heterophjlla (Blume) Merr. \2X. pubifolia C.L.Li. nomen.

Robust climber. Stem cylindrical, old stems rough and furrowed, lenticelate, young stems 

villous to glabrous, 0.4 — 1.5 cm diameter; tendril 4-10-branched, cylindrical, wiry, glabrous, 

with adhesive discs at the end of each tip. Leaves compound, trifoliate, alternate; petiole 4 - 

13 cm X 1 — 2 mm, indumenmm as young stem, petiolules subsessile to 1 cm long, 

indumentum as young stem; central leaflet blade obovate to oval, 5 — 15 x 2.5 - 11 cm, base 

attenuate to oblique; lateral leaflet blade unequal (inner side obovate, outer side cordate-ovate), 

5 - 12 X 2.5 — 8 cm, base oblique; margin slighdy dentate with minute mucronate teeth, apex 

acuminate to apiculate; adaxial side glabrous, abaxial side indumentum as in young stem; veins 

protruding, 1 main basal vein, 5 — 10 pairs of secondary veins. Inflorescence ramified, leaf- 

opposed or terminal, dividing dichotomously, corymbose, lax; peduncle 2 —5 cm long, 

indumentum as young stem, pedicel 1.5 — 3 mm long, glabrous to slighdy villous. Buds ovate, 

obovate to elliptic, 2 - 3.5 x 1.5 — 2.5 mm. Calyx cupuHform, entire to sub-lobate, margin 

sinuate, 0.5 — 0.75 x 1 — 1.5 mm, glabrous. Corolla petals (4-)5(-6), elliptic, 2 - 3 x 0.75 — 1.5 

mm, apex cucuUate with a membranous appendage at the ventral tip covering the anther 

reaching almost half the length of the petal, glabrous. Stamens (4-)5(-6); filaments flattened, 

broadening at the base, 1—2 mm long; anthers ovate, medifixed, 1 — 1.25 m.m long. Ovary 

adnate to the disc, spherical, with 5 rounded lobes, 0.75 — 1.5 x 0.75 — 1.5 mm, glabrous. Style 

conical, 0.5 mm long; stigma subcapitate to inconspicuous. Fruit berry, globose, 4-7 mm 

diameter, glabrous, smooth, base attenuate. Seeds 1-2, obcordate, 4 - 6 x 3.5 - 5 mm, adaxial 

raphe protruding forming 2 sides, abaxial side convex with a rounded chalazal knot. Fig. 2.56.

Thailand: NORTHERN: Chiang Mai. EASTERN: Nakhon Ratchasima. PENINSULAR: Surat 

Thani

Distribution: Bhutan, China, India, Indonesia (Java), Malayasia, Myanmar, Nepal, Pakistan, 

Viemam.

Phenology: flowers: June - September; fruits: July - August.
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2. Taxonomic treatment

Ecology: grows in evergreen forest.

Altitude: 800 — 2000 m.

Notes: The Thai Parthenocissus specimens examined have been idendfied over the years as 

mainly belonging to either Parthenocissus heterophylla or Parthenocissus semicordata and their 

numerous synonyms and varieties. The first description of the basionym of P. heterophylla 

{Ampelopsis heterophylla Blume in Bijdr. FI. Ned. Ind. 194 (1825)) indicates that this species has 

both 5-foliolate leaves together with simple cordate-ovate leaves in the same plant. However, 

upon examination of the type specimen I noticed that all the leaves were 3-foliolate with no 5- 

foliolate or simple leaves. Further examination of all the Thai Parthenocissus specimens showed 

that none of them have either 5-foliolate or simple leaves, only 3-foliolate leaves.

The first description of P. semicordata {Vitis semicordata Wall, in Roxb., FI. Ind. (Carey & Walhch 

ed.) 2: 481 (1824)) indicates that young branches, petioles and abaxial side of the leaflets have 

arachnoid-villous hairs, while in the first description of P. heterophylla it is said to be glabrous. 

Most Thai Parthenocissus specimens are completely glabrous with only a few of them having 

hairs. Specimens labeled as P. heterophylla (Blume) Merr. var. pubifolia C.L.Li by Li have also 

been found. This variety has never been published and seems to consist of specimens with 

hairy stems and petioles occurring in the Chiang Mai province at altitudes over 1100 m. The 

presence of hairs could simply be an adaptation to high altitude.

Gagnepain (1912) included both P. heterophylla (as P. landuk Gagnep.) and P. semicordata (as P. 

himalayana (Royle) Planch.) in his account with distinctive characters based on the leaf 

morphology; the former with both 3-foliolate and simple leaves, and the latter with only 3- 

foliolate leaves. Later on in 1950, Gagnepain once again included both species in his account, 

this time the differentiating characters being: lateral leaflets clearly semi-cordate and margin 

teeth sinuate in P. heterophylla (as P. landuk Gagnep.) as opposed to lateral leaflets not clearly 

semi-cordate and margin teeth not acuminate in P. semicordata (as P. himalayana (Royle) 

Planch.).

Latiff (1982) indicated that King (1896) had named the Malayan specimens of P. semicordata as 

Vitis semicordata var. scortechini including some Javanese specimens collected by Forbes, 

identified in L as a form of P. heterophylla. In addition, Latiff (pers. comm.) has also suggested 

that P. heterophylla or P. semicordata could be conspecific.
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In addition, 1 have observed that Thai Parthenocissus specimens have a varied flower merosity; 

some specimens have 4-5-merous flowers, others 5-6-merous flowers while others only 5- 

merous flowers.

In conclusion, although some morphological differences have been observed in the Thai 

Parthenocissus specimens, the specific boundaries are unclear with specimens showing 

intermediate characters. Apart from the presence/absence of hairs, no other significant 

differences have been observed between the two first descriptions and the various specimens 

examined. I feel that the presence of hairs in some specimens could be a case of infraspecific 

variation due to environmental adaptation. Therefore, for the purpose of this thesis I have 

placed aU the Thai Parthenocissus specimens within P. semicordata, which has nomenclatural 

priority.

The first description where the new combination Parthenocissus heterophjlla was published 

according to IPNI (http://www.ipni.org/index.html) is the following: Merrill in Lingnan 

Univ. Sc. BuU. No. 2, 69 (1930). However, this was in fact published in an article by Groff 

(1930). Addidonally, I believe this is not the first publication since I found the fist description 

to be published 14 years earlier in the following reference: Merrill, Philipp. J. Sci., C. 11(3): 129 

(1916).

Specimens examined. Fig. 2.57. Thailand. Northern Reg.: Chiang Mai Prov.: Doi 

Sutep, A. F. G. Kerr 1296 (BM, K, P, TCD); Doi Sutep, A. F. G. Kerr 3243 (ABD, BM, K, 

TCD); Doi Chiengdao, A. F G. Kerr 5604 (AAU, ABD, BK, BM, K); Doi Sutep, NE side; 

Ban Mae Sah Mai 12, Huay Mae Nai, J. F. Maxwell 88-994 (AAU, BKF, L); Doi Chiengdao, 

Put 387 (ABD, BK, BM, K); below summit of Doi Chinang Dao, T. Shimisp, H. Kojama A. 

Nalampoon T-10111 (AAU, L); higher elevation of Doi Chiang Dao, M. Tagawa, T. Shimi^, M. 

Hutoh, H. Kojama A. Nalampoon T-9893 (7\AU, L); Doi Chiang Dao,/.E. Vidal 5209 (P). 

Eastern Reg.: Nakhon Katchasima Prov.: Khao Yai - National Park, K Larsen, T. Smitinand 

E. Wamcke 330 (AAU, L, P). Peninsular Reg.: Surat Thani Prov.: Kao Nawng, A.F.G. 

Kerr 13254 (BK, BM, C, K, L).
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Fig. 2.56. Parthenocissus semicordata (Wall.) Planch. Flowering stem. From A.F.G. Kerr 

3243 (BM). Drawing by A. Teerawatananon.
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Fig. 2.57. Distribution map of the specimens of Parthenocissus semicordata (Wall.) 

Planch. Black circles represent the locations of the specimens examined.
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8. Pterisanthes Blume, Bijdr. FI. Ned. Ind. 4: 192 (1825).

Endl., Gen. PI. 797 (1839); Benth & Hooker £, Gen. PI. 1(1): 387 (1862); M.A. Lawson in 

HooLf., FI. Brit. India 1: 663 (1875); Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 416 

(1887); Gilg, Nat. Pflanzenfam. 3(5): 446 (1896); King, Mat. FI. Malay. Penins. 65(3): 407 

(1896); Ridl., FI. Malay. Penin. 1: 479 (1922); Suess., Nat. Pflanzenfam. 20d: 315 (1953); 

Backer & Bakh.f., FI. Java (Spermatoph.) 2: 88 (1965); Latiff, Fed. Mus. J. 27: 42 (1982); Latiff, 

Malayan Nat. J. 55: 38 (2001); J.Wen in Kubitzki, Fam. & Gen. Vase. PI. 9: 473 (2007).

Type species: Pterisanthes cissioides Blume

— P.mbamma Griff., Not. PI. Asiat. 4: 694 (1854).

— Vitis L. sect. Pterisanthes Miq., Ann. Mus. Bot. Lugduno-Batavi 1: 73 (1863); Kuntze, Revis. 

Gen. PI. 1: 127 (1891).

Slender wiry climbers. Leaves simple or palmately (2)3 — 7-foliolate, some species 

heterophyllous. Inflorescence is a leaf-opposed flat lamellate panicle, leaf-like and slightly 

fleshy with associated tendrils at the peduncle; lamella shape very variable: horseshoe-shaped, 

rectangular, rounded, very narrow. Flowers in Sect. Pterisanthes lamellate and pedicellate, in 

Sect. Paginijlora lamellate; lamellate flowers hermaphrodite, sessile, partially embedded in the 

lamella, (3)-4-5-merous, calyx obscure; pedicellate flowers either male or sterile alv.^ays 4- 

merous, calyx cupuliform; corolla ovate-triangular; filaments attached to the inner side of the 

petal by a thin membrane.

Distribution: Borneo, Java, Pltilippines, Peninsular Thailand, Peninsular Myanmar, Peninsular 

Malaysia, Singapore, Sumatra.

Notes: The geographical distribution of Pterisanthes is centred in Malaysia extending 

northwards to Peninsular Thailand, Burma and the Philippines. In many cases this distribution 

is quite restricted, with five species restricted to the Malay Peninsula, four to Borneo and two 

to Sumatra. In addition, around 5 species are only known from their type location and one 

species (P. pulchra Ridl.) is only found in the forest of Fraser’s Hill in Peninsular Malaysia 

(Latiff 1987). Only 3 species are widespread in their distribution and have wide intraspecific 

variation (Latiff, 1982): P. polita (Miq.) M.A. Lawson, P. eriopoda (Miq.) Planch, and P. cissioides
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Blume. In Thailand Pterisanthes is restricted to the Peninsular region where only the most 

widely distributed species occur.

The genus Pterisanthes was first described by Blume in 1825 from plants that presented a very 

distinctive inflorescence t\^e in Java. This author only described one Pterisanthes species, P. 

cissioides Blume. In 1854 Griffith created a new genus named B^mhamma where he described 

two species of Pterisanthes collected in the Malay province of Malacca. In 1858 Agardh 

suggested that Pterisanthes should be placed in its own family, the Pterisanthaceae; however this 

suggestion was never adopted (Latiff, 1982). In 1863 Miquel transferred many Vitaceae species 

within Vitis and then separated it into several sections. One of the genera transferred was 

Pterisanthes, becoming Vitis Sect. Pterisanthes which contained five species. Even though authors 

such as Kuntz adopted Miquel’s classification system, most of them agreed with Blume’s 

generic status of Pterisanthes. After that, several authors described several new Pterisanthes 

species all of them distributed across SE Asia: Lawson (1875) 3 spp.; Planchon (1887) 8 spp.; 

Ridley (1893, 1912, 1931) 4 spp.; Merrill (1907, 1917, 1929, 1934) 5 spp.; van Steenis & 

Bakhuizen van den Brink (1967) 2 spp.; Latiff (1982) 3 spp. The total number of current 

accepted Pterisanthes species is of around 19 — 20 as detailed in Latiff (1982, 2001a) and Wen 

(2007). In 1982 Latiff separated the genus in two sections based on the inflorescence type; 

while Sect. Pterisanthes has pedicellate flowers on the margin of the inflorescence. Sect. 

Paginiflora lacks this character.

In 1967 (van Steenis & Bakhuizen van den Brink) it was suggested that Pterisanthes could have 

originated from Ampelocissus because they share similar morphological characters such as seed 

morphology, petiole anatomy, indumentum types, association of the tendril to the 

inflorescence (Latiff, 1982). Current molecular studies (Soejima & Wen, 2006; Wen et al., 

2007) show a close relationship between Asian Ampelocissus, Nothocissus and Pterisanthes.

Key to species

la. Pedicellate flowers absent; abaxial side of the leaves with arachnoid fermginous hairs

forming a persistent rim; petioles < 3 cm long.....................................................2. P. eriopoda

lb. Pedicellate flowers present; abaxial side of the leaves without arachnoid ferruginous hairs

forming a rim; petioles > 3 cm long..............................................................................................2

2a. Leaves simple and glabrous; lamella to 3 cm wide...............................................3. P. polita

2b. Leaves compound with abaxial side with arachnoid ferruginous hairs; lamella to 7 cm wide

....................................................................................................................................1. P. cissioides
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1. Pterisanthes cissioides Blume, Bijdr. FI. Ned. Ind. 4: 193 (1825) ‘as cissioides’-, M.A. Lawson 

in Hook.f., FI. Brit. India 1: 664 (1875); Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 421 

(1887); King, Mat. FI. Malay. Penins. 65(3): 408 (1896); Ridl., FI. Malay. Penin. 1: 482 (1922); 

Suess., Nat. Pflanzenfam. 20d: 318 (1953); Backer & Bakh.f., FI. Java (Spermatoph.) 2: 88 

(1965); Latiff, Fed. Mus. J. 27: 48 - 50 (1982).— Vitis cissioides (Blume) Backer, Schoolfl. Java 

245 (1911). Type: Java, Bogor, Blume s.n. (lectotype L! (digital image with specimen barcode 

L0747475), designated here; isolectoype L! (digital image with specimen barcode L0715778)).

— Vitisptersiantha Miq., Ann. Mus. Bot. Lugduno-Batavi 1: 94 (1863). Type: Sumatra, Korthals 

s.n. (holotype L! (digital image with specimen barcode L0715787); isotype L! (digital image 

with specimen barcode L0715788)).

Climber. Stem slender, cylindrical, finely striate, glabrous; tendrils mosdy simple, 10 — 15 

cm long, sometimes tangled with neighbouring tendrils, slender, originating from the 

inflorescence stalk, glabrous, heaves compound, alternate, trifoliate or 5-pedate; petiole 3 — 10 

cm, glabrous; terminal leaflet leaf blade ovate to elliptical, 10-19x4 — 8 cm, base attenuate, 

petiolule 2 — 3.5 cm long; lateral leaflet leaf blade ovate to elliptical, 10—14x3 — 5 cm, base 

obliquely rounded, petiolule 0.5 — 1.5 cm long; margin conspicuously dentate with teeth 0.5 — 

1 mm long at the end of the secondary veins, apex acute to apiculate; adaxial side glabrous, 

abaxial arachnoid then becoming glabrescent; 5 — 6 main veins arising from the midrib on 

each side and numerous secondary veins. Inflorescence leaf-like, flat membranous 

pedunculated lamellate rachis, leaf-opposed, 10—13x3 — 7 cm, rectangular, brownish-green; 

peduncle to 26 cm x 1.5 mm, sHghtiy hispid with minute hairs 0.1 mm long, born from the 

stalk which also bears the tendril; pedicellate flowers 4-merous, unisexual, male or apparently 

sterile, placed at the margin of the lamella, pedicel 1.5 — 2.5 cm long; caljx cupuliform; corolla 

with 4 ovate-oblong petals; stamens 4; filaments filiform; anthers ovate-oblong; ovary 

exserted; style short; stigma inconspicuous; lamellate flowers (3)-4-5-merous, bisexual, sessile, 

inserted on the lamella; calyx rim-hke on the lamella; corolla with ovate to triangular petals; 

stamens filaments filiform attached to the inside of the petals; anthers minute; ovary adnate 

to the disc; style cylindrical, 0.5 mm long; stigma broader than style. Fruit reddish, 1—2 

seeded, globose, 0.75 cm diameter. Seeds obovate, rugose. Fig. 2.58.

Thailand: PENINSULAR: Phangnga, Narathiwat.

Distribution: Peninsular Malaysia, Java, Borneo and Sumatra.
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Phenology: fruits: January — February.

Ecology: grows in mixed forest and tropical rainforest; often also found in forest borders and 

thickets.

Altitude: 50 — 1200 m.

Notes: In 1825 Blume described the genus Pterisanthes based on a specimen collected in Java, 

which he named P. dssioides (at the time P. cissmdes). Here I have selected the lectoppe for P. 

cissioides from a specimen found in L with a label with Blume’s handwriting (Van Welzen, pers. 

comm.). Even though it is quite likely that this specimen is the holot}"pe used by Blume, I am 

not completely certain since there are several specimens of P. cissioides in L with Blume’s 

handwriting; therefore, I have selected the most complete specimen with the species name in 

Blume’s handwriting as the lectotype (barcode L0747475). Later on Miquel (1863) described 

the species Vitis pterisantha using a specimen collected by Korthals in Sumatra; this has later 

been recognised as a synonym of P. cissioides. The holotype of this specimen was also thought 

to be held in L, two duplicates from Korthals collections with the species name written on the 

label were found; one of the duplicates was sent to the herbarium in Groningen (Van Welzen, 

pers. comm.) but after its closure, the specimen was returned to L. For this reason, the 

specimen that w’as kept in L is the most likely to have been used as the holotype. In 1911 

Backer transferred the species again into Iritis giving it the name Vitis cissioides based on the 

description by Blume (1825).

P. cissioides differs from the other two Thai Pterisanthes in that it has compound leaves, while the 

other species have simple leaves. The lamella in P. cissioides is generally wider (to 7 cm) than the 

one in the other two species (to 3.5 cm). In addition, it differs from P. polita in that it has 

pedicellate flowers while P. polita does not.

The first records of this species for Thailand are reported here from specimens found in BKF.

Specimens examined: Fig. 2.59. Thailand. Peninsular Reg.: Phangnga Prov.: Sra Nang 

Manora Forest Park, Muang (08° 31’ N, 98° 33’ E), K Chayamarity R. Pooma, V, Chamchumroon 

2658 (BKF). Narathirvat Prov.: Bala-Hala, Waeng, P. Puudjaa 459 (BKF).

Indonesia. Java, Bogor, Salak, Blume s.n. (holotype (barcode L0715776 (L)); isotype (barcode 

L0715778 (L))).
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2. Pterisanthes eriopoda (Miq.) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 418 (1887) 

Suess., Nat. Pflanzenfam. 20d: 317 (1953); Latiff, Fed. Mus. J. 27: 57 - 58 (1982).— Vih: 

eriopoda Miq., Ann. Mus. Bot. Lugduno-Batavi 1: 95 (1863).— P. ovata Korth. nom. nud 

Type : Sumatra, Korihals s.n. (lectotype L! (digital image with specimen barcode L0715762), 

designated here; isolectotype L! (digital images with specimen barcode L0715763) and K!).

Climber. Stem slender, cylindrical, striate, glabrous; tendrils mosdy simple, 5 — 15 cn 

long, sometimes bifurcate and tangled with neighbouring tendrils, slender, originated from thi 

inflorescence stalk, sUghdy hairy, other tendrils simple, robust, leaf-opposed, unrelated to tht 

inflorescence. L,eaves simple, alternate; petiole to 3 cm, with long and thin (ca. 3 mm x O.t 

mm) wavy ferruginous hairs; leaf blade ovate to elliptical, to 19 x 10 cm, base cordate, margia 

entire with 1—2 mm long black teeth at the end of the veins (to 5 per side), also witli 

arachnoid ferruginous hairs forming a persistent rim on the abaxial side covering the 

perimeter of the leaf, apex acute to acuminate, coriaceous to frequently chartaceous; adaxid 

side often glabrous, sometimes with few scattered hairs more dense on the veins, abaxial side 

arachnoid (occasionally almost glabrous) with long ferruginous wavy hairs, especially hairy oa 

the conspicuously protruding veins; 5 — 6 main veins arising from the midrib on each side and 

numerous conspicuous secondary veins and venules. Inflorescence leaf-like, flat membranous 

pedunculated lamellate rachis, leaf-opposed, 10 — 17x1— 3.5 cm, narrow, purple; peduncle 3 

— 4.5 cm, slightly hairy, born from the stalk which also bears the tendril; lamellate flowers (3)-4-5- 

merous, bisexual, sessile, inserted on the lamella; calyx rim-like on the lam.ella; corolla wit.i 

ovate to triangular petals; stamens filaments filiform attached to the inside of the petals; 

anthers minute; ovary adnate to the disc. Seeds obovate, rugose.

Thailand: PENINSULAR: Ranong, Songkhla, Narathiwat.

Distribution: Peninsular Malaysia, Borneo (Sarawak), Java, Sumatra.

Phenology: flowers: November - December; fruits: May - July.

Ecology: grows in evergreen forest.

Altitude: 100 — 650 m.

Notes: The taxonomic history for this species is very similar to the one of P. polita. Korthals 

was the first author to name this species as Pterisanthes ovata Korth., however it was never 

published and therefore the name remained invalid. At the dme when Miquel (1863) was 

writing the account for these species using Korthals’ specimens, he did not recognise
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Pterisanthes as a genus but a section within Vitis, thus he had to find a new name for it and 

named it Vitis eriopoda Miq.

Miquel (1863) when describing this species indicated the presence of a specimen collected by 

Korthals from Sumatra. Two specimens with these characteristics were found in L and I 

believe they are both duplicates of the Type specimen as they were collected by Korthals and 

the labels indicate the unpublished name given by this author (P. ovatd). I have selected the 

specimen with barcode L0715762 as a lectotype since I believe it is the most representative for 

this species. I have designated the specimen with barcode L0715763 as its isolectotype.

Specimens examined: Fig. 2.59. Thailand. Peninsular Reg.: Kanong Prov.: Klong 

Naka Sanctuary, K Larsen eh’.S'.i'. Larsen 33585 (BKF). Songkha Prov.: Kopah, Ban Krap, Bk. 

Tinggi, Haniff <& Nur 212% (SING); Narathiivat Prov.: Pah Bukethamong, Ra-ngae district, 

B. SangkachandPI? [BKF no. 54067] (BKF).

Malay Peninsula. State of pahang. Wrayis camp jahay, Ridkj s.n. (K); Melaka, Bertam Ulu, 

UNESCO limestone expedition 87 (K); Negri Sembilan, Gumong Angsi falls to west, unknown 

collector 11752 (K).

Borneo. Sarawak. Beccari PB 796 (K).

3. Pterisanthes polita (Miq.) M.A. Lawson in Hook.f., FI. Brit. India 1: 663 (1875); Planch, in 

A.DC. & C.DC., Monogr. Phan. 5(2): 416 (1887); Craib, FI. Siam. 1: 315 (1926); Suess., Nat. 

Pflanzenfam. 20d: 316 (1953); Backer & Bakh.f., FI. Java (Spermatoph.) 2: 88 (1965); Latiff, 

Fed. Mus. J. 27: 53 - 55 (1982).— Vitis polita Miq., Ann. Mus. Bot. Lugduno-Batavi, 1: 95 

(1863).— P. coriacea Korth. ex King, Mat. FI. Malay. Penins. 65 (3): 407 (1896); Ridl., FI. Malay. 

Penin. 1: 480 (1922). nom. superfl. Type : Sumatra, in fruticetis prope Pao, Korthals s.n. 

(lectotype L! (digital image with specimen barcode L0013706), designated here; isolectotypes 

L! (digital images with specimen barcodes L0013704, L0013705, L0013707)).

Climber. Stem slender, cylindrical, striate; tendrils mosdy simple, sometimes bifurcate and 

tangled with neighbouring tendrils, slender, originated from the inflorescence stalk, other 

tendrils simple, robust, leaf-opposed, unrelated to the inflorescence. Leaves simple, alternate; 

petiole to 6.5 cm, glabrous; leaf blade cordate, deltoid to ovate, to 18 x 10.5 cm, base cordate, 

margin entire with minute teeth at the end of the venations, apex acute to acuminate, 

coriaceous to frequently chartaceous, both sides glabrous, shiny with numerous veins
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protmding; 6 — 8 main veins growing from the midrib and numerous secondary veins and 

venules all extremely conspicuous. Inflorescence leaf-like, flat membranous pedunculated 

lamellate rachis, normally leaf-opposed, 10 — 28x1—3 cm, narrowly rectangular to gladiate, 

green turning reddish when mature; peduncle 5 — 15 cm long, slender, glabrous, born from the 

stalk which also bears the tendril; pedicellate flowers 4-merous, unisexual, male or apparendy 

sterile, placed at the margin of the lamella, pedicel 1 - 2.5 cm long; calyx cupuHform; corolla 

with 4 ovate-oblong petals; stamens 4; filaments filiform; anthers ovate-oblong; ooa^ 

exserted; s^le short; stigma inconspicuous; lamellate flowers (3)-4-5-merous, bisexual, sessile, 

inserted on the lamella; calyx rim-like on the lamella; corolla with ovate to triangular petals; 

stamens filaments filiform attached to the inside of the petals; anthers minute; ovary adnate 

to the disc. Seeds obovate, rugose.

Distribution: Peninsular Thailand, Peninsular Malaysia, Peninsular Burma, Singapore, 

Borneo, Sumatra, Philippines (Mindanao).

Notes: The first name given to this species was Pterisanthes coriacea by Korthals, however this 

was never published and therefore the name remained invalid. At the time when Miquel 

(1863) was writing the account for these species using Korthals’ specimens, he did not 

recognise Pterisanthes as a genus but a section within Vitis, thus he had to find a new name for 

it. Since the name ‘^Vitis coriacea”'xzs already in use as Cissus coriacea DC and Vitis coriacea Miq., 

Miquel (1863) gave the species the new name Vitis polita Miq. Independently, in 1896 King 

validated the name Pterisanthes coriacea.

The lectotype designated here was first mentioned by Miquel (1863) and I found it in L 

together with 3 additional specimens labeled as isotypes. However, I have selected the 

specimen with barcode L0013706 as the lectotype since I believe it is the most representative 

for this species. Even though I am quite confident that this specimen could be the holotype 

for this species, I cannot be completely sure since neither the first description, nor the label 

indicate any distinctive data such as collector number and therefore a lectotype status is more 

suitable. Regarding the other three specimens labelled as isotypes, I believe they might be 

duplicates of the lectotype since they share the same labelling; therefore, I have designated 

them as isolectotypes

233



2. Taxonomic treatment

The species P. polita and P. eriopoda are in fact very similar with the main difference being the 

presence/absence of the pedicel in the flowers, which is the character used by Latiff (1982) to 

separate Pterisanthes into two sections. P. polita has pedicellate flowers along the margin of the 

inflorescence, while P. eriopoda does not have pedicellate flowers on the inflorescence. These 

two species together with P. cissioides are the most widely distributed and also have the most 

intraspecific variation within Pterisanthes (Latiff, 1982). The morphological difference used to 

separate P. polita from P. eriopoda could be explained by this wide range of variation within 

species, thus suggesting that they are in fact the same species. However, upon examination of 

several specimens I have noticed the following additional differences: 1. Petiole length in P. 

eriopoda is shorter (under 3 cm), while P. polita is longer (over 3 cm); 2. Leaves in P. eriopoda 

have a hairy rim along the margin covered with wavy ferruginous hairs, while leaves in P. polita 

are glabrous. Due to all these observations I have decided to keep them as separate species.

I have only been able to find one record of a specimen belonging to P. polita occurring in 

Thailand. This specimen was reported by Latiff (1982) is located in K and has the same 

collection details as another specimen in SING that Latiff (1982) identified as P. eriopoda in the 

same publication. Even though I have been able to confirm the specimen in SING, it seems 

that the one held in K has been lost and therefore I am unable to confirm its taxonomic 

status. However, records of P. polita have been reported in localities close to the southernmost 

Thai provinces in the Malay Peninsula such as the state of Perak. Due to this I believe that P. 

polita is extremely likely to occur in Thailand and I have therefore included it in this account.

Specimens examined: Fig. 2.59. Malay Peninsula. Perak, Taiping, 1894, Scortechini, 

111 (BM).

Singapore. Chanchu Kang, N.H.R. s.n. (BM).

Sumatra. Sumatra, in fruticetis prope Pao, Korthals s.n. (lectotype L; isolectotypes L).
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Fig. 2.58. Pterisanthes cissioides Blume. Flowering Stem. From P. Puudjaa 45. Drawing by 

A. Teerawatananon.
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Fig. 2.59. Distribution map of the specimens of Thai Pterisanthes. Green circles 

represent P. cissioides Blume; red triangles represent P. eriopoda (Miq.) Planch; yellow stars 

represent Pterisanthespolita (Miq.) M.A. Lawson. 7\11 localities from herbarium specimens.
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9. Tetrastigma (Miq.) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 423 (1887).

Gagnep. in Lecomte, Notul. Syst. (Paris) 1(10): 306 (1910); Gagnep. in Lecomte, Notul. Syst. 

(Paris) 1(12): 376 (1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 945 (1912); Craib, FI. Siam. 1: 

311 (1926); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 855 (1950); Suess., Nat. 

Pflanzenfam. 20d: 318 (1953); Backer & Bakh.f., FI. Java (Spermatoph.) 2: 88 (1965); Latiff, 

Gard. Bull. Singapore 36: 213 — 228 (1983); Jackes, Austrobaileya 3(1): 149 — 158 (1989); 

D.G.Long & Rae, FI. Bhutan 2(1): 153 (1991); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 86 

(1998); B.V.Shetty & P.Singh, FI. Ind. 5: 306 (2000); Latiff, Malayan Nat. ]., 55: 39 (2001); Ren 

& J.Wen, FI. China 12: 195 (2007); J.Wen in Kubitzki, Fam. & Gen. Vase. PI. 9: 476 (2007).

Type species: Tetrastigma lanceolarium (Roxb.) Planch. = Tetrastigma leucostaphjllum (Dennst.) 

Alston

— Kz'Aj'sect. Tetrastigma Ann. Mus. Bot. Lugduno-Batavi 1: 72 (1863).

Large woody climbers, dioecious. Tendrils simple or branched, leaf-opposed. Leaves 3-7- 

foliolate, digitate or pedate, petiolate. Inflorescence usually axillary, compound, generaUy 

umbellate coiyTObs. Floivers unisexual, 4-merous. Calyx cupulate, entire rarely shallowly 4- 

lobed. Corolla petals 4, free, cucuUate, sometimes with a spur at the apex: galeate or 

corniculate. Stamens short or abortive in female flowers. Disc well developed, 4-lobed in male 

flowers, inconspicuous in female flowers. Style conspicuous or inconspicuous; stigma usuaUy 

4-lobed. Fruit berry, 1-4-seeded, globose, obovoid, ellipsoid. Seeds elliptic, obovoid-eUiptic, 

abaxial side linear to orbicular chalazal knot, adaxial side with linear raphe, endosperm T- or 

M-shaped.

Distribution: Primarily distributed in tropical and subtropical Asia with a few species 

extending into Australia (Wen, 2007).

Notes: Tetrastigma contains ca. 95 species (Wen, 2007), with estimates of 33 species occurring 

in Thailand.

In 1887, Planchon gave generic status to Vitis L. Sect. Tetrastigma Miq. (Miquel, 1963), thus 

becoming Tetrastigma (Miq.) Planch. In 1983, Latiff recognised two sections within Tetrastigma-.
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sect Tetrastigma and sect. Carinata. Species in sect. Tetrastigma have fruits globose to ellipsoid 

with 1-2 seeds, seeds globose or plano-convex with smooth testa, chalazal knot extending Va 

of the length of the seeds and an endosperm M- or T-shaped. Species in sect. Carinata have 

fruits pyriform with 3 — 4 seeds, seeds carinate ventraUy with tuberculate testa, chalazal knot 

extending V2 along the length of the seeds and endosperm T-shaped.

Later on, Li & Wu (1995) suggested additional infrageneric divisions as detailed in Table 2.4. 

Table 2.4. Infrageneric classifications of Tetrastigma according to Li «Sc Wu (1995).

Subgenus Section Subsection Series

Taevia C.L.Li -

Tetrastigma
Trifoliata C.L.Li

Tetrastigma
Tetrastigma Talmata C.L.Li

Tetrastigma

Carinata Latiff - -

Orhicularia C.L.Li - -

Palmicirrata C.L.Li - - -

Several phylogenetic studies (Ingrouille et ai, 2002; Rossetto et ai, 2002; Soejima & Wen, 2006; 

Wen et ai, 2007; Rossetto et al, 2007) have reported a clade containing Cayratia and Tetrastigma, 

and in some studies also including Cjphostemma species. Within this clade Tetrastigma is 

consistendy monophyletic and sister to one of the Cayratia clades, containing species such as 

C. trifolia and C japonica. Rossetto et al. (2007) suggested two options if further research 

maintains the paraphyletic status of Cayratia'. one would be the synonymisation of Tetrastigma 

under Cayratia-, or to erect a new genus for the clade containing C. trifolia and C japonica.

Checklist of the Thai Tetrastigma species

I. Tetrastigma apiculatum Gagnep. in Lecomte, Notul. Syst. (Paris) 1(9): 261 (1910); 

Gagnep. in Lecomte, FI. Indo-Chine 1: 958 (1912); Gagnep. in Humbert, Suppl. FI. Indo- 

Chine 1: 865 (1950); W.T.Wang, Guihaia 8(2): 117 (1988); C.L.U & C.Y.Wu, Chin. J. Appl. 

Environm. Biol. 1(4): 314 (1995); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 96 (1998); Ren &

J. Wen, FI. China 12: 198 (2007). Type: Viemam (Tonkin), foret du mont Bavi vers 600 m., 16 

d’Avril 1888, Balansa 2352 (holotype PI; isotype K!).
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2. Tetrastigma assimile C.L.Li 

Type: Kur^ 1842 (type K!).

Notes: unpublished.

3. Tetrastigma bambusetorum Craib, Bull. Misc. Inform. Kew 353 (1926); Craib, FI. 

Siam. 1: 311 (1926); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 861 (1950). Type: 

Thailand, Udon Than! Loi, Chiengkan, Kerr 8804 (holotype ABD!)

4. Tetrastigma beauvaisii Gagnep. in Lecomte, Notul. Syst. (Paris) 1(9): 262 (1910); 

Gagnep. in Lecomte, FI. Indo-Chine 1; 956 (1912); Gagnep. in Humbert, Suppl. FI. Indo- 

Chine 1: 877 (1950). Type: China, Liao-lentchang , 1 mai 1897, Beauvais s.n. (isotype P!).

Notes: In the first description by Gagnepain (1910), he indicates its similarity with T. crassipes 

Planch.

5. Tetrastigma campylocarpum (Kurz) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 

437 (1887); D.G.Long & Rae, FI. Bhutan 2(1): 156 (1991); C.L.Li & C.Y.Wu, Chin. J. Appl. 

Environm. Biol. 1(4): 316 (1995); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 100 (1998);

B. V.Shetty & P.Singh, FI. Ind. 5: 311 (2000); Ren & J.Wen, FI. China 12: 199 (2007).— Vitis 

campylocarpa Kurz, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 41: 302 (1872). Type: Burma, 1831, 

Kmix 1843 (type K!)

6. Tetrastigma cauliflorum Merr., Lingnan Sci. J. 11: 48 (1932); Gagnep. in Humbert, 

Suppl. FI. Indo-Chine 1: 864 (1950); W.T.Wang, Acta Phytotax. Sin. 17(3): 93 (1979) in clavi\

C. L.Li & C.Y.Wu, Cliin. J. Appl. Environm. Biol. 1(4): 322 (1995); C.L.Li, FI. Reipubl. 

Popularis Sin. 48(2): 109 (1998); Ren & J.Wen, FI. China 12: 210 (2007). Type: Hainan. Hung 

Mo Shan and vicinity, 1929, Tsang and Tung 162, 657 (isotypes K!)

7. Tetrastigma crassipes Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 426 (1887); 

Gagnep. in Lecomte, FI. Indo-Chine 1: 948 (1912); Craib, FI. Siam. 1: 312 (1926); Gagnep. in 

Humbert, Suppl. FI. Indo-Chine 1: 862 (1950); C.L.Li & C.Y.Wu, Chin. |. Appl. Environm. 

Biol. 1(4): 321 (1995). Type: 7\nnam, He Nui-pron-mun, near Nhatrang. 1922, Poilane 3137 

(isotype K!).
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8. Tetrastigma cruciatum Craib & Gagnep. in Kerr, Bull. Misc. Inform. Kew 1: 30 

(1911); Gagnep. in Lecomte, FI. Indo-Chine 1: 948 (1912); Craib, FI. Siam. 1: 312 (1926); 

Gagnep in Humbert, Suppl. FI. Indo-Chine 1: 863 (1950); Suess., Nat. Pflanzenfam. 20d: 320 

(1953); W.T.Wang, Acta Phytotax. Sin. 17(3): 94 (1979) in clavi-, Latiff, Gard. Bull. Singapore, 

36: 219 (1983); C.L.Li & C.Y.Wu, Chin. J. Appl. Environm. Biol. 1(4): 318 (1995); C.L.Li, FI. 

Reipubl. Popularis Sin. 48(2): 103 (1998); Ren & J.Wen, FI. China 12: 199 (2007). Type: 

Thailand, Chiang Mai, Doi Sutep, Kerr 599 (holotype BM!; isotypes BM!, L!, P!, TCD!).

9. Tetrastigma delavayi Gagnep. in Lecomte, Notul. Syst. (Paris) 1(12): 378 (1911); 

Gagnep in Humbert, Suppl. FI. Indo-Chine 1: 870 (1950); W.T.Wang, Acta Phytotaxonomica 

Sinica 17(3): 93 (1979) in clavi; W.T.Wang, Guihaia 8(2): 118 (1988); C.L.Li & C.Y.Wu, Chin. 

J. Appl. Environm. Biol. 1(4): 329 (1995); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 120 (1998); 

Ren & J.Wen, FI. China 12: 205 (2007). Type: China, Yunnan, bois de Ki-chan, versant N.-E., 

16 Mai 1998, Delavaj 4357 (holotype P!; isotypes K!).

10. Tetrastigma dubium (M.A. Lawson) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 

437 (1887); Suess., Nat. Pflanzenfam. 20d: 324 (1953); Momiy. in H.Hara, FI. E. Himalaya 1: 

200 (1966); Momiy. in H.Hara & L.H.J.Williams, Enum. FI. PI. Nepal 2: 94 (1979); Latiff, 

Gard. Bull. Singapore, 36: 219 (1983); B.V.Shetty & P.Singh, FI. Ind. 5: 311 (2000).— Vitis 

dubia M.A. Lawson in HooLf., FI. Brit. India 1: 166 (1875). Type: India, Sikkim, Hooker s.n. 

(isotypes K!).

— Vitis wrayi King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 65: 394 (1896) p.p.— Tetrastigma wrayi 

(King) Craib, FI. Siam. Enum.l: 314 (1926); Suess., Nat. Pflanzenfam. 20d: 323 (1953). Type: 

(holotype K, not seen).

11. Tetrastigma erubescens Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 444 (1887); 

Gagnep. in Lecomte, Notul. Syst. (Paris) 1(10): 324 (1910); Gagnep. in Lecomte, FI. Indo- 

Chine 1: 960 (1912); Gagnep in Humbert, Suppl. FI. Indo-Chine 1: 863 (1950); C.L.Li, FI. 

Reipubl. Popularis Sin. 48(2): 105 (1998); Ren & J.Wen, FI. China 12: 200 (2007). Type: 

Vietnam, Kien Khe, 'Ron 2764 (isotype P, not seen).

12. Tetrastigma garrettii Gagnep., Bull. Soc. Bot. France, 91: 33 (1944); Gagnep in 

Humbert, Suppl. FI. Indo-Chine 1: 859 (1950). Type: Thailand, Doi Angka, Garrett 944 

(isotypes K!, P!).

240



2. Taxonomic treatment

13. Tetrastigma godefroyanum Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 436 

(1887); Gagnep. in Lecomte, Not. Syst. 1(10): 322 (1910); Gagnep. in Lecomte, FI. Indo-Chine 

1: 961 (1912); Gagnep in Humbert, Suppl. FI. Indo-Chine 1: 879 (1950); Chun & How, Acta 

Phytotax. Sin. 7: 65 (1958); C.L.Li & C.Y.Wu, Chin. J. Appl. Environm. Biol. 1(4): 326 (1995); 

C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 116 (1998); Ren & J.Wen, FI. China 12: 203 (2007). 

Type: Godefroy 663 (holotype P!; isotype P!).

14. Tetrastigma harmandi Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 425 (1887); 

Gagnep. in Lecomte, FI. Indo-Chine 1: 954 (1912); Gagnep in Humbert, Suppl. FI. Indo- 

Chine 1: 875 (1950). T)rpe: Laos, Harmand (isotype P, not seen).

15. Tetrastigma henryi Gagnep. in Lecomte, Not. Syst. 1(9): 264 (1909); Gagnep. in 

Lecomte, Not. Syst. 1(10): 317 (1910); Chun, Sunyatsenia 2(1): 39 (1934); Merr., J. Arnold 

Arbor. 23: 180 (1942); W.T.Wang, Acta Phytotax. Sin. 17(3): 95 (1979) in clavi, C.L.U & 

C.Y.Wu, Chin. J. Appl. Environm. Biol. 1(4): 321 (1995); C.L.Li, FI. Reipubl. Popularis Sin. 

48(2): 107 (1998); Ren & J.Wen, FI. China 12: 201 (2007). Type: Yunnan, Henry 9992, 10530 

-A,C, 11756 (isotypes K!).

— Tetrastigma tenue Craib., BuU. Misc. Inform. Kew 354 (1926); Craib, FI. Siam. Enum. 1:314 

(1926); Gagnep in Humbert, Suppl. FI. Indo-Chine 1: 861 (1950). Type: Thailand, Udawn, Pu, 

200m., climbing on undergrowth in evergreen forest, Kerr 8605 (isotypes ABD!, BM!, TCD!).

16. Tetrastigma hookeri (M.A. Lawson) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 

428 (1887); Craib, FI. Siam. Enum. 1: 312 (1926); Gagnep in Humbert, Suppl. FI. Indo-Chine 

1: 879 (1950); Suess., Nat. Pflanzenfam. 20d: 325 (1953); Backer & Bakh.f., FI. Java 

(Spermatoph.) 2: 89 (1965); Momiy. in H.Hara, FI. E. Himalaya 1: 201 (1966); Momiy. in 

H.Hara & L.H.J.Williams, Enum. FI. PI. Nepal 2: 94 (1979); Latiff, Gard. Bull. Singapore, 36: 

223 (1983); B.V.Shetty & P.Singh, FI. Ind. 5: 313 (2000).— Vitis hookeri M.A. Lawson in 

Hook.f., FI. Brit. India 1: 661 (1875). Type: Sikkim, Hookers.n. (lectotype K!).

17. Tetrastigma jaichagunii C.L.Li 

Notes: unpublished.
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18. Tetrastigma laoticum Gagnep., Bull. Soc. Bot. France 91: 34 (1944); Gagnep in 

Humbert, Suppl. FI. Indo-Chine 1: 874 (1950). Type: Laos, entre Pin-ha et Lao-phu-tai, sur 

piste de Phong-Saly a Laichau, Kerre 25917 (holopp)e P!; isotype P!).

19. Tetrastigma leucostaphylum (Dennst.) Alston ex Mabb., Taxon 26: 539 (1977); 

B.V.Shetty & P.Singh, Kew BuU. 44(3): 477 (1989); B.V.Shetty & P.Singh, FI. Ind. 5: 314 

(2000).— Cissus leucostaphyla Dennst., Schliissel Hortus Malab.: 17, 19, 33 (1818).— Cissus 

lanceolaria Roxb., FI. Ind. (Carey & Wallich ed.) 1: 430 (1820) nom. iUegit.— Vitis lanceolaria 

(Roxb.) Wall, ex Wight & Am., Prodr. 128 (1834) nom. lUegit.— Vitis muricata Wall, ex Wight 

& Arn., Prodr. 128 (1834), p.p. excl. citation Wall. Cat. No. 6015. nom. iUegit.— Cissus 

muricata Dalz. in Dalz & A.Gibson, Bombay FI. 40 (1861), p.p. nom. iUegit.— Tetrastigma 

lanceolarium (Roxb.) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 423 (1887). nom. iUegit. 

Latiff, Gard. BuU. Singapore, 36: 222 (1983); Suess. Nat. Pflanzenfam. 20d: 323 (1953); Backer 

& Bakh.f., FI. Java (Spermatoph.) 2: 89 (1965).— Tetrastigma muricatum Gamble, FI. Madras 1: 

229 (1918), p.p. nom Ulegit. Type: Rheede Hort. Mai. 7: t. 8 (holotype).

20. Tetrastigma macrocarpum C.L.Li

Notes: UnpubUshed. Could be a synonym of T. siamense.

21. Tetrastigma ohovatum (M.A. Lawson) Gagnep. in Lecomte, Notu. Syst. 1(9): 266 

(1910). not Rafinesque (1830), nor Baker (1871); Gagnep in Humbert, Suppl. FI. Indo-Chine 

1: 878 (1950); W.T.Wan, Acta Phytotax. Sin. 17(3): 94 (1979) in clavi\ C.L.Li & C.Y.Wu, Chin. 

J. Appl. Environm. Biol. 1(4): 323 (1995); B.V.Shetty & P.Singh, FI. Ind. 5: 315 (2000); C.L.Li, 

FI. Reipubl. Popularis Sin. 48(2): 111 (1998); Ren & J.Wen, FI. China 12: 202 (2007).— Vitis 

obovata M.A. Lawson in Hook.f., FI. Brit. India 1: 658 (1875). Type: Bangkadesh, Khasia, 

Hooker s.n. (holotype K!).

22. Tetrastigma oliviforme Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 438 (1887). 

Gagnep. in Lecomte, FI. Indo-Chine 1: 961 (1912); Gagnep in Humbert, Suppl. Fl.mlndo- 

Chine 1: 878 (1950). Type: Viemam, ile de Phu-Quoc, Fevrier 1847, Pierre s.n. (holotype P!).

23. Tetrastigma pachyphyllum (Hemsl.) Chun, Sunyatsenia 4: 235 (1940); Chun & How, 

Acta Phytotax. Sin. 7: 67 (1958); W.T.Wang, Acta Phytotax. Sin. 17(3): 94 (1979) in clavi\ 

C.L.Li & C.Y.Wu, Chin. J. Appl. Environm. Biol. 1(4): 326 (1995); C.L.Li, FI. Reipubl.
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Popularis Sin. 48(2): 115 (1998); Ren & J.Wen, FI. China 12: 203 (2007).— Vitispachjphjlla 

Hemsl., J. Linn. Soc., Bot. 23: 135 (1886). Type: China, Kwantung, (holotype K!, not seen).

— Tetrastigma crassipes Planch, var. strumarum Planch, in A.DC. & C.DC., Monogr. Phan. 1: 427 

(1887).— Tetrastigma strumarum (Planch.) Gagnep. in Lecomte, Not. Syst. 1(9): 267 (1910); 

Gagnep. in Lecomte, FI. Indo-Chine 1: 905 (1912); Gagnep in Humbert, Suppl. FI. Indo- 

Chine 1: 875 (1950). Type: Viemam, Tonkin, in spibus Tho Mat, 21 Aug 1882, Ton 1719 

(holotype P!).

24. Tetrastigma papillosum (Blume) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 429 

(1887); Suess., Nat. Pflanzenfam. 20d: 320 (1953); Backer & Bakh.f., FI. Java (Spermatoph.) 2: 

88 (1965); Latiff, Gard. Bull. Singapore, 36: 226 (1983).— Cissuspapillosa Blume, Bijdr. FI. Ned. 

Ind. 4: 183 (1825). Type: Java, Reinwardt s.n. (holotype L! (image with barcode L0013728); 

isotype L! (image with barcode L0013729), K!, BM!).

25. Tetrastigma pedunculare (Wall, ex M.A. Lawson) Planch, in A.DC. & C.DC., 

Monogr. Phan. 5(2): 438 (1887); Suess. Nat. Pflanzenfam. 20d: 319 (1953); Latiff, Gard. Bull. 

Singapore 36: 225 (1983).— Vitis peduncularis Wall, ex M.A. Lawson in Hook.f., FI. Brit. India 

1: 655 (1875). Type: WaU. Cat. n. 6024, Malysia, Penang (holotype K!; isotype SING, not 

seen).

26. Tetrastigma pisicapum (Zipp. ex Miq.) Planch, in A.DC. & C.DC., Monogr. Phan. 

5(2): 441 (1887).— Vitispisicarpa Zipp. ex Miq., Ann. Mus. Bot. Lugd. Bat. 1: 79 (1863).

Type: New Guinea, Zippelius s.n. (syntypes L! (image with barcode L0013738, L0013739)).

27. Tetrastigma planicaule (Hook.f.) Gagnep.in Lecomte, Not. Syst. 1(10): 319 (1910). 

Gagnep. in Lecomte, FI. Indo-Chine 1: 957 (1912); Hand. —Mazz., Symb. Sin. 7: 680 (1933); 

Gagnep in Humbert, Suppl. FI. Indo-Chine 1: 876 (1950); C.L.Li & C.Y.Wu, Chin. J. Appl. 

Environm. Biol. 1(4): 322 (1995); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 109 (1998); 

B.V.Shetty & P.Singh, FI. Ind. 5: 317 (2000); Ren & J.Wen, FI. China 12: 201 (2007).— Vitis 

planicaulis Hook.f. in Curtis, Bot. Mag. 94: t. 5685 (1868); M.A. Lawson in Hook.f., FI. Brit. 

India 1: 658 (1875). Type: Bangladesh, Khasia, Hooker (holotype K, not seen).

28. Tetrastigma pyriforme Gagnep., Bull. Soc. Bot. France, 91: 35 (1944); Gagnep in 

Humbert, Suppl. FI. Indo-Chine 1: 870 (1950); Suess., Nat. Pflanzenfam. 20d: 327 (1953);
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Latiff, Gard. Bull. Singapore 36: 226 (1983). Type: Vietnam, Tonkin, Polaine 25625-, Laos, 

Poilaine 15595 (syntypes K!).

29. Tetrastigma quadrangulum Gagnep. & Craib, Bull. Misc. Inform. Kew 427 (1915); 

Craib, FI. Siam. 1: 314 (1926); Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 866 (1950). 

Type : Thailand, Chiengmai, Doi Sutep, evergreen jungle, 840 m., Kerr 1378 (isotypes BM!, E!, 

K!).

30. Tetrastigma rumicispermum (M.A. Lawson) Planch, in A.DC. & C.DC., Monogr. 

Phan. 5(2): 429 (1887); Momiy. in H.Hara, FI. E. Himalaya 1: 201 (1966), 2: 80 (1971); Momiy. 

in H.Hara & L.H.J.Williams, Enum. FI. PI. Nepal 2: 95 (1979); C.L.Li & C.Y.Wu, Chin. J. 

Appl. Environm. Biol. 1(4): 327 (1995); C.L.Li, FI. Reipubl. Popularis Sin. 48(2): 118 (1998);

B. V.Shetty & P.Singh, FI. Ind. 5: 318 (2000); Ren & J.Wen, FI. China 12: 204 (2007).— Vitis 

rumicispermayi.A. Lawson in Hook.f., FI. Brit. India 1: 661 (1875). Type: India, Sikkim, Hooker 

s.n. (lectotype K!).

31. Tetrastigma serrulatum (Roxb.) Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 432 

(1887); Franch., FI. Delav. 139 (1890); Gagnep. in Lecomte, Not. Syst. 1(10): 322 (1910);

C. L.U, FI. Reipubl. Popularis Sin. 48(2): 126 (1998); B.V.Shetty & P.Singh, FI. Ind. 5: 319 

(2000); Ren & J.Wen, FI. China 12: 206 (2007).— Cissus serrulata Roxb., FI. Ind. (Carey & 

Wallich ed.) 1: 432 (1820). Type: Griffith (holotype K!).

— Cissus napaulensis DC. Prodr. 1: 632 (1824).— Tetrastigma napaulense (DC.) C.L.Li & C.Y.Wu, 

Chin. J. Appl. Environm. Biol. 1(4): 331 (1995). Type: (holotype G-DC, not seen).

- Vitis capreolata D.Don, Prodr. FI. Nepal. 188 (1825). Type: (holotype BM, not seen).

32. Tetrastigma siamense Gagnep. & Craib, BuU. Misc. Inform. Kew 427 (1915); Gagnep 

in Humbert, Suppl. FI. Indo-Chine 1: 875 (1950). Type: Thailand, Doi Din Deng, evergreen 

jungle, 630 m., Kerr 2319 (isotypes BM!, K!, El).

33. Tetrastigma yunnanense Gagnep. in Lecomte, Noml. Syst. 1(9): 270 (1910); Gagnep 

in Humbert, Suppl. FI. Indo-Chine 1: 869 (1950); W.T.Wang, Acta Phytotax. Sin. 17(3): 93 

(1979); C.L.Li & C.Y.Wu, Chin. J. Appl. Environm. Biol. 1(4): 332 (1995); C.L.U, FI. Reipubl. 

Popularis Sin. 48(2): 129 (1998); Ren & J.Wen, FI. China 12: 207 (2007). Type: China, 

Yunnan, bois de Ta-long-tan, pres Ta-pin-tze, 8 juin 1889, Delavay 4103 (holotype PI (barcode 

P00526223); isotypes P! (barcode P00526222), K!).
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10. Vitis L., Sp. PI. 1: 202 (1753).

L., Gen. PL, ed. 5, 95 (1754); Benth & Hooker £, Gen. PI. 1(1): 387 (1862); Planch, in A.DC. 

& C.DC., Monogr. Phan. 5(2): 395 (1887); Gilg, Nat. Pflanzenfam. 3(5): 442 (1896); Gagnep. 

in Lecomte, FI. Indo-Chine 1: 996 (1912); Craib, FI. Siam. 1: 315 (1926); Gagnep. in Humbert, 

Suppl. FI. Indo-Chine 1: 913 (1950); Suess., Nat. Pflanzenfam. 20d: 283 (1953); Backer & 

Bakh.f., FI. Java (Spermatoph.) 2: 87 (1965); D.G.Long & Rae, FI. Bhutan, 2(1): 148 (1991); 

B.V.Shetty & P.Singh, FI. Reipubl. Popularis Sin. 48(2): 136 (1998); B.V.Shetty & P.Singh, FI. 

Ind. 5: 320 (2000); Latiff, Malayan Nat. J. 55: 33 (2001); Ren & J.Wen, FI. China 12: 210 

(2007); J.Wen in Kubitzki, Fam. & Gen. Vase. PI. 9: 474 (2007).

Type species: Vitis vinifera L.

— Kemoxis Raf, Sylva Tellur., 86 (1838).

— Gonoloma Raf., Sylva Tellur., 86 (1838).

— Rynxostylis Raf., Sylva Tellur., 87 (1838).

-Muscadinia (Planch.) Small, FI. S.E. U.S. 756 (1903).

Woody climbers, polygamy-dioecious. Stem with shredding bark. Tendril usually 2- 

furcated, leaf opposed. Leaves simple, sometimes lobed, petiolate. Inflorescence leaf opposed, 

paniculate; flowers bisexual and unisexual, 5-merous. Calyx cupuliform or 5—dentate. Corolla 

5 petals, united at the apex and separating at the base and shedding as a calyptra. Stamen 5, 

opposite the petals, undeveloped in female flowers, straight in male and bisexual flowers. Disc 

fused to the ovary, ring-shaped or 5-lobed. Ovary rudimentary in male flowers; style conical, 

short; stigma small. Fruit berry; globose, 2-4 seeded. Seeds obovoid to pyriform, abaxial 

side with

Distribution: Mostly in the northern hemisphere with some species extending into 

subtropical South America and Asia (Wen, 2007).

Notes: Vitis L. contains ca. 60 species in temperate regions of the northern hemisphere 

extending to the subtropics (Latiff, 2001a; Wen, 2007). Its largest species diversity is in China 

and East North America. V. balansana Planch, is the only Vitis species recorded in the wild in 

Thailand. In addition, the species V. vinifera L. is cultivated on a small scale in certain parts of
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Thailand to produce wine and table grapes (Latiff, 2001a). The description of V. vinifera for 

the Flora of Thailand series might be necessary as this species and its many cultivars are 

becoming more widely cultivated in Thailand (pers. obs.).

The genus Vitis L. was established by Linnaeus (1753). Planchon (1887) divided the genus into 

two sections according to bark and seed morphology: sect. IBuvitis and sect. Muscadinia. (sect. 

Eupitis is now invalid, as the auntonym should have been used: sect. Vitis). Within sect. Euvitis 

he separated some 22 species into 7 series. In 1927 Rehder largely following Planchon’s (1887) 

work, suggested Vitis be divided into two subgenera: subg. Vitis and subg. Muscadinia. Species 

of sugb. Vitis have a shreddy bark on old stems, lenticels inconspicuous, pith intermpted by 

diaphragms within the nodes, tendrils 2-3-forked and a wide distribution in the northern 

hemisphere (Wen et al., 2007). Species in subg. Muscadinia have prominent lenticels, pith 

continuous through nodes, simple tendrils and consist of 2 - 3 species restricted to the south

eastern United States, West Indies and Mexico (Brizicky, 1965),

Phylogenetic studies by IngrouiUe et al. (2002) using rbcE data suggested that Vitis is 

paraphyletic together with Cyphostemma and Parthenocissus nesting within it (Wen et al, 2007). 

Later on, further phylogenetic studies using additional gene regions and species number 

(Soejima & Wen, 2006; Wen et al, 2007) have shown that in fact Vitis is monophyletic 

forming a well supported clade together with Ampelocissus, Pterisanthes and Nothocissus.

Vitis balansana Planch, in A.DC. & C.DC., Monogr. Phan. 5(2): 612 (1887); Gagnep. in 

Lecomte, FI. Indo-Chine 1: 999 (1912) ‘as Balansceana\ Craib, FI. Siam. 1: 315 (1926) ‘as 

balanseand’-, Gagnep. in Humbert, Suppl. FI. Indo-Chine 1: 914 (1950) ‘as balanseand\ Suess., 

Nat. Pflanzenfam. 20d: 294 (1953); B.V.Shetty «St P.Singh, FI. Reipubl. Popularis Sin. 48(2): 

144 (1998) ‘as balanseand\ Ren & J.Wen, FI. China 12: 213 (2007) ‘as halansand. Type: Vietnam 

(Tonkin), Haiphong, dans les haies, Balansa 1099 (holotype P!, isotype P!).

Shmbby climber. Stem cylindrical, to 2 - 4 mm diameter, floccose with pale arachnoid 

hairs sometimes becoming glabrescent, branched, very striate; tendril bifurcate, leaf-opposed, 

sometimes associated with the inflorescence sharing a common peduncle, cylindrical, straight 

peduncle 6 — 10 cm x 1 mm, then bifurcating and coiling 2-5 cm, hairy as on stem. Eeaves 

simple, alternate; petiole to 2 — 7 cm x 1 — 1.5 mm, indumentum as on stem; leaf blade 

cordate, 3 — 14 x 3.5 — 11 cm, base cordate, margin denticulate with minute mucronate teeth
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directed to the apex, apex acute; both sides with indumentum as on stem; veins protruding, 5 

main basal veins, 2-5 pairs of secondary veins. Inflorescence ramified, leaf-opposed, 

pyramidal, paniculate, sometimes associated with the tendril, 3-10 cm long, lax, flowers 

arranged in clusters with several pedicels born from the same point in the inflorescence axis; 

peduncle 2-6 cm long, densely arachnoid to glabrescent, pedicel 1-3 mm long, glabrous. 

Buds obovoid, 1.25 - 1.5 x 0.75 - 1.25 mm, apex rounded, glabrous. Calyx cupuUform, entire 

to sub-lobate, very sinuate, 0.2 - 0.4 x 0.5 - 1 mm, glabrous. Corolla petals 5, fused at the 

top, 1.5 X 0.5 mm, apex cucuUate, glabrous. Stamens filaments filiform, flattened, broadening 

at the base, 0.75 mm long; anthers elliptic to oblong, medifixed, 0.75 mm long. Ovary adnate 

to the disc; in male flowers disc with 5 lobes, 0.2 x 0.5 mm, glabrous; in female flowers disc 

with 5 marked lobes, 0.4 x 0.6 mm, glabrous, style cylindrical broadening at the base, 0.5 mm 

long, stigma expanded. Fruit berry, globose, 4 — 8 mm in diameter, glabrous, smooth, base 

attenuate. Seeds 3 — 4, pyriform to cordiform, flattened, 2.5 — 5 mm in diameter, 2 adaxial 

sides, abaxial side flattened with a circular to elliptic chalazal knot.

Thailand: CENTRAL: Krung Thep Maha Nakhon (Bangkok).

Distribution: China, Vietnam

Phenology: flowers: July; fruits: June - January.

Ecology: ?.

Altitude: 0 - 250 m.

Ethnobotany: fruit edible (Gagnepain, 1912).

Notes: Planchon (1887) published the specific epithet “Balansaand’’ in honour of Balansa, the 

collector of the type specimen of this species. Subsequently, several authors (Craih, 1926; 

Gagnepain, 1950; Li, 1998) have mentioned it as '’^balanseand' and Ren & Wen (2007) as 

balansand\ According to Article 60.11 (ICBN (McNeill et al, 2006)), the use of a termination 

contrary to Rec. 60C.1 is treated as an error to be corrected. In particular, Rec. 60C.1 (c) says 

that when a personal name ending with the vowel -a- is given Latin termination, the adjectival 

epithets are formed by adding -n- plus the appropriate inflection. In the case of “Balansceana” 

the correct epithet is the one adopted by Chen et al., (2007): “halansand’.

In China Vitis balansana has been divided into three varieties according to leaf morphology and 

vegetative indumentums (Li, 1996). However, these morphological differences were not 

observed in the Thai specimens, thus this infraspecific classification was not recognised here.
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Although no herbarium or living specimens of Vitis flexuosa Thunb. have been found during 

this study, it is possible that this species also occurs in Thailand. This species has been 

reported in Thailand by Chen et al., (2007) and in surrounding countries such as Laos, 

Vietnam and Malaysia (Latiff, 2001b; Chen et al, 2007). Planchon (1887) indicated that Vitis 

balansana Planch, is close to V. flexuosa but it can be distinguished from it by the leaf shape and 

venation and also by the seeds, which have the abaxial side with radiate ornamentation 

surrounding the chalaza. Gagnepain (1912) included both species in his account of Indo- 

Chinese Vitis, using anther and seed morphology as distinctive characters {V. balansana-. anther 

oblong and seed with totally truncate tip; V. flexuosa:. anther orbicular and seed with truncate 

basal tip). Accounts of Chinese Vitis (Li, 1998; Chen et al., 2007) also include both species 

with main differentiating characters based on leaf morphology (IC balansana-. leaf shape 

cordate-oval or broadly ovate and leaf base cordate; V. flexuosa-. leaf shape ovate, triangular- 

ovate, oval or ovate-eUiptic and leaf base subcordate to subtruncate, rarely cordate and often 

assymetrical). The morphological characters used to separate these species need to be 

reassessed in order to determine the species delimitation. However, for the purpose of this 

study they will be considered as two separate species, with V. balansana being the only Vitis 

species occurring in Thailand.

Specimens examined: Fig. 2.60. Central Reg.: Krung Thep Maha Nakhon (Bangkok) 

Prov.: Bangkok, A. F. G. Kerr 4348 (ABD, BM, E, TCD); Bangkok, A. Marcan 316 (ABD, 

BM)

China. Yaichow, Hainan, F.C. How 70852 (P); Hainan, Yeung Ling Shanm Ngai District, 

S.K. Hau 102 (¥)-, Hainan, Ue Lung Shan, Ch’ang-kiang district, S.K Hau 3229 (P).

Vietnam. Tonkin, Haiphong, dans les haies, Balansa 1099 (P); Tourane, / eF M.S. Clemens 

3344 (BM); Hue, J eF M.S. Clemens 3832 (BM); Tonkin, Sai Wong Mo Shan (Sai Vong Mo 

Leng), Lung Wan Village, Dam-ha, IPIT. Fsang 30010 (P); Sai Wong Mo Shan (Sai Vong Mo 

Len^, Lomg Ngong Village, Dam-ha, W.T. Tsang 30250 (P).
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Fig. 2.60. Distribution map of the specimens of Vitis balansana Planch. Black circles 

represent the locations of the specimens examined.
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3. Molecular Phylogenetics of the Grape Family

CHAPTER 3. MOLECULAR PHYLOGENETICS OF THE 

GRAPE FAMILY (VITACEAE) BASED ON SEQUENCES OF 

THREE CHLOROPLAST DNA MARKERS

3.1 Introduction

A definition of systematics (or systematic biology) used by many people is that of Simpson 

(1961): “the scientific study of the kinds and diversity or organisms and of any and all 

relationships among them”. Systematics deals with the classification (including nomenclature 

and identification) of any group of organisms together with the understanding of the 

evolutionary' relationships among these (Judd et al, 1999; Stuessy, 2008). Additionally, 

systematics aims to “place organisms (extinct and extant) in an evolutionary framework by 

inferring a tree of life” (Hodkinson & Parnell, 2007). There are two main approaches to 

systematic classification: phenetic and phylogenetic. The phenetic approach is based on 

creating a classification using overall similarities among taxa without any implication as to their 

phylogeny or evolutionary relationships (Simpson, 2006; Stuessy, 2008). Phylogenetic 

systematics or cladistics is that branch of systematics concerned with inferring phylogeny, the 

evolutionary history or pattern of descent of a group of organisms (Simpson, 2006; Stuessy, 

2008). The latter approach may or may not correlate with morphological similarities among 

taxa (Fig. 3.1.). In practice the distinction between the two approaches is not always clear and 

the methods are often combined.

The use of molecular data in systematics has become an essential approach to understanding 

the relationships among taxa at various levels. Systematics should incorporate data from 

different sources as they become available and the use of DNA sequencing and phylogenetic 

analysis has been widely accepted and established among plant systematists (Soltis & Soltis, 

1995). Relatively simple methodology is required to obtain DNA sequences and they provide 

extensive datasets with characters that have discrete states (A, T, C and G) allowing the 

comparison of the results between different studies. Furthermore, they are also widely used 

because they provide an almost unlimited supply of characters that are inherently genetic and 

not influenced by the environment like some morphological characters.
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SYSTEMATICS

STUDY OF THE PROCESS 
OF EVOLUTION

Sources of variability. 
Organisation of genetic 
variability in populations. 
Reproductive isolation and 
the origin of species. 
Hybridisation.

Divergence and/or 
development of all 
groups: Mode, Time, 
Place

Fig 3.1. Diagram of the relationships between the areas of systematics (modified from 

Stuessy, 2008).

The two main sources of molecular characters have come from chloroplast DNA’ (cpDNA) 

and nuclear DNA (nDNA). Less have come from mitochondrial DNA (mtDNA) (Soltis & 

Soltis, 1998). Although the analysis of DNA sequences is used to address taxonomic questions 

at all levels, certain regions of the genome have proved more effective when dealing with 

particular questions at different taxonomic ranks. For instance, while the chloroplast gene rbcL 

(Chase et al., 1993) successfully elucidates relationships at family level, other faster evolving 

regions such as ITS are more suited to address interspecific or intergeneric issues (Hodkinson 

et al., 2002).

' The term plastid DNA is also used. Chloroplast DNA is one type of plastid DNA and the predominant type of 
DNA in leaves from which DNA is frequentiy extracted.
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3.1.1 Chloroplast DNA: /r«L-F, atp^-rbcl-. and rps\6

The chloroplast genome is generally conserved across the angiosperms with little variadon in 

terms of size, structure and gene content (Diekmann et al., 2009). It typically ranges between 

135 and 160 kb and contains a characteristic large inverted repeat of approximately 25 kb 

(Olmstead & Palmer, 1994). This repeat divides part of the genome into two single copies, 

one of them being large and the other small (Sugiura, 1989). A representation of the complete 

chloroplast genome of Iritis vinifera L. is given in Fig. 3.2.

Chloroplast DNA has been widely used in plant systematics being more readily sequenced 

than many other t^qres of DNA. Informative regions used in phylogenetics often not only use 

complete genes, but also use intergenic spacers or introns where higher levels of variation are 

desired. This is the case with cpDNA where several parts of the genome are informative. 

Some examples currently in use are: complete genes matY^, ndh¥ and rhcY-, intergenic spacers 

between rbcY and atpQ, between tmL and tm¥ and between tmT and tmL.-, introns such as tmY, 

rps\() and rpl\6 (Oxelman etal., 1997).

In this study we used the following cpDNA gene regions: tmY intron, tmL-¥ intergenic spacer, 

atpQ-rbcY intergenic spacer and the rps\6 intron (see Fig. 3.2. for the location of these gene 

regions in the chloroplast genome of \Yitis vinifera). These have proved to be widely successful 

in yielding results for the Vitaceae (Soejima & Wen, 2006) and they were therefore tested with 

successful results for most of the Thai Vitaceae samples sequenced in this thesis. The gene 

matYi. was also tested but no amplification products were obtained.

The tmY (UAA) intron and the intergenic spacer between the tmY (UAA) 3’ exon and the tmY 

(GAA) gene (Taberlet et al., 1991) have much higher rates of evolution than protein coding 

genes such as rbcY depending on the study group (Soltis & Soltis, 1998). The region is 

relatively small ranging from 500 to 900 bp and it has been used in both monocot and dicot 

taxa including Poaceae (Hodkinson et al, 2002) and Papaveraceae (Carolan et al, 2006) 

amongst many others.
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trnL-Y region

atpB-rbcL spacer

rpsl6 intron

I Rubisco subunit 
I Photosystem protein 
I Cytochrome-related 
JATP synthase 
INADH dehydrogenase 
I Ribosomal protein subunit 1 Ribosomal RNA
I Plastid-encoded RNA polymerase 
] Other
I Unknown function / Unnamed (ycf) 
ITransler RNA 
11ntron

Fig. 3.2. Gene map of the Vitis vinifera L. chloroplast genome. Red arrows and circles indicate 
the positions of the /rwL intron, /rwL-F intergenic spacer, atpQ-rbch intergenic spacer and the rps\6 
intron; the thick lines indicate the extent of the inverted repeats (IRa and IRb), which separate the 
genome into small (SSC) and large (LSC) single cop}' regions. Genes on the outside of the map are 
transcribed in the clockwise direction and genes on the inside of the map are transcribed in the 
counterclockwise direction, (from Jansen et al., 2006).
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The non-coding chloroplast spacer atpQ-rbcl. is located at the 3’ ends of atp^ and rbcl^ and has 

an approximate length of 900 bp (Soltis & Soltis, 1998). It has been widely used in angiosperm 

phylogenetics (Manen et al., 1994; Natali et al., 1995; Savolainen et al., 1994). These studies 

suggest that it is particularly useful for assessing variation within and between genera, 

sometimes being useful at the species level (Manen et al, 1994). Indels (insertion/deletion 

mutations) seem to be frequent in this region (and trriL-tm¥) and some of them are 

phylogeneticaUy informative characters (Natali et al., 1995).

The rps\6 gene region used in this study is an intron sequence of a ribosomal protein gene. It 

is made up of one intron separated by 2 exons. In some instances the whole gene is absent 

from the genome {Marchantia poljmorpha L. (Ohyama et al, 1986); Pinus thunberghii Pari. 

(Tzudsuki et al., 1992)). The length of this region ranges between 750 and 900 bp and has been 

shown to contain substantial variability that is useful in phylogenetic studies particularly at 

family level and below (Oxelman et al, 1997).

3.2 Background: phylogenetic studies on Vitaceae

At a family level, phylogenetic studies have not fully elucidated the position of the Vitaceae 

within the eudicots. However, they are closest to the monogeneric Leeaceae (Soejima & Wen, 

2006). Most researchers have placed l^ea within its own family the Leeaceae (Planchon, 1887; 

Suessenguth, 1953; Shetty & Singh, 2000; Soejima & Wen, 2006; Chen & Wen, 2007; Chen et 

al., 2007; Wen, 2007), however some researchers have placed it within Vitaceae (APG, 1998; 

Li, 1998; APGII, 2003) and sometimes within its subfamily Leeoideae (Gilg & Brandt, 1911).

The Vitaceae were typically placed in the order Rhamnales together with the Rhamnaceae 

(Kirchheimer, 1939; Cronquist, 1988). Takhtajan (1997) recognised the order Vitales as 

containing Vitaceae and Leeaceae. The Vitales was considered highly isolated and was placed 

within the superorder Vitanae in the Rosidae (Soejima & Wen, 2006). Molecular studies using 

the plastid DNA region rbcl^ with Vitis as a representative of the Vitaceae have placed the 

family close to Dilleniaceae and Leeaceae outlying from the higher eudicots (Chase et al, 1993; 

Hilu et al, 2003). Other studies by Savolainen et al (2000), using plastid DNA genes rbcl^ and 

atpB, and Soltis et al (2000) and APGII (2003), using the same plastid DNA regions and 

adding the nuclear region 18S have contradicted these results. In Savolainen et al. (2000), the 

Vitaceae (including l^ed) were placed at the base of the rosid clade, while in Soltis et al. (2000)
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and in APGII (2003) the Vitaceae (including Leea) were placed as the sister group of the rosids 

with 73% jackknife support and it was not placed within any order. Jansen et al. (2006) 

sequenced the complete chloroplast genome for Vitis vinifera. This study also aimed to help 

elucidate the position of the family within the angiosperms. Although this study (Jansen et al., 

2006) only sampled 18 seed plant taxa and did not include DiUeniaceae, it considered the 

Vitaceae to be the earliest diverging lineage of the rosids. A summary of the references and 

DNA regions used in these studies can be found in Table 3.1.

Table 3.1. Summary of phylogenetic studies, the DNA regions used for inference and 

the phylogenetic position of Vitaceae.

Reference
Nuclear

DNA regions

Chloroplast
Vitaceae position

Chase et al, 1993 - rh^ base of the higher eudicots

Savolainen et al, 2000 - rbcT and atpQ base of the rosid clade

Soltis et al, 2000 18S rbcL and atp^ sister group of the rosids

APG 11, 2003 18S rbcL and atpQ sister group of the rosids

Hilu et al, 2003 - matYs. base of the higher eudicots

Jansen et al, 2006 - Complete chloroplast genome base of the rosid clade

Molecular studies dealing exclusively with Vitaceae are relatively scarce and are summarised in 

Table 3.2.

Several phylogenetic studies focusing on the Australian Vitaceae have been carried out by 

Rossetto and his collaborators (Rossetto et al, 2001, 2002a, 2002b and 2007). In 2001 Rossetto 

published the results of a study using the trriL, (UUA) intron, intending to assess the 

phylogenetic relationships between V. vinifera and the native members of the three major 

Australian genera: Cayratia, Cissus and Tetrastigma. This project was part of a major gene 

discovery project in grapes at the Centre for Plant Conservation Genetics (Southern Cross 

University, Australia) and was directed at the discovery of novel genes in native Vitaceae. This 

project identified the species Cissus hypoglauca K.Gs2y and Cissus sterculiifolia (F.Muell. ex Benth.) 

as being closely related to ]/. vinifera and worthy of further investigation. In addition, some 

useful information on the phylogenetic relationships within the Vitaceae was obtained: 

Tetrastigma is the only clearly monophyletic genus while both Cayratia and Cissus appeared to be
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polyphyletic. Rossetto et al. (2002a) published a phylogenetic study using three EST-derived 

microsatellite loci (or simple sequence repeats, SSRs) for 8 Australian Vitaceae species within 4 

genera {Cajratia, Cissus, Tetrastigma and Vitis). The results obtained were congruent with 

previous smdies (Rossetto et al., 2001).

Further studies carried out by Rossetto et al. (2002b) intended to clarify the monophyletic 

status of Cissus using the plastid DNA intron tmL and the nuclear ribosomal DNA region 

ITSl. In the combined analysis of this study they used 32 Vitaceae species in 5 different 

genera {Cajratia, Cissus, Clematicissus, Tetrastigma and Vitis), one species of Leeaceae (J^ea indica 

(Burm.f.) Merr.) and one species of Rhamnaceae {Cryptandra amara Sm.). It showed that Cissus 

was pol}phyletic with four of the Australian Cissus species studied (C antarctica Vent., C 

hjpoglauca A.Gray, C. oblonga (Benth.) Planch, and C. sterculiifolia (F.MueU. ex Benth.) Planch.) 

forming a clade together with Vitis rotundifolia Michx. (from the USA) and a fifth Cissus species 

{C. opaca F.MueU.) forming a clade with Clematicissus angustissima (F.MueU.) Planch. Cissus opaca 

has now been renamed Clematicissus opaca (F.MueU.) Jackes & Rossetto (Jackes & Rossetto, 

2006). The remaining nine Cissus species (aU non-AustraUan and non-endemic Cissus) formed a 

large weU-supported clade; Cajratia was shown to be paraphyletic and formed a weU- 

supported clade with Tetrastigma.

Table 3.2. Summary of the references and regions used in phylogenetic studies of the 

family Vitaceae.

Reference
Nuclear

DNA regions

Chloroplast
MicrosateUites

Rossetto et al., 2001 - tmT (UUA) intron -

IngrouUle et al, 2002 - rhcL -

Rossetto et al., 2002a - - 3 SSRs

Rossetto et al, 2002b ITSl tmT (UUA) intron -

Jansen et al., 2006 - Complete chloroplast genome -

Soejima & Wen, 2006 - truT-Y, atpY-rbcL and rps\ 6 -

Rossetto et al, 2007 ITS tmW -

Wen et al, 2007 GAIl - -
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Ingrouille et al. (2002), attempted to reconstruct the phylogeny of the Vitaceae using the 

plastid DNA gene rbd^. In this study they used 19 species of 10 genera in Vitaceae and one 

species of l^ea (Leeaceae) as the ingroup, and 5 species in Dilleniaceae together with 3 species 

in the Santalales as the outgroup. The results showed that the family Leeaceae was sister to the 

Vitaceae s.s. Within the Vitaceae, the genera Cajratia, Cyphostemma, Parthenocissus, Tetrastigma 

and Vitis formed a weakly supported clade. Within this clade there were two groupings: 1) 

Cayratia and Tetrastigma; 2) Cyphostemma, Parthenocissus and Vitis, in which the latter genus is 

paraphyletic. Ampelocissus, Ampelopsis, Clematicissus, Cissus and PJioicissus are successively sister 

clades to the other Vitaceae; Ampelopsis was a polyphyledc group and paraphyletic to all the 

Vitaceae s.s. and it was placed close to PJooicissus.

A much broader analysis was performed by Soejima & Wen (2006) using three plastid DNA 

markers (/mL-F, atpQ-rbcT and rps\6); they used 108 accessions which represent 79 Vitaceae 

species in 12 taxa; another 12 taxa were used as the outgroup, these belonged to the related 

families Leeaceae, DiUeniacaeae and Rhamnaceae (Fig. 3.3). A first analysis performed using 

tmT-F for all the samples generated a poorly resolved tree; subsequendy a subset of 39 Vitacae 

accessions and 3 species of Teea and 1 of Dillenia was selected for further analysis using the 

aipB-rbcT intergenic spacer and also the rpsl6 intron in a combined analysis; these accessions 

were selected ensuring representation of the taxonomic diversity of all genera. The results 

resolved several relationships between groups of genera and highlighted some discrepancies 

regarding previous generic delimitations.

Clade A included Ampelopsis-Cissus striata-PJjoicissus; this was a strongly monophyletic group 

(BS^ = 99%; PP'^ = 1) made up of two East-North American and two East-Asian Ampelopsis 

species (three accessions), two African PJooicissus species and the South-American Cissus striata 

Ruiz & Pav. Ampelopsis was shown to be paraphyletic with two distinct sub-clades, the first one 

with pinnately composed leaves (A. arborea Koehne and A. cantoniensis (Hook. & Arn.) 

K.Koch) and the second one with simple or palmately composed leaves (A. cordata Michx. and 

A. delavayana Planch, ex Franch.). Both sub-clades contain both North American and Asian 

species, suggesting an “intercontinental disjunction”.

2 BS = Bootstrap support value; ^ PP = Bayesian posterior probabilities.
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Glade B (BS = 76%) contained three species of Parthenocissus and one of Yua. The genus Yua 

was described by Li (1990) and its species formerly belonged to Parthenocissus-, thus it is not 

surprising that these two genera group together. For this reason, further studies focusing on 

the generic status of Yua are needed.
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Fig. 3.3. Combined chloroplast {tniL-P, atp^-rbcL and rps\6) strict consensus tree of Vitaceae with 
bootstrap values above the branches and Bayesian posterior probabilities more than 95% below the 
branches. Open box = Ampelopsis with pinnate leaves and closed box = Ampelopsis with palmate or 
simple leaves. Arrow indicates the position of Cissus striata. Cl = 0.84; RJ = 0.86 [from Soejima & Wen 
(2006).]
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Clade C was a large well-supported group (BS = 91%; PP = 1), sister to the Parthenocissus and 

Yua clade (Clade B). Within this clade the Asian Ampelocissus {zT.ze.px. A. javalensis (Seem.) W.D. 

Stevens & A. Pool), Nothocissus and Pterisanthes formed a strongly supported sub-clade (Clade 

C-1 (BS = 92%; PP = 1)). The Ampelocissus species within this clade were closer to Nothocissus 

and Pterisanthes than to the Central-American species A. javalensis, which is placed as a sister 

group to all of Clade C-1 (See Fig. 3.3). The genus Nothocissus W2is described by Latiff (1982), 

who raised Ampelocissus Sect. Nothocissus (Miq.) Planch, to a generic status. The results in 

Soejima & Wen (2006) highlight the close relationship of Nothocissus to both Ampelocissus and 

Pterisanthes-, further studies on the generic status of Nothocissus are suggested.

Clade C-2 (also a sub-clade within Clade C (see Fig. 3.3)) was entirely formed by Vitis and was 

strongly supported (BS = 100%; PP = 1). This disagreed with the findings in IngrouiUe et at. 

(2002), where Vitis was paraphyletic. The clade contains two Asian (V. betulifolia Diels & Gilg 

and V. flexuosa Thunb.) and two North American species (K rotundifolia Michx. and V. 

thunbergii Siebold & Zucc.).

Clade D was formed by species of Cissus (Fig. 3.3). In this study most Cissus species were 

placed together in this clade except for Cissus striata that was placed in Clade A. This shows 

that this genus is at least biphyledc, which confirms the results in Rossetto et al. (2002b), 

where the pol^qihyletic status of Cissus was suggested.

Cajratia, Cyphostemma and Tetrastigma together formed Clade E (Fig. 3.3). This clade was very 

well-supported (BS = 100%; PP = 1) also showing that both Cyphostemma and Tetrastigma -west 

monophyletic while Cayratia was paraphyletic within the previous two. Cyphostemma and two 

Cayratia species (C. pedata Gagnep. (two accessions) and C. trifolia (L.) Domin) formed a group, 

while Tetrastigma and two other Cayratia species {C. japonica (Thunb.) Gagnep. and C. 

pseudotrifolia W.T. Wang) formed another group within Clade E.

Later on. Wen et al. (2007) carried out a study on the Vitaceae using the nuclear DNA gene 

GAIl (GA Insensitive-like). This was the first attempt to use GAIl as a phylogenetic marker. 

The origin of the GAIl gene is found in the GibbereUins (GAs), the plant growth regulators. 

This study used 103 accessions in 11 genera (95 species and infraspecific taxa) of Vitaceae and 

two species of Veea (Leeaceae) representing the outgroup. The results of the analysis yielded a
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strict consensus tree which showed 3 major clades (Clade 1-3). Clade 1 comprised the taxa 

Ampelocissus, Ampelopsis, Cissus striata, ParthenocissMS, Pterisanthes, Phoicissus, Vitis and Yua. The 

second major clade was formed by the core Cissus and the third clade includes Cayratia, 

Cyphostemma and Tetrastigma.

Within the large first main clade, three clades were singled out. The first one contained the 

genus Ampelopsis with a distribution across the Northern Hemisphere, the African PJsoicissus 

and Cissus striata the complex from South 7\merica; despite their disjunctive distribution these 

taxa formed a strongly supported monophyletic group (BS = 100%; PP = 1). This supports 

the results obtained using three chloroplasts markers (Soejima & Wen, 2006). Within this clade 

the PJjoicissus species were sister to the Cissus striata complex, and in turn these were nested 

within the paraphyletic genus Ampelopsis. The two recognised taxonomic sections in Ampelopsis 

(Sect. Ampelopsis and Sect. Peeaceifoliae) formed here two separate monophyletic groups. In this 

work it was also suggested that the Australian genus Clematicissus could belong to this clade 

because of its morphological similarities, such as 5-merous flowers and the tendril branches 

terminated in 1-2 umbels. It was also suggested that the complex Cissus striata should be raised 

to form a new genus.

Also within the first main clade, Parthenorissus and Yua formed another strongly supported sub- 

clade (BS = 100%; PP = 1). Both genera were monophyletic, but while the two Yua species 

were well-supported (BS = 94%; PP = 1), the 11 accessions of Parthenorissus showed less 

support (BS= 74%; PP = 0.93). As previously mentioned the genus Yua was created by Li 

(1990) by segregating the species Parthenorissus thomsonii Planch, and P. austro-orientalis 

F.P.Metcalf. This decision was made based on the morpholog}^ of both tendrils and 

inflorescence (Wen et al., 2007). This separation was supported by the results of these studies, 

which show that Yua forms a sister clade to the Parthenorissus group. Additionally, these studies 

point out the shared morphological characters between these two genera, such as digitate 

leaves, 5-merous flowers and inconspicuous floral disks.

The genera Ampelorissus, Pterisanthes and Vitis formed a well supported clade (BS = 97%; PP = 

1). This confirmed the results from Soejima & Wen (2006) except that in Wen et al. (2007) 

they were unable to sequence the GAIl gene for the genus Nothorissus. The genera Ampelorissus 

and Pterisanthes formed a robust group (BS = 100%; PP = 1) but were not themselves 

monophyletic, even though the sample size was rather reduced; only two species of
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Ampelocissus and one species of Pterisanthes were used. The 12 Vitis accessions formed a well- 

supported group (BS = 100%; PP = 0.89) confirming the results in Soejima & Wen (2006).

The second main clade in this study contained the core Cissus (aU Cissus species with exception 

of the C. striata complex). This clade was well-supported with bootstrap and Bayesian 

posterior probabilities values of 1. A total of 27 Cissus accessions were studied, eight of them 

from the Neotropics, six from Asia and 13 from Africa. In this study the Neotropical group 

was nested within the rest of the accessions.

The third main clade was composed of the genera Cajratia, Cyphostemma and Tetrastigma. This 

was also a robustly supported clade (BS = 71%; PP = 1). Both Tetrastigma and Cyphostemma 

form monophyletic groups, however while Cyphostemma was well-supported (BS = 100%; PP 

= 1), Tetrastigma had less support (BS <50%; PP = 0.71). Cayratia was paraphyletic, with C. 

mollissima Gagnep., C. pedata and C. sp. forming a group sister to the rest of taxa within this 

major clade, and the species Cayratia japonica was sister to the Tetrastigma. These results also 

agreed with those of Soejima & Wen (2006).

Also in 2007, Rossetto et al. published the results of a study aiming to clarify the intergeneric 

relationships within Australian Vitaceae using the plastid DNA marker /toL-F and the nuclear 

ribosomal DNA region ITS. In the combined analysis of this study they used 31 Vitaceae 

species in 8 different genera (Ampelocissus, Cayratia, Cissus, Clematicissus, Nothocissus, Khoicissus, 

Tetrastigma and Vitis) and one species of Leeaceae {l^ea indica) as the outgroup. The results 

confirmed the non-monphyly of Cissus, which formed three separate clades. Cissus Clade 1 

contained non-Australian and non endemic species, from very diverse geograpliical areas 

suggesting that this could be the “true Cissus” clade (Rossetto et al., 2007). The combined 

analysis placed Nothocissus spicifera (Griff) Latiff robustly as sister to the Cissus Clade 1 while 

the fn/L-F analysis placed it within the Ampelocissus clade. Further investigation of N. spicifera is 

suggested to determine its placement. The Australian Cissus species C. antarctica, C. hypoglauca 

and C. oblonga form a robust clade {Cissus 2 Clade) both in the /twL-F and combined analysis. 

The placement of the remaining Australian Cissus species {C. sterculiifolid) within this clade was 

weakly supported. The trnL-T data strongly supported a clade formed by two South-American 

Cissus species (C tweediana (Baker) Planch, and C. striata), sister to the species in the Australian 

genus Clematicissus {Cissus 3 Clade). Interestingly the other South-American Cissus species 

included in this analysis (Cissus amas^nica Linden and Cissus anisophylla Lombardi) were placed
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within the Cissus 1 Clade. In the combined analysis all the Vitis species used formed a well 

supported clade (BS = 81%; PP = 1), sister to the Cissus 1 Clade, M spicifera and an 

Ampelocissus species. Tetrastigma and Cayratia also formed a well supported clade (BS = 96%; PP 

= 1) in the combined analysis, with Cayratia being paraphyletic and Tetrastigma monophyletic.

3.3 Aims

The general aim of this chapter is to improve phylogenetic understanding within the family 

Vitaceae particularly at generic level, using plastid DNA sequences.

This general aim can be divided into the following specific objectives:

To obtain sequences for several Thai Vitaceae, which have not been sequenced to 

date.

To produce phylogenetic trees from which relationships between taxa can be inferred. 

To clarify whether the different taxa form monophyletic groups and determine their 

sister groups.

To analyse biogeographical patterns, to understand the history of the group and assess 

the phylogenetic history of taxonomicaUy useful morphological characters.

3.4 Material and Methods

3.4.1 Origin of plant material

Newly collected samples used in this study were obtained during a field-trip to Thailand in 

February-May 2007 and preserved in silica-gel in order to reduce DNA degradation before 

extraction (Chase & HiUs, 1991; Hodkinson et al, 2007). Additional sequences representing 

genera not collected during the field-trip were obtained from GenBank 

(http://www.ncbi.nlm.nih.govl. aU published in Soejima & Wen (2006). In total, 21 of the 

samples included in the study were sequenced here and 29 were obtained from GenBank. A 

complete list of the samples used is given in Table 3.3.

A total of 45 samples representing 11 out of a total of 14 existing Vitaceae genera and all of 

the 10 Vitaceae genera occurring in Thailand were used in this study. Additionally 5 samples
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were included as the outgroup (see section 3.4.2). The Vitaceae genera sampled in this study 

included 34 species as follows: Ampelocissus (4 species), Ampelopsis (2 species), CayraUa (5 

species), Cissus (5 species), Cyphostemma (3 species), Nothocissus (1 species), Parthenocissus (3 

species), Pterisanthes (2 species), PJooicissus (2 species), Petrastigma (5 species) and Vitis (2 

species).

For the ^mL-F gene region, 40 sequences were used: 13 of them were sequenced here and 27 

were downloaded from GenBank. Out of the 40 samples, 5 belonged to the outgroup and 35 

to the ingroup. The ingroup included 32 species as foUows: Ampelocissus (3 species), Ampelopsis 

(2 species), Cayratia (5 species), Cissus (5 species), Cyphostemma (3 species), Nothocissus (1 

species), Parthenocissus (3 species), Pterisanthes (1 species), Rhoicissus (2 species), Petrastigma (5 

species) and Vitis (2 species).

For the atpQ-rbcL gene region, 43 sequences were used: 21 of them were sequenced here and 

22 were downloaded from GenBank. Out of the 43 samples, 2 belonged to the outgroup and 

41 to the ingroup. The ingroup included 32 species as follows: Ampelocissus (4 species), 

Ampelopsis (2 species), Cayratia (5 species), Cissus (5 species), Cyphostemma (3 species), Nothocissus 

(1 species), Parthenocissus (2 species), Pterisanthes (2 species), PJooicissus (1 species), Petrastigma (5 

species) and Vitis (2 species).

For the rps\(s gene region, 39 sequences were used: 16 of them were sequenced here and 23 

were downloaded from GenBank. Out of the 39 samples, 3 belonged to the outgroup and 36 

to the ingroup. The ingroup included 31 species as follows: Ampelocissus (4 species), Ampelopsis 

(2 species), Cayratia (5 species), Cissus (5 species), Cyphostemma (3 species), Parthenocissus (2 

species), Pterisanthes (1 species), PJooicissus (2 species), Petrastigma (5 species) and Vitis (2 

species). No sequences for the species within the genus Nothocissus were available and 

therefore it was not represented in this analysis.

Some 20 Thai Petrastigma sequences were obtained during this study but since the taxonomic 

account for this genus was not completed at the dme of the phylogenetic analysis, I was 

unable to identify these specimens with confidence. In order to avoid confusion it was 

decided to exclude them from the analysis until identified. An additional analysis including 

these samples will be carried out at a later date. However, 5 Petrastigma species obtained from 

GenBank were included in the analyses (see Table 3.3.).
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AH steps of this study were carried out by the author at the molecular laboratory. Department 

of Botany, TCD.

3.4.2 Outgroup selection

A suitable outgroup should be close enough to the ingroup to allow sequence alignment but 

distant enough to provide correct rooting of the phylogenetic tree (Baldwin, 1992; MoUer & 

Cronk, 1997). In the present study outgroups were selected on the basis of previous Vitaceae 

studies by Soejima & Wen (2006) and Wen et al. (2007). Four L^ea (Leeaceae) sequences 

obtained from GenBank were used due to the controversial relationship with the Vitaceae (see 

section 2.2). A representative from the DiUeniaceae {Dillenia sp.) (sequence obtained from 

GenBank) was also used since it has been pointed out in previous research to be closely 

related to the Vitaceae (Chase et at, 1993; Hilu et al., 2003; Soejima & Wen, 2006; Wen et al., 

2007). See Table 3.3. for the details of the outgroup sequences used.

3.4.3 DNA extraction and purification

AU the samples were extracted and purified following the CTAB protocol in Hodkinson et al 

(2007), which is adapted from Doyle & Doyle (1987). See Appendix 1, Protocols 1 and 2. 

After that the total DNA was tested for quantity and quality using gel electrophoresis 

(Appendix 1, Protocol 3). Subsequently the total genomic DNA was purified using the 

Jetquick Spin Column Technique (Genomed GmbH, Germany), following the protocols 

recommended by the manufacturer (Appendix 1, Protocol 4).

3.4.4 Gel electrophoresis

Gel electrophoresis was the method used to check the quality and quantity of DNA in the 

samples at different stages of analysis, such as after DNA extraction or after a PCR. When 

testing the results of the DNA extraction, 6 1 of sample was used, while when the PCR 

product was tested only 4ul was used. In addition, 2|jl of loading dye was used as a negative 

control. The complete process is detailed in Appendix 1, Protocol 3.
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3.4.5 DNA amplification

Double-stranded copies of the atpQ-rbc\^ spacer were amplified with the polymerase chain 

reaction (PCR), using primers published in Samuel et al. (1997). The primers used were 2R and 

IR (Table 3.4.). The same procedure was performed for the rps\(i intron using the primers 

from Oxelman et al. (1997); 16F and 2R (Table 3.4.). For ^at^L-F the primers used were 

obtained from Taberlet et al (1991) except for the reverse primer that was from Soejima & 

Wen (2006). For trtiL-V, numerous amplification reactions were performed modifying 

different settings at a time. The results obtained first showed a very low amount of DNA 

amplification and therefore the results were deemed insufficient for further DNA sequencing. 

A special primer designed by Soejima & Wen (2006) especially for the family Vitaceae named 

trvL-V f ’ (details in Table 3.4.) was tested with positive results. Details of the PCR reaction are 

given in Appendix 1, Protocol 5.

Table 3.4. Primers used in the phylogenetic study.

1 atp^-rbcl^
' 1

Sequence Direction
1

Reference

2R 5’-GAAGTAGTAGGATTGATTCTC-3’ Forward
Samuel et al (1997)

IR 5’-GTTTCTGTTTGTGGTGACAT-3’ Reverse

rps\G Sequence Direction Reference

16F 5’ GTGGTAGAAAGCAACGTGCGACTT-3’ Forward
Oxelman et al (1997)

2R 5’-TCGGGATCGAACATCAATTGCAAC-3’ Reverse

rr«L-F Sequence Direction Reference

C 5’-CGAAATCGGTAGACGCTACG-3’ Forward Taberlet et al, (1991)

f’ 5’- ATTTTCAGTCCTCTGCTCTACC-3’ Reverse Soejima & Wen (2006)

After the amplification, 4|jJ aliquots of the product together with 2|jl of loading dye were 

tested by electrophoresis (Appendix 1, Protocol 3). Positive and negative controls were also 

included in order to test for the quality and quantity of DNA.

Subsequently the PCR products were purified using once again the Jetquick Spin Column 

Technique (Genomed GmbH, Germany), following the protocols recommended by the 

manufacmrer (Appendix 1, Protocol 4).

266



3. Molecular Phylogenetics of the Grape Family

3.4.6 Cycle sequencing and sequence product purification (ethanol clean-up)

Cycle sequencing reactions were performed for each primer. Each forward and reverse 

sequence reacdons were set up as indicated in Appendix 1, Protocol 6. Variable amounts of 

dHjO (dionised ultrapure water) and DNA were used based on the quality of the DNA 

template. Once the sequencing reactions were performed, the products were cleaned following 

the protocol in Appendix 1, Protocol 7.

3.4.7 Editing and aligning of sequence reads (chromatographs)

In preparation for sequencing, the pellet was re-suspended in 25jjJ of Hi-Di™ Formamide 

(Applied Biosystems) or TSR (Template Suppression Reagent; Applied Biosystems) and 

mixed. The tubes were then heated up at 95°C for 5 minutes and subsequently laid in ice for 3 

minutes and spun down in a centrifuge (Appendix 1, Protocol 8). Sequences were then run 

and analysed on an Applied Biosystems Prism™ 310 Genetic Analyzer using the module SEQ 

POP6 RAPID (1.0-mL) E of the ABI Prism™ 310 DNA Sequencing Analysis Software, 

version 3.4.1. The reverse and forward sequence reads were first edited independently, 

trimming the ambiguous characters normally found at the edges of the sequences, using 

AutoAssembler™ Version 2.1 (Applied Biosystems). The forward and reverse sequences were 

then assembled using AutoAssembler™. At this stage the assembled sequences were 

examined, sorting any possible base pair disagreements between the reverse and forward 

sequences. The sequences were then transferred to the program “Se-Al” Sequence vVignment 

Editor v2.0all (Rambaut, 2002) for manual alignment. The alignment was performed 

following Kelchner’s (2000) suggestions on non-coding chloroplast DNA analysis. The 

aligned sequences were then exported to PAUP* 4.0bl0 for phylogenetic studies (Swofford, 

2002).

3.4.8 Phylogenetic analysis

Gaps smaller than 10 bp were coded as missing data, unless they were caused by regions 

where there was an obvious tandemly arranged duplication in one sequence that was clearly 

due to a single mutation (a duplication). Such duplications were only given a weight of one by 

including only the first base of the duplication instead of the entire duplication in the
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subsequent phylogenetic analyses. Gaps larger than 10 bp were excluded from analyses. Each 

of the chloroplast regions {atpQ-rhd^, tmL-¥ and rps\G) were analysed separately. Additionally, 

one combined dataset including all the DNA regions was analysed. This is an appropriate 

approach because all regions come from the non-recombining chloroplast genome that is 

uniparentaUy inherited and should have the same phylogenetic history.

For the combined chloroplast matrix, 35 sequences were used: 12 of them were sequenced 

here and 23 were downloaded from GenBank. Out of the 35 samples, 3 belonged to the 

outgroup and 32 to the ingroup. The ingroup included 30 species as follows: Ampelocissus (3 

species), Ampelopsis (2 species), Cajratia (5 species), Cissus (5 species), Cjphostemma (3 species), 

Nothocissus (1 species), Parthenocissus (2 species), Pterisanthes (1 species), PJioicissus (1 species), 

Tetrastigma (5 species) and Vitis (2 species). Four out of the 35 sequences used had missing 

data as follows: Ampelocissus harhata ATB 36 had a partial sequence for trriL-Y, both Nothocissus 

spicifera and Peea macrophjlla had the rps\6 sequence missing and Dillenia sp. had the atpQ-rbcL 

sequence missing.

All data were then analysed using the maximum parsimony (MP) method in PAUP* 4.0bl0 

(Swofford, 2002) to provide phylogenetic trees. AH characters had equal weight and were 

unordered. Maximum parsimony analyses were performed using the heuristic search 

algorithms of PAUP* with 1,000 replicates of random addition sequence (holding 20 trees at 

each replication) and with TBR (tree-bisection-reconnection) branch swapping on “Multiple 

Trees” and MaxTrees set to automatically increase by 100. Branch support was examined 

using 1,000 bootstrap replicates of a heuristic search with simple addition sequence and TBR 

branch swapping. The consistency index (Cl) (Kluge & Farris, 1969) and retention index (RI) 

(Farris, 1989) were calculated using PAUP*.

Additional Bayesian analyses were carried out for all four datasets. Nucleotide substitution 

parameters were determined for the separate cpDNA datasets using the Akaike Information 

Criterion (AIC) as implemented in MODELTEST version 3.7 (Posada & Crandall, 1998). The 

following molecular evolution models were selected: GTR+G for tmL-P, TVM+G for atpP>- 

rbcL and TIM+G for rps\6. Bayesian phylogenetic inference analysis (Mau et al., 1999) was 

executed with MrBayes version 3.1.2 (Ronquist & Huelsenbeck, 2003) with the model 

parameters determined from MODELTEST. For the tmL-¥ analysis, 4 Markov chain Monte 

Carlos (mcmc) mns were employed which were monitored over 1 million generations and
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trees were sampled every 1,000 generations. For the atp^-rbc\^ analysis 4 Markov chain Monte 

Carlos (mcmc) runs were employed which were monitored over 400,000 generations and trees 

were sampled every 100 generations. For the rps\(i analysis 4 Markov chain Monte Carlos 

(mcmc) runs were employed which were monitored over 600,000 generations and trees were 

sampled every 100 generations. For the combined analysis 4 Markov chain Monte Carlos 

(mcmc) runs were employed which were monitored over 3 million generations and trees were 

sampled every 1,000 generations. For each separate analysis, the first 25% of the sampled trees 

were discarded as burn-in. Mcmc consensus trees were visualized in FigTree vl.2.2 

(http://tree.bio.ed.ac.uk/software/figtree/).

Mesquite version 2.72 (Madison & Madison, 2009) was used to trace character evolution.

3,5 Results

3.5.1 The /r«L-F dataset

Characteristics of this dataset are summarised in Table 3.5. The total length of the tmL, intron 

and the tmL^-tmF intergenic spacer were confirmed using a comparative alignment of Cayratia 

pedata (Lam.) Juss. ex Gagnep. (Vitaceae), obtained from GenBank (AB235004; Soejima & 

Wen, 2006). The final aligned matrix was 1,084 bp long. A total of 432 characters were 

excluded. Of the remaining 652 characters, 420 (64.4% of the included characters) were 

constant, 125 (19.2%) were variable but parsimony-uninformative and 107 (16.4%) characters 

were parsimony-informative.

Parsimony analysis generated 228 equally most parsimonious trees of 339 steps with a 

consistency index (Cl) of 0.850 and a retention index (RI) of 0.869. Bootstrap (BS) 

percentages (>50% BS) are described as low (50 74%), moderate (75 84%) and high 

(85 100%). One of the equally most parsimonious trees is shown as a phylogram in Fig. 3.4. 

and as a cladogram, with bootstrap and Bayesian posterior probability values together with 

strict consensus information, in Fig. 3.5.

The family Vitaceae (in this study 11 genera were included), formed a strongly supported 

monophyletic clade (BS = 96%; PP = 1). Within this clade species of Ampelocissus martinii, 

Ampelopsis, Cissus striata and Rhoicissus formed an unresolved grade.
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Cayratiaparaphyletic, appearing twice in the tree. The first Cajratia clade {Cayratia Glade 1) 

is strongly supported (BS = 94%; PP = 1) and groups as sister to the strongly supported (BS 

= 100%; PP = 1) monophyletic Tetrastigma clade with moderate support (BS = 81%; PP = 

0.99). Cyphostemma species group together (BS = 100%; PP = 1) sister to Tetrastigma and the 

first Cayratia clade. However, this relationship is not supported in the strict consensus tree, 

where the strongly supported second Cayratia clade {Cayratia Clade 2) (BS = 98%; PP = 1) 

together with the Cyphostemma clade and the Tetrastigma and first Cayratia clades form a strongly 

supported (BS = 93%; PP = 1) trichotomy.

The relationships among the rest of the genera in this study were unclear, due to the low 

resolution at the backbone of the tree. A few phylogenetic relationships were resolved at the 

terminal branches, with low to high support. Nothocissus and Pterisanthes form a weakly 

supported clade (BS = 63%; PP = 0.99). The Asian Parthenocissus species form a weakly 

supported clade (BS = 63%; PP = 0.94), while the position of the North American 

Parthenocissus species (P. quinquefolia (L.) Planch.) is unresolved and located elsewhere in the 

tree. The Thai Cissus species sampled form a strongly supported monophyletic group (BS = 

100%; PP = 1), while the South American Cissus striata does not group with them. This 

suggests Cissus is at least biphyletic. Vitis species group together forming a strongly supported 

monophyletic group (BS = 89%; PP = 1).
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--------5 changes

Fig. 3.4. One of 228 equally most parsimonious trees shown as a phylogram obtained from sequence 
analysis of the tmL-F sequence data. Values above branches represent the number of steps supporting 
each branch.
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Fig. 3.5. Same tree as Fig. 3.4. {tmL,-F), shown as a cladogram. Values above branches represent the 
bootstrap support above 50%. Values below branches represent Bayesian posterior probabilities. 
Arrow heads represent nodes not found in strict consensus. Major groupings are also indicated.
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3.5.2 The atp'B-rbcl^ dataset

The characteristics of this dataset are summarised in Table 3.5. The total length of the atpQ- 

rbcL intergenic region, was confirmed using a comparative alignment of Cajrafiapedata (Lam.) 

Juss. ex Gagnep. (Vitaceae), obtained from GenBank (AB234919; Soejima & Wen, 2006). The 

final aligned matrix was 1,140 bp long. A total of 523 characters were excluded. Of the 

remaining 617 characters, 486 (78.8% of the included characters) were constant, 42 (6.8%) 

were variable but parsimony-uninformative and 89 (14.4%) characters were parsimony- 

informative.

Parsimony analysis generated 9 equally most parsimonious trees of 167 steps with a Cl of 

0.856 and a RI of 0.933. One of the equally most parsimonious trees is shown as a phylogram 

in Fig. 3.6. and as a cladogram, with bootstrap and Bayesian posterior probability values 

together with strict consensus information, in Fig. 3.7.

The family Vitaceae formed a strongly supported clade (BS = 100%; PP = 1). Within the 

Vitaceae clade Ampelopsis, Cissus striata and Rhoicissus, formed a weakly supported group (BS = 

64%; PP = 0.99) not supported in the strict consensus, sister to the rest of the Vitaceae. Cissus 

striata and Rhoicissus rhomboidea Planch, formed a weakly supported group (BS = 55%; PP = 

0.93).

Tetrastigma formed a moderately supported monophyletic group (BS = 84%; PP = 1) in the 

cladogram sister to a weakly supported clade (BS = 58%; PP = 0.81) containing all the Cajratia 

species. In the strict consensus tree the Tetrastigma clade, the Cayratia clade and the strongly 

supported monophyletic (BS = 100%; PP = 1) Cyphostemma clade formed a trichotomy weakly 

supported in the parsimony analyses (BS = 58%) but strongly supported in the Bayesian 

analyses (PP = l).Within the Cayratia clade, two strongly supported groups were formed (BS = 

100% and PP = 1, 97% and PP = 1, respectively). Within the Cyphostemma clade, the Thai 

Cyphostemma species formed a weakly supported clade (BS = 76%; PP = 0.97) with the South 

African Cyphostemma bainesii (Hook.f.) Desc. The Asian Parthenocissus form a strongly supported 

(BS = 98%; PP = 1) monophyletic group.

The relationships among the rest of the genera in this study were unclear, due to low 

resolution at the backbone of the tree. A few phylogenetic relationships were resolved at the 

terminal branches, some with high support. The Thai Cissus species formed a strongly
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supported monophyletic group (BS = 100%; PP = 1), while the South American Cissus striata 

groups with Rhoicissm and Ampelopsis species. This suggests Cissus is at least biphyletic. The two 

Pterisanthes species used in this study formed a weakly supported (BS = 58%; PP = 0.89) 

monophyletic group, these together with Nothocissus spicifera formed a strongly supported clade 

(BS = 88%; PP = 1). Vitis species formed a weakly supported monophyletic group (BS = 

64%; PP = 0.98).
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Fig. 3.6. One of 9 equally most parsimonious trees shown as a phylogram obtained from sequence 
analysis of the atpQ-rbch sequence data. Values above branches represent the number of steps 
supporting each branch.
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Fig. 3.7. Same tree as Fig. 3.4. {aipB-rbcL), shown as a cladogram. Values above branches represent the 
bootstrap support above 50%. Values below branches represent Bayesian posterior probabibdes. 
Arrow heads represent nodes not found in strict consensus. Major groupings are also indicated.
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3.5.3 The rpsl6 dataset

The characteristics of this dataset are summarised in Table 3.5. The total length of the rps\(y 

intron, was confirmed using a comparative alignment of Cajratia pedata (Lam.) Juss. ex 

Gagnep. (Vitaceae), obtained from GenBank (AB234952; Soejima & Wen, 2006). The final 

aligned matrix was 1,112 bp long. A total of 508 characters were excluded. Of the remaining 

604 characters, 384 (63.6% of the included characters) were constant, 107 (17.7%) were 

variable but parsimony-uninformative and 113 (18.7%) characters were parsimony- 

informative.

Parsimony analysis generated 96 equally most parsimonious trees of 327 steps with a Cl of 

0.826 and a RI of 0.881. One of the equally most parsimonious trees is shown as a phylogram 

in Fig. 3.8. and as a cladogram, with bootstrap and Bayesian posterior probability values 

together with strict consensus information, in Fig. 3.9.

The family Vitaceae (including llgenera), formed a strongly supported clade (BS = 97%; PP = 

1). Within this clade two moderately to strongly supported clades were formed. The first clade 

had moderate support (BS = 82%; PP = 0.94) and contained the genera Ampelocissus, 

Ampelopsis, Cissus, Parthenocissus, Pterisanthes, PJjoicissus and Within this clade the Thai

Cissus species formed a strongly supported monophyletic group (BS = 100%; PP = 1), in a 

trichotomy with a supported clade (BS = 78%; PP = 1) formed by Ampelopsis, PJooicissus and 

the South American Cissus striata and a weakly supported Ampelocissus, Parthenocissus, Pterisanthes 

and Vitis clade (BS = 55%; PP = 0.74). The appearance of Cissus in two separate places in the 

tree suggests Cissus is at least biphyletic. Within the Ampelopsis-Cissus striata clade-R^ofaA»j', 

PJooicissus species formed a strongly supported monophyletic group (BS = 87%; PP = 1), sister 

to two Ampelopsis species and C. striata. Within the latter clade, Vitis forms a supported 

monophyletic group (BS = 80%; PP = 1).

The second clade within the Vitaceae had strong support (BS = 95%; PP = 1) and contained 

Cayratia, Cyphostemma and Tetrastigma species. Cayratia was paraphyletic, appearing twice in the 

tree but there is no evidence against its monophyly as it is a trichotomy in the strict consensus 

tree. Cayratia Clade 1 was strongly supported (BS = 97%; PP = 1), while Tetrastigma forms a 

monophyletic group (BS = 69%; PP = 1). Cayratia Clade 2 and the Cyphostemma clade formed a 

group not supported in the strict consensus tree. Both Cayratia Clade 2 and the Cyphostemma 

clade are strongly supported (both with BS = 100% and PP = 1), with Cyphostemma appearing 

monophyletic. The monophyly of Cayratia emarginata is not confirmed, since the two samples 

included form a polytomy together with Cayratia mollissima in the strict consensus tree.
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3.5.4 The combined dataset
The characteristics of this dataset are summarised in Table 3.5. The matrix used for the 

combined analysis was obtained from tmL-tmV, atpV>-rbcL and rps\6 sequences. The final 

aligned matrix was 3,336 bp long. A total of 1,462 characters were excluded and of the 

remaining 1,874 included characters, 1,306 (69.7% of the included characeters) characters were 

constant, 305 (16.3%) were variable but parsimony-uninformative and 263 (14%) characters 

were parsimony-informadve.

Parsimony analysis generated 42 equally most parsimonious trees of 806 steps with a Cl of 

0.839 and a RI of 0.859. One of the equally most parsimonious trees is shown as a phylogram 

in Fig. 3.10. and as a cladogram, with bootstrap and Bayesian posterior probability values 

together with strict consensus informadon, in Fig. 3.11.

The family Vitaceae (including llgenera), formed a strongly supported clade (BS = 100%, PP 

= 1). Within this clade A.mpelopsis, Cissus striata and Khoicissus rhomboidea formed a strongly 

supported group (BS = 87%, PP = 1), sister to the rest of the Vitaceae (BS = 76%, PP = 1). 

The South American Cissus striata and Rhoirissus rhomboidea formed a weakly supported group 

(BS = 62%, PP = 0.8).

Within this, the Thai Cissus {C. hastata, C. hejneana, C. nodosa and C. repandd) species formed a 

strongly supported monophyledc group (BS = 100%, PP = 1). Cissus appears in two separate 

places in the trees (Fig. 3.10; Fig. 3.11.).

Tetrastigma formed a strongly supported monophyledc group (BS = 100%, PP = 1), sister to a 

strongly supported clade (BS = 100%, PP = 1) containing Cajratia japonica and Cayratia trifolia 

species. This clade had moderate support (BS = 80%; PP = 1). There is also a strongly 

supported (BS = 100%, PP = 1) second Cayratia clade (C. emarginata, C. mollissima and C. 

pedatd). The Tetrastigma clade, the two Cayratia clades and the strongly supported monophyledc 

(BS = 100%, PP = 1) Cyphostemma clade formed a strongly supported clade (BS = 99%, PP = 

1). Cayratia appears to be paraphyledc. Within the Cyphostemma clade, the Thai Cyphostemma 

species formed a moderately supported clade (BS = 82%, PP = 0.99) with the South African 

Cyphostemma bainesii (Hook.f.) Desc. Two Ampelocissus species appear consecutively as sister to
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the Cajratia-Cjphostemma-Tetrastigma clade, however this is not supported in the strict 

consensus tree.

The relationships among the rest of the genera in this study were unclear, due to low 

resolution in the backbone of the tree. However, a few phylogenetic relationships were 

resolved at the terminal branches with high support. The North-American species 

Parthenodssus quinquefolia formed a strongly supported (BS = 95%, PP = 1) monophyletic group 

with the Asian species Parthenodssus tricuspidata Planch. Pterisanthes heterantha M.A.Lawson 

formed a strongly supported clade (BS = 99%, PP = 1) together with Nothodssus spidfera. The 

North-American species Yitis rotundifolia formed a strongly supported (BS = 95%, PP = 1) 

monophyletic group with the Asian species Vitis thunhergii.

281



3. Molecular Phylogenetics of the Grape Family
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Fig. 3.10. One of 263 equally most parsimonious trees shown as a phylogram obtained from the 
combined chloroplast analysis. Values above branches represent the number of steps supporting each 
branch.

282



3. Molecular Phylogenetics of the Grape Family
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Fig. 3.11. Same tree as Fig. 3.10 (the combined chloroplast dataset), shown as a cladogram. Values 
above branches represent the bootstrap support above 50%. Values below branches represent 
Bayesian posterior probabilities. Arrow heads represent nodes not found in the strict consensus. Major 
groupings are also indicated.
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Fig. 3.13. Evolution of 
Inflorescence Position in the 
Vitaceae mapped onto the 
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tree derived from the combined 
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Fig 3.13.

Fig. 3.12. Evolution of Flower 
Merosity in the Vitaceae 
mapped onto the combined 
Parsimony and Bayesian tree 
derived from the combined 
chloroplast analysis. Black 
branches represent 4-merous 
flowers, white 5-merous and 
grey 4- and 5-merous.
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Fig. 3.14. Evolution of Plant Sexuality in the Vitaceae mapped onto the combined Parsimony 
and Bayesian tree derived from the combined chloroplast analysis. Black branches represent 
hermaphroditic sexuality, white polygamo-monoecious and grey polygamo-dioecious.

3.6 Discussion

Vitaceae

The taxa presented in this study were mainly Paleotropical Vitaceae with emphasis on the Thai 

taxa. Additional taxa from the Neotropics and North America were also included (obtained 

from GenBank; see section 3.4.1.). A total of 45 samples representing 11 out of a total of 14 

recognised Vitaceae genera and all of the 10 Vitaceae genera occurring in Thailand were 

included. The Vitaceae genera sampled in this study included 34 species as follows: 

Ampeiocissus (4 species), Ampelopsis (2 species), Cayratia (5 species), Cissus (5 species), 

Cyphostemma (3 species), Nothocissus (1 species), Parthenocissus (3 species), Pterisanthes (2 species), 

PJsoicissus (2 species), Teirastigma (5 species) and Vitis (2 species). Representatives of the 3
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remaining Vitaceae genera Acareosperma (Laos), Ckmaticissus (Australia) and Yua (China, India 

and Nepal) were not included due to lack of material.

The Vitaceae are monophyletic with high support values across all the analyses: 96% BS and 1 

PP in tniY-V, 100% BS and 1 PP in atpQ-rbcY, 97% BS and 1 PP in rps\6 and 100% BS and 1 

PP in the combined analysis (Table 3.6.). This has been found in previous studies using 

various genes (Rossetto et aL, 2001, 2002b, 2007; Ingrouille et al., 2002; Soejima & Wen, 2006; 

Wen et al., 2007). vVthough none of the studies above included aU of the Vitaceae genera, the 

Vitaceae genera they included consistendy grouped together. Morphological synapomorphies 

in the Vitaceae include leaf-opposed tendrils, climbing habit, and several seed characters (Wen 

et al., 2007). Vitaceae seeds have a cord-like raphe on the adaxial surface, extending from the 

hilum to the seed apex and continuing onto the abaxial surface. A groove is commonly 

present on both sides of the raphe, and a chalazal knot (a depressed to raised region) is on the 

abaxial surface (Soejima & Wen, 2006; Wen, 2007; Wen et al, 2007).

The generic delimitation in Vitaceae has been reported as problematic (Soejima & Wen, 2006; 

Wen, 2007; Wen et al., 2007). In this study some intergeneric relationships were resolved. The 

genera Cayratia, Cyphostemma and Yetrastigma consistently grouped together across aU the 

analyses. Similarly, a clade containing the South American species Cissus striata, the African 

genus Rhoicissus and Asian and North American Ampelopsis species was found in almost all the 

trees. There is also evidence supporting a group containing Nothocissus and Pterisanthes species. 

These relationships are discussed below.

Three high-level major clades have been reported within the Vitaceae (Soejima & Wen, 2006; 

Wen et al., 2007). The first clade (Clade 1 in Wen et al. (2007)) mcludcd Ampelocissus, Ampelopsis, 

the Cissus striata complex, Parthenocissus, Pterisanthes, Rhoicissus, Vitis and Yua. The second clade 

(Clade 2 in Wen et al. (2007)) included the core Cissus while the third clade (Clade 3 in Wen et 

al (2007)) included Cayratia, Cyphostemma and Tetrastigma. In my study, the Thai Cissus grouped 

together in a consistently strongly supported group that could be analogous to Clade 2 as 

mentioned in Wen et al. (2007) (Table 3.6.). As detailed above, Cayratia, Cyphostemma and 

Tetrastigma form a clade consistent with Clade 3 (Table 3.6.). The rest of the Vitaceae species 

do not group together in my study and remain largely unresolved; therefore Clade 1 is not 

supported here. Similarly, results in Rossetto et al (2007), showed two highly resolved groups 

analogous to Clades 2 and 3 in Wen et al (2007). However, species belonging to Clade 1 in
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Wen et al. (2007) do not group together in Rossetto et al. (2007) and also remain largely 

unresolved. Interestingly, in Rossetto et al. (2007), a strongly supported third Cissus clade 

containing all the Australian Cissus is reported separate from the “core Cissus" (Clade 2 in Wen 

et al. (2007)) and the Cissus striata complex (within Clade 1 in Wen et al. (2007)).

Additionally, in Wen et al. (2007), it is suggested that the phylogenetic relationships within the 

Vitaceae need to be tested further before discussing character evolution. However, they 

indicate that Clade 1 contains taxa primarily with 5-merous flowers, and Clades 2 and 3 

contain taxa with 4-merous flowers. From this, they suggest that since the taxa bearing 4- 

merous flowers are positioned in taxa resulting from basal nodes in the tree, this supports the 

evolution of 5-merous flowers from 4-merous flowers. However, the Cissus striata complex is 

placed within Clade 1 but contains taxa with 4-merous flowers; suggesting that they were 

derived from 5-merous flowers (Wen et al., 2007). An alternative hypothesis is also suggested: 

4-merous flowers might have evolved independently 3 times in Vitaceae (in Clade 2, in Clade 

3 and in the Cissus striata complex). In this thesis, the clades containing species consistent with 

Clades 2 and 3 of Wen et al (2007) also consistently contain 4-merous flowers (Fig 3.12.). 

Species in Clade 1 of Wen et al (2007) do not group together in my analysis. These have 

mostly 5-merous flowers with the exception of Cissus striata (4-merous), Nothocissus spicijera (4- 

merous) and Ampelocissus barbata (4- and 5-merous flowers) (Fig. 3.12.). Due to the low 

resolution in the backbone of my phylogenetic tree the evolution of the flower merosity is not 

clear. The results here suggest that the evolution of 4-merous flowers could have occurred 

independently on a number of occasions perhaps up to 4 times in the Vitaceae. Similarly to 

the first hypotheses suggested by Wen et al (2007), the 4-merous species Cissus striatal^ nested 

within a 5-merous clade suggesting that Cissus striata was derived from a species with 5-merous 

flowers. Within the Nothocissus-Pterisanthes Clade both 4-merous and 5-merous species coexist 

and the evolution of the merosity is not clear. Interestingly Ampelocissus barbata can have both 

4- and 5-merous flowers in the same plant, indicating that this character can exist in both 

forms and that the genetic basis of that trait may be simple.

The evolution of additional morphological characters was also explored. Taxa in the Cayratia- 

Cyphostemma-Petrastigma Clade all have axillary inflorescences, while most of the remaining taxa 

have leaf-opposed inflorescences with the exception of Parthenocissus and Nothocissus species, 

together with the outgroup Dillenia, which have terminal inflorescences. (Fig. 3.13) This 

suggests that axillary inflorescences are the derived state in the family and may have developed
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from leaf-opposed inflorescences. The evolution of terminal inflorescences could have 

occurred independently 2 times, although lack of resolution in the polytomy precludes any 

strong conclusion.

Vitaceae can be hermaphroditic or polygamo-monoecious to polygamo-dioecious. Most taxa 

included in this study hermaphroditic. All Tetrastigma and Vitis species are polygamo-dioecious 

and this suggests that trend towards dioecy has evolved twice independently from a 

hermaphroditic sexuality (Fig. 3.14.). All Ampelocissus and Pterisanthes taxa are polygamo- 

monoecious, but in this case it is not clear the number times the character has evolved 

independently since the Ampelocissus species were not resolved in the polytomy of the 

phylogenetic tree. Additionally, Cissus species have been reported to be hermaphroditic or 

polygamo-monoecious (Wen, 2007). Although the Cissus species included in this analysis are 

hermaphroditic, if polygamo-monoecious Cissus species were included, this would suggest that 

this character could have evolved up to 3 times independently, also deriving from a 

hermaphroditic sexuality.

Cayratia, Cyphostemma and Tetrastigma

The genera Cayratia, Cyphostemma and Tetrastigma consistently grouped together across all the 

analyses, mostly with high support (93% BS and 1 PP in trriC-P, 1 PP in atpQ-rbcT, 95% BS 

and 1 PP in rps\6, and 99% BS and 1 PP in the combined analysis), except in the atpP>-rbcT 

parsimonious analysis where it had low support (BS = 58% (Fig. 3.7.), (Table 3.6.)). Strong 

support for this clade has also been reported in previous studies (Soejima & Wen, 2006; Wen 

et al., 2007). In studies where Cyphostemma was not included, Cayratia and Tetrastigma still 

formed a robust clade (Rossetto et al., 2001, 2002b, 2007). In IngrouiUe et al. (2002) these three 

taxa formed a weakly supported clade together with \Citis and Parthenocissus.

Within the highly supported Cayratia-Cyphostemma-Tetrastigma clade, a clade containing 

Tetrastigma, and a group formed by Cayratia japonica and Cayratia trifolia (in my study as Cayratia 

Clade 1) was found with moderate support in the ^mL-F and combined analyses (BS = 81%, 

PP = 0.99 (Fig. 3.5.); BS = 80%, PP = 1 (Fig. 3.11.); respectively (Table 3.6.)). In the atpQ-rbcT 

analysis Cayratia Clade 1 and a second Cayratia clade containing C. emarginata, C. mollissima and 

C. pedata (here as Cayratia Clade 2) group together with low support (BS = 58%; PP = 0.81) 

(Fig. 3.7.). Therefore, the atpP>-rbcT analysis supports the monophyly of Cayratia but the other
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analyses do not. This clade containing all the Cajratia species is sister to Cyphostemma and 

Tetrastigma. In the rps\(i analysis Tetrastigma, the Cayratia Clade 1 and an unsupported clade 

made up by Cyphostemma and Cayratia Clade 2, form a trichotomy (BS = 95%; PP = 1) (Fig. 

3.9.). In previous studies, a clade formed by Tetrastigma, and at least either Cayratia japonica or 

Cayratia trifolia (often both species and sometimes including other related Cayratia species) was 

supported (IngrouiUe et al., 2002; Rossetto et ai, 2002b, 2007; Wen et al., 2006). However in 

contrast to Soejima & Wen (2006), Cayratia species in my study within Cayratia Clade 1, often 

group as sister to Cyphostemma although with no support but not with Tetrastigma. Similarly 

species within Cayratia Clade 2, grouped with low support with Tetrastigma (Soejima & Wen, 

2006). However, the presence of a clade containing Tetrastigma and variable Cayratia species 

appears consistendy in aU studies. IngrouiUe et al. (2002) pointed out that these two genera 

share a similar bud (strongly ovoid and contracted towards the apex) and calyx morphology 

(weU developed and lobed). Rossetto et al. (2007) suggested that Cayratia and Tetrastigma are 

usually differentiated by few morphological characters: Cayratia has bisexual flowers and 

usuaUy pubescent leaves while Tetrastigma has unisexual flowers and glabrous leaves. However, 

Tetrastigma is clearly distinct from the rest of the Vitaceae because of its generaUy 4-lobed 

stigma, which is longer than the style (as opposed to an unlobed stigma, shorter than the style 

in the rest of the Vitaceae including Cayratia) (pers. obs.). However, until it is determined 

which are the closest Cayratia species to Tetrastigma, it is impossible to suggest morphological 

synapomorphies or differences between these taxa.

Cayratia is distributed in tropical and subtropical regions in Asia, Africa, AustraUa and Pacific 

Islands (Soejima & Wen, 2006; Table 4.2.). Cayratia is paraphyletic in most analyses with the 

exception of the atpQ-rbcL analysis where aU the Cayratia species group together with low 

support (BS = 58%; PP = 0.81). This result is consistent with previous studies and the 

paraphyly of Cayratia has been widely reported (Rossetto et al., 2001, 2002b, 2007; Soejima «& 

Wen, 2006; Wen et al., 2007). AdditionaUy, in my study two clades consistently containing the 

same species are strongly supported in aU the analyses. For practical purposes they have been 

named: Cayratia Clade 1 and Cayratia Clade 2. Cayratia Clade 1 contains C. japonica and C. trifolia 

(94% BS and 1 PP in trnL-¥, 97% BS and 1 PP in atpQ-rbcT, 97% BS and 1 PP in rps\6 and 

100% BS and 1 PP in the combined (Table 3.6)). A close relationship has been suggested 

between these species based on morphology (Latiff, 1983) and on molecular data (Rossetto et 

al., 2002b, 2007; Soejima & Wen, 2006). The morphological similarity of these two species is 

confirmed in this study (See Chapter 2, Section 2.4., Number 3), although they can be
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differentiated because C. trifolia has 3-foliolate while the leaves in C. japonica are 5-foliate. 

Cayratia Clade 2 contains C. emarginata, C. mollissima and C pedata (98% BS and 1 PP in /toL-F, 

100% BS and 1 PP in atpQ-rbcl^, 100% BS and 1 PP in rps\6 and 100% BS and 1 PP in the 

combined analysis (Table 3.6)). All of the Cayratia species used in this phylogenetic analysis 

occur in Thailand. Morphologically they have been separated into two distinct groups in the 

identification key proposed here (See Chapter 2, Section 2.4., Number 3). These two groups 

follow largely the two Cayratia clades obtained in the phylogenetic study. While species in 

Cayratia Clade 1 are herbaceous and have seeds with an adaxial side with two faces and no 

deep cavity or membrane, species in Cayratia Clade 2 are woody and have seeds with an 

adaxial side with a deep cavity occluded by a membrane. This is generally accurate except for 

C. emarginata (Chapter 2, Section 2.4, Number 3), a new species described here. This species is 

herbaceous and is morphologically closest to C. trifolia and was placed, for the purpose of the 

identification key, in the herbaceous Cayratia group. However, C. emarginata seeds were 

unavailable in this study, therefore the differences in morphological character combination 

used to separate the Thai Vitaceae here was not confirmed for C. emarginata. Interestingly, aU 

the analyses performed here have placed C. emarginata within the woody Cayratia group 

suggesting that perhaps the seed morphology could be a more robust morphological character 

to differentiate these two clades, when confirmed for C. emarginata. It also indicates that both 

herbaceous and woody taxa are included in the Cayratia Clade 2.

Tetrastigma is a genus mostly found in tropical Asia with a few species extending into Australia 

(Soejima & Wen, 2006; Table 4.2.). Tetrastigma is monophyletic in all the analyses, with low to 

high support: 100% BS and 1 PP in /n?L-F, 84% BS and 1 PP in atpQ-rbcT, 69% BS and 1 PP 

in rps\6 and 100% BS and 1 PP in the combined (Table 3.6). Additional analyses (single gene 

and combined analyses; analyses not included here) performed including some 20 Thai 

unidentified Tetrastigma taxa also confirmed Tetrastigma as a strongly monophyletic group. 

Additionally, in phylogenetic studies including both Australian Tetrastigma species together 

with Asian (non-Australian) Tetrastigma species the genus also appears strongly monophyletic 

(Rossetto et al, 2001, 2007). The monophyly of Tetrastigma is also strongly supported in other 

previous Vitaceae studies (Soejima & Wen, 2006; Wen et al, 2007).

Cissus sect. Cyphostemma Planch, was raised to generic level by vVston (1931). It was 

subsequently treated as a Cissus synonym (Suessenguth, 1953) with Descoings (1960) finally 

arguing that the morphological differences between Cissus and Cyphostemma warranted their
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recognition as two separate genera. Cyphostemma has been shown to have very distinct 

morphological characters such as flask-shaped floral buds and floral discs with four free 

glands (Descoigns, 1960). It contains approximately 200 species mostly from Africa and 

Madagascar with a few species extending eastwards into Thailand (Soejima & Wen, 2006; 

Table 4.2.). Only three species out of the ca. 200 recorded Cyphostemma species were included 

in my study: C. bainesii from South African, C. montagnacii from Madagascar and a Thai 

Cyphostemma sp. This thesis is the first Vitaceae phylogenetic study to include a SE Asian 

Cyphostemma species. This study shows that Cyphostemma is strongly monophyletic with 100% 

BS and 1 PP in all the analyses (Table 3.6.). It has also been shown that Cyphostemma is clearly 

distinct from the polyphyletic Cissus as suggested in previous studies (Soejima & Wen, 2006; 

Wen et ai, 2007); these studies also support the monophyly of Cyphostemma. In my study, the 

position of Cyphostemma in relation to the other taxa within the Cayratia-Cyphostemma-Tetrastigma 

clade is unresolved. In the various analyses it groups in different positions with the rest of the 

taxa but never with support. Similar results have been obtained in previous studies (Soejima & 

Wen, 2006; Wen et aL, 2007).Within the Cyphostemma clade, the Thai Cyphostemma species 

groups with C. bainesii from South Africa in three out of the four analyses with moderate to 

high support (85% BS and 0.95 PP in tmC-V, 76% BS and 0.97 PP in atpV)-rbcC and 82% BS 

and 0.99 PP in the combined analysis), except in the rps\6 analysis where the Thai Cyphostemma 

groups with C. montagnacii from Madagascar with low support (BS = 72% and PP = 0.73 (Fig. 

3.9.)).

Further research including a larger dataset is required to clarify the relationships between 

Cayratia, Cyphostemma and Tetrastigma, currently inconsistent across different studies. Once this 

is clarified the inference of biogeographical patterns and morphological synapomorphies will 

be possible. However, it has been said that the Cayratia-Cyphostemma-Tetrastigma clade has a 

close biogeographic relationship between SE Asia, Australia and Africa (including Madagascar) 

(Soejima & Wen, 2006). Additionally, from the results available here and as suggested in 

previous studies (Rossetto et aL, 2007; Wen et aL, 2007) the generic limits of Cayratia should 

also be revised. It seems that the most plausible option would be to recognise a genus 

including Cayratia japonica, Cayratia trifolia and related species. The addition of African Cayratia 

taxa, so far never included in a phylogenetic study, might provide additional information to 

clarify the relationships within this clade. Additionally, Cyphostemma is a large genus of around 

200 species and to date various studies (including this one) have included only 1-6 taxa 

(IngrouiUe et aL, 2002; Soejima & Wen, 2006; Wen et aL, 2007). The addition of a higher
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number of Cyphostemma taxa (including more Asian species) could also contribute to the 

clarification of the relationships in the Cayratia-Cyphostemma-Tetrastigma clade.

Cissus

Species rich groups, due to their size, are a major challenge to systemadsts (Hodkinson & 

Parnell, 2007). Cissus is the largest Vitaceae genus with approximately 350 species. It is 

morphologically diverse with a distribudon in all the tropic regions with a few taxa extending 

to temperate areas (Soejima & Wen, 2006; Table 4.2.). It is important to idendfy major 

monophyledc groups within Cissus so that its diversity can be better recorded and understood. 

All of the Thai Cissus included in this study consistendy grouped together with 100% BS and 

PP = 1 in all the analyses (Table 3.6.). Interesdngly this group had a reladvely long branch 

length across all analyses (12 changes in tniC-Y (Fig. 3.4.), 19 in atpQ-rbcL (Fig. 3.6.), 16 in ^jl6 

(Fig. 3.8.) and 54 changes in the combined (Fig. 3.10)). However, Cissus wzs not monophyledc 

since the South American Cissus striata was consistendy placed elsewhere in the phylogenedc 

tree (discussed below). Other studies have obtained similar results (Rossetto et ai, 2002b, 

2007; Soejima & Wen, 2006; Wen et ai, 2007). Two of these studies included samples from the 

Neotropics (Soejima & Wen, 2006; Wen et ai, 2007), Africa (Wen et ai, 2007) and Asia 

(Soejima & Wen, 2006; Wen et ai, 2007). In these studies, species in the C. striata complex 

grouped separate from the “core Cissus”. The “core Cissus” clade contained species from the 

Neotropics, Africa and Asia and approximates the Thai Cissus clade obtained in this thesis. In 

Wen et al. (2007), the Paleotropical taxa were paraphyledc with a Neotropical clade (excluding 

the C. striata complex) nested within it. Asian and African taxa appeared disjointed in several 

places. The other two studies mendoned above (Rossetto et al., 2002b, 2007), included 

Australian Cissus in addidon to non-Australian and non-endemic Cissus. The results show three 

separate clades containing Cissus species. In Rossetto et al. (2002b) Cissus opaca groups with 

Clematicissus angustissima, however the former has now been recognised as Clematicissus opaca 

(Jackes & Rossetto, 2006). Four of the Australian Cissus species studied group together with 

Vitis rotundifolia and the remaining nine Cissus species (all non-Australian and non-endemic 

Cissus) formed a well-supported group. In Rossetto et al (2007) the results also showed 3 

separate strongly supported clades containing Cissus species: one contained non-Australian 

Cissus, another one contained Australian Cissus and the last one contained Clematicissus and two 

Neotropical species within the C. striata complex (C striata and C. tweediana).
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According to the results obtained here and the past studies, Cissus appears to be at least 

triphyletic. A well supported “core Cissus clade” is consistent in most studies (Rossetto et al., 

2002b, 2007; Soejima «& Wen, 2006; Wen et al., 2007). This group has the morphological 

characteristics traditionally associated with Cissus-. leaf-opposed umbellate corymbs, 4-merous 

flowers, cupular flower disc raised above the ovary and monospermic fmits (Rossetto et al, 

2007; Wen et al, 2007). Although a simple leaf shape has been reported as a distinctive 

character for Cissus (Rossetto et al, 2007), some studies have shown that the species in the 

core Cissus clade can also have trifoliate and palmately compound leaves (Rossetto et al, 

2002b, 2007; Wen et al, 2007). Since this clade is well-supported and contains representatives 

from various geographical areas (Africa, Asia and Neotropics) it has been suggested that it 

could be the “true Cissus’’’ clade. However, in order to propose a phylogeny-based 

classification of Cissus it would be necessary to include the type species of the genus in the 

analysis {C. vitiginea L.) (Rossetto et al, 2007). On the basis of morphology we would expect C. 

vitiginea to be placed in the “core Cissus clade”. The biogeography of this Cissus clade is very 

complex thus an increased number of samples would be needed to reconstruct it (Wen et al, 

2007; pers. obs.). In my study the clade containing all the Thai Cissus appears to be consistent 

with the “core Cissus clade” reported in previous studies. The strong support across all the 

analyses (BS = 100% and PP = 1) together with a long branch length (12 to 54 changes) 

supporting the clade, suggest that this group is very distinct from the rest of the Vitaceae. This 

suggests that this group could have diverged from the rest of the Vitaceae earlier on in their 

evolution. However, the addition of a wider “core Cissus clade” sampling in the analysis 

containing species that might be closer to the rest of the Vitaceae could clarify this hypothesis.

Moreover, it is suggested that the Australian Cissus clade observed in Rossetto et al (2002b, 

2007) should be removed from the genus Cissus (Rossetto et al, 2007). The clade contains four 

species (C antarctica, C. hjpoglauca, C. oblonga and C. sterculiifolid) that share morphological 

characteristics as follows: similar shape of the two cotyledons (vs. one reniform and one 

cordiform) and the entire margins (Rossetto et al, 2007). These species are endemic or nearly 

endemic Australian species suggesting that this clade could have an Australian origin (Rossetto 

et al, 2007). Within this clade, the species C. antarctica, C. hjpoglauca and C. oblonga form a 

strongly supported group with a unique shared morphological character: large pubescent 

stipules forming a pocket around the developing leaves (Rossetto et al, 2007). The relationship 

between C. sterculiifolia with this clade is weakly supported and contrary to the suggestions
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made by Latiff (2001b), this species does not appear closely related to Nothocissus (Rossetto et 

al., 2007).

Ampelopsis, Cissus striata and Khoicissus

A clade containing the South American species Cissus striata, the African genus Rhoicissus and 

Asian and North American Ampelopsis species was found in almost all the trees with low to 

high support (64% BS and 0.99 PP in atpQ-rbc\^, 78% BS and 1 PP in ps\6, and 87% BS and 1 

PP in the combined (Table 3.6.)), except in the trtiL-V tree where their position was not 

resolved (Fig. 3.5.). This relationship was also found in other studies (Soejima & Wen, 2006; 

Wen et al., 2007). Lombardi (2000) suggested that the Cissus striata complex is an aUiance 

formed by four South American species: C. granulosa Ruiz & Pav., C. simsiana Roem. & Schult., 

C. striata and C. tweediana. Later Lombardi (2007) classified the South American Cissus into 15 

groups, one of them referred to as the Cissus simsiana group, which contained the same species 

as in the Cissus striata complex as defined in Wen et al. (2007). In Rossetto et al (2007), the 

endemic Australian genus Clematicissus grouped together with two Cissus species in the Cissus 

striata complex (C. striata and C. tweediana) but the relationship between Ampelopsis, the C. striata 

complex and Rhoicissus was not supported.

The genus Ampelopsis contains 25 species distributed disjunctive between temperate to 

subtropical Asia (approximately 22 species) and North and Central America (3 species) 

(Soejima & Wen, 2006; Table 4.2.). Two species were included in my analysis, A. cantoniensis 

from Asia and A. cordata from North America. These two species did not form a group, but 

they were both included in the Ampelopsis-Cissus striata complex-R/.»o;hj'j'//j' clade in 3 out of the 

4 analyses {atpR>-rbcL, rps\(s and combined (Table 3.6.)). Ampelopsis has been reported as being 

paraphyletic in previous studies (Soejima & Wen, 2006; Wen et al., 2007). Two monophyletic 

Ampelopsis groups have been shown, which coincide with the Ampelopsis sections suggested by 

Galet (1967) based on morphological characters. These two sections are distinguished by the 

following morphological characters: species in sect. Ampelopsis have simple or palmately 

divided or compound leaves, while species in sect. Ceeaceifoliae have pinnately to bipinnately 

compound leaves. Wen et al. (2007) suggest the need for a revised Ampelopsis classification, 

with the possibility of the two sections to be elevated to generic level with two genera being 

recognised in the current Ampelopsis concept.
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The genus Rhoicissus contains around 12 species, all distributed in Tropical and South America 

(Soejima & Wen, 2006; Table 4.2.). Due to sequence unavailability, only two analyses in my 

study contained two Rhoicissus species (K digitata and R rhomboided), the other two analyses 

contained one RJjoicissus species. Out of the two analyses containing two Rhoicissus species, only 

rps\6 shows strong support (BS = 87%; PP =1) for a group containing both Rhoicissus species 

(Fig. 3.9.). In the tniL-F analysis (Fig. 3.5.), the two Rhoicissus species do not group together in 

the strict consensus tree. In past studies Rhoicissus species have formed a supported group 

(Soejima & Wen, 2006; Wen et al., 2007). RJioicissus has several distinctive morphological 

characters: 5-7-merous flowers, fleshy petals and a nectary disc originating from the widening 

at the base of the ovary (Gerrath et ai, 2004; Wen et al, 2007). Although a close relationship 

supported by vegetative and floral developmental characters has been reported between 

Ampelopsis and Rhoicissus, Ampelopsis differs from Rhoicissus because the nectary disc is distinct 

from the ovary base (Gerrath & Posluszny, 1989b; Wen et ai, 2007).

The South American Cissus striata complex (or Cissus simsiana group (Lombardi, 2007)) 

includes two C. striata subspecies: C. striata subsp. striata and C. striata subsp. argentina (Suess.) 

Lombardi, C. granulosa Ruiz & Pav., C. simsiana, C. tweediana (Baker) Planch. Only C. striata was 

included in my study, appearing as sister to Rhoicissus rhomboidea in the atpR-rbcL and combined 

analysis, though with low support (BS = 55% and PP = 0.93; BS = 62% and PP = 0.8; 

respectively). In the rps\6 analysis it appears in a polytomy sister to the Rhoicissus clade (Fig. 

3.9.), while in the /nzL-F analysis its position is unresolved (Fig. 3.5.). Wen et al. (2007), 

included three taxa from the C. striata complex which formed a well supported clade with no 

resolution within it. This clade was sister to the Rhoicissus clade with high support; in turn this 

was sister to the Ampelopsis Sect. L^eaceifoliae clade with moderate support, and this to the 

Ampelopsis Sect. Ampelopsis clade with high support. The species in the Cissus striata complex 

share several morphological characters as follows: digitate leaves, short unbranched eglandular 

trichomes, stipules adnate to the petiole base, inflorescences with revolute branches, and 

spherical (approximately 1 cm in diameter), 1 to 4-seeded, thin-walled, purple fruits 

(Lombardi, 2007). Lombardi (2007) also suggested that the seed morphology in the Cissus 

striata complex is very similar to the one found in Ampelopsis and Vitis. Additionally, according 

to Lombardi (2007), the revolute inflorescence branches and adnate stipules together with the 

characters above indicate that the species in the Cissus striata complex may be best regarded 

within Ampelopsis. However, in Wen et al (2007) they suggested that while most Ampelopsis 

species have 5-merous flowers and blue-purple to purple fruits at maturity, species in the
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Cissus striata complex have 4-merous flowers with blackish fruits at maturity. According to 

Wen et al. (2007), these morphological characters together with the available molecular 

phylogenetic data are sufficient evidence to support the recognition of the Cissus striata 

complex as a separate genus.

Additionally, it is possible that the Australian endemic genus Clematicissus (not studied here) 

could belong to the Ampelopsis-Cissus striata complc^-Khoicissus clade, since in the phylogenetic 

study by Rossetto et al. (2007), Clematicissus species grouped with high support with species in 

the Cissus striata complex. In addition, species in Clematicissus have 5-merous flowers with the 

tendril branches terminated by 1-2 umbels (Jackes, 1989a; Rossetto et al, 2002b, 2007; Wen et 

al, 2007). While most Ampelopsis and Rhoicissus species have 5-merous flowers as in 

Clematicissus, species in the Cissus striata complex have 4-merous flowers (Wen et al, 2007). The 

tendril-inflorescence character found in Clematicissus is often shared by species in Ampelopsis, 

and Cissus simsiana (Wen et al, 2007) and Cissus tweediana (Rossetto et al, 2007) both in the 

Cissus striata complex. However, this character is not shared in C. striata where the 

inflorescences are leaf-opposed cymes (Rossetto et ai, 2007). Additionally, while C. tweediana 

and Clematicissus species have berries with up to 4 seeds and large tuberous roots, in C. striata 

the berries are 1-2 seeded and without tuberous roots (Rossetto et al., 2007). In addition, close 

relationships have been reported between Clematicissus and Rhoiccissus (IngrouiUe et al., 2002) 

and between C striata and Rhoicissus (Soejima & Wen, 2006; Wen et al, 2007).

With the current available data, although some relationships among the Ampelopsis-Cissus striata 

comple^-Rhoicissus clade can be observed, we are unable to clearly delimitate the different taxa 

within the group. However, two plausible options to clarify the generic limits in the present 

Ampelopsis-Cissus striata comp\c:x.-Rh)oicissus clade were suggested by Wen et al. (2007). The first 

one would involve recognising four genera within the clade: Ampelocissus s. str. (containing 

Ampelopsis sect. Ampelopsis), a new genus containing Ampelopsis Sect. Ceeaceifoliae, a new genus 

containing species in the C. striata complex and Rhoicissus. The second option would be to 

include both the species within the C. striata complex and Rhoicissus inside Ampelopsis s.l. Even 

though the first option appears to be the most suitable one as it would recognise the apparent 

molecular and morphological differences between these taxa (pers. obs.), as suggested in Wen 

et ai (2007), additional comparadve morphological characters are required in order to draw 

clear generic delimitations between species in the Ampelopsis-Cissus striata complex.-Rhoicissus
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clade and possibly the related Clematicissus. Presendy no morphological synapomorphies have 

been found for this group.

ParthenocissHS

Parthenocissus has a disjunct distribution with most of its species occurring in Asia and a few in 

North and Central America (Soejima & Wen, 2006; Table 4.2.). Three Parthenocissus species 

were included in this study, two of them Asian (P. semicordata and P. tricuspidatd) and one North 

American (P. quinquefolid). However, due to sequence unavailability the Asian species P. 

semicordata (Wall.) Planch, was only included in the trnL-¥ analysis (Fig. 3.5.). Inconsistent 

results were obtained among the analyses. When P. semicordata was included (in the /mL-F 

analysis), this species grouped with weak support (BS = 63%; PP = 0.94) with the Asian 

Parthenocissus species (P. tricuspidatd), while the placement of the North American P. quinquefolia 

was unresolved. However, both in the atpP>-rhcL and the combined analyses the North 

American (P. quinquefolid) and Asian (P. tricuspidatd) species formed a strongly supported group 

(BS = 98% and PP = 1; BS = 95% and PP = 1; respectively (Table 3.6.)). In the rps\(i analysis 

P. tricuspidata was placed as sister to an unresolved clade containing Ampelocissus, Parthenocissus 

quinquefolia, Pterisanthes and Vitis (Fig. 3.9.). The position of Parthenocissus in relation to the rest 

of the Vitaceae is unresolved in my study.

In past studies, a group containing Parthenocissus and Yua C.L.Li has been reported (Soejima & 

Wen, 2006; Wen et ai, 2007). However, the monophyly of these genera has not been strongly 

supported. Li (1990) segregated two species previously placed in Parthenocissus and created the 

genus Yua based on tendril and inflorescence differences (Wen et al, 2007). Morphologically, 

both genera share several characters as follows: digitate leaves, 5-merous flowers and 

inconspicuous floral disc (Wen et al, 2007). Although it is possible that these two genera could 

be congeneric, further research is necessary in order to clarify this.

Vitis

Vitis is mostly distributed in temperate regions of the Northern Hemisphere. (Soejima & Wen, 

2006; Table 4.2.). Two species were included in this study, one Asian and one North 

American. These two Vitaceae species consistently grouped together forming a monophyletic 

group in aU the analyses, with low to high support (89% BS and 1 PP in /nzL-F, 64% BS and
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0.98 PP in atpQ-rbc\^, 80% BS and 1 PP in rps\6 and 95% BS and 1 PP in the combined (Table 

3.6)). The position of ]/itis in relation to the rest of the Vitaceae was unresolved. Only in the 

^j16 analysis, the Vitis clade was placed within a weakly supported unresolved group (BS = 

55%; PP = 0.74) containing Ampelocissus, Parthenocissus and Pterisanthes species (Fig. 3.9). The 

monophyly of Vitis has also been reported in previous studies (Soejima & Wen, 2006; Wen et 

ai, 2007). Additionally, these studies have also suggested that Vitis forms a clade together with 

Ampelocissus, Pterisanthes and sometimes Nothocissus. Another study (Ingrouille et al., 2002) 

however, reported that Vitis is paraphyletic with Cjphostemma and Parthenocissus nested within 

it, but with no support. In Rossetto et al. (2007) the bootstrap analysis did not support a Vitis 

clade, but a Vitis clade was recovered in the Bayesian analysis with high posterior possibility.

Vitis species are morphologically distinct from the other Vitaceae because they have 

polygamodioecious 5-merous flowers with calyptrate petals (Soejima & Wen, 2006). Within 

Vitis, two subgenera have been suggested; subg. Vitis and subg. Muscadinia. Differences 

between these two subgenera are explained in Chapter 2, Section 2.4., Number 10. In this 

study we only used one species from each subgenus: V. thmhergii from subg. Vitis and V. 

rotundifolia from subg. Muscadinia', therefore no infrageneric classification could be inferred 

from it. Previous studies using a larger Vitis species dataset have not shown a correlation 

between the morphological infrageneric Vitis classification and the phylogenetic results 

(Soejima & Wen 2006; Wen et al, 2007). In fact, the infrageneric classification of Vitis 

according to phylogenetic studies remains largely unresolved and is in need of further 

research.

Nothocissus and Pterisanthes

A group containing Pterisanthes (P. glabra Ridl. only in the atpPi-rhcL analysis and P. heterantha 

M.A.Lawson in aU the analysis) and Nothocissus (N. spicifera) species was found in three out of 

the four analyses with low to high support: 63% BS and 0.99 PP in tmW, 88% BS and 1 PP 

in atpQ-rbcP and 99% BS and 1 PP in the combined (Table 3.6.). In Soejima & Wen (2006), 

Pterisanthes and Nothocissus grouped together in a clade also containing Ampelocissus species; this 

clade, in turn, was sister to Vitis. In Wen et al. (2007), although they failed to amplify 

Nothocissus spicifera using the GAIl gene, a close relationship between Ampelocissus, Pterisanthes 

and Vitis was supported. In Rossetto et al (2007) the position of Nothocissus was not 

consistent; while in the trnL-P analysis it groups with Asian Ampelocissus species (as suggested
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in Soejima & Wen, 2006), in the combined analysis, Nothocissus is placed with the Cissus clade, 

branching sequentially with Cissuspenninervis (placed in Nothocissus by Latiff (2001b)) as sister of 

the other taxa. The position of Pterisanthes in Rossetto et al. (2007) was unresolved. In the 

present study there was little evidence of a relationship between the Pterisanthes-Nothocissus 

clade, Ampelocissus and Vitis. Only in the rps\(s analysis (Nothocissus absent), A.mpelocissus, 

Parthenocissus, Pterisanthes and Vitis formed a weakly supported clade (BS = 55%; PP = 0.74), 

which in turn was sister with moderate support (BS = 82%; PP = 0.94) to a clade containing 

Thai Cissus and the Ampelopsis-C. striata-PJooicissus clade (Table 3.6.; Fig. 3.9.).

Both Nothocissus and Pterisanthes share a similar distribution with their northern hmit in 

peninsular Thailand (pers. obs.). Nothocissus was first described by Latiff (1982) by giving 

generic status to Ampelocissus sect. Nothocissus Miq. (Planch.) (see in Chapter 2, Section 2.4., 

Number 6). Initially the genus was monotypic with Nothocissus spicifera. However, Latiff (2001) 

added 5 species from Papua New Guinea and Australia (Nothocissus acrantha (Lantbch.) Latiff, 

N. behrmannii (Lantbch.) Latiff, N. hypoglauca (A.Gray) Latiff, N. penninervis (F. v. Muell.) Latiff 

and N. sterculiifolia (F. Muell. ex Benth.) Latiff These 5 additional species were new 

combinations previously placed within Cissus. However, Rossetto et al. (2007) included three 

of the species transferred by Latiff (2001b) into Nothocissus in a phylogenetic analysis together 

with N. spicifera. Overall the results did not support a close relationship between these taxa, 

indicating the need for further research. The species Nothocissus spicifera has distinctive 

characters not found in the taxa included by Latiff (2001b) within the genus Nothocissus such as 

simple leaves and flowers arranged in fascicles on a pendulose terminal inflorescence 

(Rossetto et al, 2007). Pterisanthes is characterised by an inflorescence forming a leaf-like lamina 

sometimes with lamellate flowers partially immersed in the lamina and associated tendrils at 

the peduncle (Soejima & Wen, 2006; pers. obs.). In 1967 (van Steenis & Bakhuizen van den 

Brink) it was suggested that Pterisanthes could have originated from Ampelocissus because they 

share similar morphological characters such as seed morphology, petiole anatomy, 

indumentum t^pes, association of the tendril to the inflorescence (Latiff, 1982). Although 

Pterisanthes and Nothocissus are closely related in my study, no obvious synapomorphies have 

been found.
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Ampelocissus

Ampelocissus is a genus containing approximately 95 species distributed in Africa, tropical Asia 

and Australia with 4 species in Central America and the Caribbean (Soejima & Wen, 2006; 

Table 4.2.). Four species were included in this study, three of them Asian (A. barbata, A. 

divaricata and yl. martinii) and one Central American {A. javalensis). None of the analyses here 

have suggested a relationship between the Ampelocissus species. There is therefore no evidence 

from the molecular data to support its monophyly. Only in the rps\6 analysis are aU of the 

Ampelocissus species placed in a weakly supported unresolved clade (BS = 55%; PP = 0.74) 

together with Parthenocissus, Pterisanthes and Vitis species (Fig. 3.9). In Ingrouille et al. (2002), 

Ampelocissus thyrsiflora (Blume) Planch, is sister to the Cissus clade but with no support. In 

Rossetto et al. (2007), three Asian Ampelocissus species form a weakly supported group with 

Nothocissus spicifera, while the position of the Asian A. martinii Planch, and the Australian A. 

acetosa (F.Muell.) Planch, is unresolved. Soejima & Wen (2006), suggested that the Asian 

Ampelocissus species are more closely related to Pterisanthes and Nothocissus than to the Central 

American A. javalensis. However, in Soejima & Wen (2006) the SE Asian A. martinii (included 

also in my study) was separated from the other Asian Ampelocissus. Wen et al (2007) suggested 

that the Asian Ampelocissus are closest to Pterisanthes and form a clade sister to the Vitis clade. 

The authors indicate that the presence of a tendril subtending the inflorescence, a diagnostic 

character in Ampelocissus, is sometimes found in Pterisanthes and this supports their close 

relationship. The study by Wen et al. (2007) however, did not include Central American 

Ampelocissus or A. martinii.

My studies together with past studies show very problematic generic limits in Ampelocissus. 

Some of the Asian Ampelocissus clade together (Soejima & Wen, 2006; Rossetto et al., 2007; 

Wen et al, 2007), while Australian (Rossetto et al, 2007), Central American (Soejima & Wen, 

2006) and other Asian species (Soejima & Wen, 2006) appear separate. This suggests that 

Ampelocissus is not monophyletic and could possibly be at least triphyletic. However, up until 

now the Ampelocissus sampling in phylogenetic analyses has been limited; therefore the addition 

of samples is necessary to clarify the position of this genus. In particular, the inclusion of 

African species (never included before in an analysis) together with additional Australian and 

Central American species, would be extremely useful.
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3.7 Conclusions

The phylogenetic relationships inferred from the /nzL-F, atpQ-rbcL, rps\6 and combined 

analyses in this chapter, were pardy congruent with previous studies and suggested some 

groupings within the Vitaceae. The Vitaceae are monophyledc. A total of 11 out of the 14 

recognised Vitaceae genera were represented in my study and several intergeneric relationships 

were suggested: the Cajratia-Cjphostemma-Tetrastigma Clade; the Ampelopsis-Cissus striata-Rhoicissus 

Clade; the Nothocissus-Pterisanthes Clade. The relationships between the remaining genera are 

unresolved. The genera Cjphostemma, Tetrastigma and Vitis are clearly monophyledc, while both 

Ampelopsis and Cayratia are paraphyletic and Cissus is polyphyletic. However, a larger data-set is 

clearly required to further clarify the relationships among and within the Vitaceae genera 

especially the species-rich genera. Once this is clarified the inference of biogeographical 

patterns and character evolution will be possible. Therefore, results of preliminary 

examination of character evolution were mostly unclear, but suggested that 5-merous flowers, 

leaf-opposed inflorescences and a hermaphroditic sexuality are the primitive character states in 

the family. The position of some of the excluded Vitaceae genera has been discussed above: 

Yua related to Parthenocissus and Clematicissus in the Ampelopsis-Cissus striata com'pXe.x-RPoicissus 

clade. The remaining genus is the monotypic Acareosperma Gagnep., a genus never included in 

any phylogenetic study. Its single species A. spireanum Gagnep. has only ever been recorded in 

Laos and remains very poorly known. It is suggested that it differs from Cissus because it has a 

5-lobed endosperm (Wen, 2007).
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Table 3.3. Species sequenced for trnL-tmY, atpQ-rbc\^ and rps\6, with voucher details and 
GenBank accession numbers

No Taxon
Voucher

collector’s name
and number

Locality

Sequence
availability/GenBank 

Code

/r«L-F rpsIGrbcl^ ^

1 Ampelocissus barbata (Wall.) 
Planch. A. Trias Blasi 32

Khao Na Kha, Na Ta 
Luang, PEN, Trang, 

Thailand
partial partial

2 Ampelocissus barbata 
(Wall.) Planch A. Trias Blasi 36

Tham i-so. Subdistrict 
Lampura, PEN, Trang, 

Thailand
partial A

3 Ampelocissus barbata 
(Wall.) Planch A. Trias Blasi 60

Namtok Klong Kaeo 
National Park. Trail along 

waterfall, SE. Trat, Thailand
X A

4
Ampelocissus divaricata 

(Wall, ex M.A. Lawson) 
Planch.

A. Trias Blasi 12

Phu Rua National Park, 
Trail from Phu Son to 

Headquarters, NE, Loei, 
Thailand

y A ✓

5
Ampelocissusjavalensis 

(Seem.) W.D. Stevens & 
A. Pool

Wen 6920 Limon, Costa Rica AB2349
84

AB234
911

AB23
4943

6 Ampelocissus martinii 
Planch. A. Trias Blasi 49

Khao Chakan Arboretum. 
Walk across forest to 
limestone mount, SE, 

Cbaochengsao, Thailand

X ✓' /

7 Ampelocissus martinii 
Planch. Wen 7410 Mae Hong Son, Thailand AB2349

85 X X

8 Ampelopsis cantoniensis 
(Hook. & Am.) K.Koch Wen 6584 Hainan, China AB2349

94
AB234

914
AB23
4947

9 Ampelopsis cordata 
Michx. Wen 7141 Cultivated in Illinois AB2349

97
AB234

916
AB23
4949

10
Cajratia emarginata C.L.Li 
ex Anna Trias Bias! & J. 

Parn.
A. Trias Blasi 35

Tham i-so. Subdistrict 
Lampura, PEN, Trang, 

Thailand
v' A

11
Cayratia emarginata 

C.L.Li ex Anna Trias Blasi 
& ]. Parn.

A. Trias Blasi 52 Khao Tangok. Trail to the 
top, SE, Sa Kaeo, Thailand

y A A

12 Cajratia japonica 
(Thunb.) Gagncp. Wen 8107 Chongqing, China AB2350

02
AB234

918
AB23
4951

13 Cajratia japonica 
(Thunb.) Gagnep. A. Trias Blasi 13

Phu Rua National Park, 
Trail from Phu Son to 

Headquarters, NE, Loei, 
Thailand

A partial

14 Cajratia japonica 
(Thunb.) Gagnep. A. Trias Blasi 19

Phu Rua National Park, 
Trail from Phu Son to 

Dong Prab Pran, NE, Loei, 
Thailand

A A partial

15 Cajratia mollissima 
Gagnep. A. Trias Blasi 29

Peninsular Botanic Gardens 
(Thung Khai), Yan Ta 

Khao. Next to the canopy 
walkway, PEN, Trang, 

Thailand

A A

16 Cajratia pedata 
(Lam.) Juss. ex Gagnep Wen 7428 Chiang Mai, Thailand AB2350

04
AB234

919
AB23
4952

17 Cajratia trifolia (L.) Domin A. Trias Blasi 09 Bangsen 2. Near Beach, 
NE, Khon Kaen, Thailand

A
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Table 3.3. (continued)

No Taxon
Voucher

collector’s name
and number

Locality

Sequence
availabilitv/GenBank Code
trnC-Y atp^ rps\^

rbcC

18 Cayratia trifolia (L.) Domin A. Trias Blasi 54 Khao Tangok. Trail to the 
top, SE, Sa Kaeo, Thailand partial V V

19 Cissus hastata Miq. A. Trias Blasi 10

Phu Rua National Park, 
Trail from Phu Son to 

Headquarters, NE, Loei, 
Thailand

partial V V

20 Cissus hastata Miq. A. Trias Blasi 33

On the side of the road to 
Kan Tang District. Mai Fa 
District. 1 Km of National 
Park headquarters, PEN, 

Trang, Thailand

V V V

21 Cissus hastata Miq. A. Trias Blasi 59
Namtok Klong Kaeo 

National Park. Trail along 
waterfall, SE. Trat, Thailand

X V v

22 Cissus hyneana Planch. A. Trias Blasi 47

Khao Ang Ruenai Wildlife 
Sanctuary. Km. 23. Tha 

takreap district, SE, 
Chaochengsao, Thailand

partial V V

23 Cissus heyneana Planch. A. Trias Blasi 48

Khao Ang Ruenai Wildlife 
Sanctuary. Km. 23. Tha 

takreap district, SE, 
Chaochengsao, Thailand

V V V

24 Cissus nodosa Blume A. Trias Blasi 30

Peninsular Botanic Gardens 
(Thung Khai), Yan Ta 
Khao. Next to swamp 
forest, PEN, Trang, 

Thailand

V V V

25 Cissus repanda Vahl A. Trias Blasi 08 Ubon Ratana Dam, NE, 
Khon Kaen, Thailand

V V V

26 Cissus repanda Vahl A. Trias Blasi 46
Sai Yok National Park. 

Kwae Noi river bank, SW, 
Kanchanaburi, Thailand

V V v

27 Cissus striata Ruiz and Pav. Wen 7424 Valdivia, Chile AB23501
7

AB2349
21

AB2349
58

28 Cyphostemma sp. A. Trias Blasi 45

Erawan National Park. 
Steps up to Phrathat Cave, 

SW, Kanchanaburi, 
Thailand

V V V

29 Cyphostemma hainesii 
(Hook.f.) Desc. Gerrath s.n. Cultiv'ated in Iowa AB23502

5
AB2349

22
AB2349

60

30 Cyphostemma montagnacii 
Desc. Wen 6672 Cultivated in MO Botanic 

Garden
AB23502

7
AB2349

23
AB2349

61

31 Nothoa'ssus spicifera (Griff.) 
Latiff Wen 7513-3 Singapore Botanic Garden AB23502

9
AB2349

24
X

32 Parthenocissus quinquefolia 
(L.) Planch. Wen 7157 Illinois, USA AB23503

6
AB2349

27
AB2349

63

33 Parthenocissus semicordata 
(Wall.) Planch. Wen 7377 Chiang Mai, Thailand AB23503

8 X X

34 Parthenocissus tricuspidata 
Planch. Wen 7316 Cultivated in Illinois, USA AB23504

2
AB2349

28
AB2349

64
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3. Molecular Phylogenetics of the Grape Family

Table 3.3. (continued)

No Taxon
Voucher

collector’s name
and number

Locality

Sequence
availabilitv/GenBank Code

/r/;L-F rps\(i
rbcl^ ^

35 Pterisanthes glabra Ridl. Wen 8394 Selangor, Malaysia X AB2349
29

X

36 Pterisanthes heterantha 
M.A.Lawson Wen 8415 Negri Sembilan, Pasoh, 

Malaysia
AB23504

5
AB2349

30
AB2349

65

37 Uoicissus digitata Gilg & 
Brandt Gerrath s.n. Cultivated in Iowa AB23504

7
X AB2349

66

38 PJjoicissus rhomboidea 
Planch. Wen 6673 Cultivated in MO Botanic 

Garden
AB23504

8
AB2349

31
AB2349

67

39 Tetrastigma 56 delavayi 
Gagnep. Wen 7443 Chiang Mai, Thailand AB23505

0
AB2349

32
AB2349

68

40 Tetrastigma lanceolarium 
Planch. Wen 7319 Cultivated in Missouri 

Botanic Garden, USA
AB23505

1
AB2349

33
AB2349

69

41 Tetrastigma triphyllum 
(Gagnep.) W.T.Wang Nie 2003105 Cultivated in Kunming, 

China
AB23506

2
AB2349

34
AB2349

71

42 Tetrastigma voinieranum 
Pierre ex Gagnep. Wen 7320 Cultivated in MO Botanic 

Garden
AB23506

5
AB2349

35
AB2349

72

43 Tetrastigma junnanense 
Gagnep. Nie 2003104 Cultivated in Kunming, 

China
AB23506

9
AB2349

36
AB2349

73

44 Vitis rotundifolia Michx. Wen 6661 Cultivated in MO Botanic 
Garden

AB23508
1

AB2349
39

AB2349
75

45 Vitis thunbergii Siebold & 
Zucc. Wen 6677 Cultivated in MO Botanic 

Garden
AB23508

2
AB2349

40
AB2349

76

46 Teea aculeata Blume Wen 7058 Cultivated in Hawaii, 
originally from ]ava

AB23508
7

AB2349
41

AB2349
78

47 Ijeea herbacea Buch.-Ham. Wen 7494 Chiang Mai, Thailand AB23509
1

X X

48 l^ea indica Merr. Wen 7458 Chiang Mai, Thailand AB23509
3

AB2349
42

X

49 Teea macropylla Roxb. ex 
Hornem. & Roxb. Wen 7415 Mae Hong Son, Thailand AB23509

5
X AB2349

79

50 Dillenia sp. Wen 8417 Negri Sembilan, Pasoh, 
Malaysia

AB23509
8

X AB2349
80
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4. Phytogeography and Distribution

CHAPTER 4. PHYTOGEOGRAPHY AND DISTRIBUTION 

OF THAI VITACEAE

4.1 Introduction

4.1.1 What is biogeography?

Biogeography is the study of the geographical distribution of biodiversity over space and time 

(Cox & Moore, 2000). When the subjects of study are plants, it is referred to as phytogeographj. 

Some of the questions which need to be answered when carrying out a biogeographical study 

are:

Why are the organisms studied distributed in the way that they are?

Have the organisms always had their current distribution patterns?

Have the presence/absence of geographical barriers or geological history of the area, 

affected their distribudon pattern?

Why are certain geographical areas more species rich than others?

Why do some related organisms have different distribution patterns, some being 

widespread and others very local?

Are the organisms studied being threatened? How will that affect their future 

distribution?

Data from diverse disciplines such as geology, climatology, ecology and physiology are often 

required in order to answer these wide-ranging questions. In addition, biogeography concerns 

itself with aU levels of scale from square meters to worldwide distributions (Cox & Moore, 

2000).

4.1.2 Aims

The aim of this chapter is to provide information about the current distribution patterns and 

to infer the historical species dynamics of the Vitaceae in SE Asia, with particular emphasis on 

Thai taxa.
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4. Phytogeography and Distribution 

4.2 Biogeographical history of SE Asia and Thailand

4.2.1 Biogeographical history of SE Asia

South-East Asia has often been thought to contain the world’s oldest flora, however its 

present richness is more likely due to the mixing of floras from various geographical origins in 

a manner not seen elsewhere (Morley, 2000). SE Asia has been said to “combine biological 

richness with extreme geological complexity” (Holloway, 2003). Indeed the SE Asian region is 

now home to four biodiversity hotspots namely the Indo-Burma, Philippines, Sundaland and 

Wallacea hotspots (Myers et aL, 2000). However, to fully understand the current distribution of 

organisms in SE Asia (and in particular that of Thailand and neighbouring countries) it is 

essential to recognise the tectonic history' of the region. This tectonic history' is extremely 

complex and is stiU not completely understood (Morley, 2000; Hall, 2002; Cannon & Manos, 

2003). An animated overv'iew of the tectonic movements of the area during the last 50 Ma has 

been created by Hall (and his research group) and is available at: 

(http://searg.rhul.ac.uk/current_research/plate_tectonics/index.html). This has been used 

here as the base to construct the following account of the events during tectonic evolution. An 

overview of the area and time-scale of the period in question are given in Fig. 4.2. and Fig. 

4.4., respectively.

During the Early Palaeozoic, approximately 545-410 Ma ago, all the South East Asian 

continental areas were placed in the Himalayan-Austrahan Gondwanaland margin as part of 

“Greater Gondwanaland” (Metcalfe, 2001). It is suggested that Asian terranes separated from 

NW Australia in three continental slivers approximately 350, 270 and 200-140 Ma ago forming 

three ocean basins, the Palaeo-Tethys, Meso-Tethys and Ceno-Tethys (Metcalfe, 2001). By the 

Permian (Fig. 4.1.) the supercontinent Pangaea was formed containing most landmasses. 

WTen Pangaea broke up (starting during the mid-Jurassic around 180 Ma ago), two large 

masses, namely Gondwana and Laurasia, were formed (Humphries & Parenti, 1999; Metcalfe, 

2001). These were separated by a rift between what is now North America and Africa, 

resulting in a new ocean, the Atlantic Ocean. Gondwana started to break-up around 170 Ma 

ago, with the separation of West Gondwana (Africa—South America) from East Gondwana 

(Madagascar—Seychelles—India—Antarctica-Austraha) (vMi & Aitchison, 2008) (Fig.4.1.). Later, 

during the Late Jurassic (ca. 160 Ma), the Ceno-Tethys ocean opened and microplates 

including part of continental South East Asia and the western part of the Malayan Archipelago
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4. Phytogeography and Distribution

drifted North towards Asia (van Welzen et al., in prep.). The arrival of these microplates 

happened before modern species developed; therefore these areas are biogeographically part 

of Asia (van Welzen et ai, in prep.).

180 Ma 166 Ma

Fig. 4.1. a. Gondwana at 180 Ma Qurassic), 5—10 Ma prior to the start of its break-up; b. 

Break-up and dispersal of Gondwana at 166 Ma (modified from AH & Aitchison (2008)).

Around 120-57 Ma India began separating from Antarctica-AustraHa and started a rapid 

northwards advance, which led to a final separation from Madagascar ca. 85-90 Ma ago 

(Acton, 1999; AH & Aitchison, 2008). This advance slowed down in the Late Paleocene (ca. 57 

Ma), when the “57 Ma event” took place, where the northeastern corner of Greater India 

came into contact with western Indonesia (Aitchison et ai, 2007; vMi & Mtchison, 2008). 

Subsequently, India moved towards western SE Asia coUiding with Sumatra first and then 

Burma, making a hard impact with the Lhasa block 22-23 Ma later (Late Eocene: ca. 34-35 Ma 

ago) (AH & Aitchison, 2008). Although the coUision between India and southern Tibet 

occurred in the Late Eocene, the biological exchange between India and Asia began after the 

“57 Ma event”, during the Late Paleocene-Early Eocene (AH «& Aitchison, 2008). It is thought 

that Gondwanan flora and fauna arrived via India into SE Asia (HaU, 1998). AdditionaUy, the 

coUision between India and Eurasia resulted in substantial mountain building which in turn led 

to major habitat, cHmatic and drainage system changes (HaU, 1998). For instance, a large 

volume of sediments originary from central Asia would have moved into the sedimentary 

basins of the Sunda Shelf (HaU, 1998).
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4. Phytogeography and Distribution

Around 80 Ma ago (during the Late Cretaceous), the Australian plate began to move 

northwards separating from Antarctica (Metcalfe, 2001). Between 20-10 Ma the continued 

northward motion of Australia caused Borneo, west Sulawesi and adjacent Sundaland blocks 

to rotate counter-clockwise, whereas the north Malay Peninsula rotated clockwise still 

remaining linked to Indochina and the south Malay Peninsula (HaU, 1998). As in most areas in 

the Malay Archipelago region. New Guinea, Sulawesi and the Philippines were formed by the 

merging of microplates (Hall, 2002). By 10 Ma (Late Miocene) the geological configuration of 

SE Asia was recognisable in its present state (HaU, 1998; Outlaw & Voelker, 2008). However, 

between 6 Ma and 3 Ma tectonic activity influenced the positioning, shape and extent of 

individual islands and island systems (HaU, 2002; Outlaw & Voelker, 2008). AdditionaUy, sea 

level fluctuation had a great impact on the area during the PUocene and Pleistocene, 

generating temporary connections or barriers between the land-masses and thus greatly 

affecting the distribution of organism (HaU, 1998; Voris, 2000; Outlaw & Voelker, 2008) (Fig. 

4.3.). Most of the islands in the Sunda Shelf (Sumatra, Borneo, Java and Palawan) have 

increased in size since the mid-Miocene (16-11 Ma) due to upUft, and Sumatra, Borneo and 

Java are thought to have been connected to each other and to mainland Asia until the start of 

the PUocene (ca. 5 Ma); Palawan began to rise as an oceanic Island in the PUocene and during 

the Pleistocene there were connections between Palawan and Borneo while Palawan was 

integrated in the Sunda Shelf (HaU, 1998; HaU, 2002; Roberts, 2006; Outlaw & Voelker, 2008). 

AdditionaUy, sea-level fluctuations have been reported due to glaciation over the past 250,000 

yr BP (Voris, 2000). For instance, at the time of the last glacial maxima ca. 20,000 yr BP sea 

levels were up to 120 m below the present sea levels and the climate in SE Asia was drier and 

more seasonal than nowadays, probably similar to a savannah cUmate (Whitmore, 1981; Voris, 

2000; Bird et ai, 2005). Additional effects of this fall in sea level were the drying of the Sunda 

and Sahul shelves, which connected the islands of Java, Borneo, Sumatra and Palawan with 

mainland Asia in the West and New Guinea and Nothern Maluku Islands with AustraUa in the 

East; this aUowed the movement of plants and other organisms (Fig. 4.2.) (Voris, 2000; 

Sathiamurthy & Voris, 2006; Outlaw & Voelker, 2008). On the other hand, sea levels have 

also risen above the present-day level: in the Early/Middle Miocene (24-13 Ma) and the Early 

PUocene (5.5-4.5 Ma) sea levels were ca. 100 m above present-day levels (Woodruff, 2003) and 

in the Holocene sea levels were ca. 5 m above current levels 5,000 yr BP, then regressing and 

reaching a new peak at ca. 2.5 m at 4,000 yr BP and reaching its present-day level 

approximately 1,500 yr BP (Tija, 1996; Woodroffe, 2000).
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4. Phytogeography and Distribution

Fig. 4.2. Principal geographical features in SE Asia. Light shaded areas are continental shelves 

of Eurasia and Australia drawn at the 200 m isobath (modified from Hall (2002)).

4.2.2 Biogeographical history of Thailand

As mentioned in Parnell et al. (2003), Thailand has “many gaps in collecting activity which 

make impossible a straightforward interpretation of biogeographical patterns”. Additionally, 

the geological history is not yet fully understood (Sinsakul, 2000). It is thought that the Asian 

continent has been formed by the accumulation of continental blocks with its origin in the 

northern margins of Gondwanaland (Barber & Crow, 2003). Four major terranes including 

South China, Indochina, Sibumasu and East Malaya were thought to have assembled between 

the Carboniferous and the Late Triassic (ca. 359-227 Ma) (Metcalfe & Irving, 1990; Metcalfe, 

2001). The final consolidation of these terranes is thought to have happened between the Late 

Triassic and Early Jurassic (ca. 227-180 Ma) and formed what is now known as “Sundaland” 

(Metcalfe, 2001). However, by the Late Cretaceous (99-65 Ma) additional terranes such as 

West Burma, Sikuleh and Natal were added to Sundaland along the Shan boundary and Woyla 

sutures (Metcalfe, 2001). As mentioned by Wallace (1869), there was “a time when the whole
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of the Java sea, the Gulf of Siam, and the Straits of Malacca were dry land, forming, with 

Borneo, Sumatra and Java, a vast prolongation of the Asiatic continent”. This area 

corresponds with Sundaland, currently recognized as a floristic province and a 

zoogeographical subregion (Hughes et ai, 2003).

Fig. 4.3. Modern map showing the boundaries of the terranes is continental SE Asia (Fortey 

& Cocks, 1998).

Most of Thailand originated as part of the Indo-Australian Gondwanian plate known as 

Sibumasu, Sinoburmamalaya or Shan-Thai terrane (Fortey & Cocks, 1998; Metcalfe, 2001; 

Woodmff, 2003). The Sibumasu terrane contains most of the Malay Peninsula, West Thailand, 

East Burma, Sumatra, Northwest Laos and Southwest Yunnan and is bound to the east by the 

Uttaradit-Nan to Raub-Bentong suture and to the west by the Shan boundary, altogether 

comprising a piece of land 4,000 km long (Fortey & Cocks, 1998). Additionally, Eastern 

Thailand forms part of the Indochina or Indosinian terrane (Fortey & Cocks, 1998; Woodruff, 

2003). It is thought that the collision and suturing of Sibumasu terrane to the Indochina
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terrane happened along the Raub-Bentong suture during the Triassic (ca. 252-205 Ma) 

(Metcalfe et at, 2001). Thailand is currendy placed in the tectonically quiet Sundaland core 

forming the stable core beneath the Thai-Malay Peninsula, southern Indochina, parts of 

Sumatra, Java and Borneo. However, it is surrounded on all sides by volcanic and seismic 

activity, including the subduction at the Sumatra-Java-Timor trench, and collision between 

Australia and eastern Indonesia

(http://searg.rhul.ac.uk/current_research/thailand/index.html).

In a study by El Tabakh et al. (1999), it is suggested that according to lithological data the 

Khorat Plateau, situated in north-eastern Thailand, underwent periods of marine influx, 

possibly due to a rise in the sea level occurred in the Cretaceous (Haq et al.^ 1987; El Tabakh et 

al., 1999). The evaporite sediments of the Maha Sarakham Formation are a major marine 

deposition over the Khorat Plateau, which follow a long history on non-marine sedimentation 

on the Khorat Group (El Tabakh et al, 1999). Coincidentally, these are thought to have been 

deposited as a single evaporate giant during the Cretaceous to Early Tertiary in the Khorat and 

Sakon Nakhon sub-basins; these sub-basins are now separated by the Phu Phan Range formed 

during the collision of the South China and Indochina terranes during the Tertiary (El Tabakh 

et al, 1999). It is thought that according to indicative deposits, the marine entrance into the 

Khorat Basin was located in the Bamnet Narong area in the south-western part of the Khorat 

Plateau (El Tabakh et al, 1999).

The evolution of the Chao Praya delta during the Late Pleistocene to Holocene (800,000 yr 

BP-Present) has also been discussed based on various geological data (Sinsakul, 2000). In the 

Late Pleistocene the Gulf of Thailand was dry and formed part of Sundaland. This was a 

period of erosion where sediments accumulated as alluvial deposits. By 8,000 yr BP, during the 

Holocene, a transgression event began with sea levels possibly reaching the Ang Thong 

province, and the Chao Praya River sediments settling in the Chainat area, resulting in a fluvial 

setting. A sea level maximum of 4 m above present-day levels was reached at about 6,000 yr 

BP. This resulted in the Holocene sea reaching part of the Thai Upper Central Plain and the 

embayment of most of the Lower Central Plain, which became characterised by tidal flats with 

mangrove forest, creeks and estuaries. Sea levels began to recede and fluctuate after 6,000 yr 

BP; during this time the Lower Central Plain environment changed from intertidal to lagoonal 

and the shoreline possibly receded to Pathum Thani and Bangkok. Sea levels reached the 

present-day values ca. 1,500 yr BP in the Late Holocene.
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Interestingly, in the Thai-Malay peninsula two phytogeographical transitions have been 

reported: the first transition is located 400-500 km south of the Isthmus of Kra close to the 

Thai-Malay border, between perhumid evergreen rainforest and wet seasonal evergreen 

rainforest (van Steenis, 1950); the second transition is located just north of the isthmus, 

between wet seasonal evergreen rainforest and mixed moist deciduous forests (Richards, 1996; 

Hughes et al., 2003; De Bruyn et al., 2005). The first of the transitions was first reported to be 

at a north-south line between Songkhla (Thailand) and Alor Setar (Malaysia) by van Steenis 

(1950); this boundary was then rotated to coincide with the Thai-Malay border, between 

Kangar (Malaysia) and Pattani (Thailand) at a latitude of ca. 7° N. This Kangar-Pattani 

transition is well known and has been portrayed as a major plant boundary (Hughes et al., 

2003). The second more northern transition is less well-known and occurs near Chumphon on 

the east side of the peninsula at 10° 30’ N and on the west coast of the peninsula in lower 

Myanmar the transition is broader extending north to Tavoy at 14° N (Richards, 1996; Hughes 

et al., 2003). These barriers are thought to have given rise to two distinct biotas in SE Asia: the 

Indochinese biota north of the transition and the Sundaic biota south of the transition 

(Hughes et al., 2003; Woodruff, 2003). The position of the phytogeographical transitions have 

been interpreted climatically (Whitmore, 1984; Ashton, 1995; Richards, 1996); however 

climate does not explain the origin of the two different biotas (Hughes et al., 2003; Woodruff, 

2003). It has been suggested that for these biotas to have diverged, there is the need of a 

geographical barrier to have existed in the Thai-Malay Peninsula in the past (Hughes et al., 

2003). A hypothesis that could explain this, suggests that the Thai-Malay Peninsula might have 

been inundated during the Early/Middle Miocene (24-13 Ma) and the Early Pliocene (5.5-4.5 

Ma) since the sea levels are thought to have risen at least 100 m (Hutchison, 1989; Hughes et 

al., 2003; Woodruff, 2003). Additionally, studies suggested that if at the present time, the sea 

levels rose by 100 m the Thai-Malay Peninsula would flood forming two straits: the 

northernmost would be 30-100 km wide and would be located between Surat Thani and 

Krabi, while the southernmost would be 40-50 km wide and would be located between 

Songkhla and Kangar (Woodmff, 2003). Between these two straits, 80% of southern Thailand 

would be submerged with forest habitat only remaining in the Nakhon Si Thammarat range 

(Banthad Range) and the western hiUs (Hughes et al., 2003; Woodruff, 2003). This scenario 

might portray similar conditions to the ones occurring during the past reported inundations in 

the Miocene and PUocene and would have determined separate patterns of distribution of the 

organisms. At the present time, this area is the point of convergence between two biodiversity
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hotspots: the Indo-Burma and the Sundaland hotspots (Myers et al., 2000). Most of Thailand 

forms part of the Indo-Burma biodiversity hotspot, while the peninsular provinces of Pattani, 

Yala, and Narathiwat are placed within the Sundaland biodiversity hotspot (Myers et al., 2000).
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4.3 Physical descriptors of Thailand

4.3.1 Geography

Thailand is located in mainland Southeast Asia, between 5°37’ and 20°30’ latitude north and 

97°20’ and 105°39’ longitude east. It borders Laos and Cambodia to the east, the Gulf of 

Thailand and Malaysia to the south, and the Andaman Sea and Myanmar to the west and it 

covers an area of approximately 513,000 km^ (World Bank, 2004). Elevation ranges from sea 

level to 2,590 m on Doi Inthanon near the northwestern boundary with Myanmar (ICEM, 

2003).

Thailand has 6 distinct ecological 2ones (World Bank, 2004):

The Northern area of the country is mountainous, with Doi Inthanon as the highest peak 

in Thailand measuring 2,590 m. Many parts of this region are above 1,000 m, but it can 

range from 200m to 2,565 m. It contains numerous rivers that drain towards the Chao 

Phraya river in the central region (World Bank, 2004).

The Western region in rather hiUy and runs from North to South along the Myanmar 

border. In contains part of the Tenasserim hills, which extend south towards the Kra 

Isthmus. These hiUs break up into steep-sided ranges and inter-montane valleys. The 

highest peak in these hills measures around 1,000 m and it is found in Myanmar (Gupta, 

2005). On the Thai side they contain the Kwai Yih and the Kwai Noi rivers, which meet 

in Kanchanaburi and form the Mae Klong river.

The Northeastern area is formed by the Khorat Plateau, bordered to the east by the 

Mekong river, forming a natural border between Thailand and Cambodia. It is separated 

from the Central Plain of Thailand to the west by the Phetchabun mountains and the 

Phang Hoei Range and to the south by the Sankamphaeng and the Dong Rek Ranges. It 

is a very dry area with sporadic rainfall (World Bank, 2004).

The Southeastern area is a lowland area with Cambodia to the west and the Gulf of 

Thailand to the South and West (World Bank, 2004).

The Central part of the country is mostly covered by the flat Chao Phraya river valley, 

which flows into the Gulf of Thailand. It also contains the alluvial basin of the Mae 

Klong and Tachin rivers.
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The Peninsular part of the country consists of the narrow Kra Isthmus that widens into 

the Malay Peninsula (Sternstein, 1976). Rainforest is stiU present on the hill slopes and 

mangrove forest is also present in this area (World Bank, 2004).

4.3.2 CUmate

The climate in Thailand is determined by its location in the tropical latitudes and characterised 

by monsoons. The predominant type of climate found in Thailand according to the Koppen 

classification (Sternstein, 1976), indicates that the entire country has a tropical rainy climate 

with the coolest month of the year with a mean temperature of over 18°C.

Most of Thailand (central, northern and eastern), has a tropical wet savannah climate, with 

moderate to heavy annual rainfall and a dry season occurring in winter. Southern Thailand, 

including the peninsula and the south-east corner of the country, have a tropical monsoon 

climate, characterised by an annual rainfall high enough to support a rainforest, despite a short 

dry season.

The main “seasons” in Thailand can be summarised as follows (Sternstein, 1976) (Fig.4.5.):

Northeast Monsoon Season (= “cool season”, “dry season”). This season is characterised 

by the entrance of cool dry air from the interior of Asia. This starts in the northern 

parts of Thailand in October, going southwards during the months of November and 

December. In January and February it declines and starts to withdraw northwards and 

by the end of March it has completely withdrawn. This is the coolest, driest period for 

most of Thailand except for the eastern part of the Peninsula, where this is possibly 

the wettest period.

Pirst Transitional Season (= “Hot season”). During the 2-3 months between the start of 

the SW monsoon and the end of the NE monsoon, there is an increase of the rainfall 

over most of the country, except for the south-east corner of the country and the east 

coast of the peninsula where rainfall diminishes. Temperatures rise with April being 

the hottest month in most of Thailand except for the southern coast of the eastern 

part of the peninsula where May is the hottest. Mean tempetatures range from 28 to 

31°C.

Southwest Monsoon Season (= “Rainy season”). During the latter half of May a “wet” 

monsoon from the southwest arrives, which slightly lowers the temperature. By June
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and July the monsoon is established over the whole country and slowly withdraws 

southwards during August, September and October.

Second Transitional Season (= “Post-Monsoon season”). Occurring before the start of the 

NE monsoon and the end of the SW monsoon, approximately between October and 

November. It is a short interval in which there are variable winds, the temperatures 

drop 1-2 degrees and the rainfall also diminishes suddenly. In the southern areas, the 

rainfall increases with the arrival of the NW monsoon.

“Hot Season” “Post-Monsoon Season”

VRainy Season” (SW monsoon)!

“Dry Season” (NE monsoon) 1 ‘pry Season” (NE monsoon)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Fig. 4.5. “seasons” in Thailand (modified from Sternstein (1976)).

4.3.3 Vegetation

Over the years several vegetation type classifications have been produced in order to describe 

the different forest types in South East Asia and Thailand {i.e. Neal, 1967; Smitinand 1977, 

1989; Santisuk, 1988, 2007; Maxwell, 2004). For the purpose of this thesis I will follow the 

classification by Santisuk (2007). The distribution of the different forest types depends on 

climatic, edaphic, topographic and biotic factors. The two principal forest types found in 

Thailand are: evergreen and deciduous forests. Evergreen forests are divided into 13 types of 

forests while and deciduous forest are divided into 3 types as detailed in Table 4.1.
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Table 4.1. Forest t}'pes in Thailand (modified from Santisuk (2007)).

Evergreen

Forest Type Altitude (m) Characteristics

Tropical Rain Forest 0-100
In South-Eastern and Peninsular areas.
Dipterocarpaceae present.
2,000 mm annual rainfall

Seasonal Rain Forest, 
Semi-Evergreen Forest or 
Dry Evergreen Forest

0-800

All over the countr)' on valleys and depressions of low 
hUl ranges.
Dipterocarps are dominant.
1,500 - 2,000 mm annual rainfall

Lower Montane Rain
Forest 1,000- 1,800

Northern mountains
Fagaceae, Lauraceae, Magnoliaceae and Theaceae
1,300 - 2,000 mm annual rainfall.

Lower montane Oak Forest Over 1,000
Northern mountains
Dense with trees in Fagaceae, Theaceae, MagnoUaceae, 
Lauraceae, and Betulaceae

Lower Montane Oak-pine 
Forest 1,000- 1,500

Northern mountains
Dominated by Fagaceae trees with Pinus kesiya Royle ex 
Gordon

Lower Montane Scrub 1,000- 1,500 Northern mountains
Lower stature forest with some spaced trees

Upper Montane Rain
Forest or Cloud Forest 2,000 - 2,565

Northern mountains
Quite scarce, confined to high peaks
Dense canopy 16 — 22 m high.

Upper Montane Scrub 1,900-2,175 Unique to Chiang Dao summit in Chiang Mai 
Herbaceous and shrubby vegetation

Montane Peat Bog or 
Sphagnum Bog 1,200

Northen and North-Eastern Mountains
Scarce. Differs from the Lower Montane Rainforest 
because has fewer Fagaceae and additional taxa such as 
Acer and Rosaceae such as Prunus cerasoides.

Mangrove Forest Sea level Common along the East and West Coasts
Dominated by members of the genus Rhis;ophora

Coastal Peat Swamp
Forest Sea level

Only in the southernmost coastal areas of the 
Peninsula
Species develop peculiar adaptations such as: short tap 
roots and strong lateral roots, large buttresses or 
pneumatophores

Freshwater Swamp Forest Sea level

North-eastern and South-eastern regions
In sandy or muddy areas
Distinctive species are Anthocephalus cadamba Miq., 
Fa^raea frafrans Roxb.

Strand Forest Sea level

South-Eastern, Central and Peninsular regions
In sandy, gravely or rocky areas
Distinctive species are Casaurina equisetifolia L., 
Terminalia catappa Linn, or Calophyllum inophyllum L.

Mixed Deciduous Forest 0-800
(-1,200)

Throughout Thailand, north of the Peninsula on clay- 
rich soils
Leguminosae, Combretaceae and Verbenaceae are 
abundant canopy trees and the understory contains 
juveniles or bamboo.
Found in areas with > 3 months of drought and < 
1,500 mm annual rainfall

Deciduous Dipterocarp 
Forest or Dry Dipterocarp 
Forest

0-600
(-800)

As Mixed Deciduous Forest but poorer in species.
On acid infertile sandy soils

Pine-Deciduous
Dipterocarp Forest 700-1,300

Advance of Deciduous Dipterocarp Forest into Lower 
Montane zone
Native pines: Pinus kesiya Royle ex Gordon and Pinus 
merkusii]unp}c\. & de Vriese

Deciduous
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4.4 Worldwide distribution of the Vitaceae

The Vitaceae are mostly pantropical species in Asia, Africa, Australia, the neotropics and the 

Pacific Islands. Some species within the genera Ampelopsis, Parthenocissus and Vitis reach warm 

temperate areas (Soejima & Wen, 2006). Ampelopsis and Parthenocissus are distributed 

disjunctively in Asia and North and Central America (Wen, 2007). Vitis is mosdy restricted to 

temperate areas of the Northern hemisphere while Ampelocissus and Cissus are distributed in all 

tropical areas worldwide with Cissus sometimes extending to temperate regions. Some Vitaceae 

genera have a restricted distribution; Acareosperma is a poorly known monotypic genus only 

known from Laos, Clematicissus is restricted to Australia and Phoicissus is distributed in tropical 

and south Africa only. Genera such as Nothocissus, Pterisanthes and Yua are only distributed in 

Asia. Cayratia contains species occurring both in Africa and Asia while Tetrastigma is mosdy 

Asian with a few species reaching Australia. Cjphostemma is mosdy distributed in Africa and 

Madagascar with some species extending into Asia (India, Sri Lanka, Nepal, Myanmar and 

Thailand). The generic distribudon is summarised in Table 4.2.

Table 4.2. Vitaceae genera, species number and distribudon (modified from Soejima & Wen 

(2006) and Wen (2007)).

Genus Species

No
Distribution

Acareosperma Gagnepain 1 Laos

Ampelocissus Planch. 95 Africa, tropical Asia and Australia and 4 species in Central America 
and Caribbean

Ampelopsis Michx. 25 Temperate to subtropical Asia (ca. 20 spp.) W Asia (2 spp.) and N and
C America (3 spp.)

Cayratia Juss. 63 Tropical and subtropical Asia, Africa, Australia and Pacific Islands
Cissus L. 350 All tropics, some extending to temperate areas
Clematicissus Planch. 2 Western Australia
Cyphostemma (Planch.) Alston 200 Africa and Madagascar with some in India and Sri Lanka into Thailand

Nothocissus (Miq.) Latiff 6 Peninsular Malaysia, peninsular Thailand, Sumatra, Bangka, Borneo and 
Papua New Guinea

Parthenocissus Planch. 15 12 in E Asia, (1 extending to India ) and 3 in North America extending 
to Mexico

Pterisanthes Blume 20 Peninsular Malaysia, Borneo, Sumatra, Java, Philippines and peninsular 
Thailand

PJjoicissus Planch. 12 Tropical and South Africa
Tetrastigma (Miq.) Planch. 95 Mosdy in tropical and subtropical Asia with 5 species in Australia
Vitis L. 60 Mosdy temperate regions of the Northern hemisphere
Yua C.L.Li 2 Subtropical China, India and central Nepal
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4.5 Phytogeographyical analyses of the Thai Vitaceae in SE Asia

All of the genera and some of the Vitaceae species occurring in Thailand also occur in most 

surrounding countries. However, often it is difficult to ascertain with confidence whether a 

particular Vitaceae species is present in certain SE Asian countries since taxonomic accounts 

are either unavailable or incomplete. Some countries such as Bhutan (Long & Rae, 1991), 

China (Li 1998; Chen et al, 2007), India (Shetty & Singh, 2000), Pakistan (Naximuddin & 

Qaiser, 1982) and Java (Indonesia) (Backer and Bakhuizen van den Brink, 1965) have fairly 

recent floristic accounts available, others such as Laos (Newman et al, 2007), Myanmar (Kress 

et al, 2003), Nepal (Press et al, 2000) only have recent checklists, while Vitaceae accounts for 

Malaysia (Latiff, 1982, 1984, 1988a, 1988b, 1989b, 1991, 2001b) and AustraUa Qackes, 1984, 

1987b, 1988, 1989a, 1989b) have been published in a series of articles. Although some of the 

remaining countries have old or incomplete floristic accounts available, most of them are in 

need of an updated revision. Although this is a limiting factor to the outcome of this analysis, 

I aim to determine which area in Asia has the strongest Thai Vitaceae floristic links with 

Thailand using various analyses.

4.5.1 Materials and Methods

Data

Species distribution data were gathered from herbarium specimens and from the relevant 

taxonomic literature used in the taxonomic treatments in this thesis, some of them 

summarised above (See Chapter 2). A total of 47 Thai Vitaceae taxa were included. The genus 

Tetrastigma was excluded in this study since the Thai taxonomic account for this genus was not 

completed at the time of this study and therefore distribution data were unavailable. The 

species Cissus quadrangularis was not included in this study since it is an introduced species that 

has been naturalised in many SE Asian countries such as Thailand, Java and Philippines 

(Mabberley, 1995) and therefore its distribution could mask the patterns of native Vitaceae 

species.

The biogeographical units (BL!) used here largely follow political country level divisions, with 

the exception of Cambodia, Laos and Viemam, and Malaysia and Singapore which are treated 

as single units respectively (Fig 4.6.). Indonesia is divided into three areas following the 

divisions in van Welzen et al (in prep.). They were adapted to our data as follows: Indonesia
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Sunda comprising Sumatra and Kalimantan; Indonesia WalJacea comprising Java, Sulawesi, 

Lesser Sunda Islands and Maluku Islands; Indonesia Sahul comprising West Papua (Fig 4.6.). 

Table 4.3. shows the Thai Vitaceae and their occurrence in other parts of Southeast Asia and 

surrounding regions.

Analyses

Four different analyses were performed on the dataset in Table 4.3. in order to see if there 

were any patterns of distribution emerging.

Principal Component Analysis (Kaiser’s rule, centred data) and Cluster analysis (Unweighted 

Pair Group Method with Arithmetic mean (UPGMA) with Sorensen’s Coefficient) were 

performed with the MultiVariate Statistical Package (MVSP) version 3.131, Kovach Computing 

Services, Anglesey, UK. PCA analyses work by reducing the dimensionality of a dataset,
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consisting of a large number of interrelated variables, while retaining as much as possible of 

the variation present in the dataset (JoUiffe, 2002). Clustering methods are tree-building 

methods originally used to construct taxonomic phenograms (Sokal & Michener, 1958). They 

use a sequential clustering algorithm and in particular in UPGMA analyses the averaging of 

the distances is based on the number of objects in the different clusters (Salemi & Vandamme, 

2003).

A NMS (Non-metric multidimensional scaling) analysis (Lance-Williams distance, 3- 

Dimensional solution with stress convergence and minimum stress set to 0.0005, 1,000 

iterations and 500 random starts, yielded a normalised raw stress of 0.0148) was performed 

with SPSS version 16.0. This analysis aims to represent a set of points in a space defined by a 

small number of coordinates, reflecting as accurately as possible the similarities between the 

points (Kruskal, 1964). The output is represented visually as points located along dimensions 

in multidimensional space thus making the results easy to interpret.

In PAUP* 4.0b 10 (Swofford, 2002) the data were analysed using Brooks Parsimony Analysis 

(BPA), a method that uses standard parsimony analysis to construct a cladogram of the areas 

on the basis of the occurrences of the species and their reconstructed ancestors (Brooks, 

1990). In this type of analysis missing data can be treated under different assumptions. When 

taxa are absent in part of the study area, these missing data for the areas (“missing areas”) can 

be treated under different assumptions (Ridder-Numan, 1998). Assumption 0 assumes missing 

data as primitively absent (= the taxon was never present) (Zandee & Roos, 1987), and the 

data are coded as 0. However, under Assumptions 1 and 2 (Nelson & Platnick, 1981) the 

missing data are treated as uninformative and coded as “?”. The latter methods are less 

restrictive but require some manipulation for areas (Ridder-Numan, 1998). In this analysis 

missing data were treated under Assumption 0. If only one taxon or a few are present in a BU 

(data matrix column with many zeros), this BU may be placed artificially low in the area 

cladogram after analysis (Ridder-Numan, 1998). In this instance it is helpful to add an artificial 

(all-zero) outgroup. Analyses were performed using the maximum parsimony (MP) method in 

PAUP* 4.0b 10 (Swofford, 2002). 7\U characters had equal weight and were unordered. 

Maximum parsimony analyses were performed using the heuristic search algorithms of 

PAUP* with 1,000 replicates of random addition sequence (holding 20 trees at each 

replication) and with TBR (tree-bisection-reconnection) branch swapping on “Multiple Trees” 

and MaxTrees set to automatically increase by 100. The consistency index (Cl) (Kluge and
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Farris, 1969) and retention index (RI) (Farris, 1989) were calculated using PAUP*. Strict and 

semi-strict consensus trees were constructed.

Additionally, a diagram showing the number of shared species between the various 

biogeographical units was also constructed.

4.5.2 Results
From Table 4.3., it can be observed that out of the 47 species used in this study 5 of them are 

confined to Thailand and CVL; 10 of them have south or south-eastern distribution patterns 

occurring in Thailand and BUs to its south and south-east such as CVL, MA, ISU, IW, ISA, 

PH and AU; 3 species have mostly a south or south-eastern distribution but they also occur in 

Myanmar (MY), which is to the north-west of Thailand. Five species have north or north

western distribution patterns occurring in Thailand and the BUs to its north and north-west 

such as CH, MY, BH, NE, INDI, JA and PA; 3 species have mostly a north or north-western 

distribution but they also occur in CVL, which is to the east of Thailand. Four of the species 

are endemic to Thailand, while 17 of them appear to be distributed in both directions with 

distributions ranging from restricted to widespread.

Species in Ampelopsis (A. cantoniensis), Cajratia (except for C emarpinatd) and Parthenocissus (P. 

semicordatd) appear to have a widespread distribution range in Asia. The only Thai Vitis species 

(IV halansand) appears to have a restricted north-eastern distribution. Pterisanthes and Nothocissus 

have mostly a south-eastern distribution range, with Pterisanthespolita also being distributed in 

Peninsula Myanmar (MY). The only Cyphostemma species (C. auriculatd) in Thailand has a north

western distribution. Species in Ampelocissus have mostly either a south-eastern distribution 

(with 2 of them also in MY) or a north-western distribution (with 2 of them also in CVL), 

with one endemic species (A. changensis). Cissus species are mostly either distributed both 

north-west and south-east, or only to the south-east; only 2 species have a north-western 

distribution (with 1 of them also in CVL) and 3 species are endemic to Thailand {C. 

amplexicaulis, C. calcicola and C. craihii).

In the Cluster Analysis (Fig. 4.7.), a subjective cut-off point (vertical black line) was applied at

approximately 0.6 of similarity according to Sorensen’s coefficient; however there are various

ways in which the dendrogram could be divided. The non-metric multidimensional scaling

ordination (NMS) analysis yielded a normalised raw stress of 0.0148. In the Principal

Component Analysis (PCA) (Fig.4.10.), the two axes in Fig. 4.10.a explain 54.4% of the
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variation, while the three axes in Fig. 4.10.b. explain 63.8% of the variation. The results of 

both the NMA and the PCA analyses were positive, since very little of the variance was left 

unexplained. The Brooks Parsimony Analysis (BPA) generated 45 equally most parsimonious 

trees of 104 steps with a Cl of 0.45 and a RI of 0.61. The consistency index (Cl) is within the 

expected range with the number of taxa used, according to Sanderson & Donoghue (1989). 

The strict consensus tree is shown in Fig.4.9.

Three out of the four analyses performed (except for the BPA) show a similar pattern with 

three clear groups separate from each other, as follows (Fig. 4.7., 4.8. and 4.10.):

Group 1. Thailand (TH) and the CVL BU containing Cambodia, Viemam and Laos (marked 

in red in the figures).

Group 2. Indonesia Sunda (ISU) containing Sumatra and Kalimantan, Indonesia WaUacea 

(IW) containing Java, Sulawesi, Lesser Sunda Islands and Maluku Islands, and Malaysia and 

Singapore (MA) (blue in the figures).

Group 3. Bhutan (BH), China (CH), India (INDI) and Myanmar (MY) and Nepal (NE) (green 

in the figures).

Thus, the CVL BU, which is located immediately at the east of Thailand, appears to share the 

most species with Thailand. The closest BUs North and North-West of Thailand group 

together (group 2), while the closest BUs South and South-East of Thailand also form a 

separate group (group 3). Each of these two groups share similar species of Thai Vitaceae. 

The rest of the BUs which are more geographically distant to Thailand (Australia (AU), 

Indonesia Sahul (ISA), Japan (JA) and Philippines (PH)) are placed inconsistently across the 

various analyses.

In the Brooks Parsimony Analysis (BPA), resolution was lower than in the other analyses (Fig. 

4.9.). Group 1 also appears in the BPA strict consensus tree, indicating the relatedness of these 

two BUs. This group clusters with Malaysia and Singapore (MA), and Indonesia Sunda (ISU). 

Indonesia WaUacea (IW) and China (CH) are successively sisters to the group above. 

Subsequently, India (INDI), Nepal (NE), Bhutan (BH) and Myanmar (MY) group with the 

previous group in a polytomy. The rest of the BUs are successively sister to them.

Table 4.3. Distribution of the Thai Vitaceae in South East Asia and surrounding regions. PA 
Pakistan; JA: Japan; INDI: India, NE: Nepal; BH: Bhutan; MY: Myanmar; CH; China; TH 
Thailand; CVL: Cambodia, Viemam and Laos (Indochina); MA: Malaysia and Singapore; ISU 
Indonesia Sunda (Sumatra, Kalimantan); IW: Indonesia WaUacea Qava, Sulawesi, Lesser Sunda Islands 
and Maluku Islands; ISA: Indonesia Sahul (West Papua); PH: PhUippines; AU: AustraUa.
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1 PA JA INDI NE BH MY CH TH CVL MA ISU IW ISA PH AIJ

Amtielocissus
- arachnoidea X X X X X X
- araneosa X X
- barbata X X X X X
- chansensis X
- divaricata X X X X X
- elepans X X X X X
- harmandii X X
- latifolia X X X X
- martinii X X X X X
- pohtbyrsa X X X X
- ruQOsa X X X X X
- thyrsiflora X X X X X
Ampelobsis
- cantoniensis X X X X X X
Catratia
- emarpinata X X
- iatonica X X X X X X X X X X X X X X
- mollissima X X X X X X X X
- novemfolia X X X X
- pedata X X X X X X X X X
- trifolia X X X X X X X X X X X
Cissus
- adnata X X X X X X X X X X X
- ambkxicaulis X
- aristata X X X X X X X X X
- aristolochioides X X
- assamica X X X X X X X X X
- calacola X
- convolvulacea X X
- craibii X
- discolor X X X X X X X X X
- elonpata X X X X X X X
- bastata X X X X X X X
- bexanpularis X X X
- beyneana X X
- marcanii X X
- modeccoides X X X
- nodosa X X X X X X
- plancbonii X X
- repanda X X X X X X X
- repens X X X X X X X X X X X
- rbeifolia X X
- rostrata X X X X X
Cyphostemma
- auriculata X X X X
Nothocissus
- spicifera X X X
Parthenocissus
- semicordata X X X X X X X X X X X
Pterisantbes
- cissioides X X X X
- eriopoda X X X X
- polita X X X X X
Vitis
- balansana X X X
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The diagram of shared Thai Vitaceae species among the various biogeographical units (Fig 

4.11.) shows that Thailand and the CVL BU share the most species (26-30). Additionally, 

Thailand shares between 21-25 species with both India (INDI) and, Malaysia and Singapore 

(MA); 16-20 species with China (CH), Myanmar (MY), Indonesia Sunda (ISU) and Indonesia 

Wallacea (IW); 11-15 species with Buthan (BH) and Nepal (NE); 6-10 species with Australia 

(AU) and the Philippines (PH); 0-5 species with Indonesia Sahul (ISA), Japan (JA) and 

Pakistan (PA). The BUs in the second group mentioned above, share 11-15 and 16-20 species 

among them depending on the regions (see Fig. 4.11.), with Malaysia (MA) and Indonesia 

Wallacea (TWA) sharing the most species (16-20). The BUs in the third group mentioned 

above, share 6-10 and 11-15 species among them depending on the regions (see Fig. 4.11.), 

with India (INDI) sharing 11-15 species with all of the other BUs. Myanmar (MY) and China 

(CH) also share 11-15 species with each other. The BUs in the second group share between 0- 

15 species with the BUs in the third group. The Philippines (PH) shares 6-10 species with aU 

the BUs in the first group, China (CH), India (INDI) and Myanmar (MY) in the third group, 

and most BUs in the second group, except for Indonesia Sunda (ISU) with which it only 

shares 0-5 species. Australia (AU) shares 6-10 species with aU the BUs in the first group and 

most BUs in the second group, except for Indonesia Sunda (ISU) with which it only shares 0- 

5 species. Indonesia Sahul (ISA), Japan (JA) and Pakistan (PA), share 0-5 species with any of 

the other BUs.

UPGMA
ISA
JA
AU
PH

ISU
IW
MA
CVL
TH

"EFT
CH
NE
MY
INDI
PA

0.04 0.2 0.36 0.52

Sorensen’s Coefficient

0.68 0.84

Fig. 4.7. Cluster analysis (UPGMA with Sorensen’s coefficient). Black vertical bar indicates 
the cut-off point at approximately 0.6 of similarity according to Sorensen’s coefficient.
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Fig. 4.8. Non-metric multidimensional scaling ordinadon of the first 3 axes from a 3 

dimensional solution.

TH
CVL

1^
ISU
IW
CH
INDI
NE
BH
MY

-----------------------------------------------  PH
----------------------------------------------- AU
-----------------------------------------------  PA
-----------------------------------------------  JA
-----------------------------------------------  ISA
-------------------------------------------------Outgroup

Fig. 4.9. Brooks analysis: Strict consensus tree of 45 equally most parsimonious trees.
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PCA case scores

PCA case 
scores

Axis
2

Fig. 4.10. Principal Component Analysis, a. Scatter plot of first two axes (covering 54.5% of 

variation); b. Scatter plot of first three axes (covering 63.8% variation).
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= 0-5 
= 6-10

= 21-25 
= 26-30

Fig 4.11. Diagram of shared Thai Vitaceae species between the various BUs. Legend indicates 
the total number of shared species between the BUs.
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4.5.3 Discussion

The main aim of this section is to determine the BU with the closest Vitaceae floristic links to 

Thailand but this is limited by data unavailability in some areas. Although some 

phytogeographical patterns can be inferred, the origin of the Thai Vitaceae taxa is difficult to 

interpret, thus assumptions can only be made with the existing data.

All of the analyses above suggest that in terms of species composition, the Thai Vitaceae are 

most similar to those in Indochina (Cambodia, Laos and Vietnam). This floristic bond appears 

to be very strong with 30 species in common out of a total of 47 Thai Vitaceae species used in 

this study (Fig. 4.11.) and 5 of the Thai Vitaceae species endemic to Thailand and Indochina. 

Cluster (Fig. 4.7.), NMS (Fig. 4.8.) and BPA (Fig. 4.9.) analyses suggest that the group formed 

by Thailand and Indochina (group 1) has a species composition most similar with the group 

containing Indonesia Sunda, Indonesia Wallacea and Malaysia and Singapore (group 2). This 

south-western floristic link is also obvious since 13 out of 47 species have mostly a south

eastern distribution with the northernmost limit in Thailand and Indochina (and sometimes in 

Myanmar); the shared species diagram (Fig. 4.11.) shows stronger floristic links between the 

areas above, rather than between Thailand and Indochina (group 1) and areas in the north and 

north-west (group 3) (8 species out of 47 Thai Vitaceae). However, a high number of species 

(17 out of a total of 47) are distributed in both directions with distributions ranging from 

restricted to widespread (Table 4.1.). However, clear separation of Thai Vitaceae species 

composition into three coherent geographical groups is very obvious from the analyses.

The final consolidation of Sundaland, which contained the South China, Indochina, Sibumasu 

and East Malaya terranes, is thought to have happened between the Late Triassic and Early 

Jurassic (ca. 227-180 Ma) (Metcalfe, 2001). It is thought that this would have happened before 

modern species developed and therefore these areas are biogeographicaUy part of Asia (van 

Welzen et al., in prep.). In fact, the vegetation of the area during this period remains poorly 

understood (Morley, 2000). According to this, the composition of proto-Vitaceae species in 

the Sibumasu terrain would probably be closer to species of Eurasia since landmasses were 

connected very early on in evolution. This might explain why the Thai Vitaceae species 

composition is floristically closest to Indochina. However, this does not completely reflect the 

current floristic bonds of the Thai Vitaceae with other regions in Eurasia.
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North-Westernfloristic bonds

During the Middle to Late Eocene (49 — 33.7 Ma), tropical vegetation was established through 

most of SE Asia. This vegetation was extremely diverse due to the presence of a wet tropical 

climate and also to indiscriminate dispersal from the Indian subcontinent, after its collision 

with Asia in the Late Paleocene (57 Ma) (Morley, 2000; Ali & Aitchison, 2008). This could 

explain the present-day north-western distribution of some of the Thai Vitaceae and the close 

Thai Vitaceae floristic link with 21 (out of 47) species being shared between India and 

Thailand. At the time when the Indian subcontinent collided with part of SE Asia, tropical 

proto-Vitaceae species could have been introduced in the area some of them with the species 

reaching their south-easternmost distribution in Thailand and Indochina, and others 

dispersing throughout SE Asia and reaching Australia.

Additionally, a continuous land connection between SE Asia and mid-latitude Asia allowed 

elements of the Early Tertiary northern hemisphere tropical forests to find refuge in the 

lower montane forest of SE Asia following mid-tertiary climatic deterioration (Morley, 2000). 

This would have also allowed the species from northern latitudes from regions such as Japan 

and China to reach more southern latitudes.

South-Eastern floristic bonds

The present-day south-eastern distribution of many Thai Vitaceae species could be due to the 

ecological and climatic factors starting from the late Miocene (11.2 — 5.3 Ma), rather than to 

plate tectonics. By approximately 10 Ma (Late Miocene) the geological configuration of SE 

Asia was recognisable in its present state (HaU, 1998; Outlaw & Voelker, 2008). Sea level 

fluctuation during the Pliocene and Pleistocene created connections or barriers between the 

various landmasses in the Sunda Shelf determining the distribution of the floras. Sumatra, 

Borneo and Java are thought to have been connected to each other and to mainland Asia until 

the start of the Pliocene (ca. 5 Ma) (HaU, 1998; HaU, 2002; Outlaw & Voelker, 2008). It is 

possible that Vitaceae species could have been dispersed to BUs in the Sunda Shelf during the 

periods of land connection, explaining their close floristic Unks.

Some instances of east to west dispersal during periods of low sea level and as a result of the 

coUision of the AustraUan and Asian plates at the end of the OUgocene have been recorded 

(Morley, 2000). However, it appears that the Thai Vitaceae species also occurring in AustraUa
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and the Sahul Shelf are likely to have originated in the west and dispersed to the east since the 

main diversity of Thai Vitaceae species is in the west. Additionally, the Thai Vitaceae floristic 

links between the western and the eastern BUs in Malesia are very low and possibly only 

species with a widespread distribution and able to disperse long distance would reach 

Austraha.

Two phytogeographical transitions have been reported in the Thai-Malay peninsula around the 

Isthmus of Kra area, with a change in vegetation either side of these transitions (Hughes et ai, 

2003). Most Thai Vitaceae species distributions are not affected by these transitions and they 

are distributed across the transitions. However, some 10 Thai Vitaceae have only been found 

to be distributed either to the north {Ampelocissus araneosa. A., divaricata, A. latifolia, A. rugosa, 

Cissus repanda and Cyphostemma auriculatd) or to the south {Cissus rostrata, Nothocissus spicifera, 

Pterisanthes cissioides and P. eriopodd) of the transitions, but never crossing them. Although two 

transitional areas have been reported, the resolution in this study only suggests a rough single 

transitional area which limits the distributions of above mentioned species. Further collections 

could show some of these species to be also distributed across the transitions. However, in the 

case that this was their true distribution, these species might not have been able to cross the 

transitions because they are adapted to particular habitat requirements found only to the north 

or to the south of the transitions; this would have prevented them from prospering on the 

other side of the transition.

The resolution of this study would be greatly improved with the addition of updated 

distribution data of the various Thai Vitaceae taxa from the various BUs studied. Additionally, 

a study including all the Vitaceae species occurring in all the Asian BUs (not only the Thai 

taxa) would also give a better idea of the absolute floristic links between the Asian Vitaceae 

floras and biogeographical patterns could be inferred with more confldence.
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4.6 Phytogeographyical analyses of the Vitaceae in Thailand (with 

additional distribution and ecology data)

As previously mendoned by Parnell et al. (2003), Thailand’s collection activity is uneven and 

the density is ver^^ low in most areas. This makes “impossible a straightforward interpretation 

of biogeographical patterns” (Parnell et al., 2003). This is not different for the Thai Vitaceae, 

which have only been recorded in 48 of the 76 Thai provinces (for a map of the floristic 

regions see Fig. 4.14. below; for a detailed map and list of Thailand’s political divisions see Fig. 

2.1. in Chapter 2). The absence of Vitaceae records in 28 Thai provinces is more likely due to 

a lack of collection activity rather than to the true absence of the family in these provinces. 

Unsurprisingly most of the provinces with no Vitaceae collections are shown to have a low 

number of overall collections (from 0 to 142 collections) in Parnell et al. (2003). Although this 

is a limiting factor to the outcome of this analysis, this section aims to clarify the distribution 

patterns of the Vitaceae in Thailand and determine whether these follow the traditional 

floristic regions divisions first proposed by Smitinand (1958). This will be assessed using 

several analyses.

4.6.1 Materials and Methods

Data

Species distribution data were gathered from herbarium specimens examined while preparing 

the Thai Vitaceae floristic account in this thesis (See Chapter 2). A total of 47 Thai Vitaceae 

taxa were used in the analyses (Table 4.5.). Again, the genus Tetrastigma was excluded in this 

study due to data unavailability. The biogeographical units (BU) used here are the political 

divisions at province level within Thailand. Thailand has a total of 76 provinces traditionally 

separated into 7 floristic regions (see Fig. 4.14.). The Vitaceae have been recorded in all of the 

floristic regions and in 48 of the 76 provinces.

Analyses

A Cluster analysis (Unweighted Pair Group Method with Arithmetic mean (UPGMA) with 

Sorensen’s Coefficient) was performed with the MultiVariate Statistical Package (MVSP) 

version 3.131, Kovach Computing Services, Anglesey, UK. As mentioned in Section 4.5, 

clustering methods such as UPGMA use a sequential clustering algorithm.
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Two NMS (Non-metric multidimensional scaling analyses (Lance-Williams distance, 3- 

Dimensional solution with stress convergence and minimum stress set to 0.0005, 1,000 

iterations and 500 random starts) were performed with SPSS version 16.0.

Kroeber’s coefficient compares floras in pairs (Kroeber, 1916). The formula used provides a 

similarity percentage: 50 * C * (A+B / A * B), whereby A is the number of species in one area, 

B in the other area and C is the number of shared species.

Table 4.4. Legend for the numbers in the title row of Table 4.5.

No Province No Province No Prov'ince No Province
1 Mae Hong Son 13 Loei 25 Phetchaburi 37 Chumphon
2 Chiang Mai 14 Nong Khai 26 Prachuap Khiri Khan 38 Ranong

3 Chiang Rai 15 Khon Kaen 27 Saraburi 39 Surat Thani
4 Phayao 16 Chaiyaphum 28 Nakhon Nayok 40 Phangnga
5 Nan 17 Nakhon Ratchasima 29 Bangkok 41 Phuket
6 Lamphun 18 Buri Ram 30 Sa Kaeo 42 Nakhon Si Thammarat
7 Lampang 19 Surin 31 Prachin Buri 43 Trang
8 Tak 20 Si Sa Ket 32 Chachocngsao 44 Satun
9 Sukhothai 21 Ubon Ratcbathani 33 Chon Buri 45 Songkhla
10 Phitsanulok 22 Uthai Thani 34 Rayong 46 Pattani
11 Nakhon Sawan 23 Kanchanaburi 35 Chanthaburi 47 Yala
12 Phetchabun 24 Ratchaburi 36 Trat 48 Narathiwat

Table 4.5. Distribution of the Vitaceae in Thailand by province.
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4.6.2 Results

The Thai provinces with the highest number of Vitaceae species recorded are Chiang Mai and 

Kanchanaburi with 18 and 17 taxa out of the 47 taxa included. Three provinces contain 10 — 12 

species, 10 provinces contain 7-9 species, 14 provinces contain 4-6 species, 19 provinces 

contain 1—3 species and 28 provinces have no Vitaceae records at aU (Fig. 4.13.); therefore a very 

low number of provinces contain a relatively high number of species, while a high number of 

provinces contain a low number of species.

Two UPGMA Cluster analyses were performed; one including the 48 Thai provinces with 

Vitaceae records (Fig.4.15.) and a second one excluding provinces with only one species recorded 

(7 provinces excluded) (Fig. 4.17.). A subjective cut-off point (vertical black line) was applied at 

approximately 0.36 of similarity according to Sorensen’s coefficient; both dendrograms however 

could be divided in various ways. The colours of the lines and names in the dendrograms 

represent the colours assigned to the floristic regions as in Fig. 4.14. The colours of the brackets 

and arrows on the far right of the figure represent the groupings obtained with the cut-off point 

placed at ca. 0.36 of similarity. The groupings obtained in the first and second analyses (Fig. 4.15. 

and 4.17., respectively) are then represented in the maps of Thailand (Fig. 4.16. and 4.18., 

respectively) using the colours corresponding to the groupings in the dendrograms (brackets and 

arrows). Provinces coloured white in the maps do not have any Vitaceae record and therefore 

have been excluded from the analysis.

The first Cluster analysis including aU of the 48 provinces showed 12 different groupings, with 

Uthai Thani and Tak as sister to the rest, respectively. In general, these groupings did not foUow 

the traditional floristic region classification (Fig.4.14.). However, most of the Peninsular provinces 

included in the analysis were placed in two close groups, one including only Narathiwat, Yala and 

Phangnga (bright pink bracket in Fig. 4.15., and Fig. 4.16.); another group included six Peninsular 

provinces together with a Northern province (Lamphun) and a South-Eastern province 

(Chanthaburi) (black in the bracket in Fig. 4.15., and Fig. 4.16.). The South-Eastern provinces of 

Rayong and Sa Kaeo (Ught green bracket in Fig. 4.15., and Fig. 4.16.), also formed a group. The 

largest group contained 10 provinces from five different floristic regions, as foUows (grey bracket
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Fig. 4.15., and Fig. 4.16.): four Northern provinces (Chiang Mai, Lampang, Mae Hong Son and 

Phitsanulok), two South-Western provinces (Kanchanaburi and Phetchaburi), two Central 

provinces (Bangkok and Saraburi), one Eastern (Nakhon Ratchasima) and one South-Eastern 

(Chon Buri); within this, the two Central provinces grouped together. Two groups containing four 

and six provinces were also observed; one group contains six provinces from four different 

floristic regions as follows: two Northern provinces (Chiang Rai and Nakhon Sawan), one North- 

Eastern province (Khon Kaen) and one Eastern province (Buri Ram) (cream bracket Fig. 4.15., 

and Fig. 4.16.); the second group contains six provinces from 4 different floristic regions as 

follows: two Northern provinces (Nan and Phayao), two Peninsular provinces (Satun and 

Ranong), one Eastern province (Surin) and one South-Eastern province (Prachin Buri) (dark 

green bracket Fig. 4.15., and Fig. 4.16.).The remaining six groups contained two to three 

provinces as follows: in red the North-Eastern province of Phetchabun and the Eastern province 

of Ubon Ratchathani; in brown the Northern province of Sukhothai and North-Eastern procince 

of Nong Khai; in light pink the South-Western province of Ratchaburi and the South-Eastern 

province of Cachoengsao; in purple the Eastern province of Si Sa Ket and the Peninsular 

province of Pattani; in yellow the South-Western province of Prachuap Khiri KEan and the 

South-Eastern province of Trat; in orange the North-Eastern province of Loei, the Eastern 

province of Chaiyaphum and the South-Eastern province of Nakhon Nayok.

The second Cluster analysis (Fig. 4.17.) excluded provinces with only one Vitaceae species 

recorded; therefore the total of provinces included was 41. In this case seven groupings appeared 

when the cut-off point was placed at approximately 0.36. This is considerably less than when all 

of the 48 provinces were included. Ubon Ratchathani and Tak were not placed within any group 

but separate as sister to other provinces. Again, these groupings did not follow the traditional 

floristic region classification (Fig.4.14.). However, out of the 12 Peninsular provinces included in 

the analysis, six of them formed a group together with one Northern province (Lamphun), one 

South-Western province (Prachuap Khiri Khan) and two South-Eastern provinces (Chanthaburi 

and Trat) (all black in the bracket in Fig. 4.17., and Fig. 4.18.). Additionally, Narathiwat and 

Phangnga (both Peninsular) also formed a group (bright pink bracket in Fig. 4.17., and Fig. 4.18.). 

The remaining four Peninsular provinces (Pattani, Phuket, Ranong and Samn) formed a group 

together with two Northern provinces (Nan and Phayao) and one South-Western province
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(Prachin Buri) (all green in the bracket in Fig. 4.17., and Fig. 4.18.). The largest group contained 

12 provinces from six different floristic regions, as follows (grey bracket in Fig. 4.17., and Fig. 

4.18.): five Northern provinces (Chiang Mai, Chiang Rai, Lampang, Mae Hong Son and 

Phitsanulok), two South-Western provinces (Kanchanaburi and Phetchaburi), two Central 

provinces (Bangkok and Saraburi), one North-Eastern (Khon Kaen), one Eastern (Nakhon 

Ratchasima) and one South-Eastern (Chon Buri); this group is very similar to the grey grouping in 

the first analysis and again within this group, the two Central provinces grouped together. The 

remaining three groups contained two to three provinces as follows (Fig. 4.17., and Fig. 4.18.): in 

brown the Northern provinces of Nakhon Sawan and Sukhothai and the South-Eastern province 

of Sa Kaeo; in orange the North-Eastern province of Loei, the Eastern province of Chaiyaphum 

and the South-Eastern province of Nakhon Nayok; in light pink the South-Western province of 

Ratchaburi and the South-Eastern province of Cachoengsao. The last two groups were also 

present in the first analysis.

Two non-metric multidimensional scaling ordination (NMS) analyses were also performed using 

the same datasets as in the Cluster analyses (Fig. 4.19. and 4.20., respectively). These yielded a 

normalised raw stress of 0.061 (48 province analysis) and 0.053 (41 province analysis), 

respectively. The colours of the markers represent the colours assigned to the floristic regions as 

in Fig. 4.14, additionally a symbol has also been assigned to the provinces belonging to a 

particular floristic region. The results in both analyses do not show clear groupings and therefore 

in general the province distribution does not follow the traditional floristic region classification. 

However, in the first analysis (Fig. 4.19.) some of the South-Eastern and Peninsular provinces 

appear close on the top left hand side of the figure; while in the second analysis (Fig. 4.20.) most 

of the Peninsular provinces are distributed in the same area but the South-Eastern provinces are 

placed elsewhere except for Chanthaburi, which is placed close to the Peninsular provinces. In the 

first analysis (Fig. 4.19.), three of the four South-Western provinces are placed close together in 

the center of the graph, close to a South-Eastern (Sa Kaeo) and a Peninsular (Ranong) province. 

In the second analysis (Fig. 4.20.), the Northern provinces are placed mosdy on the left hand side 

and bottom left hand side of the graph. The Northern province of Lamphun was close to the 

Peninsular provinces of Surat Thani and Songkhla, and in the first analysis it was also close to 

Chon Buri (Fig. 4.19.) while in the second analysis it was close to Chanthaburi (Fig. 4.20.).
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A graphic representation of the Kroeber’s coefficients between the 48 Thai provinces with 

Vitaceae records was constructed (Fig. 4.21.). The colours given to the different provinces in the 

graph represent the colours assigned to the floristic regions as in Fig. 4.14. Thin lines indicate 

Kroeber’s coefficients between 59 and 73%, while thick lines indicate Kroeber’s coefficients of 74 

and 88%. Only Kroeber’s coefficients of 59% of similarity or over were represented, thus 

provinces that do not share a coefficient above 58% with any other province are not represented. 

Only in six instances are the Kroeber’s coefficients between 74 and 88%, of these only two 

instances are among provinces belonging to the same floristic region (Northern floristic region: 

Phayao and Nan; Peninsular floristic region: Songkhla and Surat Thani). The remaining four 

instances are between Lamphun (Northern) and Chanthaburi (South-Eastern), Lamphun 

(Northern) and Songkhla (Peninsular), Pattani (Peninsular) and Si Sa Ket (Eastern), and Pattani 

(Peninsular) and Nan (Northern). Four of these provinces share two instances of a Kroeber’s 

coefficient between 74 and 88% with other provinces; these are Lamphun (Northern), Nan 

(Northern), Pattani (Peninsular) and Songkhla (Peninsular). A total of 43 instances of Kroeber’s 

coefficients of 59 to 73% between two provinces, have been recorded. Of these 43 instances, 16 

of them are between provinces belonging to the same floristic region: six among Northern 

provinces, five among Peninsular provinces, two among Eastern and among South-Eastern 

provinces, one among North-Eastern provinces and no instances were recorded among Central 

and among South-Western provinces.

Northern provinces appear to have some high similarity links with all of the other floristic regions 

except for the Central floristic region. North-Eastern provinces have numerous high similarity 

links mostly with Eastern provinces and one link with Northern and Central floristic regions. 

Eastern provinces have numerous high similarity links mostly with Northern and North-Eastern 

provinces and a few with South-Eastern and Peninsular provinces. South-Western provinces only 

have some high similarity links with Northern and South-Eastern provinces. The only Central 

province with a Kroeber’s coefficient over 58% was Nakhon Nayok, with Loei being the only 

instance. South-Eastern have some high similarity links with Northern, Eastern, South-Western 

and Peninsular provinces. Peninsular provinces have numerous high similarity links mostly with
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South-Eastern and Northern provinces and one strong link (Kroeber’s coefficient over 74%) with 

an Eastern province (Si Sa Ket).

Lastly, most Peninsular provinces grouped together in the Cluster and NMS analyses, and some 

similarity links were recorded among Peninsular provinces in the Kroeber’s coefficient analysis. 

However, this Peninsular group is often related to provinces elsewhere in Thailand and also the 

remaining Peninsular provinces not included in the main Peninsular group form groups with 

other Thai provinces. In all of the analyses the South-Eastern province of Chanthaburi is close to 

the Peninsular group (Fig. 4.15. to 4.21.), in four out of the five analyses the Northern province of 

Lamphun is close to the Peninsular group (aU except NMS with 48 provinces (Fig. 4.19.)), in three 

of the analyses the South-Eastern province of Trat is close to the Peninsular group (Fig. 4.17. to 

4.19. and 4.21.), in two of the analyses the South-Western province of Prachuap Khiri Khan is 

close to the Peninsular group (Fig. 4.17., 4.18. and 4.20.), and the following provinces are close to 

the Peninsular group in on of the analyses: Nan (Northern; Fig. 4.21.), Si Sa Ket (Eastern; Fig. 

4.21.), Chon Buri (South-Eastern; Fig. 4.21) and Rayong (South-Eastern; Fig. 4.19).
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Fig. 4.13. Number of Thai Vitaceae species per Thai province. Colours represent floristic regions: 

orange: Northern; light blue: North-Eastern; red: Eastern; dark blue: South-Western; yellow: 

Central; green: South-Eastern; pink: Peninsular (as in Fig. 4.14.).
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Fig. 4.14. Map of the different Thai floristic regions and provinces. Floristic regions: Northern: 

orange; North-Eastern: light blue; Eastern: red; South-Western: dark blue; Central: yellow; South- 

Eastern: green; Peninsular: pink. Province boundaries are in black.
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4. Phytogeography and Distribution

Fig. 4.16. Map of Thai provinces. Groups obtained in Fig. 4.15. are represented with different 

colours. Provinces in white do not contain Vitaceae records.
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4. Phytogeography and Distribution

Fig. 4.18. Map of Thai provinces. Groups obtained in Fig. 4.17. arc represented with different 

colours. Provinces in white do not contain Vitaceae records.
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Fig. 4.19. Non-metric multidimensional scaling ordination of the first 3 axes from a 3 

dimensional solution of all 48 Thai provinces with Vitaceae records. Floristic regions: Northern: 

orange square; North-Eastern: light blue diamond; Eastern: red hourglass; South-Western: dark 

blue oval; Central: yellow side triangle; South-Eastern: green star; Peninsular: pink circle.
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Fig. 4.20. Non-metric multidimensional scaling ordination of the first 3 axes from a 3 

dimensional solution of 41 Thai provinces with Vitaceae records (excluding provinces with only 

one Vitaceae record). Floristic regions: Northern: orange square; North-Eastern: light blue 

diamond; Eastern: red hourglass; South-Western: dark blue oval; Central: yellow side triangle; 

South-Eastern: green star; Peninsular: pink circle.
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Fig. 4.21. Diagram of the Kroeber’s coefficient between all of the 48 Thai provinces with 

Vitaceae records.

4.6.3 Discussion

The main aim of this section was to clarify the distribution patterns of the Vitaceae in Thailand 

and determine if these follow the traditional floristic regions. However the outcome of this study 

was limited by data unavailability due to low collection numbers in some areas.

The analyses above showed distribution patterns for the Thai Vitaceae that in general conflicted 

with each other. However, both in the Cluster and NMS analyses (particularly the analyses 

excluding provinces with only one Vitaceae record) most Peninsular provinces grouped together, 

while some similarity links were recorded among Peninsular provinces in the Kroeer’s coefficient 

analysis. This could suggest that the Thai Vitaceae have a distribution that in some way follows
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the phytogeographical transitions reported in the Thai-Malay peninsula around the Isthmus of 

Kra area, as suggested in Hughes et al. (2003). Although most of the Peninsular provinces form a 

group, this group is often related to particular provinces elsewhere in the country which are 

located across the phytogeographical transitions. Similarly, other Peninsular provinces form 

groups separate to the main Peninsular group, which are related to provinces on the other side of 

the phytogeographical transitions. Additionally, in aU of the analyses, the Northern province of 

Lamphun appeared related to the Peninsular provinces of Surat Thani and Songkhla (Fig. 4.15. to 

Fig. 4.21.), and sometimes to the South-Western provinces of Chanthaburi (Fig. 4.15. to 4.18. and 

Fig. 4.20. to Fig.21.) and Chon Buri (Fig. 19.).

The data obtained in these analyses have provided some preliminary results on the distribution 

patterns of the Vitaceae in Thailand. However, the resolution in general was low and it would be 

extremely useful to increase Thai Vitaceae coUections, particularly from the provinces with no 

current records. This would provide an updated distribution, which in turn would allow a better 

resolution of the biogeographical analyses.

A precise description of the Thai Vitaceae distribution is given below by genera.

4.6.4 Distribution of Genera (with additional ecological data)

In general, the Vitaceae are thought to be forest plants. Some Gssus and Cyphostemma species are 

found in savannah habitats. Numerous A.mpelocissus, Nothocissus, Cissus and Pterisanthes species 

inhabit lowland tropical forests. Tetrastigma can also be found in lowland forests but is also widely 

distributed in montane forests and on limestone habitats. Ampelopsis, Parthenocissus and Vitis are 

mainly distributed in mountainous areas in temperate zones, and also in montane forests at mid

altitudes in subtropical to tropical regions (Wen, 2007).

Frequently the herbarium habitat notes do not contain precise habitat annotations and similar 

habitats can be described in different ways. In the case of the Thai Vitaceae specimens, habitat 

information was not very precise. However the following habitats were described; Tropical Rain 

Forest, Dry Evergreen Forest, Mixed Deciduous Forest often containing bamboo or dominated
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by Teak, Dry Dipterocarp forest and Coastal Peat Swamp Forest. Additionally, the Thai Vitaceae 

appear to be widely reported from disturbed areas often fire-prone or fire-damaged, frequently 

logged, waste ground, scrub, forest edges and roadsides. Other habitats are marshy plains, river 

sides or lake-shores often in thickets, near beaches, along paddy fields, or on rocks within a forest 

or in open spaces. Collections in easily accessible areas such as roadsides and forest margins are 

abundant for the Vitaceae. They are frequendy reported to grow on limestone but some species 

also grow on sandstone, shale or granite. Additionally, they are found at a wide range of altitudes 

from sea level to 2,000 m above sea level.

All the Thai distribution data and localities were taken from herbarium specimens examined 

during this study (summarised in Table 4.5.). A description of the Thai Vitaceae distribution is 

given below by genera. The specific distributions are described using traditional floristic regions 

and province divisions (Fig. 4.14. and 2.1.).

Ampelocissus

This genus contains 12 species in Thailand, 1 of them endemic (A. changensis). The genus occurs in 

all 7 floristic regions and 26 (out of 76) provinces (Fig 4.22.a). The species A. mariinii is the most 

widespread Ampelocissus species, occurring in all of the 7 floristic regions and 15 out of the 76 

existing provinces. Some species appear to be restricted to the Northern floristic region of 

Thailand {A. changensis, A. latifolia and A. rugosd) while others restricted to the Peninsular floristic 

region (A. elegans and A. polythyrsd). A. aracbnoidea occurs in the Eastern, South Eastern and 

Peninsular floristic regions. A. araneosa only occurs in the Prachuap Khiri Khan province in the 

South-Western floristic region. The distribution of A. barbata is rather southern with records in 

the South-Western, South-Eastern and Peninsula floristic regions. Finally A. harmandii occurs in 

the Eastern, South-Western and Central floristic regions.

They occur in various habitats including Evergreen Forest (A. aracbnoidea, A. barbata, A. elegans 

and A. harmandii). Mixed Deciduous Forest containing bamboo {A. elegans) or dominated by Teak 

(A. latifolia) or Deciduous Forest {A. changensis and A. harmandii). Additionally, some Ampelocissus 

also occur in disturbed areas {A. polythyrsd) sometimes in forest edges (A. martinii). Other habitats 

are marshy plains (A. barbata), river sides {A. martinii) or on rocks {A. divaricatd) within a forest {A.
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thyrsiflord) or in open spaces {A. rugosd). Some of them have been reported to grow on limestone 

bedrock {A. arachnoidea and A. araneosd). Ampelocissus species occur in a wide range of altitudes 

between 0 and 2000 m.

Ampelopsis

In Thailand the genus Ampelopsis is monotypic. The species Ampelopsis cantoniensis is distributed in 

the North-Eastern (Loei), Eastern (Chaiyaphum), South-Western (Phetchaburi) and Central 

(Nakhon Nayok) floristic regions of Thailand (Fig. 4.22.b.). It is a widespread Asian species also 

recorded in China, Hong Kong, Java, Japan, Laos, Malaysia and Viemam. It occurs in primary or 

secondary Evergreen Forest on sandstone bedrock and often on the roadside or in frequently 

logged areas. They also occur in degraded Mixed Deciduous Forest containing bamboo. The 

altitudinal range is of between 250 and 1250 m.

Fig. 4.22. a. Distribution of Ampelocissus in Thailand; b. Distribution of Ampelopsis in Thailand.
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Cayratia

This genus contains 6 species in Thailand. The genus occurs in all 7 floristic regions and 34 (out 

of 76) provinces (Fig 4.23.a). C emarginatai^ only recorded for the South-Western (Prachuap Khiri 

Khan) and South-Eastern (Sa Kaeo) floristic regions. C. mollissima is restricted to the Peninsular 

floristic region, where it is quite widespread. The distribution of C. novemfolia appears to be 

disjunct with a record in the Northern floristic region (Chiang Mai) and another one in the 

Peninsular floristic region (Chumphon). The rest of the Cayratia species are rather widespread 

across Thailand with C. trifolia being recorded in all floristic regions and 18 provinces. While C 

japonica is distributed in all the floristic regions except for the Eastern one, C. pedata is distributed 

in aU of them except for the North-Eastern and Eastern floristic regions.

They occur in various habitats including Evergreen Forest {C. japonica^ C. mollissima, C. novemfolia 

and C. pedata). Deciduous Forest (C. japonica and C. pedata) sometimes in Dr}^ Dipterocarp Forest 

(C trifolia). Additionally, some Cayratia species also occur in disturbed areas such as waste ground 

and scrub {C. japonica, C. mollissima, C. pedata and C. trifolid). Other habitats are near beaches (C 

mollissima) or in thickets (C pedata). Some of them have been reported to grow on limestone 

bedrock {C. emarginata and C. japonica). Cayratia species occur in a wide range of altitudes between 

0 and 2000 m.

Cissus

This genus contains 22 species in Thailand, three of them endemic (one of them with two 

endemic subspecies). The genus occurs in all 7 floristic regions and 45 (out of 76) provinces (Fig 

4.23.b). Many Cissus species have a low collection number and this makes it difficult to determine 

their true distribution range. Some species might appear to have a disjunct distribution in 

Thailand but this could be due to a lack of records in intermediate regions. Some species appear 

to be restricted to the Northern floristic region of Thailand (Thai endemics C. amplexicaulis and C. 

craibii subsp. craibii), others to the South-Western floristic region (C elongatd), while others 

restricted to the Peninsular floristic region (C aristata and C. rostratd). Cissus heyneana is widespread 

in the southern part of Thailand, particularly in 3 of the floristic regions: South-Western, South- 

Eastern and Peninsular
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Many Cissus appear to have a restricted distribution and are detailed as follows: C. assamica appears 

to have a disjunct distribution with specimens recorded in the Northern (Chiang Mai) and 

Peninsular floristic regions (Phangnga and Trang); the Thai endemics C. calcicola and C marcanii 

appear to have a western distribution with specimens recorded in the Northern (C calcicola. 

Chiang Rain and Lampang; C. marcanii-. Tak) and South-Western (both species: Kanchanaburi) 

floristic regions; C. convolvulacea is only distributed in the Eastern (Chaiyaphum and Nakhon 

Ratchasima) and South-Western (Kanchanaburi and Ratchaburi) floristic regions; C. craibii subsp. 

dissecta is distributed in the South-Western (Uthai Thani and Ratchaburi) and Central (Saraburi) 

floristic regions; C. hexangularis is only recorded in the Prachin Buri province in the South-Eastern 

floristic region; C. planchonii is distributed in the North-Eastern (Loei) and South-Western 

(Kanchanaburi and Prachuap Khiri Khan) floristic regions; C. rheifolia is recorded in the North- 

Eastern (Phetchabun and Khon Kaen), Eastern (Ubon Ratchathani) and Peninsular (Nakhon Si 

Thammarat) floristic regions.

Some Cissus species have numerous collections and are quite widespread across Thailand. C. 

adnata and C. repens occur in all floristic regions except for the North-Eastern, while C. discolor 

occurs in all except for the Central. Cissus hastata occurs in 5 of the 7 Thai floristic regions as 

follows: Northern, Eastern, South-Western, South-Eastern and Peninsular floristic regions. Four 

Cissus species occur in 4 out of the 7 floristic regions: C. aristolochioides (Northern, South-Western, 

South-Eastern and Peninsular), C. modeccoides (Northern, South-Western, Central and South- 

Eastern), C nodosa (Northern, Eastern, South-Eastern and Peninsular) and C. repanda (Northern, 

North-Eastern, South-Western and South-Eastern).

Cissus species in Thailand occur in various habitats: Evergreen Forest [C. adnata, C. aristolochioides, 

C. discolor, C. hastata, C. hexangularis, C. hejneana, C. marcanii and C repens). Mixed Deciduous Forest 

(C adnata, C. craibii subsp. dissecta, C. nodosa, C. repens and C. rheifolia) often with bamboo {C. 

aristolochioides, C. calcicola, C. craibii subsp. craibii, C. marcanii, C. modeccoides, C. planchonii, C. repanda 

and C. rheifolia). Dry Dipterocarp Forest (C. adnata, C. amplexicaulis, C. aristolochioides, C. discolor znd 

C. repandd). Coastal Peat Swamp Forest (C. rostrata) and Dry Savannah Forest (C. aristolochioides, C. 

convolvulacea and C craibii subsp. craibii). Additionally, the Thai Cissus appear to be widely reported 

from disturbed areas (C. heyneand) often fire-prone or fire-damaged (C. nodosa and C. rheifolia).
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frequently logged, waste ground, scrub (C adnata, C. aristata, C. assamica, C. convolvulacea and C. 

modeccoides), degraded forests (C. aristolochioides, C. calcicola and C repandd), forest edges (C hastatd) 

and roadsides {C. discolor, C. elongata, C. modeccoides and C rheifolid). Other habitats are river sides or 

lake-shores often in thickets {C. adnata, C. amplexicaulis, C. aristata, C. assamica, C. discolor, C. nodosa 

and C repens), near beaches (C hejneana and C. repend), along paddy fields (C repens), and on rocks 

within a forest (C rostratd) or in open spaces (C craibii subsp. dissecta and C planchonit). They are 

frequently reported to grow on limestone (C. aristolochioides, C. calcicola, C. convolvulacea, C. marcanii, 

C. nodosa, C. planchonii, C. repanda and C. repend) but some species also grow on shale (C nodosa) or 

granite (C. planchonii). Additionally, they are found at a wide range of altitudes from sea level to 

1,658 m above sea level.

Fig. 4.23. a. Distribution of Cajratia in Thailand; b. Distribution of Cissus in Thailand. 

Cyphostemma

In Thailand the genus Cyphostemma is monotypic. The species Cyphostemma auriculata is distributed 

in the Northern (Mae Hong Son and Chiang Mai) and South Western (Chaiyaphum) floristic
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regions of Thailand (Fig. 4.24.a.), and it is only known from 4 collections. It is an Asian species 

with a North-Western distribution with Thailand possibly as the easternmost distribution Umit. It 

is also recorded in Bangladesh, Bhutan, India, Myanmar, and Sri Lanka. It is recorded in Mixed 

Deciduous Forest and degraded fire-prone areas with an altitude ranging between 600 — 1100 m.

Parthenocissus

In Thailand the genus Parthenocissus is monotypic. The species Parthenocissus semicordata is recorded 

in the Northern (Chiang Mai), Eastern (Nakhon Ratchasima) and Peninsular (Surat Thani) 

floristic regions of Thailand (Fig. 4.24.b.), and it is known from 10 collections. It is a widespread 

Asian species also recorded in Bhutan, China, India, Indonesia (Java), Malaysia, Myanmar, Nepal, 

Pakistan, Viemam. It is found mostly in Evergreen Forests at a relatively high altitude ranging 

between 800 — 2000 m.

Fig. 4.24.a. Distribution of Cyphostemma in Thailand; b. Distribution of Parthenocissus in Thailand.
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Nothocissus

In Thailand the genus Nothocissus is monotypic. The species Nothocissus spicifera occurs mostly on 

edges of Lowland Dipterocarp Forest and also in riverbanks (Latiff, 1982) with an altitudinal 

range of 150 - 400 m. This species is restricted to the Peninsular floristic region (Surat Thani, 

Nakhon Si Thamarat and Trang), always south of the Isthmus of Kra (Fig 4.25.a). Elsewhere, this 

species is only distributed in Peninsular Malaysia, Borneo and Sumatra. Other species have been 

placed within Nothocissus (Latiff, 2001b) but molecular studies have not confirmed their 

relationship with N. spicifera or their placement within the genus Nothocissus (Soejima & Wen, 2006; 

Rossetto et ai, 2007).

Fig. 4.25.a. Distribution of Nothocissus in Thailand; b. Distribution of Ptersianthes in Thailand.

Pterisanthes

The genus Pterisanthes contains 2 recorded species (P. cissioides and P. eriopodd) and 1 species 

expected to occur (P. politd) in Thailand. All of the Pterisanthes species are restricted to the 

Peninsular floristic region and are recorded in 4 provinces (Ranong, Phangnga, Songkhla and
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Narathiwat) (Fig. 4.25.b). It is a SE Asian genus with a South-Eastern distribution with Thailand 

and sometimes Myanmar possibly as the north-westernmost distribution limit. In SE Asia it 

occurs in Peninsular Myanmar, Peninsular Malaysia, Singapore, Borneo, Sumatra, Java and the 

Philippines. P. cissioides has been recorded in Phangnga and Narathiwat, in Mixed Deciduous 

forest. Tropical Rain Forest, forest borders and thickets with an altitudinal range of 50 — 1200 m. 

P. eriopoda has been recorded in Ranong, Songkhla and Narathiwat, in Evergreen forest with an 

altitudinal range of 100 — 650 m.

Fig. 4.26. Distribution of Vitis in Thailand.

Vitis

Vitis halansana is the only Vitis species recorded in Thailand and also occurs in China and 

Vietnam. Since the only specimens examined from Thailand were from Bangkok (Fig. 4.26.) and 

no other collections were found between Bangkok and Vietnam (not in Laos), three hypotheses 

could be suggested: 1. the species distribution could be disjunct; 2. the species might have been 

brought to Bangkok as a cultivated species; 3. the species could be occurring between Bangkok
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and Vietnam but due to poor collection it has not been recorded. The latter is a common 

problem in SE Asian countries and has been widely reported in Thailand (Parnell et aL, 2003). In 

any case, this species appears to have its distribution centre in South China, where three 

subspecies have been described (Li, 1998; Chen et aL, 2007). In the case that hypotheses 1 or 3 

were correct, then Bangkok would be the southernmost distribution range of this species.

4.6.5 Disjunct distributions

Disjunct distribudons have been interpreted according to two main h^-potheses: (1) a result of the 

development of a barrier within a more widespread distribudon of an ancestral taxon; (2) they 

may have occurred as a result of dispersal of organisms across past ecological or physical barriers 

from an original area (Thompson, 1999). Additionally, in the case of undercollected and 

undocumented regions species might appear to have a disjunct distribution but in reality the 

distribution could be continuous with no existing intermediate collections.

Within Thailand there are many apparent Vitaceae disjunct distributions at species level. Most 

Thai monotypic genera appear to have a disjunct distribution and below I discuss some examples 

of this (the case of Vitis halansana is discussed in the section above). The species A.mpelopsis 

cantoniensis is distributed in the North-Eastern (Loei), Eastern (Chaiyaphum), South-Western 

(Phetchaburi) and Central (Nakhon Nayok) floristic regions of Thailand (Fig. 4.22.b.). Although it 

is also distributed in China, Hong Kong, Java, Japan, Laos, Malaysia and Viemam, no specimens 

have been found in the Peninsular floristic region of Thailand, which connects mainland Thailand 

to Malaysia. The species Cyphostemma auriculata is distributed in the Northern (Mae Hong Son and 

Chiang Mai) and South Western (Chaiyaphum) floristic regions of Thailand (Fig. 4.24.a.), and has 

also been recorded in Bangladesh, Bhutan, India, Myanmar and Sri Lanka; in this case no 

specimens have been found between the northern provinces and Kanchanaburi. The species 

Varthenocissus semicordata is recorded in the Northern (Chiang Mai), Eastern (Nakhon Ratchasima) 

and Peninsular (Surat Thani) floristic regions of Thailand (Fig. 4.24.b.). It is found in aU 

neighbouring countries but within Thailand it has several distributional gaps. With the available 

data, it is hard to determine whether any of the distribution gaps are real or they are the result of 

low collection density. However, it is fair to assume that some of the disjunctions observed are
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due to a lack of collections since as it has been observed in this study that a high number of the 

Vitaceae collections have only been collected from easily accessible areas such as roadsides, trails 

in National Parks or river and lake banks, while collections from locations with difficult access, 

which might contain Vitaceae taxa, are much lower. This problem is not exclusive to the Vitaceae 

and it has been also reported by Parnell et al. (2003).

4.6.6 Cultivated and Naturalised species

It is difficult to determine the distribution of cultivated and naturalised species since they are 

distributed by humans and therefore they can have a larger, artificial distribution range. Although 

it is not included in this study, Vitis vinifera (and its varieties) is cultivated in Thailand on a small 

scale in certain parts of the country to produce wine and table grapes (Latiff, 2001a). Several grape 

plantations were seen in the field-trip carried out during this project, particularly nearby the Khao 

Yai National Park area (pers. obs.). Since no Thai herbarium specimens were found for this 

species, it was decided not to describe it for the Flora of Thailand.

The species Cissus quadrangularis '^^s, introduced to Thailand, Java and Philippines where it is now 

naturalised (Mabberley, 1995). This species has been revised in Chapter 2 but it has not been 

included in the biogeographical studies performed here, since its dispersal occurred very recently 

in SE Asia. In Thailand it is recorded in the Northern (Nakhon Sawan), South-Western (Prachuap 

Khiri Khan), Central (Bangkok) and South-Eastern (Chon Buri) floristic regions. Elsewhere it 

occurs in Africa (Angola, Benin, Burundi, Cameroon, Comoros, Eritrea, Ethiopia, Gambia, 

Kenya, Madagascar, Mauritius, Mozambique, Reunion, Rwanda, Somalia, South Africa, Sudan, 

Uganda, Tanzania, Togo, Zaire, Zimbabwe), America (Jamaica) and Asia (India, Sri Lanka, 

Thailand, Java, PhiUipines, Indonesia, Oman, Saudi Arabia, Yemen).

4.6.7 Endemism and Conservation

Thailand is not rich in endemic species because it shares many ecosystems with its neighbouring 

countries (World Bank, 2004). However, the Indo-Burma biodiversit}^ hotspot, which includes 

most of Thailand, has been reported to house some 7,000 endemic plant species; while the
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Sundaland biodiversity hotspot, covering the three southernmost provinces in Peninsular 

Thailand, has around 15,000 endemic plant species

(http://www.biodiversityhotspots.org/xp/hotspots/Pages/default.aspx).

At generic level, none of the Vitaceae are endemic to Thailand. However, some Vitaceae genera 

occurring in Thailand such as Nothocissus and Pterisanthes are endemic to SE Asia, particularly to 

the Sunda Shelf area. The genus Yua (absent in Thailand) is also endemic to Asia, occurring in 

subtropical China, India and central Nepal.

Approximately 81 Vitaceae species occur in Thailand, 4 (ca. 5%) of them endemic (one of them 

with two endemic subspecies). The genus Ampelocissus contains 1 species endemic to Thailand 

{Ampelocissus changensis Craib), while Cissus contains 4 Thai endemic taxa: Cissus amplexicaulis Trias- 

Blasi & J. Parn., Cissus calcicola Craib, Cissus craibii Gagnep. subsp. craihii and Cissus craihii subsp. 

dissecta (Craib) Trias-Blasi & J. Parn. The species Ampelocissus changensis is only known from 2 

localities in the Northern florisdc region (Lampang and Nakhon Sawan provinces). Although 

both specimens were collected in deciduous forests, it is not clear whether the localities of these 

collections fall within protected areas. The newly described species Cissus amplexicaulis is known 

from 4 localities in the north-westernmost provinces of the Northern floristic region (Mae Hong 

Son and Chiang Mai provinces). Since some of the known localities appear to be close to the 

border with Myanmar, I feel this species could also occur there. This species has been found 

growing at an altitudes ranging between 600 — 1,000 m in Dry Dipterocarp forest (sometimes 

degraded) or on a thicket along a stream. Three of the specimens appear to have been collected 

within a National Park (Mae Hong Son Province: “K Larsen Cr W Larsen KL 3466” in Namtok 

Mae Surin National Park; Chiang Mai Province: “M. Tagawa, K Iwatsuki Cr N. Fukuoka T-2343” in 

Doi Inthanon National Park and “C. F. van Beusekom <& C. Phengklai 2522” in Ob Luang National 

Park).

The species Cissus calcicola is known from 6 localities in the Northern (Chiang Rai and Lampang) 

and South-Western (Kanchanaburi) floristic regions. It appears to have a wide altitudinal range 

(150 — 1,000 m) and is mostly found in degraded areas or bamboo forest particularly on limestone 

terrain. This apparent disjunct distribution could be due to the species’ preference for limestone-
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rich soil or perhaps has not been collected in intermediate localities to date. Three of the 

collections occur in Jae Sawn National Park (Lampang province.), one collection in Doi Luang 

National Park (Chiang Rai province.) and the remaining two collections occur in an area in the 

Sangkhla Buri district (as Wangka on the specimen label) close to Thong Pha Phum National Park 

that has been proposed for protection (ICEM, 2003).

The subspecies Cissus craibii subsp. craibii is only known from 2 localities in the Northern floristic 

region (Cliiang Mai and Tak pro\ances). It appears to have a low altitudinal range of up to 150 m 

and is found in bamboo or savannah forests. None of the specimens appear to have been 

collected in a protected area in Thailand. The subspecies Cissus craibii subsp. dissecta is known from 

5 localities in the South-Western (Uthai Thani, Kanchanaburi and Ratchaburi provinces) and 

Central (Saraburi province) floristic regions. It has a low altitudinal range of up to 70 m and is 

found in Mixed Deciduous Forest, often in rocky open spaces. Although all the localities for this 

species appear to be incomplete and difficult to locate past the province level, it appears that the 

locality in the Saraburi province could be within the Namtok Samian National Park. These two 

subspecies have been separated here on the basis of a disjunct distribution together with some 

morphological differences (see discussion in Chapter 2, Section 2.4., Number 4).

All of the endemic Thai Vitaceae taxa (and some of the non-endemic species) are severely 

undercollected with only 2 — 6 collections per species. This is not sufficient and the distribution 

areas of these species need to be protected in order to ensure their survival. Although most of the 

collections of the Thai endemic species appear to have been collected in National Parks and 

protected areas, they are still at risk of destruction mostly from human-related impact such as 

forest depletion, fire and also reckless tourism (ICEM, 2003). Mthough Thailand has a well- 

established forest protection strategy, a great part of the population still heavily relies on forest 

resources making it difficult to protect biodiversity (ICEM, 2003).

Most Vitaceae species occurring in Thailand are endemic to Asia, with some of them also 

reaching Australia. Several species are only distributed in Thailand and in areas of the Sunda Shelf 

such as the Malay Peninsula, Sumatra or Borneo (Cissus aristolochioides and Nothocissus spicifera). 

Other species might be also distributed in some of the areas mentioned above together with areas
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of Wallacea (fava, Philippines, Sulawesi, Lesser Sunda Islands, Moluccas) or the Sahul Shelf (New 

Guinea): Cissus rostrata, Pterisanthes cissioides and Pterisanthes eriopoda. Several other species have a 

distribution restricted to Thailand and countries placed in the Indochina terrane such as 

Cambodia, Laos or Vietnam (Ampelocissus harmandii, Cajratia emarginata, Cissus convolvulacea, Cissus 

marcanii and Cissus rheifolid).

4.7. Conclusions

Due to the poor data availability for most of the countries surrounding Thailand, it is extremely 

difficult to interpret the distribution range of the Thai taxa and infer their biogeographical 

patterns. As only approximately 5% (5 taxa) of the Thai Vitaceae are endemic species, it is safe to 

assume that most Thai Vitaceae species are also found in surrounding countries, with some 

species occurring elsewhere in Asia. Thai endemic species are likely to be found here as a result of 

the development of a geographical barrier or because they have specialised niche requirements, 

however it is also possible that these species could be stiU uncollected in countries outside 

Thailand.

In this study it has been shown that there is a strong Thai Vitaceae floristic link mainly between 

Thailand and Indochina (Cambodia, Laos and Viemam). This could be explained by the 

connection of the landmasses containing what is now known as Thailand and Indochina, 

happening very early in evolution (ca. 227-180 Ma), which would have allowed proto-Vitaceae 

species in these areas to come into contact and evolve together. Additionally, some Thai Vitaceae 

appear to have a north-western Asian distribution, with a particularly close floristic link between 

India and Thailand. The collision of the Indian subcontinent with Asia (57 Ma) and the possible 

subsequent introduction of Indian vegetation, which could have included proto-Vitaceae species, 

could explain this close floristic Unk. Other species from northern latitudes could have reached 

Thailand during the period of continuous land connection and of climatic deterioration between 

mid-latitude Asia and SE Asia in the Early Tertiary, which forced northern hemisphere tropical 

forest to find refuge in SE Asia.

A considerable number of Thai Vitaceae species appear to have a south-eastern Asian

distribution, with Thailand having close floristic links particularly with regions in the Sunda Shelf
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The ecological and climadc events occurring from the Late Miocene onwards are likely to have 

affected this distribution. The Thai Vitaceae floristic links between the areas now separated by 

water masses could have been established during the low sea level periods in the Pliocene and 

Pleistocene when the landmasses were connected. A few Thai Vitaceae species have their south- 

easternmost limit in Australia and it is likely that these are species widespread in distribution and 

able to disperse long-distance with their origin in the western part of SE Asia. Only 10 Thai 

Vitaceae species appear to be affected by the phytogeographical transidons in the Thai-Malay 

peninsula, being only distributed either north or south of the transidons.

Within Thailand, most provinces in the Peninsular florisdc region share a similar Vitaceae florisdc 

composidon. This florisdc composidon is different from the rest of the country with the 

excepdon of a few provinces mosdy South-Eastern but also some Northern, South-Western and 

Eastern provinces which appear to have florisdc links with the Peninsular provinces. In Thailand, 

the Vitaceae are found in a wide range of habitats and aldtudes ranging from Tropical Rain Forest 

to disturbed areas, from sea level to 2,000 meters and often on limestone terrain. Some species 

have a widespread distribudon, others have a very restricted distribudon, while in some of them 

the distribudon appears disjunct.

It has been suggested that Thailand and all of the immediately surrounding countries have a much 

poorer coUecdon densides than many neotropical countries (Parnell et aL, 2003). Here we have 

esdmated that within Thailand only 48 out of a total of 76 provinces (ca. 65%) have Vitaceae 

records. Thus, much more fieldwork needs to be undertaken in poorly collected areas of both 

Thailand and other SE Asian countries allowing the producdon of improved comprehensive 

taxonomic accounts, many of them currendy unavailable or incomplete. This would help 

improving the understanding of the biogeography of the Thai Vitaceae.

AddidonaUy, it has been shown that all the immediately surrounding countries to Thailand 

contain more forest but generally have a poorer conservadon infrastructure, making them 

vulnerable to pressures causing loss of biodiversity (ParneU et aL, 2003). This indicates the need of 

an improvement of the conservadon strategies in order to preserve and protect the remaining 

biodiversity in these areas.
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CHAPTER 5. GENERAL SUMMARY AND FURTHER 

WORK

Studies in any biodiversity-rich country are seriously limited unless one can identify species 

accurately. Therefore, setting species limits and clarifying relationships amongst them is not 

only the primary tool for any biological study but is also extremely relevant when dealing with 

the loss of species biodiversity, its conservation and subsequent protection and economic 

development. This limit-setting and relationship clarification is only possible by documenting 

and revising the species occurring in given areas, many of which still remain insufficiently 

studied or are completely unknown. Thailand is located in one of the 25 global biodiversity 

hotspots (Myers et al., 2000) and it comprises 6 main ecological zones with extremely varied 

climatic and geographical conditions (World Bank, 2004). Estimates indicate extremely high 

species number of flowering plants species in Thailand that could be between 10,250 and 

15,000 (Parnell, 2000; Middleton, 2003; World Bank, 2004). However, Thailand’s biodiversity 

is seriously threatened as indicated by estimates of a reduction of forest cover from 53% in 

1961 to 20 — 29 % in recent years (Santisuk et al., 1991; World Bank, 2004); this could be a 

consequence of Thailand’s improvement in social development and economic growth, which 

largely relies on the use of the country’s natural resources (Middleton, 2003).

The Vitaceae have a relatively diverse morphology and require some technical terms to 

describe the different structures. It is important to understand their morphology in order to 

carry out further work including taxonomic and systematic studies. Section 1.4 in Chapter 1 

aims to clarify and characterise the different morphological traits of the family Vitaceae, later 

used in the floristic treatment in Chapter 2.

The Flora of Thailand project is a collaborative effort between Europe, US and Asian 

institutions aiming to produce a floristic treatment of the vascular flora. This thesis has 

provided a complete floristic treatment of 48 species in nine out of the ten Vitaceae genera 

that occur in Thailand (Chapter 2). The genera revised are; Ampelocissus, Ampelopsis, Cayratia, 

Cissus, Cyphostemma, Nothocissus, Parthenocissus, Pterisanthes and Vitis. Due to time constraints the 

genus Tetrastigma has not been fully revised in this thesis, however a checklist of the 33 species 

recorded in Thailand based on herbaria holdings has been provided. The revision of the genus 

Tetrastigma has been postponed until after thesis submission. The complete Thai Vitaceae
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revision including Tetrastigma will provide a better understanding of the Vitaceae diversity in 

Thailand. Additionally, Tetrastigma distribution data may improve our knowledge of general 

distribution patterns of the Vitaceae both in SE Asia and within Thailand. Keys to genera 

(including Tetrastigma) and species (excluding Tetrastigma) have been constructed. For the 

Vitaceae species within the nine genera revised, synonomy, typifications, species descriptions, 

distribution maps, lists of examined specimens, ecological information and in some cases 

illustrations, have been included.

In order to make the Thai Vitaceae account more accessible and easy to update, it would be 

ver}" helpful to produce a web-based multi-access interactive key. This can be done using 

various software packages such as Linnaeus II (van Hertum & Schalk, 2004) or DELTA 

(Dallwitz et al., 1993 — onwards). These programs aid the production of not only interactive 

identification keys but also taxonomic descriptions, distribution maps, and makes use of 

images and illustrations, all of which can be then published and used online.

Out of the genera treated, Cissus is the largest genus with 22 species, one of them with two 

subspecies; the species described were: C. adnata, C. amplexicaulis, C. aristata, C. aristolochioides, C. 

assamica, C. calcicola, C. convolvulacea, C. craihii (subsp. craibii and subsp. dissectd), C. discolor, C. 

elongata, C. hastata, C. hexangularis, C. hejneana, C. marcanii, C. modeccoides, C. nodosa, C. planchonii, 

C. quadrangularis, C. repanda, C. repens, C. rheifolia and C rostrata (Fig. 2.28. — 2.53.). Two 

additional species previously thought to have occurred in Thailand but not confirmed in this 

thesis namely C. annamica and C hachmaensis have also been described. For Ampelocissus, 11 

species were recorded namely A. arachnoidea, A. araneosa, A. barhata, A. changensis, A. divaricata, 

A. elegans, A. harmandii, A. latifolia, A. martinii, A. polythyrsa and A. rugosa (Fig. 2.2. - 2.15.); A. 

thyrsiflora is also described since it is very likely to occur in Thailand but its occurrence remains 

unconfirmed. Six species of Cayratia were recognised, namely C. emarginata, C. japonica, C. 

mollissima, C. novemfolia, C. pedata and C. trifolia (Fig. 2.18. - 2.27.). Two species of Pterisanthes 

have been recorded namely P. cissioides and P. eriopoda-, P. polita is also described since it is very 

likely to occur in Thailand but its occurrence remains unconfirmed (Fig. 2.58. - 2.59.). Five 

genera are monotypic in Thailand: Ampelopsis (A. cantoniensiy. Fig. 2.16. — 2.17.), Cyphostemma [C. 

auriculata-. Fig. 2.54.), Nothocissus (AT. spicifera-. Fig. 2.55.), Parthenocissus (P. semicordata-, Fig.2.56 - 

2.57.) and Vitis {V. balansana-. Fig. 2.60.).
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Two names, Cayratia emar^nata and Cissus amplexicaulis were described as taxa new to science 

(Trias-Blasi et al., submitted, see Appendix I, Manuscript 3; Trias-Blasi et al., accepted, see 

Appendix I, Manuscript 2; respectively). C amplexicaulis is endemic to Thailand, while C. 

emarginata is endemic to Indochina. Five endemic taxa to Thailand have been recorded namely 

A.mpelocissus changensis, Cissus amplexicaulis, Cissus calcicola, Cissus craibii subsp. craibii and Cissus 

craibii subsp. dissecta. All of the endemic Thai Vitaceae taxa (and some of the non-endemic 

species) are severely undercoUected with only 2 — 6 collections per species. The taxonomic 

status of the two endemic C. craibii subspecies has been clarified in this study (Trias-Blasi et al, 

accepted, see Appendix I, Manuscript 1). Some new records for Thailand were found: 

Ampelocissus araneosa (South-Western Thailand), Ampelocissus rugosa (Northern Thailand), 

Cyphostemma auriculata (Northern and South-Western Thailand) and Pterisanthes cissioides 

(Peninsular Thailand). In the case of Cyphostemma auriculata, it is the first record of the genus 

and species in the country^. The new records of these species in Thailand indicate an extended 

geographic range from previous reports.

Phylogenetic relationships among 11 out of a total of 14 existing Vitaceae genera and all of the 

10 Vitaceae genera occurring in Thailand were evaluated using parsimony and Bayesian 

posterior probabilities analyses of three plastid DNA gene regions namely /mL-F, atpQ-rbcC 

and rpsXG (Chapter 3). A total of 45 samples were analysed, representing 11 genera and 34 

species as follows: four Ampelocissus species, two Ampelopsis species, five Cayratia species, five 

Cissus species, three Cyphostemma species, one Nothocissus species, three Parthenocissus species, 

two Pterisanthes species, two PJooicissus species, five Tetrastigma species and two Vitis species 

(Table 3.4.). Representatives of the 3 remaining Vitaceae genera Acareosperma (Laos), 

Clematicissus (Australia) and Yua (China, India and Nepal) were not included due to lack of 

material. A comparison of strict consensus, bootstrap support values and Bayesian posterior 

probabilities of the main taxa and main groups from single gene region (Fig. 3.4. — 3.9.) and 

combined phylogenetic analyses (Fig. 3. 10. — 3.11.) is given in Table 3.6.

The phylogenetic relationships inferred from the analyses, were partly congruent with 

previous studies and suggested some groupings within the Vitaceae. It has also been shown 

that the Vitaceae are monophyletic. At infrafamilial level, well supported clades were: the 

Cayratia-Cyphostemma-Petrastigma Clade, the Ampelopsis-Cissus striata-Phoicissus Clade and the 

Nothocissus-Pterisanthes Clade. However, the relationship between the remaining genera 

remained unresolved. Cyphostemma, Tetrastigma and Vitis were clearly monophyletic, while both
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Ampelopsts and Cajratia were paraphyledc and Cissus was polyphyletic. Although results of 

preliminary examination of character evolution were mostly unclear, they suggested that 5- 

merous flowers, leaf-opposed inflorescences and a hermaphroditic sexuality are the primitive 

character states in the family. To further clarify the relationships among and within the 

Vitaceae genera especially the species rich genera, a larger data-set including phylogenetically 

or geographically relevant species is required. The inference of biogeographical patterns and 

character evolution will be possible once these relationships are clarified. The revision of the 

taxonomic classification based on groupings derived from phylogenetic analyses will then be 

considered. Thus, in this thesis the taxonomic account has been written following the 

traditional classification of the family based solely on the morphological species concept as 

detailed in Davis & Heywood (1963).

The distribution of the Vitaceae (excluding Tetrastigmd) in Thailand and SE Asia was examined 

and some biogeographical patterns were suggested (Chapter 4). The strongest floristic link was 

found between Thailand and Indochina (Cambodia, Laos and Vietnam), which could be 

explained by the connection of the landmasses containing these countries occurring very early 

in evolution thus allowing proto-Vitaceae to come into contact and evolve together. Some 

Thai Vitaceae have a north-western Asian distribution with a particularly close floristic link 

between India and Thailand. The collision of the Indian subcontinent with Asia (57 Ma) could 

explain this floristic link. A period of continuous land connection between mid-latitude Asia 

and SE Asia in the Early Tertiary together with climatic deterioration could have forced 

northern latitude species to move to more southern latitudes explaining the present northern 

floristic links of some Thai Vitaceae. Several other Thai Vitaceae species have a south-eastern 

Asian distribution with close floristic links with areas in the Sunda Shelf Ecological and 

climatic events occurring from the Late Miocene onwards caused periods of low sea level 

which connected the Sunda Shelf landmasses to mainland Asia possibly allowing Thai 

Vitaceae dispersal. Some widespread Thai Vitaceae species have their south-easternmost limit 

in Australia and it is likely that these species are able to disperse long-distance and have their 

origin in the western part of SE Asia. Ten Thai Vitaceae species are only distributed either 

north or south of the transitions in the Thai-Malay peninsula.

Within Thailand, the distribution patterns of the Vitaceae are unclear. However, most 

provinces in the Peninsular floristic region have a similar Vitaceae composition, which is 

different from the rest of the country, with the exception of a small number of provinces that
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have florisdc links with the Peninsular provinces. The distribution of Thai Vitaceae species 

can be widespread, very restricted or somedmes might appear disjunct. The Vitaceae in 

Thailand are found in a wide range of habitats and aldmdes ranging from Tropical Rain Forest 

to disturbed areas, from sea level to 2,000 meters and often on limestone terrain.

A major limidng factor to the outcome of the study of the distribudon patterns of the Thai 

Vitaceae has been poor data availability. To improve the resoludon of the biogeography of the 

Thai Vitaceae, more fieldwork needs to be undertaken in poorly collected areas of both 

Thailand and other SE Asian countries allowing the producdon of improved comprehensive 

taxonomic accounts, many of them currendy unavailable or incomplete. Addidonally, a study 

including aU the Vitaceae species occurring in all the Asian regions (not only the Thai taxa) 

would give a better idea of the absolute florisdc links between the Asian Vitaceae floras and 

biogeographical patterns could be inferred with more confidence. Finally, most SE Asian 

countries surrounding Thailand have a poor conservadon infrastructure therefore in order to 

preserve and protect the remaining biodiversity in these areas there is the need of an 

improvement of the consen'^adon strategies.

In conclusion this thesis has advanced the taxonomic, systemadc and phytogeographic 

understanding of the Thai Vitaceae. It has also provided a comprehensive account of the 

Vitaceae (excluding Tetrastigmd) in Thailand, which will be used for the Flora of Thailand 

project. The phylogenedc reladonships inferred from the tmL-F, atpB-rbcF, rps\6 and 

combined datasets in this thesis were pardy in agreement with previous molecular studies and 

suggested some groupings within the Vitaceae. However, a revision of the taxonomic 

classificadon based on groupings derived from phylogenedc analyses can only be considered 

when the reladonship between Vitaceae taxa is further clarified. Some biogeographical patterns 

of the Thai Vitaceae within Thailand and elsewhere in SE Asia have also been suggested

Some of the manuscripts resuldng from this thesis, which are in various stages of compledon, 

are listed below:

- Trias-Blasi, A., ParneU, J. A. N. & Chayamarit, K. 2009. Taxonomic notes on two Cissus 

(Vitaceae) species in Thailand. Thai Forest Bulletin (Botany), Special Issue: 205 - 211. (Appendix 

1. Manuscript 1.)

- Trias-Blasi, A., Parnell, J. A. N. & Chayamarit, K. Cissus amplexicaulis (Vitaceae), a new 

endemic species from Thailand. Kew Bulletin (accepted). (Appendix 1. Manuscript 2.)
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- Trias-Blasi, A., Parnell, J. A. N., Chayamarit, K. & Teerawatananon, A. Cayratia emarginata 

(Vitaceae), a new species from Indochina. Blumea (accepted). (Appendix 1. Manuscript 3.)

- Trias-Blasi, A., Hodkinson, T.R. & Parnell. J.A.N. Molecular phylogenetics of the grape 

family (Vitaceae) based on sequences of three chloroplast DNA markers (in prep).

- Trias-Blasi, A. & Parnell, J.A.N. Vitaceae. In: Flora of Thailand, (in prep).
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7. APPENDICES

Appendix I. Manuscripts submitted resulting from this thesis

Manuscript 1: published in Thai Forest Bulletin fBotany"). Special Issue: 205 - 211.

Taxonomic notes on two Cissus (Vitaceae) species in Thailand

ANNA TRIAS-BLASP, JOHN A. N. PARNELLS KONGKANDA CHAYAMARIT^

ABSTRACT. The taxonomic statuses of two Cissus species are reassessed. The Thai endemic Cissus craibii 

Gagnep. is divided into two subspecies (the type subspecies and another based on C. dissecta Craib) and lectotypes 

are designated. New synonyms and lectotypes for Cissus modeccoides Planch, are designated. Descriptions for all 

three taxa are given.

KEY WORDS. Cissus, Vitaceae, Thailand.

INTRODUCTION

The genus Cissus L. (Vitaceae) comprises ca. 350 species distributed in all tropical areas with a few species 

reaching temperate climates (Wen, 2007). Several phylogenetic studies (Rossetto et al., 2002; Soejima & Wen, 

2006; Wen et al., 2007) have shown the polyphyletic nature of Cissus as later confirmed by Rossetto et al (2007), 

who showed the distinct origin of two clades separate from Cissus sensu stricto. Preliminary estimates indicate 

that 25 - 30 Cissus species occur in Thailand. Cissus is a genus with high intra-specific variability and opaque inter

specific boundaries. For this reason past researchers have published contradicting accounts with confusing 

synonomy and unclear referencing (Roxburgh, 1820; Planchon, 1887; Craib, 1911, 1926; Gagnepain, 1911, 1912, 

1950; Suessenguth, 1953). During the preparation of the revision of the Vitaceae for the Flora of Thailand, two 

Cissus species presented a confusing synonomy and taxonomic statuses which required clarification. All cited 

specimens have been seen by the author (A.T-B.) unless otherwise stated.

TAXONOMIC ACCOUNT

1. Cissus craibii Gagnep. in Craib, Kew Bull. 10: 426. 1915; Craib, FI. Siam. 1: 306. 1926; Gagnep. in 

Lecomte, Suppl. FI. Indo-Chine 1; 891. 1950. Type: Thailand: Foot of Me Ping rapids. Ban S mong, 

bamboo jungle, 135 m, KerrllSI (lectotj'pe, P!, designated here; isolectotypes BM!, E!, K!).

' Herbarium, Department of Botany, School of Natural Sciences, Trinity College Dublin, University of 
Dublin, Dublin 2, Ireland. Email: triasbla@tcd.ie
2 Forest Herbarium (BKF), National Park, Wildlife and Plant Conservation Department, 61 Phahonyothin Rd., 
Chatuchak, Bangkok 10900, Thailand.
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Key to subspecies of C. craibii

1. Leaves palmatifid with broad lobes 2-6 cm wide; stem indumentum pilose with hairs 0.3 - 0.5 mm 

long; ovary disc glabrous a.

subsp. craibii

1. Leaves almost palmatisect with narrow lobes 0.5 - 1.75 cm wide; stem indumentum setulose with hairs 

0.1 - 0.2 mm long; ovary disc with some hairs b.

subsp. dissecta

la. subsp. craibii

Herbaceous climber. Stems erect, cylindrical, 4 — 5 mm diameter, ridged, densely pilose with sUghdy bent 

hairs 0.3 - 0.5 mm long, branched; tendril absent; stipules 2, at base of petiole, 2 — 2.5 x 2 mm, base auriculate, 

apex acute, with an umbonate projection at the base, pilose with hairs 0.1 — 0.2 mm long. Leaves simple, 

palmatifid, alternate; petiole to 13 - 14 cm, densely pilose (as stem); leaf blade 3-5 (-7) lobate, to 14 x 15 cm, 

outer lateral lobes 3.5 x 2 cm, sub-oblong, apex rounded with minute tip, inner lateral lobes 8 x 3.5 cm, unequally 

lanceolate, outermost side with rounded with rounded lobes, apex acute, central lobe 11x6 cm, ovate to sub- 

trilobate, apex acuminate, base auriculate, margin denticulate with minute teeth; adaxial side sparsely pilose 

particularly on the margins and the midrib, with hairs as described for the stem; abaxial side pilose on main veins, 

3 — 5 main veins protmding and 2 — 4 pairs of secondary veins. Inflorescence ramified, leaf opposed, dichasium 

compound, 2-3 cm long, densely pilose (as on stem); peduncle to 1 - 1.25 cm long, secondary peduncle 0.7 - 1 

cm long, tertiary' peduncle 0.3 - 0.5 cm, densely pilose (as on stem), pedicel to 2 mm long, pilose with hairs 0.05 

- 0.1 mm long. Buds ovoid to oblongoid, 2.5 x 2 mm, apex rounded. Calyx fused, sinuate, with inconspicuous 

lobes, 1 X 1.2 mm, densely pilose (as on pedicel). Coro/Za greenish, petals 4, ovate, 1.8- 2x1-1.2 mm, dorsal side 

pilose (as on pedicel), apex on the inside cucullate. Stamens 4; filaments filiform, 1 mm long, broader at base; 

anthers ovate-eliptic, medifixed, 0.5 mm long; pollen numerous, yellowish. Ovary adnate with the disk, 0.5 x 1 

mm, glabrous. Style cylindrical broadening at the base, 0.7 x 0.2 - 0.3 mm; stigma inconspicuous, 0.05 — 0.1 mm 

at the apex. Fruit unavailable.

Thailand.—NORTHERN: Chiang Mai poot of the Ping rapids: Ban S'Mong, Kerr2\%\ (BM, E, K, P)]. 

Distribution.—Endemic to Thailand.

Ecology.—In bamboo jungle. Flowers in Oct. Altitude to 150 m.

lb. subsp. dissecta (Craib) Anna Trias Blasi & J. Parn. stat. nov. Ty'pe: Ratburi, under 50 m, deciduous forest, 

Kerr 9008 (lectotype BM!, designated here; isolectoty'pe ABD!, BKl, K!).—Cissus dissecta Craib, Kew Bull.: 356. 

1926; Craib, FI. Siam. 1: 306. 1926. Type: as above.—Cissus craibii var. dissecta Gagnep. in Lecomte, Suppl. FI. 

Indo-Chine 1: 891. 1950. Ty'pe: as above.

Stem densely setulose with bent hairs 0.1 - 0.2 mm long facing upwards. Leaves simple, palmatifid to 

palmatisect, petiole 5-7 cm long, setulose; leaf blade (-3) 5-7 lobate, to 10 x 10 cm, outermost lateral lobes 5 - 

6 X 0.5 — 0.8 cm, inner lateral lobes 8 - 9 x 0.7 - 1 cm, deeply lobate on the outer side, sUghtly lobate in the inner 

side, central lobe, 8 x 1.5 cm, lobate on both sides, apex acute; adaxial side sparsely setulose particularly on
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venation, hair length as on stem; abaxial side densely setulose, denser on midrib. Inflorescence setulose-papillose 

with hairs <0.1 mm long. Buds 1.5 - 2 x 1.2 — 1.5 mm. Calyx 0.3 — 0.5 x 0.7 — 1 mm, densely setulose-papillose 

(as pedicel). Corolla yellow, 1 — 1.25 x 0.5 - 0.75 cm, dorsal side densely setulose-papillose (as on pedicel). Stamens 

filament 0.7 - 0.9 x 0.1 mm; anthers 0.4 - 0.5 x 0.4 - 0.5 mm. Ovary 4 lobes facing slighdy downwards, 0.3 - 0.5 

x 0.7 - 1 mm, sparsely pilose at the base of the style. Style cylindrical broadening at the base, 0.4 - 0.5 x 0.2 — 0.3 

mm. ¥ruit unavailable.

ThaUand.—SOUTH-WESTERN: Uthai Thani [Ban Rai, B. Sangkhachand 981 (C, E, K, L, P)]. Ratchaburi 

[Ratburi, 9008 (ABD, BK, BM, K); Kanburi, Marcan 932 (ABD, BM, K)].

Distribution.—Endemic to Thailand.

Ecology.—In mixed deciduous forest. Flowers in July. Altitude ranging from 0 to 70 m.

Notes.—This taxon has a setulose indumentum with short hairs bending down from their middle towards the 

stem with the tip nearly rounded. These hairs are arranged mosdy upwards in the direcdon of the upper part of 

the plant. The hairs covering the inflorescence are considerably shorter than the ones on the vegetative organs, 

often becoming straighter, and appearing more papiUae-like.

General Species Notes.—In the first description of this species Craib (1915) indicates that Cissus craibii has 

similarities with C. modeccoidi Planch, [accepted name Cissus modeccoides Planch.]. Upon examination of the 

specimens available the author (A.T-B.) observ^ed that they can be easily differentiated mainly because C. craibii 

totally lacks the hairy indumenmm present in Cissus modeccoides.

Later, Craib (1926) indicated that C. craibii znd Cissus dissecta Craib share morphological similarities. Later, in 1950, 

Gagnepain placed C. dissecta as a variety of C. craibii.

According to my observations, C. craibii and C. dissecta share morphological characters such as the presence of an 

umbonate promberance at the base of the stipules, palmate leaves and a hispid indumentum among other 

characters. However, there are also some obvious differences, C. craibii is different from C. dissecta in that it has: 1. 

palmatifid leaves with broad lobes 2-6 cm wide as opposed to almost palmatisect leaves with narrow lobes 0.5 - 

1.75 cm wide; 2. hairs generally longer (0.3 — 0.5 mm) and denser as opposed to sparser hairs of 0.1 mm long; 3. 

ovary disc glabrous as opposed to a disc with some hairs. In addition, the specimens examined appear to have a 

disjunct distribution, with specimens of C. craibii only occuring in Northern Thailand (particularly in Chiang Mai 

province), and specimens of C. dissecta only in the South-West (Surat Thani and Ratchaburi provinces). If the 

specimen labels are accurate there is another clear difference between these two taxa, while C. craibii seems to be 

found flowering in Oct., C. dissecta does so in July; however it could be the case that the species has a long 

flowering period, therefore more specimens are required to clarify this matter.

Even though the number of specimens available is quite low for both taxa I (A.T-B.) feel that the morphological 

differences and disjunctive distribution are sufficient to separate them into two subspecies. However, further 

specimen collection in the present locations and a search for them in the intermediate locations such as Tak, 

Lamphun and Kanchanaburi provinces would provide a better understanding of these taxa.

Finally, I (A.T-B.) have designated lectotypes for both subspecies here, by selecting the best specimen 

representative of each taxon.
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2. Cissus modeccoides Planch, in A.DC, Monogr. Phan. 5(2): 503. 1887; Gagnep., Notul. Syst. (Paris) 1(11): 356. 

1911; in Lccomte, FI. Indo-Chine. 1: 971 (1912). Type: Cochinchine [Vietnam], frontiere meridionale, 1865, Pierre 

4442 (lectotype, P!, designated here, barcode P00536130; isolectotype P!, barcode P00536129).— Cissus kerrii 

Craib in Kerr, Kew Bull. 31. 1911, synon. nov. Type: Thailand, Chiengmai, in scrub jungle, 300m., Kerr 1238 

(lectotype, BMl, designated here; isolectotypes, El, P!, TCD!).— Cissus modeccoides Planch, var suhintegra Gagnep., 

Notul. Syst. (Paris) 1(11): 356. 1911; in Lecomte, FI. Indo-Chine 1: 971. 1912. Type: Tonkin: vers Ninh-binh no 

82, Bon 4229 (lectotype PI, designated here).— Cissus modeccoides Planch, var kerrii Craib, FI. Siam. 1: 307. 1926. 

synon. nov. Type: as for Cissus kerrii Craib.— Cissus triloba sensu Merrill non Loureiro, Trans. Amer. Philos. 

Soc. 24: 254. 1935.

Herbaceous climber. Stems erect, cylindrical, ridged, glabrous, branched, 3-6 mm diameter; tendril 

heteromorphic, in lower older parts of the stem robust and simple, 10-16 cm long, 1 m diameter, in terminal 

younger positions slender and bifurcated, 5-6 cm long, 0.3 — 0.5 mm diameter, born on the stem normally leaf 

opposed, glabrous, sometimes only the simple type found; stipules 2, at base of petiole, 4-5x2 — 2.5 mm, 

papyraceous, apex mostly rounded. Leaves simple, alternate, heteromorphic; petiole to 6 - 7 cm x 1 mm, glabrous; 

upper leaves blade almost entire, lanceolate to ov'ate (subcordate), to6-7x3-6 cm, base slighdy cuneate to 

attenuate, margin denticulate with small pointed teeth to 0.5 mm long, apex acute to acuminate; lower leaves 

blade trilobate (sometimes 5-lobate), palmatifid to palmatisect, to6-10x3-ll cm, lateral lobes 2 - 3 x 1.5 cm, 

central lobe 6 — 8 x 2 — 3 cm, base cuneate to auriculate, margin denticulate with small pointed teeth to 0.5 mm 

long, apex acuminate to mucronate; both sides glabrous, with 3 (sometimes 5) main veins protruding and 2 — 4 

pairs of secondary veins. Inflorescence ramified, leaf opposed, dichasium compound, to 3 - 5 cm long, glabrous; 

peduncle 1 - 3.5 cm long, secondary peduncle 0.5 — 2.5 cm long, tertiary peduncle 0.2 — 0.5 cm, glabrous, pedicel 

to 2 - 10 mm long, glabrous. Buds ovoid to oblongoid, 2-3x1.5 — 2 mm, apex rounded. Caljx fused, sinuate, 

cupuliform, 0.5 - 1 x 2 - 2.5 mm, glabrous. Corolla petals 4, ovate, 1.5 - 2.5 x 0.75 - 1.5 mm, glabrous, apex on 

the inside cucullate. Stamens 4; filaments filiform, slighdy broader at the base, 0.7 - 1.3 x 0.1 - 0.2 mm long; 

anthers orbicular, medifixed, to 0.5 — 0.75 x 0.5 mm; pollen numerous, yellowish. Ovary adnate with the disk, 

crenulated, thin ridge surrounding the disk showing 4 vaguely visible lobes, 0.5 — 0.75 x 1.25 -1.5 mm, glabrous. 

Style cylindrical broadening at the base, 0.4 - 1 x 0.2 - 0.3 mm; stigma inconspicuous. Fruit berry, globose with a 

minute tip, 5x6 mm, glabrous, base attenuate, stalk glabrous. Seeds 1, globose with a pointed base, 5x4 mm 

(pointed base alone 0.5 x 1 mm), rather smooth with a groove along the perimeter.

Thailand.—NORTHERN: Chiang Mai [Doi Sutep, Kerr s.n. (BM); Kerr 328 (ABD, BM, E, P, TCD)]. SOUTH

WESTERN: Ratchaburi [Ban Pa In, A. Marcan 1428 (ABD, BM)]. CENTRAL: Saraburi [Sahm Lahn forest,/. F. 

Maxwell 74-707 (AAU, L)]. Krung Thep Maha Nakhon (Bangkok) [Bangkok, Kerr s.n. (BM); Bangkok, Kerr 3746 

(BM, K)]. SOUTH-EASTERN: Prachin Buri [Aran Pratet, Put 3148 (BK, BM, K)]. Rayong [c. 10 miles. E. 

Rayong HW # 3,/ F. Maxwell s.n. (AAU, L)].

Distribution.—Thailand, Cambodia, Viemam, China.
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Ecology.—In roadside thickets, rocky-bamboo forest, scrub jungle. Found in low altitudes ranging from 0 to 350 

m. Flowering period between June and Aug.; fruiting between Aug. and Sept.

Notes.—The species Cissus modeccoides was first described in 1887 by Planchon; later on Craib in Kerr (1911) 

described Cissus kerrii. These 2 species share a very similar morpholog)'. In 1911, Gagnepain published a brief 

revision where he mentioned C. modeccoides again as a species and added the variety C. modeccoides var. subintegrcr, 

later on in 1912 in another publication, he indicated that, in fact, this variety is a synonym of C. kerrii. He also 

indicated that the separation was based upon examination of the types, from which he observed that C. kerrii had 

much shorter leaf lobes. He also admits the presence of specimens with intermediate characters.

Upon examination of both type specimens and other specimens available I (A.T-B.) can confirm that in fact the 

lobes of C. modeccoides are generally longer and perhaps thinner (sometimes appearing palmatisect with 5 lobes) 

than those of C. kerrii. In addition, the first C. kerrii description indicates the presence of hairs on the disc above 

the ovary; I (A.T-B.) did not observe any hairs on the disc of the type specimens for either C. kerrii or C. 

modeccoides. Additionally, both descriptions indicate simple tendrils; in the type for C kerrii, I (A.T-B.) observed 

bifurcate tendrils on the young parts of the stem while the older ones were simple; C. modeccoides always has 

simple tendrils. Another difference observed is the length in the inflorescence, C. modeccoides has shorter ones. 

Overall the two type specimens present a few character differences but I (A.T-B.) believe that this could be due 

to variability within the species due to ecological factors. In fact, all Thai specimens available labelled as C. kerrii 

were collected in the Northern region, while the ones labelled as C. modeccoides 'sstens collected in the Central and 

South-Eastern regions. This apparent disjunct distribution together with slight morphological differences could 

lead to the conclusion that these are in fact subspecies. I (A.T-B.) believe that a broader specimen sampling of 

the species and a search for them in intermediate locations together with a DNA molecular analysis of these 

samples would be required to further assess its taxonomic stams. However, with the present material available I 

(A.T-B.) feel that these slight morphological differences are not sufficient to separate them into species or 

subspecies.

In 1935 Merrill published an article where he commented on Loureiro’s Flora Conchinchinensis (1790). Among 

his observations there is a “comb, nov.” for a Cissus species. He indicates that a species previously placed within 

the Lamiaceae namely Callicarpa triloba Lour, and Cissus modeccoides are basionyms for his newly proposed species 

Cissus triloba (Lour.) Merr. No specimens were examined by MerriD, who therefore based his decision solely on 

the descriptions available. Loureiro (1790) indeed described Callicarpa triloba in a brief manner; he did not include 

any reference to the specimens examined. Among the characters given Loureiro indicates that this species has 

fruits with 4 seeds, a bifurcate tendril and a calyx with 4 visible lobes. The type specimen for C. modeccoides 

examined here only had immature fruits with 1 seed, a simple tendril and a slightly sinuate calyx with no visible 

lobes. Based on these character differences I (A.T-B.) believe that Callicarpa triloba cannot be a synonym of Cissus 

modeccoides. In fact, if the observations regarding the seed number are accurate, Callicarpa triloba cannot be a Cissus 

at all, as Cissus only has 1 or 2 seeds, never 4. Therefore, I (A.T-B.) believe that Merrill (1935) could have never 

been sure (and certainly had no proof) that Callicarpa triloba and Cissus modeccoides were the same species; therefore 

I believe that Cissus modeccoides Planch, should be the prevailing name.
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Planchon only indicated that he had examined one specimen to construct the first description of C. modeccoidey, 

this can be considered as holotype according to Article 37 in ICBN (McNeill et al, 2006). In addition, this 

specimen was collected by Pierre and since all his type specimens are believed to be held in P (Stafleu, 1983), I 

(A.T-B.) am quite confident that the specimen I (A.T-B.) examined is the holotype and not an isotype. Regarding 

the typification of the synonym C. kerrii I (A.T-B.) decided to select as the lectotype the duplicate specimen held 

in BM since it is the best specimen available. Regarding the lectot}'pification of the synonym Cissus modeccoides 

Planch, var suhintegra Gagnep., I (A.T-B.) selected that particular specimen since it is held in P and all of 

Gagnepain’s types are held there (Stafleu, 1976) and also because it was the first specimen mentioned in the first 

description of the variety. Morphologically it resembles Cissus craibii because of the leaf shape, however they 

clearly have a distinct indumentum and tendril. While C. modeccoides is completely glabrous and has a 

heteromorphic tendril, C. craibii is hairy and lacks a tendril.

Another species associated with both C. craibii and C. modeccoides, because of its lobate leaf morphology', is Cissus 

marcartii Craib. However, C. marcanii is different from C. craibii because it has a bifurcate tendril, its leaf blade is 

cordate to slighdy lobate and the indumenmm hairs are erect. In addition, C. marcanii is different from C. 

modeccoides because it has a hairy indumentum, its tendrils are always bifurcate and the leaf blade is never 

palmatisect.
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Key Words. Cissus, endemic, latin diagnosis, Thailand, Vitaceae.

Introduction

The genus Cissus L. was established by Linnaeus (1753) based on the type species Cissus vitiginea L. collected from 

India. Later, Planchon (1887) recognised the following three sections within Cissus-. sect. Cayratia, sect. 

Cyphostomma and sect. Eucissus. The first two sections are now recognised as separate genera {Cayratia Juss and 

Cyphostemma (Planch.) Alston), while the last one has remained as Cissus L.

Cissus is a pantropical genus comprising approximately 350 species, with a few of them reaching temperate 

regions (Wen 2007). In Thailand it comprises 22 species, three of them endemic. Several phylogenetic studies 

(Rossetto et al. 2002; Soejima & Wen 2006; Wen et al. 2007) have shown the pol)'phyletic nature of Cissus as later 

confirmed by Rossetto et al. (2007), who showed the distinct origin of two clades separate from Cissus sensu 

stricto.

During preparation of the account of Vitaceae for the Flora of Thailand the first author came across several 

specimens that had been annotated by the late Prof. C. L. Li as C. amplexicaulis. After much literature research and 

specimen examination, neither a publication of a formal description of this species could be found, nor were the 

specimens conspecific with any other described species. Thus the first description and illustration of C. 

amplexicaulis are provided here.

Cissus amplexicaulis Trias-Blasi eir J. Pam. sp. nov.

Species C. hastata Miq. affinis, ab affinibus diffcrt caulis cylindricus ferens pUi usque ad 0.2 mm longis, folia 

subsessUis cum petioles usque ad 1 - 2 (-8) mm longis, folia basi amplexicaulis, inflorescentiae cum 2-3 

pedunculi natus eadem positionum unusquisque verticiUatus pediceUis ferem, calyx basi gibbosus, caule mberis 

subterraneus ferens. Typus: Thailand, Mac Hong Son, Khun Yuam, Ixirsen dr Larsen 34066 (holotypus AAUl; 

isotypi LI, PI).

Slender climber. Stems arising from underground stem tuber, cylindrical, to 3 mm diam., branched, hairy 

with erect hairs to 0.2 mm long, becoming glabrcscent with thin peeling bark when older, striate; tendril 

bifurcate, leaf-opposed, cylindrical, 0.6 — 1 mm diameter, straight stalk to 5 cm long, then loosely coiling 4-7 

cm, then unequally bifurcating and coiling to 2 - 3 cm, mostly glabrous but with some hairs at the leaf-insertion; 

stipules 2, ovate, ca. 4 x 3 mm, apex rounded, base truncate, with rounded marking at the base, glabrous, 

papyraceous, leaves simple, alternate; petiole subsessile, to 1 — 4 (-8) x 1.5 — 2.5 mm, hairy with hairs as on the 

stem; leaf blade lanceolate to narrowly ovate, 7.5 - 12 (- 19) x 1.5 - 3 (-7) cm, base amplexicaul cordate, margin 

denticulate with minute mucronate teeth 0.3 - 0.5 mm long, directed to the apex, apex acute; both sides glabrous 

except for the midrib and some secondarj' veins bearing hairs 0.1 mm long, abaxial side with veins protruding, 5 

main basal veins, midrib twice as broad as the main lateral veins, 5 secondary veins on each side of the midrib. 

Inflorescence ramified, leaf-opposed to terminal, umbellate, to 1 cm long (excluding peduncle); peduncle 2 — 7 mm 

long, 2-3 peduncles rising from the same point on the stem with verticiUate-arranged pedicels, pedicel ca. 3 mm 

long, glabrous. Buds ovoid to oblongoid, 1.25 - 2.5 x 1 - 2 mm, apex rounded, glabrous. Calyx cupuliform, 

gibbous on one side, entire, ca. 0.75 x 1.5 mm, glabrous. Corolla petals ovate, ca. 2 x 1 - 1.5 mm, apex cucuUate, 

glabrous. Stamens filaments filiform, flattened, ca. 0.75 — lx 0.2 mm; anthers orbicular, medifixed, 0.5 — 0.75 

mm long. Ovary adnate to the disc; disc with 4 very distinct lobes, 1 x 1.5 mm, each lobe 0.4 — 0.5 mm broad.
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glabrous. Style cylindrical broadening at tbe base, 0.3 — 0.6 mm long; stigma inconspicuous. Fruit berry, black 

outside, orange inside, globose with a minute tip, ca. 5 x 4.5 — 5 mm, glabrous, smooth. Seeds 1, globose with a 

pointed base, ca. 4 x 3 — 3.5 mm, rather smooth with a protruding rib. Fig. 1.

DISTRIBUTION. Endemic to ThaUand.

SPECIMENS EXAMINED. THAILAND. Mae Hong Son ; Khun Yuam, Larsen & l^rsen 34066 (holotype 

AAU; isotypes L, P); Chiang Mai : Bo Luang tableland, van Beusekom <& Phengklai 2522 (AAU, BKF, E, L, P); Doi 

Lohn, W side; Huay Gayo Subdistrict, Huay Gayo Village, above the village, MaxW/96-1363 (A, BKF); Payap. 

En route from Mae Klang waterfall to Ban Yang, along Nam Mae Klang on approach to Doi Inthanon, Tagawa, 

Iwatsuki (dyFukuokaT-lMS (AAU, BKF, L).

HABITAT. Climber in thicket along a stream or in dipterocarp forest; 600 — 1000 m.

CONSERVATION STATUS. C. amplexicaulis is known from four coUccdons in four different locations all in 

North-Western Thailand, the most recent one made in 1996. In addidon, the localides appear to be in protected 

areas and although forest fires can occur there, the presence of an underground stem tuber in this species 

suggests that it could survive fire. Therefore, we feel that this species might not be threatened. However, it is 

recommended to treat this species as Data Deficient (DD) (lUCN 2001) until more data are obtained.

PHENOLOGY. Flowering: Sept. - Oct.; fruidng: Sept. - Dec.

ETYMOLOGY. The specific epithet “amplexicaulis" translates as “stem-clasping”. This refers to the tendency of 

the leaf-base to clasp the stem, an unusual character within the genus Cissus.

NOTES. Disdnedve characters in C. amplexicaulis are: presence of an underground stem mber, leaves subsessUe 

with a cordate amplexicaul base, inflorescence with several peduncles rising from the same point at the stem and 

each peduncle with verdciUate pedicels.

Morphologically, the most similar species to C. amplexicaulis is Cissus hastata Miq. because of its similar habit, 

tendril and fruit size and shape. The differences between C. amplexicaulis and C. hastata are summarised in Table 1.

The presence of an underground stem tuber could be a survival mechanism against forest fires that generally 

occur in dry dipterocarp forests. The detailed anatomy of this organ needs to be studied.
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cm

Fig. 1.
Cissus amplexicaulis Trias-Blasi & J. Parn. A. Flowering stem; B. Underground stem tuber; C. Fruiting stem; 
D. Flowers. A and D from harsen <& l^rsen 34066 (AAU). B and C from van Beusekom <& Phengklai 2522 (L). 
Drawing by A. Teerawatananon.
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Table 1. Morphological variation in C. amplexicaulis and its closest relative, C. hastata.

Species/ C. anrblexicaulis C. hastata
Stem shape cylindrical shghtly 4-alate
Stem indumentum with hairs to 0.2 mm long with hairs 0.4 mm long
Petiole subsessile petiolate
Leaf base cordate amplexicaul cordate to truncate - not
Inflorescence 2 — 3 peduncles rising from the a single peduncle rising from the
Calyx calyx gibbous to one side calyx not gibbous
Underground stem tuber present absent

Manuscript 3: accepted in Blumea

Cayratia emarpinata (Vitaceae), a new species from Indochina

Anna Trias-Blasi®, John A. N. Parnell’, Kongkanda Chayamarit^, Atchara Teerawatananon’’

Summary. The Indochinese new species Cayratia emaryinata Trias-Blasi & J. Parn. is validly published. A latin 

diagnosis, a full description and an illustration are provided.

Key Words. Cayratia, Indochina, latin diagnosis, new species, Thailand, Vitaceae.

Introduction

Lourciro (1790) published the genus Columella Lour, based on the type species Columella pedata Lour. Later, 

Columella was renamed Cayratia by Jussieu (1818) so as to distinguish it from two other similarly named genera. 

Planchon (1887) treated Cayratia under Cissus L. sect. Cayratia while Gagnepain (1911) finally considered Cayratia 

and Cissus as separate genera.

Cayratia is a tropical and subtropical genus distributed in Asia, Africa, Australia and the Pacific Islands and 

comprising 63 species (Wen 2007). In Thailand it contains 6 species, none of them endemic.

Several phylogenetic studies (Ingrouille et al. 2002; Rossetto et al. 2002; Soejima & Wen 2006; Wen et al. 2007; 

Rossetto et al. 2007) have reported a clade containing Cayratia and Tetrastigma, and in some studies Cyphostemma 

species. While Tetrastigma and Cyphostemma are consistently monophyletic, Cayratia is always paraphyletic. The 

separation of Cayratia into two clades is well-supported (Rossetto et al. 2002; Soejima & Wen 2006; Wen et al. 

2007; Rossetto et al. 2007). Sister to the Tetrastigma clade is one of the Cayratia clades, containing species such as 

Cayratia trifolia (L.) Domin and Cayratia japonica (Thunb.) Gagnep. The second Cayratia clade contains species like

Herbarium, Department of Botany, School of Natural Sciences, Trinity College Dublin, University of 
Dublin, Dublin 2, Ireland. Email: triasbla@tcd.ie
^ Queen Sirikit Botanic Garden, P.O. Box 7, Mae Rim, Chiang Mai 50180, Thailand.
^ Thailand Natural History Museum, National Science Museum, Technopolis, Pathum Thani 12120, 
Thailand.
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C. pedata (Lam.) Juss. ex Gagnep. (the type species of the genus), together with C. mollissima (Lam.) Juss. ex 

Gagnep., which consistently appears as sister to the clade formed by Tetrastigma and the other Cajratia clade (and 

Cjphostemma (Soejima & Wen 2006; Wen et al. 2007)). Wen et al. (2007) suggested the recognition of a new genus 

containing C. pedata, C. mollissima and its relatives. Rossetto et al. (2007) points out two options if further research 

maintains the paraphyletic status of Cajratia'. one would be the synonymisation of Tetrastigma under Cajratia', the 

other would be the erection of a new genus for the clade containing C. trifolia and C.japonica.

During the preparation of the account of Thai Vitaceae the first author came across two specimens identified by 

the late Prof. Li as C. emarginata', two additional specimens collected during my fieldtrip in 2007 were later 

identified as the same species. After much literature research and specimen examination, I realised that neither 

formal description of this species had been published, nor were the specimens conspecific with any other 

described species. Thus the first description and illustration of C. emarginata are provided here.

Cajratia emarginata Trias-Blasi & J. Parn. sp. nov. Fig. 1; Fig. 2.

Species Cajratia trifolia (L.) Domin affinis, ah affinibus differt petala farinosus piUs omnio destituta et folia apice 

cuspidatus. Typus: A. F. G. Kerr 10924 (holotypus P!; isotypi BK!, BM!, K!, L!), Thailand. South-Western 

Region, Prachuap Khiri Khan Province, Sam Roi Yawt, 7 November 1926.

Herbaceous climber. Stem cylindrical, 1—3 mm diameter, branched, hairy with soft villous hairs to 1 mm 

long, ridged; tendril 2—3-furcate, slender, wiry, leaf-opposed, cylindrical, peduncle straight 1.5—4 cm by 0.5—1 

mm, then bifurcating and coiling 2—7 cm long, hairy as stem. Teaves compound, 3-foliolate, alternate; petiole 1 — 

3.5 cm by 1 mm, hairy as stem, central petiolule 0.5—1.5 cm long, lateral petiolules 0.3—0.7 mm long, hairy as on 

stem; central leaflet blade oval to ovate, 3—6 by 1.5—3 cm, base truncate to sub-auriculate; lateral leaflet blade 

semi-cordate, 3—5 by 2—2.5 cm, base oblique to cardate; margin deeply dentate with triangular teeth to 4 by 5 

mm, apex cuspidate; adaxial and abaxial sides hairy with appressed hairs to 1 mm long, veins protmding, 1 main 

basal vein, 6 pairs of secondary veins. Inflorescence ramified, axillary, mostiy dividing dichotomously, corymbose, 1- 

-2 cm; peduncle 3.5—4 cm by 1 mm, hairy as stem, pedicel 1.5—2 mm long, puberulent with hairs to 0.1 mm long. 

Buds globose to ovoid, 1.5—2 by 1—1.5 mm. Ca/i/x cupuliform, entire, margin sinuate, 0.5 by 1.5 mm, hairy as on 

pedicel. Corolla petals 4, ovate, 2—2.25 by 1 — 1.5 mm, apex cucullate, farinose, hair-less. Stamens 4; filaments 

flattened, broadening at the base, 1.25 mm long; anthers elliptic, medifixed, 0.75 mm long. Ovarj adnate to the 

disc; disc with 4 distinct lobes, cupulate, 0.5—1 by 1.5 mm, glabrous. Sjle conical, 0.75 mm long; stigma 

inconspicuous. Fruit unavailable.

Distribution — Thailand and Viemam.

Habitat and Ecolog}' — grows on limestone at < 50 m. Flowers in July.

Note — The type specimen selected here was previously identified as Cajratia mollissima. It can be easily 

differentiated from it because C. emarginata has a herbaceous habit and its leaves are generally much smaller (3—6 

by 1.5—3 cm), while C. mollissima has a woody habit and bigger leaves (7—20 by 2.5—10 cm).
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Generally in Thai Cajratia the habit type seems to be correlated with seed morphology. Therefore species with 

herbaceous habit have seeds with an adaxial side with 2 faces and lacks a deep cavity and occluding membrane, 

while species with a woody habit have seeds with their adaxial side possessing a cavity occluded by a membrane. 

Although I have not seen the seeds of C. emarginata, it is likely that if this character correlation is maintained, this 

species will have seeds with an adaxial side with 2 faces and no cavity. Excluding seed morpholog)', C. emarginata 

is morphologically closest to C. trifolia. However, they can be easily distinguished because C. emarginata has 

farinose hair-less petals and a cuspidate leaf apex, while C. trifolia has slightly to densely puberulent petals and an 

acute leaf apex.

The species collected in the Sa Kaeo province, had a sticky secretion on the stems. In addition, all of the 

specimens examined grow in limestone terrain.

I have used as a holotype the duplicate of the specimen held in P with reference: A. F. G. Kerr 10924, because it 

contains flowers and is a good representative of the species.

Specimens examined:

Thailand. Prachuap Khiri Khan: Sam Roi Yawt, A. F. G. Kerr 10924 (BK, BM, K, L, P). Sa Kaeo: Khao 

Tangok. Trail to the top, A. Trias Blasi 52 (BKF, TCD). Trang: Tham i-so. Subdistrict Lampura, A. Trias Blasi 35 

(BKF, TCD).

Vietnam. Cochinchine, Pres de Ba Ria, mont Dinh, Pierre 4353 (P).
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2 mm

Fig. 1. Cayratia emarginata'Vrid.s-hli.si & J. Parn. A. Vegetative stem; B. Flowering stem. C. Flowers. From^. F. G. 
Kerr 10924 (P). Drawing by A. Teerawatananon.
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©iMrgifwU C.L. li

|: Det : li Chw Lwft

EX KERB. HORT. BOT. REG. KEW.

FLORA OF THAILAND
Coyratia molliasima (Tfall. ex Roxb.)

&agnep; fonaa
Vernaculmr Name:
Lociiiy&Habiui; Sam Boi Yawt, Praciiuap 

l-
f Dale: 11.7.1926 Aiiiiude. Under 50in,

Ncrt«: Climbing in bushes in scrub on 
rocky limestone hill

CoHeclor: A. I'. G. Kskm No. 10921v

Fig. 2. Cajratia marginata Trias-Blasi & J. Pam. Type specimen: A. F. G. Kerr 10924 (P).
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Appendix II. Protocols used in the molecular systematic studies

Protocol 1. Protocol for extraction of total genomic DNA using the CTAB method.

Leaf material (Fresh, silica-dried or herbarium specimen)

2x CTAB Buffer (100 mM Tris-HCl pH 8.0 (use Tris base and set pH using HCl); 1.4 M NaCl; 20mM EDTA 

(Na ethylene-diamine-tetra-acetate); 2% CTAB (hexacyl-trimethyl-ammonium bromide, w/v)

Cl (24:1, chloroformiisoamyl alcohol)

Isopropanol

Equipment

10 ml chloroform resistant tubes Weighing boats and balances
Micropipettes and tips. Transfer pipettes Centrifuge
Mortar and pestle 50 ml conical-base tube
Water bath Measuring cylinder

Method

1. Preheat 5 ml of 2x CTAB extraction Buffer in a 10ml centrifuge tube (and also mortar and pestle) for each 

sample in a preheated bath at 65°C.

2. Weigh approximately 0.01-0.02g' of dry leaf

3. Grind the leaf in the mortar using a small amount of the buffer (adding sterile sand aids the grinding with 

tough samples).

4. Add the remaining buffer and continue grinding until a slurry is obtained.

5. Pour the slurry back into the 10ml centrifuge tube. Screw lid on and incubate at 65°C for 10 min mixing 

occasionally.

6. Add 5ml of Cl, put lid back on and mix thoroughly. Release the gas and tighten the lid.

7. Place on a shaker in horizontal position for approximately 30 min.

8. Centrifuge at 4,000 rcP for 10 min.

9. Remove the tubes from the centrifuge gently. Remove the supernatant containing the DNA and transfer it 

using a transfer pipette into a 50ml conical base tube.

10. Add an equal volume of isopropanol and invert the tube gently to precipitate the DNA.

11. Place the sample into the freezer at -20°C to further precipitate the DNA (it can be left overnight or longer).

' This was the weight used for Vitaceae because it worked better using smaller amounts. 
2 Relative centrifugal force
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Protocol 2. Protocol for total genomic DNA wash.

Crude DNA from previous protocol

Wash Buffer (70% ethanol)

TE Buffer (lOmM Tris-HCl pH 8.0, ImM EDTA*) *details in previous protocol

Equipment

Centrifuge Transfer pipette
Paper towels 1.5 ml microcentrifuge tube
Fume hood Measuring cylinder

Method

1. Centrifuge the crude DNA at 2,000 ref for 3 min to obtain a pellet.

2. Pour off the supernatant and add 1.5 ml of the washing buffer and mix gendy.

3. Centrifuge at 2,000 ref for 3 min to obtain a pellet again.

4. Pour off the supernatant with care and put the tube upside down on a paper towel for 5 min in order to 

drain away the buffer.

5. Place the tube the right way up and place it under a fume hood to further dry the buffer for about 20 min 

(make sure the tube is completely dry).

6. Resuspend the pellet in 0.5 ml of TE buffer. Use a transfer pipette to help mix and transfer the sample.

7. Transfer the mix with die transfer pipette from the 50 ml conical base tube to an appropriately labelled 1.5 

ml microcentrifuge tube and store it in the freezer until needed (ideally at -80°C).

Labelling

The label for the storage of the “clean” DNA should normally contain:

1. Species name of the DNA sample.

2. Collector’s ID (from the reference voucher).

3. Date in which it was extracted.

4. Type of DNA (in this case “Total DNA”).

5. Name of the person who extracted it.

It is preferable to label the side and the top of the tube to facilitate and ensure identification of the sample.
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Protocol 3. Protocol for agarose gel electrophoresis.

Total DNA or PCR product

80 ml of 1.2-1.5% agarose gel (1.2-1.5 g of agarose; 100 ml of IxTBE; 2|al of Ethidium Bromide at 10 ngml ')

Loading Dye (Bromophenol Blue 0.25% w/v; Sucrose 40% w/v)

IxTBE Buffer (100 ml of 10 x TBE*; 900 ml of ultra-pure sterile water)

*(10 X TBE = 108 g of Tris (C4H11NO3); 55 g of Boric acid; 83 g of Na2EDTA; 1 1 of ultra-pure sterile water)

1KB Ladder

' Equipment
1

Glass bottles (1 1;100 ml) Parafilm
Microwave Power
Pipettes and tips UV Ught box
Gel tank, trav and comb Kodak EDAS camera system

Method

1. To make up the gel, mix the agarose powder with the TBE in a bottle. Mix thoroughly and then melt in the 

microwave until completely dissolved. Try to avoid bubbles.

2. Once dissolved add the 2|al of Ethidium Bromide and mix thoroughly. Allow cooling until the container is 

cool enough to handle, but make sure that it has not settled.

3. Prepare the gel tank tray by placing the comb into the right slot; this will produce wells in the gel in which 

the DNA sample will be loaded.

4. Once cool enough gendy pour the gel onto the tray making sure it spreads evenly.

5. Allow to set.

6. Once set, place the gel into the tank which will be filled with IxTBE buffer. Make sure that the gel is 

completely covered by the buffer.

7. On a parafilm piece place 2|jJ of loading dye for each sample.

8. Mix 6fjJ of Total DNA or 4)al of PCR product with the loading dye by pipetting the two solutions together.

9. Load the mixture into the well on the gel.

10. Add 1 pi of the ladder.

11. Once loaded, close the tank lid and connect it to the power. Run the samples for 20-30 min at 120V.

12. Place the gel on the UV light box and visualize the DNA bands. If a picture is needed for reference, use the 

Kodak EDAS camera system. To quantify the result compare the fluorescent intensity of the bands.
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Protocol 4. Protocol for total ^yenomic and PCR product purification (IctOuick PCR purificarion kitl.

Washed Total DNA or PCR product

Solution HI (Binding) — stored at room temperature (concentrated guanidine hydrochloride; EDTA; 

Tris/HCl; Isopropanol)

Solution H2 (Wash) it needs to be reconstituted by adding ethanol 96-100% -stored at room temperature 

(ethanol; NaCl; EDTA; Tris/HCl)

TE Buffer (lOmM Tris-HCl pH 8.0, ImM EDTA) or Sterile Water

Equipment

letQuick spin columns and 2 ml receiver tubes Centrifuge
1.5 ml microcentrifuge tubes Water bath
Pipettes and tips Vortex mixer

Method

1. Using the JetQuick Spin column technique. Transfer 100 |jJ of the washed Total DNA or 50 pi of the PCR 

product into a newly labelled 1.5 ml microcentrifuge tube. Add 400 pJ of the solution HI and mix 

thoroughly using a vortex.

2. Transfer the mixture into the prepared and labelled JetQuick spin column, which is placed inside the 2 ml 

receiver tube.

3. Centrifuge the column at 12,000 ref for 1 min. Discard the throughput solution and replace the column into 

the receiver tube.

4. Add 500 pi of the solution H2. Centrifuge the sample at 12,000 ref for 1 min and discard the solution. 

Replace the tube into the receiver and spin again at 12,000 ref for 1 min in order to remove the residual 

solution completely.

5. Insert the spin column into a new appropriately labelled 1.5 ml microcentrifuge tube. Discard the 2 ml 

receiver tube.

6. Add 50 pi of TE buffer (in the case of Total DNA) or the sterile water (in the case of PCR products) which 

would have been preheated at 65°C in the heating block. Make sure that you pipette this solution directly 

onto the centre of the column silica matrix to ensure maximum DNA elution.

7. Centrifuge at 12,000 ref for 2 min. Check for quality using Protocol 3 and store at -20°C.
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Protocol 5. Protocc)! for typical DNA amplification using PCR.

Amount Materials
2-4 pi Purified total DNA
29.75-31.75 pi Ultra-pure sterile water
10 pi 5x Taq buffer (Promega - 5X Colorless GoTaq® Flexi Reaction Buffer)
1 pJ dNTPs (each at lOmM)
0.5 pi Forwad primer (100 ngpl"')
0.5 pi Reverse primer (100 ngpl-')
4pl MgCB (25mM)
0.25 pi Promega Taq DNA polymerase (5 unitspl"')

Equipment

1.5 ml microcentrifuge tube Applied Biosystems GeneAmp® PCR System 9700
0.5 ml microcentrifuge tube Pipettes and tips
Vortex mixer Ice and ice tray
Centrifuge

Method

1. Place the purified DNA and the reagents on ice to slowly thaw.

2. To prepare the master mix, add the reagents from the list above in the order stated into a 1.5 ml 

microcentrifuge mbe using the appropriate pipettes and tips. Vortex to mix.

3. Place 2-4 pJ of the DNA into an appropriately labelled 0.5 ml tube.

4. Add 46-48 pi of the master mix into each tube.

5. Mix and centrifuge the 50 pi of the total reaction and place it onto an Applied Biosystems GeneAmp® PCR 

System 9700. Run the PCR with the following settings:

Step Cycles Temperature Time

Premelt 1 95 “C 1 min

Denature 30 95 “C 45 sec

Anneal 30 52 °C * 45 sec

Extension 30 72 °C 2 min

Final Extension 1 72 °C 7 min

Soak - 4°C indefinite

* sometimes annealing temperature was 48, 50, 53 or 54 depending on the 

gene

6. Check the PCR products using the agarose gel for quality and quantity (Protocol 3) and then store at -20°C 

for further cleaning.
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Protocol 6. Protocol for Cycle Sequencing CApplied Biosystems').

Amount Materials
3pl Clean PCR product
IpJ Pink Mix (Big Dye™ Sequencing Mix version 1.1)
1.8 pi Ultra-pure sterile water
3.5 pi Sequencing buffer (70mM Tris; 1.75 MgCl2)
0.7 pi Forward primer (5 ngpl *)
0.7 pi Reverse primer (5 ngpl'')

! Equipment

1.5 ml microcentrifuge tube Applied Biosystems GeneAmp® PCR System 9700
0.5 ml microcentrifuge tube Pipettes and tips
Vortex mixer Ice and ice tray
Centrifuge

Method

1. Thaw the reagents and the PCR products and keep on ice.

2. Label 0.2 ml tubes and place 1 pi of pink mix into the bottom of the tube (keep on ice).

3. Prepare 2 master mixes, one for each primer in two 0.5 ml microcentrifuge tubes. The master mixes should 

contain the ultra-pure water, sequencing buffer and one of the two primers.

4. Then add 6 pi of the master mixes to the labelled 0.2 ml tube which contains the pink mix.

5. Add 3 pi of the PCR product so the total volume is 10 pi.

6. Mix and centrifuge the tube and place it onto an Applied Biosystems GeneAmp® PCR System 9700. Run 

the cycle sequencing reactions with the following settings:

Step Cycles Temperature Time

Denature 28 96 °C 10 sec

Anneal 28 50 °C 5 sec

Extension 28 60 °C 4 min

Soak - 4°C indefinite

7. The cycle sequencing products can then be purified or stored at -20°C.
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7. Appendices

Cycle sequencing product

3M NaOAc (Sodium acetate)

100% ethanol

70% ethanol

Equipment

0.5 ml tube Centrifuge
Pipettes and rips Paper towels
Ice and ice tray Vortex mixer

Method

1. Transfer the cycle sequencing product to a labelled 0.5 ml tube.

2. Add 50 pi of 100% ethanol and 2 ml of 3M NaOAc.

3. Leave the tube at room temperature for 5-10 min and the put it on ice for 30-60 min.

4. Centrifuge at 12,000 ref for 25 min and then pour off the supernatant (try to drain as much as possible 

without tapping the tube).

5. Add 300 pi of 70% ethanol and centrifuge for 15 min at 12,000 ref and then pour off the supernatant again 

as above.

6. Repeat step 5 again.

7. Place the tube upside-down on a paper towel to drain the ethanol and then leave horizontally with lid open 

to dry overnight. This can be then stored at -20°C or prepared for running on the sequencer.
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Protocol 8. Protocol for preparation of purified cycle sequencing product for automated sequencing.

Dried clean cycle sequencing products

Template Supression Reagent (TSR) or Hi-Di™ Formamide

Equipment

Pipettes and tips Perkin Elmer DNA Thermo Cycler 480
Vortex mixer Ice and ice tray
Centrifuge Septa for 0.5 ml tubes

Method

1. Add 25 pi of TSR or Hi-Di™ Formamide to the tube containing the dried cycle sequencing product.

2. Mix by vortexing and centrifuge and heat for 5 min at 95°C (in a Perkin Elmer DNA Thermo Cycler 480).

3. Place in ice for 3 min and then mix and centrifuge again.

4. Cut off the tube lids and replace with the septa required by the sequencer.

5. Run the sequences and analyse them on an ABI Prism™ 310 Genetic Analyxer using the ABI Prism™ 310 

module SEQ POP6 RAPID (1.0-mL) E.

415


