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ABSTRACT
Memecylaceae DC. is a pantropically distributed family of evergreen shrubs and small trees belonging to the Myrtales. A revised annotated checklist has been produced for the family in Thailand based on a critical examination of specimens and literature, and a preliminary biogeographic analysis has been carried out. A total of 30 species and 10 varieties are recognised, including 6 new species and 2 new varieties. The species occurring in Thailand belong to two groups based on a regional species composition analysis; the ‘Northern Thailand’ group clusters with Indochina, and the ‘Southern Thailand’ group clusters with West Malesia. This highlights the biogeographic break in the north of Peninsular Thailand, due to differing rainfall seasonality.
All men dream: but not equally. Those who dream by night in the dusty recesses of their minds wake in the day to find that it was vanity: but the dreamers of the day are dangerous men, for they may act their dreams with open eyes, to make it possible.


T.E. Lawrence.
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INTRODUCTION
Memecylaceae DC. is a pantropically distributed family belonging to the Myrtales. Six genera have been recognized, of which two are found in Asia: Memecylon L. and Lijndenia Zoll. & Moritzi. Both these genera occur in Thailand, where they are represented by shrubs and small trees in habitats ranging from coastal scrub to montane moist forests. They have simple, opposite leaves, are slow-growing and have very hard, durable wood and thin minutely fissured bark. The only treatment of the family in Thailand was published eighty years ago (Craib, 1931), and this thesis attempts to update this account in the light of recent specimens and literature.
Taxonomic position of Memecylaceae
The recognition of the Memecylaceae as a family continues to be the subject of debate. Many recognise it as a subfamily of Melastomataceae (Emberger 1960; Melchior 1964; Soo' 1975; Cronquist 1981; Dahlgren and Thorne, 1984). Currently, APG III (2009) uses a broad circumscription of Melastomataceae to include the Memecylaceae under subfamily Olisbeoideae Burnett (=subfamily Memecyloideae Meisn.). Memecylaceae has been considered as a transitional family between Myrtaceae and Melastomataceae (Airy Shaw, 1966), with some authors going to the extent of placing it within Myrtaceae (Blume, 1826). The distinct nature of Memecylaceae from Melastomataceae has been acknowledged by Janssonius (1950), Favarger (1952 & 1962), Lowry (1976), Dahlgren & Thorne (1984), Dahlgren (1989), Johnson & Briggs (1984), Renner (1989), Takhtajan (1997) and APGII (2003). 

Phylogenetic studies have confirmed a well-supported sister group relationship between Memecylaceae and Melastomataceae (Fig. 1) (Conti et al., 1996; Conti et al., 1997; Clausing & Renner, 2001; Angiosperm Phylogeny Group, 2003; Stone, 2006; Stone, 2010). Along with the closely related Pternandra, Memecylaceae lacks the characteristic anther appendage of Melastomataceae and retains morphological characters of other groups in the Myrtales, such as wood anatomy (Janssonius, 1950; Vliet, 1981) (Fig. 1), a fibrous endothecium enclosing the anther sacs and anthers dehiscing by slits instead of pores (Clausing & Renner, 2001). Most Memecylaceae also lack the characteristic acrodromal venation found in Melastomataceae. Acrodromal or brochidodromal venation can be found in some species of Spathandra, Lijnedenia and Warneckea, but the homology of this to that found in Melastomataceae remains uncertain (Clausing & Renner, 2001). Whether the ancestral venation type in Memecylaecae is either pinnate/brochidodromous or acrodromus needs further phylogenetic study.

One character that distinguishes the Memecylaceae from all other members of the Myrtales and indeed other flowering plants is the presence of an oil producing gland on the anther connective (Buchmann & Buchmann, 1981; Stein & Tobe, 1989). While the rank of Memecylaceae has been subject to change, it is a morphologically and phylogenetically distinct group which is treated here at the family rank as Memecylaceae. 
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Figure 1 Likelihood tree for Melastomataceae and relatives based on chloroplast DNA data, with anthers and major morphological differences highlighted. Edited from Clausing and Renner (2001). Box colour refers to the following families: maroon – Melastomataceae s.s. (=Melastomataceae tribe Melastomatoideae Seringe); Dark green – Melastomataceae tribe Astronieae Triana; Red – Melastomataceae tribe Kibesseae; Blue – Memecylaceae DC (=Melastomataceae subfamily Olisbeoidea Burnett); Orange – Crypteroniaceae de Candolle; Blue-Green – Alzateaceae Graham; Light green – Oliniaceae Harvey & Sonder (=Penaeaceae tribe Olineae Horaninow) and Purple – Penaeaceae Guillemin (=Penaeaceae tribe Penaeae de Candolle).
Within family taxonomic relationships & global biogeography
The morphological and anatomical studies of Morley (1963), Jacques-Felix (1978b) and Bremer (1981, 1982a), have led to the recognition of six genera in the Memecylaceae: Spathandra Guill. & Perr., Lijndenia Zoll. & Moritzi, Warneckea Gilg., Memecylon L., Mouriri Aubl. and Votomita Aubl. (refer Appendix I for photographs of representative specimens). While these generic concepts have received some additional support from molecular phylogenetic analyses (Fig. 2), the relationships between genera are not certain (Stone, 2006; Stone, 2010). 
Dated phylogenies that include the Memecylaceae differ both in the estimated dates of divergence and the mode of divergence. Renner (2001) used Melastomataceae fossils to date a phylogeny and estimated that the Memecylaceae diverged from the Melastomataceae 53 mya followed by divergence of the genera between 11–14 mya, hypothesizing that the current distribution is most likely due to long distance dispersal. Morley and Dick (2003) disputed these dates due to the paucity of fossils, and dated the same phylogeny based on dispersal corridors between Gondwanan land masses to estimate a divergence time of Memecylaceae from Melastomataceae of 88 mya, followed by divergence of the genera 68–74 mya. Morley and Dick (2003) noted that the greatest morphological diversity of Memecylaceae lies in Tropical Africa and suggest that the Memecylaceae may have had a predominantly African-South American distribution in the Cretaceous followed by distribution into Asia via the Indian plate.

While the ancient nature of the Memecylaceae is acknowledeged, the genera within the family appear to have diversified with little change in floral morphology (Jacques-Felix, 1978; Stone, 2006). Bakhuizen van den Brink (1943) noted that vegetative morphology appeared to change more than floral morphology and thus provided more taxonomic use. 
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Figure 2. A: Strict consensus of six most parsimonious trees based on an outgroup-rooted analysis of GapC intron and exon sequences and 17 potentially informative gap characters (Stone, 2006). B: Strict consensus of two trees from an outgroup-rooted maximum likelihood analysis of ITS1 + ITS2 sequences (Stone, 2010).
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Figure 3. Map of Memecylaceae distribution. Key: Red – Memecylon, Pink – Lijndenia, Light Blue – Spathandra, Dark blue – Warneckea, Light Green – Votomita and Purple – Mouriri. Note: The map was prepared using the current project database and herbarium database records in GBIF. While Memecylon does occur in India and Sumatra, it does not appear in the map due to absence of georeferenced localities. 

Table 1. Summary of global distribution of Memecylaceae. References: 1: Bremer (1981, 1987) and Stone (2006). 2: Stone (2006). 3: This study, 4: Bremer (1979, 1987), 5: Chen & Renner (2007). 6: Shatz (2001), 7: Stone (2010). Note: Total is after removing double counted species due to distributions extending beyond one region.

	 Genus - Region
	Number of Species

	Lijndenia 1
· Africa
· South Asia

· Southeast Asia

TOTAL
	12
2
1

15

	Spathandra 1
            - Africa
	1

	Votomita 2
            - South America
	10

	Mouriri 2
           - South & Central America
	85

	Memecylon 
· Southeast Asia & Australia 3
· Sri Lanka 4
· India 3
· China & Nepal 3, 5
· Africa 6
· Madagascar 6
TOTAL
	117
32
21
18
39

78

305

	Warneckea 7
· East Africa & Madagascar
· West & Central Africa
· Mauritius

TOTAL
	22
28
1
51

	TOTAL
	467


Floral morphology and pollination

The flowers of Memecylaceae are diplostemonous, bisexual and actinomorphic except in some Mouriri which are zygomorphic. The anthers are exerted and have an enlarged anther connective (but lack the anther appendage of the Melastomataceae) (Fig. 4). 
A unique feature of Memecylaceae is the presence of an oil producing gland on the anther connective (Buchmann & Buchmann, 1981; Stein and Tobe, 1989; Endress, 1996) (Fig. 4A). The anther gland is absent from Lijnedenia and some species of Memecylon (eg: Memecylon lilacinum Zoll. & Moritzi), Mouriri (Mouriri exadenia Morley; Stein & Tobe, 1989) and Warneckea (Warneckea masoalae R.D. Stone; Stone 2010). Whether gland presence is a plesiomorphic condition in Memecylaceae is unknown but the glandless anthers observed so far appear to have the same shape (Fig. 5). The thecae are found at the top of the anther connective and open by longitudinal slits. In some species of Mouriri and Votomita, the slits are short and drop-shaped and function as pores (Clausing & Renner, 2001).

The disk at the top of the ovary, characteristic of members of the Myrtales, appears to have lost its nectar secreting function in the ancestor of the Melastomataceae and Memecylaceae (Stein and Tobe, 1989). There has been debate on whether the flowers are oil flowers (Buchmann and Buchmann, 1981) or pollen flowers (Endress, 1996). A detailed study of the anther structure, anther gland secretion and pollination in Mouriri by Buchmann and Buchmann (1981) has shown that the gland is supplied by vascular tissue, which has been confirmed and shown to be the same in Memecylon (Stein & Tobe, 1989). The gland secretions were found to contain 13 different fatty acids and bees were reported to vibrate the flower for pollen while using modified leg appendages to scrape the oil secretion from the elaiophores. As the bees were not seen to eat the oil secretions, it has been hypothesized that the oil is instead mixed with proteinaceous food as a larval provision. Nayak and Davidar (2010) have reported pollination by social bees in Memecylon umbellatum Burm. f. in India. 
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Figure 4. A: Anther of M. caeruleum var. floribundum (Blume) Kurz. (Maxwell 75-611). Arrows: red – filament, yellow: thecae, blue: anther connective and white: anther gland. B: Inflorescence of M. oleifolium Blume (photograph courtesy Yao Tze Leong). C: Flowering branch of M. ovatum Sm. (photograph courtesy Pramote Tribun).
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Figure 5. Glandless anthers in the Memecylaceae. A: Lijndenia laurina Zoll. & Moritzi. (Ilias Paie S26681), B: Memecylon lilacinum Zoll. & Moritzi. (Beusekom & Phengklai 1056), C: Warneckea masoalae R.D. Stone (Stone, 2010) and D: Mouriri exadenia Morley (Buchmann & Buchmann, 1981).
Vegetation and biogeography of Thailand

Thailand is one of the most biodiverse countries in Southeast Asia with an estimated 10,000 to 12,000 higher plant species (Santisuk et al., 1991; Parnell, 2000; Middleton, 2003). The relatively large size, diversity of habitat types, tropical/subtropical location coupled with the convergence of four distinct biogeographical regions (the Himalayas in the Northwest, China in the north, Indochina in the east and Malesia in the south.) (Smitinand, 1958; van Welzen, 2011) in Thailand . 


The Flora of Thailand project classifies Thailand into seven floristic provinces (Fig. 6A) based on species composition, influence of different biogeographic regions and physical and political geography. The provinces were first outlined by Smitinand (1958) based on a draft manuscript by A.F.G.Kerr. A recent floristic study by van Welzen et al. (2011) using species compositions and species distribution modelling has proposed an alternative five floristic provinces (Fig. 6B). 
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Figure 6. A. The seven floristic provinces used in the Flora of Thailand project. B. The five floristic provinces proposed by van Welzen et al. (2011).
 Aims

The aims of the project are:

· Produce a revised, annotated and illustrated checklist of Memecylaceae in Thailand.
· To carry out a preliminary study of the biogeography of Memecylaceae in Thailand and Southeast Asia. 
MATERIALS AND METHODS

Methodological approach

Taxonomy
Specimens were first sorted into distinct taxon piles of similar specimens based on primarily vegetative, inflorescence and limited floral characters. The floral morphology of each pile was then studied in detail to delimit each taxon based on a combination of floral and vegetative characters. This included photographing diagnostic characters to prepare plates for each taxon pile. During this detailed taxon delimitation process, piles that were vegetatively similar but floristically different were separated while vegetatively different but floristically similar piles were combined based on the taxonomic concepts outlined below. 

Nomenclature

A list of species recorded in Thailand and surrounding regions (Burma, Peninsular Malaysia, Andaman Island, Cambodia, Laos, Vietnam and China) was compiled based on published literature (Lecomte, 1921; Craib, 1931; Bremer, 1982b; Kress et al., 2003; Newman et al., 2007; Chen & Renner, 2007; Newman, unpublished) and names appearing on specimens. Protologues of these species were reviewed and type material was located and studied either by loan, herbarium visit or as digital images. In the case of names with syntypes, all syntypes were studied and lectotypification of the most suitable specimen was carried out. 
The taxon delimitation of each pile was compared with the type material to identify if the taxon matched any previously described species. In the case of the species matching multiple types, the types were studied and where appropriate synonymised. When taxon piles did not match any of the type material studied, they were considered new species and holotypes chosen. 

Database

In order to manage the large amount of information from specimens, photographs and nomenclature, a database approach was used. All the above information was combined in a PADME database (Martin Pullan, RBGE), which allowed taxonomic and specimen information to be easily accessed, queried and reported. 

Taxonomic concepts

The species concept used is based on Bremer (1979 &1983): ‘The species are considered as morphologically distinct units, based on combinations of characters and as concepts not differing from those commonly recognized in revisions of tropical flowering plants. The species thus identified are hypothesized as units of evolution and they will conform to the the evolutionary species concept (Wiley, 1978).’ 

At the sub-specific rank, varieties were accepted when floral characters were the same but vegetative character states differed with no or only a few intermediates linking the two. For instance, the two varieties of M. caeruleum have identical flowers and anthers while they have distinct vegetative morphologies.

Herbaria and collectors

For the purpose of this study, herbaria with good collections of material from Thailand, Peninsular Malaysia and Indochina were visited or specimens were requested on physical or digital loan. In the case of herbaria with only small collections of material from the region, digitized type photographs were studied either through JSTOR plants or through individual herbarium websites hosting the digitized specimens. A total of 1413 specimens from Thailand and 882 specimens from regions surrounding Thailand was studied. An additional 2452 specimens from Peninsular Malaysia were in the database, of which all the type specimens and selected non-type specimens were studied. 
Material from the following herbaria was studied:

AAU
University of Aarhus (on loan)
ABD
University of Aberdeen (herbarium visit, and on loan)
BK
Department of Agriculture, Bangkok (specimen photographs)
BM
The National History Museum, London (herbarium visit, on loan, digitized specimens)
C
University of Copenhagen (on loan)
E
Royal Botanic Garden Edinburgh (in situ)
L
Nationaal Herbarium Nederland, Leiden University branch (herbarium visit, digitized specimens)
LINN
Linnean Society of London (digitized specimens)

KEP
Forest Research Institute of Malaysia Herbarium, Kepong (herbarium visit, digitized specimens)
K
Royal Botanic Garden, Kew (herbarium visit, on loan, digitized specimens)
P
Muséum National d'Histoire Naturelle, Paris (digitized specimens)
PSU
Prince of Songkla University (specimen photographs)
SING
Singapore Botanic Gardens (herbarium visit, digitized specimens)
US
Smithsonian Instituition (digitized specimens).
The principle herbaria with specimen material from Thailand are Aberdeen (a duplicate set of A.F.G. Kerr’s collections made during extensive botanical trips and collections in Thailand used by W.C. Craib in the Flora Siamensis Enumeratio (1925-1962)), University of Aarhus and University of Copenhagen (collections from the Thai-Danish Botanical expeditions), National History Museum (A.F.G. Kerr’s personal collection), Royal Botanic Gardens Kew (Kerr’s collections and a number of other collections), Department of Agriculture Herbarium in Bangkok and Prince of Songkla University Herbarium.

In order to understand regional species distribution and to be confident of any new taxa described, all specimens from adjacent regions in the above mentioned Herbaria were studied. These include all specimens from Peninsular Malaysia, Burma, China, Laos, Cambodia, Vietnam, Andaman Islands and Hongkong at the National History Museum, Royal Botanic Garden Edinburgh, University of Aberdeen and the Royal Botanic Gardens Kew. 

In addition to the regions above, to understand species concepts, all the Memecylon specimens at the University of Aberdeen, National History Museum and selected specimens from the Royal Botanic Garden Kew from Sri Lanka, India and the Philippines were also studied, photographed and databased. Generic concepts in the family were studied using all specimens of non-Memecylon genera within the Memecylaceae in the Royal Botanic Garden Edinburgh (see Appendix I for representative specimens).

The type material from surrounding regions that were not represented by specimens in Thailand are listed below. This includes an undescribed variety of M. pulchellum Ridl., currently known from a single collection in Laos (Newman et al. LAO38). The region in brackets indicates the type locality. 
Memecylon andamanicum King (Andaman Islands)
Memecylon angustifolium var. helferi C.B. Clarke (Burma)
Memecylon celastrinum Kurz (Burma)

Memecylon grande var. khasianum C.B.Clarke (Eastern India)

Memecylon hainanensis Merr. & Chun (China)

Memecylon langbianense Guillaumin (Vietnam)

Memecylon laruei Merr (Sumatra).

Memecylon luchuenense C. Chen (China)

Memecylon nigrescens Hook.f. & Arn. (China)

Memecylon octocostatum Merr. & Chun (China)

Memecylon polyanthum H.L.Li (China)

Memecylon pulchrum Kurz (Andaman Islands)
Memecylon umbellatum Kostel. (India)
Characters used

Previous authors (Bakhuizen van den Brink, 1943; Jacques-Felix, 1978; Stone, 2006) have noted that the flowers of different Memecylon species have changed little compared to vegetative morphology, making it possible to identify many species using solely vegetative material. While the vegetative morphology of many species of Memecylon is distinctive and could lead to a proper species level identification, overlapping morphology does occur and the lack of floral characters used has led to some misidentification. Previous revisions of Memecylaceae in the region have used largely vegetative morphology with more limited use of floral morphology for species delimitation. In this study, increased emphasis was placed on floral characters in order to provide fresh insight into species differences. An attempt has also been made to illustrate all characters by photographs.
Vegetative morphology

Memecylaceae can be recognized by their opposite leaves, interpetiolar line and absence of pellucid gland dots on the leaves (which distinguishes it from Myrtaceae). Among the Thai Memecylaceae, Lijnedenia has acrodromous venation, which makes it difficult to distinguish from Melastomataceae in the absence of flowers and fruits.

Branchlet There tends to be a groove that runs between the apex and first node of the branchlets, and the corners of this groove tend to vary resulting in four branchlet forms. The principle types are: distinct wings (Fig. 7A), minute wings that give the branchlets a four angled appearance (Fig. 7C), wings absent but groove present (Fig. 7D and 7E) or terete (Fig. 7B), sometimes with flattened sides. The diagnostic characters of the branchlets are best observed between the apex and first node of young branchlets. As the branchlets grow, in nearly all species they become terete and the groove and wing characters are no longer visible. A few species, such as M. scutellatum have distinct hair like structures on the inter-petiolar line.
Petiole Most species have leaves with a short petiole, and hence the petiole is only diagnostic in a few cases, such as the sessile leaves of M. amplexicaule (Fig. 7B), M. corticosum var. corticosum (Fig. 7A) and M. caeruleum var. caerulem (Fig. 8C) and the distinct long petioles of M. ovatum (Fig. 8D).
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Figure 7. Petiole, leaf base and branchlet types. A: sessile leaves, winged stems (M. corticosum var. corticosum, Beusekom & Phengklai 826); B: cordate leaf base, terete stem (M. amplexicaule, Prapat 183); C: decurrent leaf base, four-angled stem (M. pulchellum, Maxwell 85-320); D: decurrent leaf base, grooved stem (M. plebejum, Hansen & Smitinand 12902) and E: decurrent leaf base, grooved stem, hair like structures on inter-petiolar line (M. scutellatum, Sorensen et al. 2118).
Lamina Leaf forms fall into two broad categories: those with conspicuous venation with veins sunken on the upper surface and prominent on the lower surface and those in which the veins are inconspicuous and can not be distinguished from the lamina. In this study, the terminology used to define lamina characters is based on Ellis et al. (2009). The leaf shapes, leaf base and tip types are described in Table 2 and illustrated in Figure 8.

Leaves vary in size from extremely long (up to 30cm in M. corticosum var. corticosum) to small leaves about 2cm long (M. scutellatum and M. pulchellum). In many species the leaf shape is diagnostic, such as M. ovatum, which has distinctly ovate leaves, M. pulchellum which has rhomboid leaves and M. corticosum var. corticosum which has linear leaves. However, overlapping morphology does occur and has led to previous misidentifications when using leaf characters alone.

Leaf thickness is a useful taxonomic character. Leaves can be thick, drying stiff (M. elegans, M. sp. nov. A, M. caeruleum, M. cantleyi var. crassifolia (var nov.)) or thin and drying papery (M. plebejum, M. cantleyi var. cantleyi). Leaf texture varies from glabrous to rough. The glabrous form tends to be associated mostly with thick laminas while a rough surface is found associated with thin leaves. 

Table 2. Leaf character definitions. Based on Ellis et al. (2009).

	Character
	Term
	Definition

	Leaf shape
	elliptic
	widest part of leaf in middle 2/5 of leaf (Figure 8E)

	Leaf shape
	ovate
	widest part of leaf in lower 2/3 or leaf (Figure 8A)

	Leaf shape
	oblong
	opposite margins are roughly parallel for atleast the middle one third of the leaf (Figure 8C)

	Leaf shape
	linear
	L:W ration of leaf is >= 7:1, regardless of the position of the widest part of the leaf (Figure 8F).

	Leaf shape
	rhomboid
	diamond shaped with four equal sides (Figure 8B)

	Leaf base
	decurrent
	laminar tissue extends along the petiole at a gradually decreasing angle (Figure 8B)

	Leaf base
	cordate
	leaf base forms a single sinus with the petiole inserted at the deepest point of the sinus. (Figure 7B & Figure 8C)

	Leaf base
	rounded
	margin of leaf forms a smooth arc across the leaf base. Clear distinction between lamina and stalk (Figure 8A)

	Leaf tip
	acute
	leaf tip is pointed, but margin between the leaf apex and the centre of the leaf has no significant curvature (Figure 8A)

	Leaf tip
	acuminate
	margin between the apex and 0.75L is convex proximally and concave distally, or concave only. "drip tip" (Figure 8D & 8E)

	Leaf tip
	convex
	margin of the apex of the leaf curves away from the midvein

	Leaf tip
	rounded
	margin forms a smooth arc across the leaf apex (Figure 8C)

	Leaf tip
	retuse
	leaf apex curved inwards to a rounded point
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Figure 8. Leaf shapes. A: Ovate (M. ovatum, Beusekpm & Santisuk 3238), B: rhomboid (M. pulchellum, Maxwell 85-320), C: oblong (M. caeruleum, Middleton et al. 1499), D: lanceolate (M. fruticosum, Niyomdham 1270), E: elliptic (M. oleifoilum, Kerr 15885) and F: linear (M. corticosum var. corticosum, Beusekom & Phengklai 826).

Floral morphology
Inflorescences The basic inflorescence structure is a compound bracteate cyme, which can be either reduced to a sessile flowers or further split by dichotomous branching into complex primary (M. plebejum, Fig. 9C) or secondary axes (M. elegans, Fig. 9D). In the case of sessile inflorescences, peduncles are absent and flowers are born in fasicles on the stem (eg: M. corticosum var. corticosum, Fig. 9A). In some cases the primary peduncle of the inflorescence is short and thick giving the appearance of sessile flowers (eg: M. megacarpum, Fig. 9B).  
 
The inflorescences are axillary, and their position on the stem is diagnostic. In most species the inflorescences are borne on young leafy branches, while in a few species (eg: M. corticosum, M. excelsum) the flowers are borne on mature wood mostly in the absence of leaves.


Most species have glabrous peduncles, with the exception of M. pubescens which is distinctly pubescent at the inflorescence branching points. This can also be seen to a lesser extent in M. paniculatum, while in M. scutellatum and M. edule, a few hair like projections can be seen at the inflorescence branching points, similar to those found at the inter-petiolar ine in M. scutellatum (Fig. 7E). However, these are different in structure from the hairs in M. pubescens and M. paniculatum.  
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Figure 9. Inflorescence types. A: flowers sessile (M. corticosum var. corticosum, Beusekom & Phengklai 826); B: few flowered, short-peduncled first order branching inflorescence (M. megacarpum, Maxwell 87-421); C: second order branching inflorescence (M. plebejum, Larsen 10372); D: third order branching inflorescence (M. elegans, Larsen et al. 30615). 

Bracts There are two lanceolate bracts at the base of all flowers (Fig. 11H). In most species the bracts are caducous, with the exception of M. caeruleum, M. wallichii and M. dichotomum. The bracts sometimes persist on the pedicels of M. caeruleum fruits.

Floral morphology The flower is basically tetramerous, with four calyx lobes and petals and eight stamens opposite the petals and sepals. The anther filaments are folded in bud with the thecae facing downwards. The filaments straighten when the flowers open exserting the anthers above the flower and resulting in the thecae pointing upwards. The filaments are usually of equal length as the stigma and surround it with the anther gland facing away from the stigma (Fig. 10).
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Figure 10. A: Diagramatic and photographic representation of flower in bud and mature stages. Blue arrows indicate calyx wings in bud and open flower. (B, C: M. corticosum var. corticosum. Beusekom & Phengklai 826).  
Calyx. As noted by Bremer (1979, 1983), the receptacle is prolonged above the ovary into a hypanthium indistinguishable from the calyx. The calyx is thus defined as the whole structure as opposed to just sepals. 

The calyx rim size, thickness, texture and division or non-division into lobes and shape of the lobes are useful diagnostic characters. While a majority of the species found in Thailand have thin rough calyces with flat or gently undulating lobes, a few species have distinct calyces, e.g.: the thick and flat calyces of Memecylon caeruleum (Fig. 11H), M. excelsum, M. dichotomum, M. megacarpum and M. wallichii, the distinctly pointed clayx lobes of M. pulchellum (Fig. 11B) and M. lilacinum (Fig. 11C) and the thick distinctly separated clayx lobes of M. ovatum (Fig. 11A).

In most species the calyx slightly constricts just above the ovary. However, in M. minutiflorum (Fig. 11G), M. amplexicaule and M. megacarpum, the calyx conspicuously constricts above the ovary. 

When the anthers are in bud, they are separated by projections of the calyx (Fig. 10 and 12) into chambers that termed extra-ovarial cavities by Maxwell (1980) and anther chambers by Bremer (1983). The projections have been called septa by Maxwell (1980) and wings by Bremer (1983), which we define here as calyx wings (Fig. 12). Within the anther chambers the anther thecae are separated by a projection termed as a ridge by Bremer (1983), which we here define as a calyx ridge (Fig. 12). The calyx wings and ridges have not been used to a great extent in species delimitation by previous authors. However, the illustrations in Bremer’s (1983) account do show these features diagrammatically. All taxa of Memecylon occurring in Thailand have these features, and the variation between them has been found to be useful in species delimitation. While Bremer (1983) and Stone (2010) have reported that these features are reduced or absent in Lijndenia, the only specimen from Thailand seen in this study was a photograph which did not show this character.

Petals
The petals generally fall off easily so most of the specimens studied lacked petals. Petal shape, colour and thickness have been used by Maxwell (1980) and Bremer (1983). However, in this study, the petals have been of limited diagnostic value because they could only be observed in a few species. 
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Figure 11. Variation in calyx characters. A: M. ovatum, B: M. pulchelum, C: M. lilacinum, D: M. edule, E: M. elegans, F: M. pubescens, G: M. minutiflorum and H: M. caeruleum. 
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Figure 12. Calyx chamber characters used and representation of variation in calyx characters. A: M. minutiflorum, B: M. caeruleum var. caeruleum, C: M. cantleyi var. crassifolia, D: M. edule var. edule, E: M. lilacinum, F: M. megacarpum, G: M. paniculatum, H: M. oleifolium, I: M. intermedium, J: M. cf. plebejum, K: M. pulchellum, L: M. scutellatum, M: M. ovatum, N: M. wallichii, O: M. sp novo 1 and P: M. sp novo 2. 

Anthers The anthers possess good diagnostic characters and have been used extensively in previous treaments of the family (Bremer, 1979, 1983, 1987; Maxwell, 1980; Stone, 2006b). The main characters used are the shape of the connective, the distribution of the thecae on the anther connective, the presence and position of the oil gland and the nature of the lower apex of the anther connective (Fig. 4A, 13 & 14). 

The anthers are very distinctive in some species. Memecylon lilacinum (Fig. 5A & 14I) and Lijndenia laurina (Fig. 5B) lack the oil gland. The thecae of M. wallichii (Fig. 14P) stretch from the tip of the anther all the way to the filament attachment point. M. garcinoides (Fig. 14M) has a circular connective with the oil gland at one end. The ends of the anthers of M. sp. A (Fig. 14S), M. sp. B (Fig. 14R) and M. ovatum (Fig. 14T) have the lower end of the anther acuminate and pointed downwards.

The other anthers of most species fall into two broad categories: C-shaped anthers (Fig. 14: B, G, J, K and L) and J-shaped anthers (Fig. 14: A, C, D, E, F, H and N). In the J-shaped anthers the lower anther lobe extends beyond the tip of the upper anther lobe while, in the C-shaped anther, the two lobes are of equal length. An exception to this is M. minutiflorum (Fig. 14O), where the upper anther lobe extends beyond the lower anther lobe. 
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Figure 13. Anther characters. (M. corticosum var. corticosm, Beusekom & Phengklai 826)
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Figure 14. Anther morphology. A: M. caeruleum, B: M. scutellatum, C: M. plebejum, D: M. megacarpum, E: M. cantleyi, F: M corticosum var. corticosum,G: M. edule, H: M. fruticosum, I: M. lilacinum, J: M. intermedium, K: M. pulchellum, L: M. paniculatum, M: M. garcinioides, N: M. sp C,O: M. amplexicaule, P: M. wallichii, Q: M. minutiflorum, R: M. sp. B, S: M. sp. A and T: M. ovatum. 
Fruit morphology
Peduncle The peduncle of the infructescence thickens along with the ripening fruit. Some peduncle characters in inflorescences, such as shape, texture and hairs are still visible in infructesence.

Fruit number Only a few flowers are fertilized per cycme, generally one or two, occasionally up to four. The number of fruits per infructescence varies according to the number of cymes per inflorescence with is determined by the branching pattern of the inflorescence, with complex second order branching inflorescences (eg: M. paniculatum, M. pubescens) having up to 30 fruits, while most primary branching infructescenses have between 2-5 fruits.

Fruit shape Most fruits are globose in shape with a slight variation, seen in the fruits of M. corticosum where the ends of the fruit tend to be tapered. The exceptions to globose fuits are M. cantleyi, M. caeruleum and M. plebejum var. ellipticum and M. fruticosum which have characteristically elliptic fruits. The fruit of M. lilacinum is quite distinctly grooved, usually having eight grooves. 

Fruit texture The main types of fruit textures are: smooth (eg: M. corticosum, Fig. 15j, M. cantleyi, Fig. 15L), rough (eg: M. amplexicaule, Fig. 15I) and rugose (eg: M. megacarpum, Fig. 15K). In most species the pericarp is hard and gritty. However, M. cantleyi has a characteristically soft pericarp, that is evident in some specimens as squashed fruits. 
Calyx remnant The calyx remnant of most fruits is a useful diagnostic tool. The calyx diameter provides information on the original size of the flower and is useful for separating vegetatively similar species, such as M. scutellatum and immature M. edule fruiting specimens. 


There are three main types of calyx remants: calyx remants that distinctly protrude above the surface of the fruit (eg: M. megacarpum, Fig. 15G), calyx remnants that are continuous with the fruit and slightly protrude above the surface of the fruit (eg: M. corticosum, Fig. 15F., M. cantleyi, Fig. 15L) or no remnants protruded (eg: M. amplexicaule, Fig. 15I). In fruit, most calyxes retain remnants of the calyx wings and ridges found in flowers, these characters are very useful for matching flowering and fruiting specimens.
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Figure 15. Fruit calyx remnant types and fruit texture. A, E, I: M. amplexicaule, B, F, J: M. corticosum, C, G, K: M. megacarpum and D, H, L: M. cantleyi.

Biogeography
Biogeography of the family was studied based on the following three methods:

1) Investigation of areas of species richness based on georeferenced collections

2) Comparison of distribution maps for each species based on georeferenced specimens

3) Comparison of species composition between regions in Southeast Asia based on the non-metric scaling method of Slik et al. (2003).
Georeferencing Specimens were georeferenced based on a combination of specimen label information, online gazetteers and visualization of the potential gazeteer locality in GoogleEarth (Google Inc., 2009).
By default, GoogleEarth has only a few basic localities, to increase this, all the names in the GeoNames name server were loaded into GoogleEarth. This step provided a vast number of locality and feature names already in online gazetteers to be visualized in GoogleEarth.
In the case of A.F.G. Kerr’s collections, which comprised 368 specimens (26% of specimens studied), detailed locality information was obtained from Jacobs (1962), in which Kerr’s detailed collection books had been used to list collection sites and associated specimen numbers. This reference was used in combination with the method outlined above to recreate Kerr’s collection routes and georeference localities. 
Owing to lack of time, only Thai distributions for each species were georeferenced. These data were combined with previously and some newly georeferenced specimens from Peninsular Malaysia to enable a preliminary biogeographic analysis.

Species Richness & Collection Density Maps Georeferenced collections in the project database were analysed using DIVA GIS (Hijmans et al. 2005). Species richness was calculated as a summary of species numbers within 100 km diameter neighborhoods. Collection density was calculated as the number of unique collections per degree square. The species richness and collection density was then displayed on a map of the region divided into grids. The intention was to ascertain centres of diversity of the family and compare them with sampling density. 

Species Distribution Maps Individual species distribution maps were generated using georeferenced specimens in the project database loaded on an outline of country boundaries. 
Comparison of Regional Species Composition Species lists for Asian Memecylaceae were compiled for the following regions: Australia (Australian Virtual Herbarium, 2011), Bali (Whitmore et al., 1989a), Borneo (Bremer, 1983), Burma (Kress, 2003), Cambodia (Newman, unpublished), China (Chen & Renner, 2007), India (Naithani, 1990), Laos (Newman, 2007), Maluku (Whitmore et al., 1989b), Papua New Guinea (Conn, 2008), Peninsular Malaysia (Hughes, unpublished), Philippines (Merril, 1923), Sri Lanka (Bremer, 1979, 1987), Sulawesi (Whitmore, 1989c; Keßler et al., 2002), Sumatra & Java (Bremer, 1982b; Whitmore et al., 986), Thailand (this study) and Vietnam (Guillaumin, 1921). The compiled species list was edited to include only accepted names based on the Flora of Peninsular Malaysia (Hughes, unpublished), Melnet (Renner et al., 2007-2011: accessed 31 July 2011) and the current study. Memecylon species composition lists for northern and southern Thailand were drawn up based on species occurrence on either side of the isthumus of Kra. 

To understand the biogeographic relationships between regions, the method of Slik et al. (2003) was used. This involves the calculation of a Sørensen and Steinhaus matrix for the regions followed by hierarchial clustering based on the calculated similarity index values. The result is plotted as a dendrogram showing relationships of species composition between regions. The method has been used for other biogeographical studies in the region (Utteridge et al., 2008; Raes et al., 2009) including the recent delimitation of biogeographical provinces in Thailand by Van Welzen et al. (2011). The analysis was carried out with R software using the Vegan package (R Core Development Team, 2011).
RESULTS
Taxonomy
The preliminary checklist of Memecylaceae occurring in Thailand based on current literature listed 23 species and 9 varieties occurring in Thailand. The current study records 30 species and 10 varieties in Thailand. This includes six new species, two new varieties and one new combination. Twenty one species were synonymised while 49 species names were lectotypified. The taxonomic identity of 2242 specimens was determined or confirmed.
Biogeography

Species distributions Based on the species distribution maps created, three principle distribution patterns were observed (Table 3). 

The first is centred in Peninsular Malaysia extending into Peninsular Thailand. Eighteen taxa showed this pattern. Most of the species that displayed this distribution did not spread north of the isthumus of Kra. 
The second distribution type is predominantly Indochinese, spreading into Burma, Cambodia and Laos. Ten taxa showed this pattern. 

The final distribution pattern spreads across both regions. Five species showed this pattern. While some of the other species also had specimens recorded in the other regions, these were isolated records not too far from the centre of distribution. M. fruticosum has a predominatly Malesian distribution but has been collected from the far north of Thailand and in central Laos and has hence been considered as having a distribution that spans both regions.

 
These patterns provide an insight into species distributions based on current knowledge. However, further work is needed given the small amount of records from adjacent regions as well as central and northern Thailand. 

Table 3. Distribution patterns of Memecylaceae in Thailand.

	Southern Thailand centric (Malesian) distribution
	Northern Thailand centric (Indo-Chinese) distribution

	Lijnedenia laurina

M. amplexicaule

M. caeruleum var. caeruleum

M. cantleyi var. cantleyi

M. corticosum var. corticosum

M. corticosum var. caudatum

M. dichotomum

M. garcinioides

M. excelsum

M. intermedium

M. megacarpum

M. minutiflorum

M oleifolium

M. paniculatum

M. pubescens

M. wallichii

M. sp. nov. D
M. sp. nov. E
M. sp. nov. F
	M. caeruleum var. floribundum

M. cantleyi var. crassifolium (var nov.)

M. elegans

M. plebejum var. plebejum

M. plebejum var. ellipsoideum

M. scutellatum

M. tricolor 

M. sp. nov. A
M. sp. nov. B
M. sp. nov. C


	
	Distributions that span both regions

	
	M. edule

M. lilacinum

M. ovatum

M. pulchellum

M. fruticosum


Species richness The species richness map shows that the family is most species rich in Peninsular Malaysia and Peninsular Thailand with decreasing richness at higher latitudes (Fig. 16A). This is potentially influenced by the lower numbers of specimens collected in higher latitudes compared with lower latitudes (Fig. 16B). However, in Peninsular Malaysia, species richness does not appear to be related with sampling intensity, as species rich areas are not necessarily the regions with high sampling intensity. 
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Figure 16. A. Species richness based on herbarium records. B: Sampling density based on herbarium records. In both images the colour grades from red indicating high species richness or collection density to blue which indicates low collection density, white areas indicated regions with no georeferenced specimens.

Regional species distributions Based on current knowledge, the family has 89 species in Malesia of which 70 are endemic to the region. The species number is lower in Indochina with 42 species of which 15 are endemic (Table 4). 

In Asia, islands and archipelagos tend to have the highest species diversity and endemism (Fig. 17). For instance, 34 and 36 species are recorded from Sri Lanka and the Philippines, of which 30 and 33 respectively are endemic to each region. Regions that are physically connected (such as Thailand and Peninsular Malaysia) or in close proximity to other land masses (Borneo, Sumatra and Peninsular Malaysia) tend to share species while having lower numbers of endemic species. 
Relationships of species composition between regions Based on the non-metric scaling analysis of Memecylaceae species composition, two major geographic groupings based on species composition similarity can be identified in Southeast Asia. An Indo-Chinese group that includes part of North and Central Thailand, Burma, the Andaman Islands, Cambodia, Laos and Vietnam and a west Malesian group that includes Southern Thailand, Peninsular Malaysia, Sumatra, Borneo and Java (Figure 18). 

The species occurring in Thailand belong to two distinct groups; the ‘Northern Thailand’ species cluster with the Indo-Chinese group, and the ‘Southern Thailand’ species cluster with the West Malesian group.
Table 4. Summary of species found in each region. Note: *1: The Memecylon species in Australia are of Malesian origin, and have here been included under Malesia. *2: The Memecylon species composition in the Andaman Islands has close affinities with Burma instead of India, and has been included under Indochina. (References used are listed in the methods).
	
	Endemic species
	Number of Species found in Country/Island

	MALESIA
	
	

	Peninsular Malaysia 
	4
	32

	Borneo 
	6
	29

	Java 
	2
	13

	Sumatra 
	4
	22

	Papua New Guinea 
	2
	7

	Sulawesi
	2
	4

	Maluku
	2
	5

	Philippines
	33
	36

	Australia*1
	2
	4

	Malesia region
	70
	89

	
	
	

	INDOCHINA
	
	

	Thailand
	7
	30

	Burma 
	2
	17

	Laos 
	0
	12

	Cambodia 
	0
	4

	Vietnam
	2
	18

	Andaman Islands*2
	2
	9

	Indochinese region
	15
	42

	
	
	

	OTHER AREAS
	
	

	China 
	7
	12

	Nepal
	0
	1

	Sri Lanka
	30
	34

	India (excluding Andaman I.)
	8
	15

	
	
	

	Total Asian Memecylaceae
	
	153


[image: image18.jpg]


Figure 17. Memecylaceae species found in Asia and Australia. The first number indicates number of species endemic to the region and the second number indicates total number of species recorded for each region. (Sources used listed under methods).
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Figure 18. Dendrogram of Memecylaceae species clusters based on Sørensen and Steinhaus similarity scores of regional species composition followed by hierarchical clustering.
ANNOTATED CHECKLIST
1. Lijndenia laurina Zoll. & Moritzi, Syst. Verz. (Moritzi et al.) 10 (1846).; Blume, Mus. Bot. Lugd.-Bat. 359; Miquel, Fl. Ned. Ind. I: 580 (1855); Bremer, Nord. J. Bot. 2: 122 (1982). – Memecylon laurinum (Zoll. & Moritzi) Koord. later homonym, Exkurs.-Fl. Java 2: 701 (1912).– Memecylon lijndenia (Zoll. & Moritzi) Kuntze, Revis. Gen. Pl., 1: 247 (1891). – Type: Indonesia, Java, Tjikoya, 1843, H. Zollinger 1177 (lecto G n.v.; isolecto FI n.v., P n.v., designated by Bremer, Nord. J. Bot. 2: 122 (1982)).
Memecylon oligoneurum Blume, Mus. Bot. Lugd.-Bat. 1: 353 (1851); Miquel, Fl. Ned. Ind. I: 573 (1855); Ridley, Fl. Malay Penin. I: 811 (1922); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 338 (1943); Maxwell, Gard. Bull. Sing. 33: 99 (1980). - Type: Indonesia, Java, C.L.v. Blume s.n. (lecto L, designated by Bakhuizen, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 339 (1943))
PENINSULAR: Phatthalung: Tamote Falls National Park, 9 viii 1986, J.F. Maxwell 548 (PSU). 

DISTRIBUTION AND ECOLOGY: Thailand, Peninsular Malaysia, Sumatra, Singapore, Java, Borneo, Philippines. In forests from sea level up to 200 metres.
NOTES: The only species of Memecylaceae in Thailand that has acrodromous venation. In the absence of flowers it is difficult to distinguish from some Melastomataceae, most notably Pternandra.

Flowers are borne on old wood (Fig. 19E-F). The primary peduncle is short, giving the impressing of sessile flowers (Fig. 19E). The species has characteristic small glandless anthers (Fig. 19A). It has been reported that Lijndenia is distinct from all other genera in the Memecylaceae by all the species having a smooth calyx and the absence of the calyx wings and ridges (Bremer, 1982a; Stone, 2010). However, in this study, it has been observed that in some species of Memecylon, the calyx wings and ridges tend to be lost as the flower grows. This character in Lijndenia needs additional work.
The only specimen seen was a photographed specimen from PSU. Thus a detailed study of the flowers of Thai material was not possible. The photographs in Figure 19 are from specimens collected in Peninsular Malaysia and Sarawak. It was noted that the leaf base of the specimen from Peninsular Malaysia (Fig. 19C) had dense hairs, while that of the specimen from Sarawak lacked any hairs. The species is found in throughout west Malesia, and a wider study is necessary to ascertain if it comprises a single species or multiple species. 

[image: image20.jpg]Figure 19. Lijnedenia laina Zoll. & Moritz. &, B: llias Paie 26631 (Sarawak, Malaysia), C: King's
Collector 2571 (Peninsular Malaysie), D: Adriansyah et ol AA038 (locality); E, F: King’s Collector 10920
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Figure 19. Lijndenia laurina Zoll. & Moritzi. A, B: Ilias Paie S26681 (Sarawak, Malaysia); C: King’s Collector 2531 (Peninsular Malaysia); D: Adriansyah et al. AA3038 (Sarawak); E, F: King’s Collector 10920 (Peninsular Malaysia).
[image: image21.jpg]Figure 20. Lijnedenia laurina Zoll. & Moritz. (Maxwell 36.548)
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Figure 20. Lijndenia laurina Zoll. & Moritzi. (Maxwell 86-548).

2. Memecylon amplexicaule Roxb., Fl. Ind. ed. 1832 (Roxburgh) II: 260 (1832).; Miquel, Fl. Ned. Ind. I: 580 (1855); Guillaumin, Bull. Soc. Bot. France 60: 340 (1913); Guillaumin, Bull. Soc. Bot. France 60: 406 (1913); Lecomte, Fl. Indo-Chine 2: 931 (1921); Ridley, Fl. Malay Penin. I: 815 (1922); Craib, Fl. Siam. 1: 702 (1931); Maxwell, Gard. Bull. Sing. 33: 58 (1980); Bremer, Opera Bot. 63: 25 (1983). Type: Fl. Ind. ed. 1832 (Roxburgh) II plate 1055 (1832) (lectotype, designated by Bremer, Opera Bot. 69: 25 (1983)).

Memecylon microstomum C.B.Clarke in Hook.f., Fl. Brit. India. 2: 557 (1879); Craib, Fl. Siam. 1: 702 (1931). - Type: Peninsular Malaysia, Malacca, Kedah Peak, 1867 - 1858, A.C. Maingay 1565 (syn, GH n.v., L); Peninsular Malaysia, Col. Low. s.n. (syn, not located).

PENINSULAR: Chumphon: Pang Wan, 15 ii 1927, A.F.G. Kerr 11951 (ABD, BM, E). Surat Thani: 10 viii 1976, D. Prapat 183 (C). Trang: Khao Chong, 7 v 1970, S. Phusomsaeng & S. Pinnin 355 (C); Khao Chong Forest Reserve, 26 viii 1986, J.F. Maxwell 608 (PSU). Satun: Toong Ngui, Nam Rah village, 7 i 1985, J.F. Maxwell 54 (PSU). Songkhla: Boriphat Falls National Park, 6 iii 1985, J.F. Maxwell 85-255 (AAU, E); ibid, 20 xii 1984, J.F. Maxwell 537 (PSU); ibid, 6 iii 1985, J.F. Maxwell 255 (PSU). 

DISTRIBUTION AND ECOLOGY: Thailand, Sumatra, Peninsular Malaysia, Singapore and Borneo. In forests at altitudes of 50–350 m.

NOTES: This species has a distinctly amplexicaul leaf base, and is vegetatively similar to Memecylon caeruleum var. caeruleum. In the absence of flowers or fruits, a distinguishing vegetative character is that young branchlets in M. caeruleum are always smooth and dry reddish, while those of M. amplexicaule start off smooth and whitish and flake off early to give a rough surface. M. amplexicaule leaves also tend to mottle on drying and both surfaces tend to dry to similar colours. While mottling can sometimes be seen in M. caeruleum var. caeruleum specimens, the upper leaf surfaces tend to dry distinctly darker than the lower surface.

Flowers and fruits of the two species are distinctive. The flower morphology suggests that they may not be closely related despite the vegetative similarity. M. caeruleum var. caeruleum has an inflorescence with distinctive hairs at the base, and a distinct primary peduncle giving rise to second order branching. The flowers have thick persistent bracts at the base and a large thick calyx without undulations but instead clear distinctions between calyx lobes. M. amplexicaule has very reduced and indistinct peduncles and flowers without persistent bracts and with a thinner calyx. M. caeruleum also has a distinctive oval shaped fruit with a persistent calyx; the fruits are larger and globose in M. amplexicaule.

Bremer (1982) states that the anther of M. amplexicaule as glandless. However, in his treatment of the species in Borneo (Bremer, 1983) he describes the anthers as having a distinct gland. All the specimens studied have the anther gland. 
[image: image22.jpg]Figure 21. M. amplaxicaule Raxb. A, C, E, G, H, I: Maxwell 85-225, B, D, J: Prapat 183; F: Phusomsaeng
& Pinnin 355,
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Figure 21. M. amplexicaule Roxb. A, C, E, G, H, I: Maxwell 85-225; B, D, J: Prapat 183; F: Phusomsaeng & Pinnin 355.

[image: image23.jpg]Figure 22. M. amplexicaule Rots. (Prapat 18%)
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Figure 22. M. amplexicaule Roxb. (Prapat 183).
3. Memecylon caeruleum Jack, Malayan Misc. 1: 26 (1820).; Fl. Ned. Ind. I: 580 (1855); Fl. Brit. India. 2: 559 (1879); Ridley, Fl. Malay Penin. I: 816 (1922); Craib, Fl. Siam. 1: 703 (1931); Maxwell, Gard. Bull. Sing. 33: 61 (1980); Fl. China 13: 397 (2007). – Type: Peninsular Malaysia, Penang, W. Jack, presumed destroyed.

Memecylon cordatum Wall. nom. nud., Numer. List 4100E.

3.1. Memecylon caeruleum var. caeruleum

SOUTH-EASTERN: Sa Kaeow: Aran Pratet, 18 x 1928, N. Put 2052 (K). Prachin Buri: Sriracha, Khon Chalat, 9 vi 1923, D.J. Collins s.n. (BM). 

PENINSULAR: 15 vii 1972, K. Larsen & S.S. Larsen et al. 31015 (AAU n.v.); Ko Ta Ru Tao, Ko Ra Wi, Sea Gypsy Village on Western End of Ko Ra Wi, 14 vi 1980, G. Congdon 619 (AAU, PSU). Ranong: Kaw Chang Island (RANONG), 10 i 1929, A.F.G. Kerr 16600 (AAU, ABD, BK, BM, K). Surat Thani: 12 viii 1988, K. Metha 3 (C); Ban Yang, 4 vii 1966, S. Suteesorn 1209 (BK); Kaw Samui, 28 v 1927, N. Put 712 (ABD, BK, BM, K); ibid, 26 v 1927, N. Put 710 (BK, BM, E, K); Khlong Yan Wildlife Sanctuary, 31 viii 2002, D.J. Middleton, S. Suddee & C. Hemrat 1499 (E); Ko Samui, 3 xii 1974, R. Geesink, P.H. Hiepko & C. Phengkhlai 7736 (AAU, C); Ko Tao Island, 19 ix 1918, A.F.G. Kerr s.n. (BK). Phangnga: Khao Lak National Park, 22 xii 2005, V. Chamchamroon 2227 (PSU); Lampee Waterfall, 15 vii 1989, P. Thapnu 11 (PSU); Takua Thung, Khao Chang, 25 viii 1967, T. Shimizu, N. Fukuoka & A. Nalampoon T-8042 (C). Phuket: Ao Sane, 10 vii 1979, C. Niyomdham 265 (AAU, C); Ko Ta Ru Tao, 17 vi 1974, R. Geesink, T. Hattink & C.C. Charoenphol 7297 (C); Ko Ta Ru Tao, Ko A Dang, 21 x 1979, G. Congdon 60A (AAU); ibid, 21 x 1979, G. Congdon 60 (PSU); Ko Ta Ru Tao, Ko A Dang, Salut, 12 i 1928, A.F.G. Kerr 14002 (ABD, BK, BM, K); Ko Ta Ru Tao, Ko Ra Wi, Sea Gypsy Village on Western End of Ko Ra Wi, 14 vi 1980, G. Congdon 619 (AAU, PSU); Wat Tha Chat Chai, xii 1986, C. Phengkhlai & T. Smitinand 6017 (AAU). Krabi: Khao Phanom Bencha NP, 17 vii 2000, D.J. Middleton & T. Boonthavikoon et al. 515 (E); Ko Lanta yai, 12 ii 1966, B. Hansen & T. Smitinand 12254 (C [3]); Ko Pu, iv 1930, A.F.G. Kerr 18963 (AAU, ABD); ibid, 13 iv 1930, A.F.G. Kerr 18963 (BK, BM, C); ibid, 13 iv 1930, A.F.G. Kerr 18963 (K); Shell cemetary (Fossil Shell Beach), 13 vii 1992, K. Larsen & S.S. Larsen et al. 43337 (AAU). Trang: ix 1924, D. Bourke-Borrowes s.n. (BK, K); Kaw Libong, 21 iv 1930, A.F.G. Kerr 19066 (BM, K); ibid, iv 1930, A.F.G. Kerr 19066 (AAU, ABD); Pulau Mohea, 2 ii 1918, Hamid 2959 (K); ibid, C.B. Kloss 6536 (Not Loc. n.v.). Songkhla: 8 iv 1928, A.F.G. Kerr 15117 (ABD, BM, C, K); xii 1915, Vanpruk 801 (K); Chana, 24 vi 1992, K. Larsen & S.S. Larsen et al. 43099 (AAU); Khao Kho Hang, 6 x 1988, K. Larsen & S.S. Larsen 40268 (AAU); Khao Noi, 15 ix 1979, Udomsak s.n. (PSU); Rattapoom, Dton Nga Chang Reserve, 2 x 1984, J.F. Maxwell 280 (PSU); Suan Dtoon Falls, 11 xi 1984, P. Sirirugsa 865 (PSU); Ton Nga Chang, 5 viii 1980, Student s.n. (PSU); Tong Nga Chang Waterfall, 1 xi 1990, K. Larsen & S.S. Larsen et al. 41065 (AAU, PSU); Wat Kho Hong, 26 xi 1978, G. Congdon 60 (AAU); ibid, 26 xi 1978, G. Congdon 60 (PSU); Wat Tham Khao Rup Chang, 10 xii 1978, P. Sirirugsa s.n. (PSU); ibid, 10 xii 1977, P. Sirirugsa 207 (PSU); Yaw Island, 27 viii 1986, J.F. Maxwell 626 (PSU). Narathiwat: Nikhom Wong, 9 ix 1966, P. Sangkhachand 375 (BK); Pong Pong Waterfall, 19 vi 1992, K. Larsen & S.S. Larsen et al. 43002 (AAU, PSU). 

DISTRIBUTION AND ECOLOGY: Thailand, Sumatra, Peninsular Malaysia and Java. A shrub of coastal and inland forests at altitudes of between 0–300 metres.
3.2. Memecylon caeruleum var. floribundum (Blume) Kurz, Forest Fl. Burma I: 511 (1877); Guillaumin, Bull. Soc. Bot. France 60: 337 (1913); Lecomte, Fl. Indo-Chine 2: 927 (1921); Craib, Fl. Siam. 1: 707 (1931). – Memecylon floribundum Blume, Mus. Bot. Lugd.-Bat. 23: 361 (1851); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 357 (1943). – Type: Indonesia, Java, C.L.v. Blume (lecto L, designated by Bakh.f., Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 359 (1943)).
NORTHERN: Chiang Mai: 28 vi 1978, C. Phengklai & M. Tamura et al. 4187 (C, K). Phitsanulok: Nakhonthai, 18 iv 1922, A.F.G. Kerr 5875 (ABD, BK, BM, K). 

NORTH-EASTERN: Phetchabun: Chon Daen, 27 i 1969, 400 (BK). 

EASTERN: Chaiyaphum: Nam Phrom, 11 xii 1971, C.F.v. Beusekom & C. Phengklai et al. 4123 (C, K). Nakhon Ratchasima: Chan Tuk, 18 xii 1929, A.F.G. Kerr 8054 (BK, BM, K); ibid, 18 xii 1923, A.F.G. Kerr 8054 (AAU, ABD); Khao Yai National Park, 10 viii 1968, K. Larsen, T. Santisuk & E. Warncke 3274 (AAU [2]); Pak Thong Chai, 3 xi 1970 - 4 xi 1970, C. Charoenphol, K. Larsen & E. Warncke 4529 (K); ibid, 3 xi 1970, C. Charoenphol, K. Larsen & E. Warncke 4529 (AAU); Pak Thong Chai, Sakaerat Forest Reserve, 29 x 1969, C.F.v. Beusekom & C.C. Charoenphol 1896 (AAU, E). Buri Ram: 17 xi 1976, C. Phengkhlai 3268 (PSU). Surin: 6 x 1984, G. Murata T-37672 (AAU). Si Sa Ket: Kantaraluk, Khao Phravihan National Park, 17 ix 2004, R. Pooma, K. Phattarahirankanok & S. Sirimongkol 4780 (AAU, BKF n.v., L n.v.). 

SOUTH-WESTERN: Pranburi, Prachuab, 2 iv 1964, C. Phengkhlai 726 (C); ibid, 8 ii 1964, S. Phengnaren 160 (C). Uthai Thani: Huai Kha Kaeng WS, Khao Yai Mountain, 2 x 1984, G. Murata & C. Phengkhlai et al. T-37103 (AAU). Kanchanaburi: Khao Yai, 2 x 1984, G. Murata T-37190 (AAU). Ratchaburi: Prachaup, Huai Yang, 2 vii 1926, A.F.G. Kerr 10774 (ABD, BK, BM, K); ibid, 14 viii 1966, K. Larsen, T. Smitinand & E. Warncke 1601 (AAU, C); Prachaup, Huay Yong, 5 vii 1921, K. Winit 666 (K); ibid, 5 vii 1921, K. Winit 666 (ABD, K); Prachuap, Kan Kradai, 15 i 1929, N. Put 2314 (BK, BM [2], K); Prachuap, Wang Duan, Prachual, 3 vii 1921, K. Winit 595 (BK, K). Prachuap Khiri Khan: Thap Sakae, Mae Ramphueng Forest Park, 29 i 2004, D.J. Middleton & R. Namdang et al. 2658 (A, E). 

CENTRAL: Saraburi: Hin Lap, 19 viii 1929, N. Put 2405 (BK, BM); ibid, 19 viii 1929, N. Put 3805 (K); Me Nam Sak, 5 vi 1923, A.F.G. Kerr 7053 (ABD, BK, BM, E, K); Sahm Lahn, 19 i 1974, J.F. Maxwell 74-52 (AAU, BK); Thum Khao Kio Bog, 14 ii 1976, S. Suteesorn 3609 (BK). Nakhon Nayok: Khao Yai National Park, 10 viii 1968, K. Larsen, T. Santisuk & E. Warncke 3274 (K); Sarika Falls, 14 viii 1968, K. Larsen, T. Santisuk & E. Warncke 3397 (AAU, C, E); Vat Tum Nag, 26 xii 1966, S. Sutheeson & J. Sadakorn 2033 (BK). Krung Thep Maha Nakhon: Bangkok, 12 ix 1926, A.F.G. Kerr 11034 (ABD, BK, BM, K); ibid, 13 vi 1920, A.F.G. Kerr 4268 (AAU, ABD, E); ibid, 13 vi 1920, A.F.G. Kerr 4268 (BM); ibid, 7 iii 1926, A. Marcan 2003 (ABD, BM); Bangkok, Bangkhen, 10 vii 1955, U. Yongboongird 114 (BK). 

SOUTH-EASTERN: Chanthaburi, Kao Soi Dao, 18 xii 1974, R. Geesink & P.H. Hiepko 7899 (C, K). Sa Kaeow: Aran Pratet, v 1930, A.F.G. Kerr 19321 (AAU, ABD, C [2], E); ibid, 12 vii 1930, A.F.G. Kerr 19321 (BK, BM, K); ibid, 18 x 1928, N. Put 2032 (AAU, ABD, BK, BM, E); Kao Rung, 4 i 1967, S. Sutheeson & J. Sadakorn 2076 (BK); Klong Nam Sai, 19 xi 1964, S. Sutheeson 165 (BK). Prachin Buri: Sriracha, viii 1913, D.J. Collins 163 (K); ibid, 14 xi 1926, N. Put 434 (ABD, BK, BM, E, K); Sriracha, Kow Kieo, 16 xii 1974, J.F. Maxwell 74-1053 (AAU, BK); ibid, 22 vi 1975, J.F. Maxwell 75-611 (AAU, BK); Sriracha, Sriracha - Nong Yai Boo, vii 1914, D.J. Collins 410 (ABD, K). Chon Buri: Sattahip, Ban Thung Prong, 10 vi 1971, J.F. Maxwell 71-423 (AAU). Rayong: Khao Chamao, 5 ix 1972, K. Larsen & S.S. Larsen et al. 32459 (AAU); Ko Samet, 17 xii 1974, R. Geesink & P.H. Hiepko 7878 (AAU, C). Chanthaburi: 10 ix 1964, A. Chantaramuck 859 (BK); 9 ii 1955, B. Sangkhachand 582 (AAU [2], C); Khao Phra Bat, Kathing Falls, 26 viii 1972, K. Larsen & S.S. Larsen et al. 32089 (K); Nam Khao, 10 vii 1956, T. Smitinand 3410 (C). Trat: Ko Chang Island (TRAT), Majohm, 23 ii 1900, E.J. Schmidt 613 (C, K); Koh Chang I., 2 viii 1973, J.F. Maxwell 73-311 (AAU). 

PENINSULAR: Phangnga: Khao Lak National Park, 12 iv 2003, D.J. Middleton, S. Lindsay & R. Pooma 2153 (E). Nakhon Si Thammarat: Thung Song, 28 viii 1967, T. Shimizu & A. Nalampoon 8263 (K). Phatthalung: Khao Soi Dao, 10 xi 1969, C.F.v. Beusekom & T. Smitinand 2098 (AAU, E). 

UNPLACED: Khow Phe, D.J. Collins 1294 (ABD, K); Koh Chang, Klong Pras, 20 xi 1901, E.J. Schmidt 706.2 (C).
DISTRIBUTION AND ECOLOGY: Thailand, Cambodia, Burma, Vietnam and Java. A shrub of coastal and inland forests at altitudes of between 0–800 metres.
NOTES: The young branchlets are terete and red in colour. The leaves are oblong, very coriaceous and secondary veins are not prominent. There are two distinct leaf forms, which have previously been separated into species. However, as shown in the plate, the flowers and fruits of the two forms are identical; here they are recognised as two varieties.

The inflorescence is a first order branching panicle. The flower bas two thick bracts that sometimes persist in the fruit. The calyx is thick, smooth and the calyx rim has characteristic indentations. The calyx wings join and form a narrow channel, the remnants of which are clearly visible in the calyx remnant of the fruit. 

This species has an elliptic fruit. The calyx remnant is wide as the fruit and retains the calyx rim indentations and remnants of the calyx wings. 

M. caeruleum var. caeruleum

The type variety has a characteristic amplexicaul leaf base and is vegetatively similar to M. amplexicaule (refer notes under this species for distinguishing characters). Based on the current study, it has a mostly Malesian distribution. 
M. caeruleum var. floribundum

This variety has a distinct petiole and has a mostly Indo-Chinese distribution with only few collections from Peninsular Malaysia. 

It is interesting to note that in Peninsular Thailand, where the varietal distributions overlap, there are some specimens which show both leaf forms. 
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Figure 23. M. caeruleum Jack. var. caeruleum. A, B, E, F, M, O: Hansen & Smitinand 12254; I: Larsen, et al. 41065; N: Middleton et al. 515; L: Phengklai & Smitinand 6017.
M. Caeruleum var. floribundum (Blume) Kurz. C, G, I: Maxwell 75-611; G, H, J: Sangkachand 582.
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Figure 24. M. caeruleum Jack. Distributions.
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Figure 25. M. caeruleum var. caeruleum (Larsen et al. 32459).
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Figure 26. M. caeruleum var. floribundum (Blume) Kurz. (Geesink et al. 7730).

4. Memecylon cantleyi Ridl., J. Straits Branch Roy. Asiat. Soc. 79: 72 (1918).; Ridley, Fl. Malay Penin. I: 818 (1922); Maxwell, Gard. Bull. Sing. 33: 64 (1980); Bremer, Opera Bot. 63: 33 (1983). – Type: Singapore, Garden Jungle, 1907, H.N. Ridley 13012 (isolecto BM n.v., SING).
4.1. Memecylon cantleyi var. cantleyi

Memecylon dissitum Craib, Kew Bull. 325 (1930) syn. nov.; Craib, Fl. Siam. 1: 706 (1931). - Type: Thailand, PENINSULAR, Nakhon Si Thammarat, Lan Saka, Khao Luang National Park, 200-300 m, 27 iv 1928, A.F.G. Kerr 15408 (lecto ABD, here designated; isolecto BM).
Memecylon brandisianum Craib, Kew Bull. 323 (1930) syn. nov.; Craib, Fl. Siam. 1: 703 (1931). - Type: Thailand, PENINSULAR, Phuket, Ko Ta Ru Tao, A.F.G. Kerr 14169 (lecto BM, here designated; isolecto ABD, K).
Memecylon steenisii Bakh.f., Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 355 (1943). - Type: Sumatra, Benkulu, N. of lake Ranau, 600 m, C.G.G.J.v. Steenis 3373 (lecto L, here designated; isolecto A n.v., BZ n.v.).
CENTRAL: Nakhon Nayok: Khao Yai National Park, Huyta Kon River, 19 vii 1973, G. Murata, N. Fukuoka & C. Pengklai T-16358 (K). 

PENINSULAR: Chumphon: Pa To, 2 v 1974, T. Sadakorn 209 (BK); Phato, 2 v 1974, K. Larsen & S.S. Larsen 33580 (AAU); ibid, 2 v 1974, K. Larsen & S.S. Larsen 33580 (K [2]); Tasan, Hamid 3862 (Not Loc. n.v.); ibid, C.B. Kloss 6844 (Not Loc. n.v.). Ranong: Ban Racha Krude, 7 vii 1992, K. Larsen & S.S. Larsen et al. 43199 (AAU, PSU); Ko Sai Daeng, 4 v 1968, C.F.v. Beusekom & C. Phengklai 571 (AAU, C, E, K). Surat Thani: Khao Sok National Park, Sang Yang Roi trail, 25 ii 2006, D.J. Middleton & C. Hemrat et al. 4003 (E). Phangnga: 23 viii 1967, T. Shimizu, N. Fukuoka & A. Nalampoon T-7857 (K). Phuket: Ko Ta Ru Tao, A.F.G. Kerr 14169 (ABD, BM, K). Krabi: Ko Lanta, 15 iv 1930, A.F.G. Kerr 18986 (ABD, BM, C, E). Nakhon Si Thammarat: Kao Ram, E. Smith 576 (ABD n.v.); Khao Luang National Park, 13 v 1973, R. Geesink & T. Santisuk 5420 (AAU, C, E); ibid, 27 iv 1928 or , A.F.G. Kerr 15408 (ABD, BM); Khao Luang National Park, Groong Ching Falls, 2 iii 1986, J.F. Maxwell 130 (PSU); Khao Luang National Park, Karom Waterfall, 18 v 1985, J.F. Maxwell 85-501 (AAU, E); Khao Luang National Park, Krung Ching Falls, 12 ii 2005, K. Williams & R. Pooma et al. 1419 (E); Khiri Wong, 15 v 1968, C.F.v. Beusekom & C. Phengklai 752 (E). Phatthalung: Khao Pu - Khao Ya National Park, Mat Chai Cave, 13 vi 1986, J.F. Maxwell 349 (PSU); Khao Pu - Khao Ya National Park, Nat Cha Cave, 13 vi 1986, J.F. Maxwell 86-349 (AAU); Tha Mot, 5 vi 1992, K. Larsen & S.S. Larsen et al. 42665 (AAU). Trang: Ka Chong Waterfall, 8 iii 1970, C. Chermsirivathana 1665 (BK); Khao Chong, 12 iii 1974, K. Larsen & S.S. Larsen 33237 (AAU); ibid, 12 iii 1974, K. Larsen & S.S. Larsen 33237 (K); ibid, 12 iii 1974, K. Larsen & S.S. Larsen 33237 (K); Khao Chong Forest Reserve, 2 ii 1985, J.F. Maxwell 147 (PSU); ibid, 30 x 1984, P. Sirirugsa 911 (PSU); Khao Chong National Park, 9 vii 2000, D.J. Middleton & T. Boonthavikoon et al. 349 (E). Pattani: Sai Kao Waterfall, 11 ix 1985, J.F. Maxwell 85-851 (AAU, E); ibid, 28 x 1985, J.F. Maxwell 85-1015 (AAU); ibid, 28 x 1985, J.F. Maxwell 1015 (PSU); ibid, 11 ix 1985, J.F. Maxwell 851 (PSU). Yala: Hala-Bala Wildlife Sanctuary, 1490 mountain, 21 v 2005, D.J. Middleton & V. Chamchamroon et al. 3542 (E). Narathiwat: Groong Ching waterfall, 2 iii 1986, J.F. Maxwell 86-130 (AAU, E); Sungei Kolok, Nikhom Wong, 1 iii 1974, K. Larsen & S.S. Larsen 32758 (K [2]); Sungei Kolok, Nikom Waeng, 27 ii 1974, K. Larsen & S.S. Larsen 32704 (AAU); ibid, 1 iii 1974, K. Larsen & S.S. Larsen 32758 (AAU); To Mo, Bukit Nasi, 16 iv 1931, M.C. Lakshnakara 641 (ABD, BK, BM, E); Waeng, 14 vi 1970, T. Smitinand 10949 (AAU, C, E). 

DISTRIBUTION AND ECOLOGY: Altitude range:30 – 800 metres
4.2. Memecylon cantleyi var. crassifolium Wijedasa var. nov. – Type: Thailand, PENINSULAR, Narathiwat, Waeng, 17 iv 1972, B. Sangkhachand, S. Phusomsaeng & B. Nimanong 1058 (holo K; iso C).
NORTHERN: Nakhon Sawan: Nakhon Sawan City, Mae Wong River, 27 v 1922, A.F.G. Kerr 6032 (ABD, BK, BM, K). 

EASTERN: Nakhon Ratchasima: Khao Yai National Park, Khao Yai National Park - Pok Chong, 20 vii 1973, G. Murata, N. Fukuoka & C. Pengklai T-16506 (AAU, K). 

SOUTH-WESTERN: Uthai Thani: Ban Rai, Khao Hin Laeng, 31 v 1974, S. Sutheeson 3051 (BK). Kanchanaburi: Khao Yai, 7 vi 1979, J.E. Vidal, Y. Vidal & C. Niyomdham 6352 (AAU). 

CENTRAL: Saraburi: Sahm Lahn, 20 vi 1976, J.F. Maxwell 76-401 (AAU); ibid, 27 iv 1974, J.F. Maxwell 74-302 (BK). Nakhon Nayok: Khao Yai National Park, Huyta Kon River, 19 vii 1973, G. Murata, N. Fukuoka & C. Pengklai T-16358 (AAU); ibid, 19 vii 1973, G. Murata, N. Fukuoka & C. Pengklai T-16297 (AAU). 

SOUTH-EASTERN: Chon Buri: Si Racha city, ix 1913, D.J. Collins 220 (K). 

PENINSULAR: Phuket: Khao Phra Thaeo Wildlife Sanctuary, 5 vii 1979, T. Niyomdham & P. Sangkhachand et al. 196 (AAU, C, E, K). Trang: Ka Chong Waterfall, 16 iv 1969, C. Chermsirivathana & K. Chandaraprasong 1351 (BK). Songkhla: Klong Rhang Hill, 16 vii 1986, J.F. Maxwell 474 (PSU). Narathiwat: Waeng, 17 iv 1972, B. Sangkhachand, S. Phusomsaeng & B. Nimanong 1058 (K); ibid, 17 iv 1972, B. Sangkhachand, S. Phusomsaeng & B. Nimanong 1058 (C). 

UNPLACED: s.n. (BK); Maharat, Pre, Vanpruk 513 (ABD, K). 

DISTRIBUTION AND ECOLOGY: Thailand and Peninsular Malaysia. Altitude range: 10 – 800 metres
NOTES: This species was first described by Ridley from Singapore. While the type specimen could not be located, the type plant still exists in the Garden’s Jungle in the Singapore Botanic Gardens. Craib did not record this species in Thailand, and created two new species, M. dissitum and M. brandisianum. 

The young branchlets are terete and white in colour with a waxy surface. The leaves of this species are distinctly bluish green when dry and have a midvein that is raised to the same level as the lamina on the upper surface. There are two varieties that can be distinguished based on leaf size, shape and thickness, floral morphology does not appear to vary. The two varieties appear to have distinct geographical distributions.

The inflorescence is second order branching and is a few centimetres long. The primary peduncle is glabrous and yellow in colour. The flowers have a long thin pedicel and the calyx is thin. The calyx wings are distinctly joined to the stigma, which does not happen in any other species found in Thailand. As a result the stigma persists in most young fruits, whereas it usually dehisces early in fruit formation of other species in Thailand. The fruit is glabrous, fleshy, ellipsoid and yellow in colour and have a distinctly long pedicel as reflected in the flower. 

M. cantleyi var. cantleyi

This variety has large thin leaves and a mostly Malesian distribution with only a few specimens north of Peninsular Thailand. 
M. cantleyi var. crassifolia var.nov.

This variety has small thick leaves. The leaf shape is slightly asymmetric. This variety has mostly a Indo-Chinese distribution with only a few specimens found in the northern part of Peninsular Thailand.  
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Figure 27 M. cantleyi Ridl. Distributions.
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Figure 28. M. cantleyi var. cantleyi A: Maxwell 85-501; B, F, J: Larsen & Larsen 43199; E, L, M: Maxwell 85-851; O: Maxwell 85-1015; P: Maxwell 86-130; Q: Maxwell 86-349.
M. cantleyi var. crassifolia Wijedasa var. nov. C, G, K: Murata et al 16506; D, H, I: Saaid 20661; N: Maxwell 76-401.
 [image: image30.jpg]Figure 29. M. cantlayi var. cantleyi, (Groesink & Santisuik 5420)
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Figure 29. M. cantleyi var. cantleyi. (Geesink & Santisuk 5420).
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Figure 30. M. cantlayi vas crassifolia Wiedasa var. nov. (Sangkhachand, B, Phusomsaeng, 5. & Nimanong,
B. 1058) Holatype.
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Figure 30. M. cantleyi var. crassifolia Wijedasa var. nov. (Sangkhachand, B., Phusomsaeng, S. & Nimanong, B. 1058) Holotype.

5. Memecylon corticosum Ridl., J. Fed. Malay States Mus. 10: 92 (1920).; Craib, Fl. Siam. 1: 705 (1931); Maxwell, Gard. Bull. Sing. 33: 67 (1980); Bremer, Opera Bot. 63: 19 (1983). – Type: Thailand, PENINSULAR, C.B. Kloss 7027 (holo K).
Memecylon griffithianum Kurz later homonym, Forest Fl. Burma I: 515 (1877) syn. nov.; Triana, Trans. Linn. Soc. London 28: 158(1873); Fl. Brit. India. 2: 554 (1879); Craib, Fl. Siam. 1: 709 (1931). - Type: Burma, Tenasserim, Mergui Island, W. Griffith (lecto K, here designated).
Memecylon kratense Craib, Kew Bull. 326 (1930) syn. nov. - Type: Thailand, SOUTH-EASTERN, Chanthaburi, Krat, Kao Saming, 50 m, 23 i 1927, N. Put 531 (lecto ABD, here designated; isolecto BK, K).
5.1. Memecylon corticosum var. corticosum
SOUTH-EASTERN: Chanthaburi, Krat, Kao Kuap, 26 xii 1929, A.F.G. Kerr 18084 (ABD, K); ibid, 25 v 1880, N. Put 3029 (ABD, BK, BM, C, K); ibid, 23 v 1880, N. Put 2958 (BK, K); Chanthaburi, Krat, Kao Saming, 31 xii 1919, A.F.G. Kerr 17879 (ABD, BM, K); ibid, 23 i 1927, N. Put 531 (ABD, BK, K). Trat: Koh Chang I., 11 iii 1970, C.F.v. Beusekom & T. Santisuk 3173 (AAU [2], E); ibid, 11 iii 1970, C.F.v. Beusekom & T. Santisuk 3173 (K). 

PENINSULAR: Ranong: Thungraya Nasak Wildlife Sanctuary, 30 i 2004, D.J. Middleton & R. Namdang et al. 2686 (E). Nakhon Si Thammarat: 22 viii 1967, K. Iwatsuki & H. Koyama et al. 14544 (AAU); 1 ix 1953, T. Suvarnakoses 693 (C); Kao Ram, E. Smith 572 (ABD, BK, BM); Khao Luang National Park, 17 v 1968, C.F.v. Beusekom & C. Phengklai 826 (AAU, C, E); ibid, 17 v 1968, C.F.v. Beusekom & C. Phengklai 826 (K); Khao Luang National Park, Karom Waterfall, 14 ix 1985, J.F. Maxwell 85-862 (AAU, PSU); Khao Luang National Park, Khao Luang Mountain, 22 viii 1967, K. Iwatsuki & H. Koyama et al. T-14544 (Not Loc. n.v.). Phatthalung: Khao Pu - Khao Ya National Park, Mat Chai Cave, 22 iii 1986, J.F. Maxwell 86-198 (PSU); Khuan Hin Kaeo, 18 iv 1928, A.F.G. Kerr 15284 (ABD, BM, E, K). Trang: Huai Yoi, Khao Kob, 14 vi 2006, K. Williams, R. Pooma & M. Poopath 1731 (E); Kao Chom Lam, 2 viii 1929, N. Rabil Bunnag 316 (BK, BM, K); Kao Pad Pha, 15 vi 1974, R. Geesink, T. Hattink & C. Charoenphol 7274 (K); Kao Soi Dao Mountains, 27 iv 1930, A.F.G. Kerr 19128 (BK, BM, K); Lamphura, 15 xi 1990, K. Larsen & S.S. Larsen et al. 41410 (AAU, ABD, PSU). 

DISTRIBUTION AND ECOLOGY: Thailand (PENINSULAR). Burma and Peninsular Malaysia. In inland forerst between 50 – 1000 metres.
5.2. Memecylon corticosum var. caudatum (Craib) Wijedasa comb. et stat. nov. – Memecylon caudatum Craib, Kew Bull. 324 (1930); Craib, Fl. Siam. 1: 704 (1931). – Type: Thailand, SOUTH-WESTERN, Kanchanaburi, Wangka, 700 m, 2 ii 1926, A.F.G. Kerr 10433 (lecto K, here designated; isolecto ABD, BM, K).
SOUTH-WESTERN: Kanchanaburi: Khao Yai, 29 iii 1968, C.F.v. Beusekom & C. Phengklai 197 (AAU [2], C, E); ibid, 29 iii 1968, C.F.v. Beusekom & C. Phengklai 197 (K); Kwae Noi River Basin, Ban Pha Phung, Ka Tha Lai, 13 vi 1946 - 16 vi 1946, A. Kostermans 845 (BK, K); Wangka, 2 ii 1926 or 3 ii 1926 or 3 xi 1926, A.F.G. Kerr 10433 (ABD, BM, K, K). Ratchaburi: Bangtapan, A.F.G. Kerr 492 (Not Loc. n.v.). 

PENINSULAR: C.B. Kloss 7027 (K). Nakhon Si Thammarat: Khao Luang National Park, Groong Ching Falls, 1 vi 1986, J.F. Maxwell 314 (PSU). Trang: Khao Chong Forest Reserve, 26 viii 1986, J.F. Maxwell 604 (PSU); ibid, 19 v 1987, J.F. Maxwell 452 (PSU). 

DISTRIBUTION AND ECOLOGY: Thailand (PENINSULAR & SOUTHWESTERN), Peninsular Malaysia and Borneo (Kalimantan). In inland forest between 350 – 1150 metres.
5.3. Memecylon corticosum var. parvifolium Wijedasa var. nov. – Type: Thailand, PENINSULAR, Surat Thani, Phanom, 300 m, 18 ii 1930, A.F.G. Kerr 18319 (holo K; iso BK, C).
PENINSULAR: Surat Thani: Phanom, 18 ii 1930, A.F.G. Kerr 18319 (BK, C, K).
DISTRIBUTION AND ECOLOGY: Thailand (PENINSULAR) in inland forests at 300 metres.

NOTES: The young branchlets of this species are light coloured and distinctly winged (Fig. 7A). The wings are the largest among the species found in Thailand (the others being M. dichtomomum, M. fruticosum and M. wallichii) and can only be seen in the young branchlets. The trunk is light in colour with a thin bark. The leaves are large, except in M. corticosum var. parvifolium, thin and papery, have a short petiole and tend to dry light brown with the upper surface drying darker than the lower surface. The leaves vary and three distinct varieties can be distinguished. 

The flowers of this species are borne on mature wood. The flowers lack, or have a reduced peduncle, giving the impression of sessile flowers. The exception are the inflorescences of M. corticosum var. parvifolia Wijedasa var. nov. which has a long primary peduncle and a second to third order branching inflorescence.
The flowers have long thin pedicels and small calyx teeth. The petals are white with the base dark blue. The calyx wings are wide at the perimeter and narrow half way between the calyx rim and the stigma, they are reduced and do not protrude above the calyx, except in the young flowers. The calyx wings in this species need further study. The filament scars are all of equal size. The anther is C-shaped and the anther connective and filament is blue in colour. The anther gland is maroon and the thecae are restricted to the upper part of the anther.

The fruit is smooth and globose. However, the ends of the fruit tend to taper, giving it a slightly elliptic shape. The fruit colour changes from red in young fruits to mottled grey or light brown in mature fruits. The calyx remnant varies from distinctly protruded above the fruits to slightly protruded above the fruit. The calyx wings are only slightly visible in the calyx remnant. Only the four ante-sepal filament scars are visible in the calyx remnant. 
M. corticosum var. corticosum

This variety has linear leaves with secondary veins indistinct or invisible. The flowers are sessile. This variety has a Peninsular Thailand centric distribution with only one record in Peninsular Malaysia.
M. corticosum var. caudatum

The leaves are broadly lanceolate and the secondary veins are distinctly sunken. The leaf also tends to have a rough surface. The flowers are sessile. This variety has a Peninsular Malaysia centric distribution. However, it has a disjunct population North of Peninsular Thailand. 

M. corticosum var. parvifolia

This variety is known only from the type collection in Peninsular Thailand. It differs by having small elliptic leaves with indistinct secondary veins and a first order branching inflorescence. 
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Figure 31. M. corticosum var. corticosum. A, E, K, O: Beusekom & Phengklai 826; B, F, I, L: Beusekom & Santisuk 3173. 

M. corticosum var. caudatum (Craib) Wijedasa comb. et stat. nov. C, G, M: Kostermans 845; D, H, J, N: Beusekom & Phengklai 197.
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Figure 32. M. corticosum v parvifolia Wijedasa var. nov. A, B, C, E, F, H, I Kerr 18319
M corticosum vaz. corticosum (young frui). D, G, J, K: Larsen et al 41410
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Figure 32. M. corticosum var. parvifolia Wijedasa var. nov. A, B, C, E, F, H, I: Kerr 18319.
M. corticosum var. corticosum (young fruit). D, G, J, K: Larsen et al. 41410.
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Figure 33. M. corticosum Ridl. Distributions.
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Figure 34. M. corticosum var. corticosum. (Beusekom & Santisuk 3273).
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Figure 35. M. corticosum var. caudatum (Craib) Wijedasa comb. et. stat. nov. (Kostermans 845). 
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Figure 36. M. corticosum var. parvifolia Wijedasa var. nov. (Kerr 18319). 

6. Memecylon dichotomum (C.B.Clarke) King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 69: 75 (1900).; Ridley, Fl. Malay Penin. I: 812 (1922); Craib, Fl. Siam. 1: 705 (1931); Maxwell, Gard. Bull. Sing. 33: 69 (1980). – Memecylon elegans var. dichotoma C.B.Clarke in Hook.f., Fl. Brit. India. 2: 554 (1879); Craib, Fl. Siam. 1: 705 (1931). – Type: Peninsular Malaysia, Malacca, W. Griffith 2324 (lecto K, here designated).
Memecylon ridleyi Cogn. ex Ridl. nom. nud., J. Straits Branch Roy. Asiat. Soc. 30: 85 (1897).

Memecylon eugeniiflora Ridl., J. Straits Branch Roy. Asiat. Soc. 57: 48 (1910).– Memecylon dichotomum var. eugeniiflorum (Ridl.) Ridl., Fl. Malay Penin. I: 812 (1922). - Type: Peninsular Malaysia, Perak, Temengo, vii 1909, H.N. Ridley 14695 (lecto K, here designated; isolecto K).

6.1. Memecylon dichotomum var. dichotomum
PENINSULAR: Pattani: Bukit, 7 vii 1923, A.F.G. Kerr 7091 (ABD, BK, BM, C, E). Narathiwat: 7 i 1969, P. Sangkhachand 1672 (BK); Ba Cho, 14 vii 1923, A.F.G. Kerr 7180 (ABD, BK, BM). 

DISTRIBUTION AND ECOLOGY: Thailand and Peninsular Malaysia in inland forests between 300 – 600 metres.
6.2. Memecylon dichotomum var. rotundatum (Craib) J.F.Maxwell, Gard. Bull. Sing. 33: 71 (1980). – Memecylon gracilipes var. rotundatum Craib, Fl. Siam. 1: 708 (1931). – Type: Thailand, PENINSULAR, Trang, 600 m, A.F.G. Kerr 15766 (lecto ABD, here designated; isolecto BK).

Memecylon gracilipes Ridl. later homonym, J. Straits Branch Roy. Asiat. Soc. 79: 72 (1918); Ridley, Fl. Malay Penin. I: 812 (1922).– Memecylon curtisii Burkill & Hend., Gard. Bull. Straits Settlem. 3: 377 (1925).– Memecylon perakense Merr. nom. superfl., Gard. Bull. Straits Settlem. 8: 132 (1935). - Type: Peninsular Malaysia, Perak, Waterloo Estate, C. Curtis 1295 (holo SING).

PENINSULAR: Trang: A.F.G. Kerr 15766 (BK); A.F.G. Kerr 15766 (ABD). 

DISTRIBUTION AND ECOLOGY: Thailand in inland forest at 600 metres.
NOTES: The species has small branchlet wings compared to M. corticosum. The leaves are oblong with an acuminate apex and a short petiole. The secondary veins are distinctly sunken above and prominent below. The leaf dries dark brown above and light brown below with a matt surface. The secondary veins drying light brown below. 
There are two varieties, which are vegetatively quite similar, but differ in the length of the peduncle. This species is found predominantly in Peninsular Malaysia, with only a few specimens in Southern Thailand. 

M. dichotomum var. dichotomum

This variety has short thick peduncles. The flower has two thick bracts at the base. The calyx is thick and flattened at the top. The calyx wings are short and are arranged in a straight line from the calyx rim to the stigma. 


The only anther seen was an immature anther dissected from a bud. The immature anther shape was C-shaped with a white oil gland and filament, blue anther connective and theca only at the top of the anther connective.

 M. dichotomum var. rotundatum

This variety is known only from the type specimen in Peninsular Thailand. It differs from M. dichotomum var. dichotomum in having smaller leaves and a distinctly long pedicel. As the type specimen had only immature flowers, the flowers could not be compared with the type variety.
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Figure 37. M. dichotomum (C.B. Clarke) King. A, C, D, E, F: Mohd Shah, Shukor & Samsuri MS2624; B: Samsuri S273
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Figure 38. M. dickotomum var. dickotomum (C. B. Clarks) King, (Kers 7091)
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Figure 38. M. dichotomum var. dichotomum (C. B. Clarke) King. (Kerr 7091).
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Figure 39. M. dichotomum var. rotundatum Craib. (Kerr 15766).
7. Memecylon edule Roxb., Pl. Coromandel I: t.82 (1798).; Roxburgh, Fl. Ind. II: 260 (1832); Miquel, Fl. Ned. Ind. I: 573 (1855); Fl. Brit. India. 2: 563 (1879); Guillaumin, Bull. Soc. Bot. France 60: 338 (1913); Ridley, Fl. Malay Penin. I: 819 (1922); Maxwell, Gard. Bull. Sing. 33: 72 (1980); Bremer, Opera Bot. 63: 30 (1983). – Type: India, W. Roxburgh 4107A (lectotype, designated by Bremer, Opera Bot. 69: 30 (1983)).

Memecylon edule var. brevipes Craib, Fl. Siam. 1: 706 (1931) syn. nov. - Type: Thailand, SOUTH-WESTERN, Ratchaburi, Prachuap, Kan Kradai, 16 i 1929, N. Put 2316 (lecto K, here designated; isolecto ABD, BK, BM).
Memecylon edule var. orientale Craib, Fl. Siam. 1: 706 (1931) syn. nov. - Type: Thailand, SOUTH-EASTERN, Prachin Buri, Sriracha, Sriracha - Rachaburi, D.J. Collins 456 (lecto K, here designated; isolecto ABD, BM).
Memecylon globiferum Wall. nom. nud., Numer. List 4108 syn. nov.
NORTHERN: Lampang: Ngao, Ban Pong, 14 vi 1954, B. Sangkhachand 81 (C). Nakhon Sawan: Ta Khli, 26 xi 1928, N. Put 2136 (BK, BM, C, K). 

NORTH-EASTERN: Loei: Phu Luang, 15 vi 1968, K. Bunchuai & C. Phengkhlai 1672 (C). Udon Thani: 4 vii 1932, M.C. Lakshnakara 1044 (E, K); 4 vii 1932, M.C. Lakshnakara 1044 (ABD, BM). Kalasin: Kuchinarai, 7 viii 1963, P. Chitpong 361 (BK). 

EASTERN: Nakhon Ratchasima: Hui Taleng, 24 xii 1928, N. Put 2240 (ABD, BK, BM, K); Khao Chalong Tong, 10 vii 1926, W.P. Anuwat 87 (BK); Pak Thong Chai, Sakaerat Forest Reserve, 28 x 1969, C.F.v. Beusekom & C.C. Charoenphol 1854 (AAU, C, E). Surin: ii 1927, N. Put 663 (AAU, ABD); 28 ii 1927, N. Put 663 (BK, BM, K). 

SOUTH-WESTERN: Kanchanaburi: Huay Bankau, 13 xi 1971, C.F.v. Beusekom & C. Phengklai et al. 3742 (C, K); Sai Yoke, 26 xi 1971, C.F.v. Beusekom & C. Phengklai et al. 3984 (K); ibid, 1 vii 1963, K. Larsen 10372 (AAU n.v., AAU n.v., Not Loc. n.v.). Ratchaburi: Prachuap, Kan Kradai, 16 i 1929 or or 15 i 1929, N. Put 2316 (ABD, BK, BM, K). Prachuap Khiri Khan: 6 v 1974, T. Sadakorn 246 (BK) [ as cf. Memecylon edule Roxb.]; Sam Roy Yot, 6 v 1974, K. Larsen & S.S. Larsen 33663 (AAU); ibid, 6 v 1974, K. Larsen & S.S. Larsen 33663 (K). 

CENTRAL: Saraburi: Sahm Lahn, 19 vi 1976, J.F. Maxwell 76-397 (AAU, BK). 

SOUTH-EASTERN: Chanthaburi, Krat, 19 i 1927, N. Put 497 (ABD, BK). Trat: Koh Chang I., Klong Mayom, 22 ii 1900, E.J. Schmidt 598 (C). 

PENINSULAR: Surat Thani: Ko Samui, 3 xii 1974, R. Geesink, P.H. Hiepko & C. Phengklai 7730 (C, K); Ko Tao Island, 14 iv 1921, A.F.G. Kerr 12718 (ABD, BK, BM, K); ibid, 28 xii 1926, A.F.G. Kerr 11139 (ABD, BK, BM, C, E, K). Songkhla: Klong Rhang Hill, 16 vii 1986, J.F. Maxwell 86-473 (AAU). 

UNPLACED: Wang Fin, Lempong, 11 iii 1929, K. Winit 1906 (K). 

DISTRIBUTION AND ECOLOGY: Thailand, Peninsular Malaysia, Nicobar islands, Sumatra, Singapore, Java, Borneo, Burma and India. In inland forests between 10 – 400 metres.
NOTES: 

Memecylon edule

Fourteen different varieties of M.edule have been named in different part of Asia. This species requires a broad study across its entire geographic range in order to verify whether it comprises of a single variable species or more than one species with overlapping morphologies; see discussion under M. scutellatum and M. ovatum. 

The type specimen is an illustration, Plate 82 (Fig. 43) in Roxburgh’s Plants of the Coromandel Coast (Roxburgh 1798). The illustration shows large leaves relative to the flower and a distinct pedicel. The flower illustrated shows a thin long anther and visible calyx teeth. Triana, through his study of Memecylaceae wrote on a Roxburgh specimen in the Wallich collection (Fig. 44-45): “Memecylon edule Roxb vide Coromandel plants”. Which translates to ‘most likely the specimen Roxburgh considered as Memecylon edule in the Plants of the Coromandel coast’. Bremer (1983), used this specimen to lectotypify M. edule. 

C.B. Clarke (1879) created a number of varieties of M. edule, thus adding many closely related as well as distant taxa to M. edule. Bremer’s lectotypification attempts to clear the confusion caused by Clarke by fixing the name of M. edule, and also saves us from having to use the rather poor illustration in Roxburgh (1832) as a type.

M. edule in Thailand
Within Thailand, M. edule specimens can be divided into two main categories based on leaf thickness and characters of the midvein on the lower surface of the leaves. However, the morphology overlaps and the two main categories lack any characters that would warrant variety level recognition; they are described below but treated as the same taxon until further work verifies if they are distinct from each other. A variation in the group can be seen in some aberrant specimens from limestone hills in Southern Thailand, which shows characters of M. edule and M. scutellatum. 

The young branchlets are terete and light brown in colour. The leaves vary and two distinct forms can be recognized. These two forms have overlapping morphologies and it is difficult to distinguish the two. 

The inflorescence is has second to third order branching and is borne in leaf axils and on leafless sections of mature branchlets. There are many flowers per cyme and the flowering tends to be all along the branchlets leading to profuse flowering.

The flower pedicel is thin and short, the calyx is rough and thin. The calyx rim is flat with minor undulations. The bud is either rounded or pointed. The calyx wings are prominent but not as high as the calyx rim, and connect the calyx rim to the stigma in a straight line. The anther is J-shaped with the theca found only on the upper surface of the anther connective.


The fruits are globose and have smooth texture. The calyx remnant is distinctly protruded above the fruit surface and has a small diameter, reflecting the small size of the flower. The calyx wing remnants are visible.

M. edule var. edule

The specimen lectotypified by Bremer has small leaves, dries rough on both surfaces and the midvein dries darker and is distinctly raised above the lamina on the lower surface. 

M. edule var. brevipes Craib

This variety is variable in leaf size. The leaves are thicker than M. edule var. edule, and the texture on drying is not as rough and appears to sometime have a glossy surface. The midvein is not as distinctly raised and tends to grade into the lamina on the lower surface.

Aberrant specimens

(Put 2136, Larsen & Larsen 33663, van Beusekom et al. 3742, van Beusekom et al. 3984). Within Thailand, specimens found on limestone hills appear to be morphologically distinct. The specimens appear to have characteristics of M. edule, M. scutellatum and M. ovatum all of which occur on limestone hills. 

The aberrant specimens tend to have distinct petioles with more slightly decurrent leaf bases, similar to M. ovatum, and smooth elliptic fruits. The calyx wing remnants are similar to both forms of M. edule but the width of the calyx remnant and fruit texture are similar to M. scutellatum. These aberrant forms have been collected from limestone hills at different times and locations, suggesting that they may not be abnormal specimens. 
[image: image41.jpg]Figure 40. M. edule Roxb




Figure 40. M. edule Roxb.
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Figure 41. M. edule Roxb. A, D, E: Bunchai 1672; B, F, J, L: Geesink, Hiepko & Phengklai 7730; C, G, K, M: Geesink & Santisuk 5313; H, I, O: Maxwell 76-397; N, P: Larsen et al. 45784.
[image: image43.jpg]Figure 42. Aberrant specimens of M. edule Roxb. found on limestone in Southern Thailand. &, E, I, M:
Beuselom et al 3742, B, F, J, N: Beusekom et al 3934, C, 6, K, O: Gen Musata et a1 37722; D, H, L, P
Gen Murata et ol 50854,




Figure 42. Aberrant specimens of M. edule Roxb. found on limestone in Southern Thailand. A, E, I, M: Beusekom et al. 3742; B, F, J, N: Beusekom et al. 3984; C, G, K, O: Gen Murata et al. 37722; D, H, L, P: Gen Murata et al. 50854.
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Figure 43. Type illusteation of M. edule Roxb. (Plate 82, Plants of the Coromandel Coast),
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Figure 43. Type illustration of M. edule Roxb. (Plate 82, Plants of the Coromandel Coast).
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Figure 44. Wallich Herbarium specimen 4107A. Specimen collected by Roxburgh in upper left corner of sheet, which is Bremer’s (1983) lectotype of M. edule Roxb. 

[image: image46.jpg]Figure 45. 41074, Waltich herbarium. The Roxburgh specimen probably lectotypified as Medule by Bremer
(1983), Red box indicates Trisna’s handwriting: “Memecylon edule Roxb vide Coromandel plants”. Which
translates to ‘most likely the species Roxburgh named as Memecylon edul in the Plants of the Coromandel
coast’
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Figure 45. 4107A, Wallich herbarium. The Roxburgh specimen lectotypified as M.edule by Bremer (1983). Red box indicates Triana’s handwriting: “Memecylon edule Roxb vide Coromandel plants”. Which translates to ‘most likely the specimen Roxburgh named as Memecylon edule in the Plants of the Coromandel coast’.
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Figure 46. M. edule Roxb. (Larsen et al. 45784).
8. Memecylon elegans Kurz, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. xli: 307 (1872).; Fl. Brit. India. 2: 554 (1879); Guillaumin, Bull. Soc. Bot. France 60: 339 (1913); Guillaumin, Bull. Soc. Bot. France 60: 406 (1913); Lecomte, Fl. Indo-Chine 2: 928 (1921); Craib, Fl. Siam. 1: 707 (1931). – Type: India, Andaman Islands, South Andaman, W.S. Kurz (lecto K, here designated).

Memecylon grande var. merguicum C.B.Clarke, Fl. Brit. India. 2: 558 (1879) syn. nov.; Craib, Fl. Siam. 1: 709 (1931).– Memecylon merguicum (C.B.Clarke) King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 69: 83 (1900) syn. nov.; Craib, Fl. Siam. 1: 709 (1931). - Type: Burma, Tenasserim, Mergui Island, W. Griffith 2331 (lecto K, here designated; isolecto K [2]).

NORTHERN: Chiang Mai: Doi Chiang Dao, 3 vi 1973, R. Geesink, D. Phanichapol & T. Santisuk 5661 (AAU). 

EASTERN: Nakhon Ratchasima: Khao Yai National Park, Eastern Park of Khao Yai National Park. At 80km at the Korat-Sattahip Highway, 11 viii 1968, K. Larsen, T. Santisuk & E. Warncke 3307 (AAU [2], C); Sarika Waterfall, 26 x 1971, C.F.v. Beusekom & R. Geesink 3384 (C, K). 

SOUTH-EASTERN: Chanthaburi, Kao Soi Dao, 9 xi 1969, C.F.v. Beusekom & T. Smitinand 2071 (K); ibid, 13 v 1974, R. Geesink, T. Hattink & C. Phengklai 6704 (K); Chanthaburi, Kao Soi Dao, Kao Soi Dao Mountains, 9 xi 1969, C.F.v. Beusekom & T. Smitinand 2071 (AAU, C, E). 

PENINSULAR: C.B. Kloss 6757 (K [2]); Khao Phra Mi, 5 vii 1972, K. Larsen & S.S. Larsen et al. 30615 (AAU). Chumphon: Ban Ta Ngaw, 20 i 1927, A.F.G. Kerr 11566 (ABD, BK, BM, E, K). Ranong: 26 xi 1973, T. Santisuk & B.N. 687 (AAU, C); Hard Hin Dam, 25 iv 1974, K. Larsen & S.S. Larsen 33369 (AAU); ibid, 25 iv 1974, K. Larsen & S.S. Larsen 33369 (K). Surat Thani: Khian Sa, 19 ii 1930, A.F.G. Kerr 18144 (ABD, BM, C [2], E, K). Phangnga: Khlong Nang Yong, 29 iv 1973, R. Geesink & T. Santisuk 5042 (AAU, C, E); ibid, 29 iv 1973, R. Geesink & T. Santisuk 5042 (K). Phuket: Ko Ta Ru Tao, Phante Malacca Bay, Phante Malacca Bay - Son Bay, 17 iv 1987, J.F. Maxwell 87-377 (AAU); ibid, 17 iv 1987, J.F. Maxwell 377 (PSU). Trang: Chanthaburi, Kao Soi Dao, Kao Soi Dao Mountains, 9 xi 1969, C.F.v. Beusekom & T. Smitinand 2071 (AAU, C, E). 

DISTRIBUTION AND ECOLOGY: Thailand, Andaman Islands, Burma and Vietnam in inland and hill forests between 25 – 400 metres.
NOTES: The young branchlets are terete, white and have a waxy texture. The leaves are thick, broadly elliptic with a decurrent leaf base, acute apex and the midvein raised to the same level as the lamina on the upper surface. The leaf tends to have a distinct mottled appearance when dry. The upper leaf surface dries light brown, while the lower surface dries a lighter mottled colour. Sometimes both leaf surfaces dry the same colour.
The inflorescence is a complex second order branching inflorescence that arises from leaf axils on young branchlets. The calyx has a rough texture and the calyx rim is flat. The calyx wings are prominent and almost as high as the calyx rim, white in colour and visibly stop before the stigma. The calyx disc is dark purple in colour. 

The fruits have a rough texture and the calyx remnant is wide with all eight filament scars distinctly visible. The young fruits are light purple while the mature fruits are light brown and hard. 

M. elegans has an Indochina centric distribution, and has not been recorded in Peninsular Malaysia. It is closely related to M. sp A (see notes under this species for characters used to distinguish the species).  

[image: image48.jpg]Figure 47. M. elegans Kurz Distribution.
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Figure 47. M. elegans Kurz. Distribution.

[image: image49.jpg]Figure 48. M. elegans Kurz. A, E, G, K: Larsen & Sentisuk 3307; B, F: Santisuk 687, H: Geesink &
Santisul: 5042 C, J: Larsen, Lassen et al 30615, D, T, L Maxwell 97.377
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Figure 48. M. elegans Kurz. A, E, G, K: Larsen & Santisuk 3307; B, F: Santisuk 687; H: Geesink & Santisuk 5042. C, J: Larsen, Larsen et al. 30615. D, I, L: Maxwell 97-377.
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Figure 49. M. elegans Kurz. (Lassen, K. & Larsen, 5.5, 39369)
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Figure 49. M. elegans Kurz. (Larsen, K. & Larsen, S.S. 33369). 

9. Memecylon excelsum Blume, Bijdr. Fl. Ned. Ind. 17: 1094 (1826).; Blume, Mus. Bot. Lugd.-Bat. 362 (1851); Miquel, Fl. Ned. Ind. I: 579 (1855); Triana, Trans. Linn. Soc. London 28: 157(1873); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 350 (1943); Maxwell, Gard. Bull. Sing. 33: 76 (1980); Bremer, Opera Bot. 63: 21 (1983). – Type: Indonesia, Java, C.L.v. Blume (lectotype L, designated by Bakhuizen, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 350 (1943)).
Memecylon heteropleurum Blume, Mus. Bot. Lugd.-Bat. 1: 362 (1851); Miquel, Fl. Ned. Ind. I: 579 (1855); Ridley, Fl. Malay Penin. I: 813 (1922). - Type: Sumatra, P.W. Korthals s.n. (lecto L, here designated; isolecto L, S n.v.).

Memecylon subtrinervium Miq., Fl. Ned. Ind. Suppl. I 322 (1860); Triana, Trans. Linn. Soc. London 28: 157 (1873); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 347 (1943). - Type: Sumatra, J.E. Teijsmann 835 (lectotype U, designated by Bakhuizen, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 348. (1943)).

Memecylon maingayi C.B.Clarke in Hook.f. in Hook.f., Fl. Brit. India. 2: 557 (1879); Ridley, Fl. Malay Penin. I: 813 (1922); Furtado, Gard. Bull. Sing. 20: 120 (1963). - Type: Peninsular Malaysia, Malacca, A.C. Maingay 1422 (lecto K, here designated).

Memecylon kurzii King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 69: 77 (1900). - Type: Nicobar Islands, King's collector 509 (lecto K, here designated; isolecto BM n.v.).
Memecylon elmeri Merr., Univ. Calif. Publ. Bot. 15: 230 (1929). - Type: Malaysia, Sabah, Tawau, A.D.E. Elmer 21646 (syn, A [2], L).

PENINSULAR: Satun: Toong Ngui, Nam Rah village, 18 viii 1984, J.F. Maxwell 85 (PSU). Songkhla: Ton Nga Chang, 21 viii 1992, C. Niyomdham & P. Phudjaa 3064 (AAU). 

DISTRIBUTION AND ECOLOGY: Thailand, Nicobar islands, Sumatra, Peninsular Malaysia, Singapore, Java and Borneo. Found in inland forests between 225 – 600 metres.
NOTES: This species has large, thin elliptic leaves that dry dark brown above and light brown below. The young branchlets are terete. 

The inflorescences are on short peduncles and found in callus like clusters on mature branches. The flowers have a thick calyx, flat calyx rim and rough texture. The only specimen available for study from Thailand lacked open flowers.

The species has a Malesian distribution with a two specimens recorded in Southern Thailand. 

[image: image51.jpg]Figure 50. M. axcelsum Blume.
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Figure 50. M. excelsum Blume. A: Distribution; B, C: Niyomdham & Phudjaa 3064.
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Figure 51. M. excelsum Blume. (Niyomdham & Phudjaa 3064).
10. Memecylon fruticosum King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 69: 74 (1900).; Guillaumin, Bull. Soc. Bot. France 60: 337 (1913); Guillaumin, Bull. Soc. Bot. France 60: 405 (1913); Ridley, Fl. Malay Penin. I: 812 (1922); Maxwell, Gard. Bull. Sing. 33: 79 (1980); Bremer, Opera Bot. 63: 35 (1983). – Type: Peninsular Malaysia, Perak, Larut, King's collector 2971 (lecto SING, here designated; isolecto SING).
Memecylon epiphyticum King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 69: 74 (1900); Ridley, Fl. Malay Penin. I: 811 (1922). - Type: Peninsular Malaysia, Perak, Larut, King's collector 5184 (lecto SING, here designated; isolecto SING).
Memecylon tenuifolium Ridl., Fl. Malay Penin. I: 812 (1922). - Type: Peninsular Malaysia, Pahang, Temerloh, Telok Mengkuang, Forest Guard 0748 (lecto SING, here designated; isolecto K n.v.).
Memecylon depokkense Bakh.f., Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 339 (1943). - Type: Indonesia, Java, J.G.B. Beumée 6841 (lecto L, here designated; isolecto BO n.v., SING).

NORTHERN: Chiang Mai: 12 i 1975, R. Geesink, P.H. Hiepko & C. Phengklai 8234 (K). 

PENINSULAR: Surat Thani: Ban Takhun, 28 xi 1986, C. Niyomdham 1270 (C, E, K); Chieo Lan Dam, 10 vi 1992, K. Larsen & S.S. Larsen et al. 42784 (AAU); Khao Sok National Park, Sii Ru Cave, 27 ii 2006, D.J. Middleton & C. Hemrat et al. 4054 (E). Trang: Kao Soi Dao Mountains, 27 iv 1930, A.F.G. Kerr 19153 (BK, BM, C, K); ibid, 18 iv 1930, A.F.G. Kerr 19172 (ABD, BM). 

DISTRIBUTION AND ECOLOGY: Thailand, Cambodia, Sumatra, Peninsular Malaysia, Java, Natuna Islands and Borneo. Found in inland forests between 100 – 1000 metres.
NOTES: Young branchlets are light in colour and distinctly winged. The wings are smaller than those found in M. corticosum but larger than those found in M. dichotomum and M. wallichii. The leaves are lanceolate with a truncate base and acuminate apex. The leaves dry light brown above and light green below with a distinct matt surface. The midvein is sunken above and prominent below. The midvein and secondary veins are distinct and drying slightly paler than or concolorous with the lamina beneath. 


The inflorescences are borne in the leaf axils or on leafless sections of young branchlets and have second order branching. 

The flower has a thin calyx, flat calyx rim and is pink to purple in colour. The calyx wings are thin and narrow into a small groove before it reaches stigma. The anther is C-shaped with a orange anther gland, thecae only on the upper part of the anther and dark blue anther connective and filament.

This species was only known to occur in Malesia. However, thorough this study, specimens have been identified from Northern Thailand and Laos. It thus has a disjunct distribution. 
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Figure 52. M. fruticosum King. A: Distribution; B, D, F: Middleton et al. 4054; C, E, G: Kerr 19153.
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Figure 53. M. fruticosum King. (Kerr 19153).
11. Memecylon garcinioides Blume, Mus. Bot. Lugd.-Bat. 1: 358 (1851).; Ridley, Fl. Malay Penin. I: 818 (1922); Craib, Fl. Siam. 1: 708 (1931); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 359 (1943); Maxwell, Gard. Bull. Sing. 33: 81 (1980); Bremer, Opera Bot. 63: 37 (1983). – Type: Sumatra, C.L.v. Blume 20 (Lectotype L, designated by Bakhuizen, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 360 (1943)).
PENINSULAR: Ranong: Kra Buri, 25 xii 1928, A.F.G. Kerr 16353 (ABD, BM, C, E, K). Surat Thani: Ko Samui, 9 iv 1927, A.F.G. Kerr 12566 (ABD, BK, BM, E, K). 

DISTRIBUTION AND ECOLOGY: Thailand, Sumatra, Peninsular Malaysia, Singapore, Java and Borneo. In inland forests upto 50 – 400 metres.
NOTES: The young branchlets are terete and light brown in colour. The leaves are thin, elliptic in shape, have an acuminate apex, rounded leaf base and have a distinct petiole. The leaves dry light to dark brown on the upper surface and light green to brown mottled on the lower surface. The midvein and secondary veins dry darker than the lamina. 

The inflorescence is borne on the leafless sections of young branchlets. The inflorescence has second order branching with the short secondary peduncles giving the inflorescence a condensed appearance. The calyx has a rough texture. The fruit is globose with a rough surface. The calyx remnant is slightly protruded above the fruit. The anther of this species is reported to be distinctly circular with an anther gland at one end.

The species has a Malesian distribution, with a few specimens found in Peninsular Thailand.

[image: image55.jpg]Figure 54. M. garcinioides Blume. Distribution
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Figure 54. M. garcinioides Blume. Distribution.
[image: image56.jpg]Figure 55. M. garcinioides Blume. 8, B, F: Kerr 16353, C,D, C, E: Shah & Shukor MS3451.
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Figure 55. M. garcinioides Blume. A, B, F: Kerr 16353; C, D, C, E: Shah & Shukor MS3451.
[image: image57.jpg]Figure 56. 1. garciniofdes Blume. (Kesr 16353).
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Figure 56. M. garcinioides Blume. (Kerr 16353).
12. Memecylon intermedium Blume, Mus. Bot. Lugd.-Bat. 1: 358 (1851); Ridley, Fl. Malay Penin. I: 819 (1922); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 363 (1943); Maxwell, Gard. Bull. Sing. 33: 84 (1980); Bremer, Opera Bot. 63: 38 (1983). – Type: Indonesia, Java, C.L.v. Blume (lecto L, here designated; isolecto L [2]).

PENINSULAR: Phuket: Ko Ta Ru Tao, Ko A Dang, 12 iv 1987, J.F. Maxwell 310 (PSU). Nakhon Si Thammarat: Khao Luang National Park, Khao Luang Mountain, 17 ii 1962, K. Yoda s.n. (C). 

DISTRIBUTION AND ECOLOGY: Thailand, Sumatra, Peninsular Malaysia, Java and Borneo. In inland forests between 200 – 1350 metres
NOTES: The young branchlets are terete and light brown in colour. The leaves are narrowly elliptic with an acuminate leaf apex and decurrent leaf base. The leaves tend to dry dark brown above and greyish on the lower surface. The midvein is sunken on the upper surface and visible below. Secondary veins are indistinct.

Inflorescences are borne in leaf axils of young branchlets. The inflorescences have second order branching. The flowers have long pedicels and the calyx has a rough texture. The calyx rim is slightly undulating with slightly pointed calyx lobes. The calyx wings are prominent and connect from the calyx rim to the stigma in a straight line. The anther is J-shaped with the thecae on the upper part of the anther. The fruits are globose with a calyx remnant slightly protruded. 


This species has a Malesian distribution with a few specimens found in Peninsular Thailand.
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Figure 57. M. intermedium Blume. A: distribution; B, D, E, F, G: Ding Hou 798; C: Kyoji Yoda 444. 

[image: image59.jpg]Figure 58. 1. infermedium Blume. (Kyofi Voda 444).
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Figure 58. M. intermedium Blume. (Kyoji Yoda 444).
13. Memecylon lilacinum Zoll. & Moritzi, Syst. Verz. 9 (1846).; Miquel, Fl. Ned. Ind. I: 575 (1855); Maxwell, Gard. Bull. Sing. 33: 87 (1980); Bremer, Opera Bot. 63: 39 (1983). – Memecylon myrsinoides var. lilacinum (Zoll. & Moritzi) King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 69: 81 (1900); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 342 (1943). – Type: Indonesia, Java, H. Zollinger 187 (Lectotype G, designated by Bremer, Opera Bot. 63: 39 (1983); isolecto A, BM, K, L [2]).
Memecylon myrsinoides Blume, Mus. Bot. Lugd.-Bat. 1: 356 (1851); Miquel, Fl. Ned. Ind. I: 577 (1855); Ridley, Fl. Malay Penin. I: 817 (1922); Craib, Fl. Siam. 1: 710 (1931); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 341 (1943). - Type: Indonesia, Java, C.L.v. Blume 1374 (Lectotype L, designeated by Bakhuizen, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 342. (1943)).
Memecylon pseudo-nigrescens Blume, Mus. Bot. Lugd.-Bat. 1: 357 (1851). - Type: Sumatra, C.L.v. Blume (lecto L, here designated).
Memecylon laevigatum Blume, Mus. Bot. Lugd.-Bat. 1: 358 (1851); Miquel, Fl. Ned. Ind. I: 576 (1855); Fl. Brit. India. 2: 561 (1879); Guillaumin, Bull. Soc. Bot. France 60: 338 (1913); Guillaumin, Bull. Soc. Bot. France 60: 405 (1913); Lecomte, Fl. Indo-Chine 2: 932 (1921); Ridley, Fl. Malay Penin. I: 817 (1922); Craib, Fl. Siam. 1: 709 (1931); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 343 (1943). - Type: Sumatra, Anon. (Lecto L, isolecto L, designated by Bakhuizen, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 344. (1943)).
Memecylon confine Blume, Mus. Bot. Lugd.-Bat. 23: 357 (1851). - Type: P.W. Korthals (lecto L, here designated; isolecto L [2]).
Memecylon myrtillus Blume, Mus. Bot. Lugd.-Bat. 1: 357 (1851); Miquel, Fl. Ned. Ind. I: 578 (1855). - Type: Sumatra, Anon. (Lectotype L, designated by Bakhuizen, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 344. (1943)).
Memecylon cinereum King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 69: 82 (1900); Ridley, Fl. Malay Penin. I: 817 (1922); Maxwell, Gard. Bull. Sing. 33: 66 (1980). - Type: Peninsular Malaysia, Perak, Salama, 90-150 m, 1882, King's collector 3143; Peninsular Malaysia, Perak, 300-550 m, viii 1886, King's collector 10758 (syn); Peninsular Malaysia, Perak, B. Scortechini 2035 (syn, K, SING).
Memecylon harmandii Guillaumin, Fl. Indo-Chine 2: 933 (1921) syn. nov.; Newman, Checklist of the Vascular Plants of Lao PDR (2007). - Type: Laos, Attapeu, ii 1877, Harmand 1215 (lecto P, here designated; isolecto P [4]).
Memecylon confertiflorum Merr. later homonym, J. Arnold Arbor. 19: 58 (1938) syn. nov. - Type: Vietnam, Annam, Dalat, 6 v 1932, R.W. Squires 787 (lecto BM, here designated; isolecto US).
NORTH-EASTERN: Phetchabun: Lomsak, San Mire, 16 xii 1966, P. Sangkhachand 508 (BK). 

EASTERN: Chaiyaphum: 16 xii 1968, C. Phengkhlai 1949 (C). 

SOUTH-WESTERN: Phetchaburi: Kaeng Krachan National Park, 12 xii 2002, D.J. Middleton, S. Suddee & C. Hemrat 1581 (E, K); Kaeng Krachan National Park, Than Thip Waterfall, 12 v 2005, D.J. Middleton & C. Hemrat et al. 3422 (E); Kaeng Krachan National Park, Thor Thip Waterfall, 9 viii 2002, D.J. Middleton & S. Suddee et al. 875 (E). Prachuap Khiri Khan: Bang Saphan, Huay Yang National Park, Kha On Waterfall, 27 i 2004, D.J. Middleton & R. Namdang et al. 2577 (E); Khao Chong National Park, Muang Pran, Orange trail, 10 vii 2000, D.J. Middleton & T. Boonthavikoon et al. 385 (E, K). 

CENTRAL: Nakhon Nayok: Khao Yai National Park, Khao Khieo, 31 x 1969, C.F.v. Beusekom & C.C. Charoenphol 1959 (AAU, C, E). 

SOUTH-EASTERN: Chanthaburi, 25 vi 1967, B. Sangkhachand & T. Smitinand 1481 (C); Chanthaburi, Ban Ta Ruang, 19 xii 1924, A.F.G. Kerr 9715 (AAU, ABD, BK, BM, K). Prachin Buri: Sriracha, Kow Kieo, 31 viii 1975, J.F. Maxwell 75-948 (AAU, BK); ibid, 28 viii 1976, J.F. Maxwell 76-619 (AAU, BK); ibid, 22 vi 1975, J.F. Maxwell 75-613 (AAU). Chachoengsao: Khao Tak Groep, 6 xi 1993, K. Larsen & S.S. Larsen et al. 44237 (AAU). Chon Buri: Nawng Nam Kio, 17 iii 1926, D.J. Collins 1137 (ABD, BK, K). Trat: Ko Chang Island (TRAT), Majohm, 3 iv 1923, A.F.G. Kerr 6836 (ABD, BK, BM, K). 

PENINSULAR: Thung Maphrao, 19 vii 1972, K. Larsen & S.S. Larsen et al. 31134 (AAU). Chumphon: Ban Ta Ngaw, 17 i 1927, A.F.G. Kerr 11494 (ABD, BK, BM, E, K); Langsuan, 27 ii 1927, A.F.G. Kerr 12141 (ABD, BK, K); ibid, 14 ii 1927, A.F.G. Kerr 11944 (BK, BM, K); Phato, 22 ii 1927, A.F.G. Kerr 12181 (BM); Tasan, 5 xi 1919, C.B. Kloss 60192 (K); ibid, 5 xi 1919, C.B. Kloss 7047 (K); ibid, C.B. Kloss 6892 (Not Loc. n.v.). Ranong: 28 ii 1968, Vacharapong 167 (BK); Ban Kam Puam, 29 i 1929, A.F.G. Kerr 16869 (ABD, BK, BM, E, K); Khlong Na Kha Wildlife Sanctuary, 25 iv 1973, R. Geesink & T. Santisuk 4896 (AAU, C, E); ibid, 22 vi 1974, R. Geesink, T. Hattink & C.C. Charoenphol 7379 (AAU, C); ibid, 5 i 1990, S. Hoover & V.F. Girard et al. 5035 (E); ibid, 9 i 1990, S. Hoover & V.F. Girard et al. 5498 (E); ibid, 7 i 1990, S. Hoover & V.F. Girard et al. 5079 (E); ibid, 8 i 1990, S. Hoover & V.F. Girard et al. 5138 (E); ibid, 7 i 1990, S. Hoover & V.F. Girard et al. 5460 (E); Ko Sai Daeng, 4 v 1968, C.F.v. Beusekom & C. Phengklai 573 (AAU, C, E); La Un, Ban Nai Wong, 19 ii 2006, D.J. Middleton & C. Hemrat et al. 3825 (E); Thungraya Nasak Wildlife Sanctuary, 28 viii 2002, D.J. Middleton, S. Suddee & C. Hemrat 1422 (E, K); Thungraya Nasak Wildlife Sanctuary, Bok Krai river, 30 i 2004, D.J. Middleton 2719 (ABD, E, K); Thungraya Nasak Wildlife Sanctuary, Khlong Hin Lo Rangers Substation, 31 i 2004, D.J. Middleton & R. Namdang et al. 2752 (E). Surat Thani: Ban Krut, 12 ii 1930, A.F.G. Kerr 18150 (ABD, BK, BM, E, K); Khae Phra Rahu, 20 ix 1963, T. Smitinand & H.O. Sleumer 1166 (K); Khae Wong, Khao Wong, 23 ix 1963, T. Smitinand & H.O. Sleumer 1243 (C, K). Phangnga: 23 viii 1967, T. Shimizu, N. Fukuoka & A. Nalampoon T-14721 (C); Khao Pawta Luang Keow, 2 v 1973, R. Geesink & T. Santisuk 5169 (AAU, C, E); Khao Wong, 7 v 1967, S. Sutheeson 2518 (BK). Phuket: Ko Ta Ru Tao, 19 iv 1987, J.F. Maxwell 397 (PSU); Thalang, 8 v 1968, C.F.v. Beusekom & C. Phengklai 664 (K); ibid, 8 v 1968, C.F.v. Beusekom & C. Phengklai 664 (AAU, C, E). Krabi: Tambon Kao Panom, 2 iv 1930, A.F.G. Kerr 18824 (ABD, BK, BM, E, K). Nakhon Si Thammarat: 5 xii 1972, T. Santisuk & et al. 318 (C, K); Khao Luang National Park, 18 v 1968, C.F.v. Beusekom & C. Phengklai 857 (AAU [2], E); ibid, 22 viii 1967, K. Iwatsuki & H. Koyama et al. T-8309 (K); ibid, 23 viii 1995, K. Larsen & S.S. Larsen et al. 45880 (AAU); ibid, 24 viii 1995, K. Larsen & S.S. Larsen et al. 45939 (AAU); ibid, 21 vii 1999, S. Watthana, S. Inthamusik & P. Suksathan et al. 515 (E); Khao Luang National Park, Karom Waterfall, 17 xi 1985, J.F. Maxwell 85-1038 (AAU, PSU); Khiri Wong, 28 v 1968, C.F.v. Beusekom & C. Phengklai 1056 (AAU, C, E); Khlong Bake, Ban Yan, 25 ii 1987, J.F. Maxwell 87-211 (AAU); Sichon, Klong Bake, 25 ii 1987, J.F. Maxwell 211 (PSU). Phatthalung: Tha Mot, 5 x 1991, K. Larsen & S.S. Larsen et al. 42172 (AAU, PSU). Trang: Chawang, Khlong, 14 iv 1928, A.F.G. Kerr 15165 (ABD, BK, BM, K); Kao Soi Dao Mountains, 28 iv 1930, A.F.G. Kerr 19199 (BK, BM, C); Khao Chong National Park, Muang Pran, Orange trail, 10 vii 2000, D.J. Middleton & T. Boonthavikoon et al. 385 (E, K); Khao Chong National Park, Orange trail, 10 vii 2000, D.J. Middleton & T. Boonthavikoon et al. 385 (AAU); Sin Pun, 24 iii 1915, Vanpruk 635 (E, K). Satun: Kuan Kalong, 11 iv 1990, P. Sirirugsa 1335 (PSU) [ as cf. Memecylon lilacinum Zoll. & Moritzi]; Toong Ngui, Nam Rah village, 7 i 1985, J.F. Maxwell 50 (PSU). Songkhla: Boriphat Falls National Park, 19 x 1991, K. Larsen & S.S. Larsen et al. 42397 (AAU, PSU); ibid, 23 viii 1984, J.F. Maxwell 125 (PSU); Ko Hong Hill, 29 ix 1984, J.F. Maxwell 265 (PSU). Pattani: Sai Kao Falls Forest Park, 24 i 1985, J.F. Maxwell 99 (PSU) [ as cf. Memecylon lilacinum Zoll. & Moritzi]. Yala: 15 xii 1966, B. Sangkhachand 1431 (E); Hala-Bala Wildlife Sanctuary, Khlong Nam Sai, 14 ii 2004, D.J. Middleton & M. Phuphat et al. 3073 (E). Narathiwat: Nikhom Wong, 8 x 1966, 502 (BK); ibid, 29 iv 1968, P. Sangkhachand 1338 (BK); Rangae, 4 xii 1962, B. Sangkhachand 894 (C, E, K); Sungei Kolok, Nikom Waeng, 2 iii 1974, K. Larsen & S.S. Larsen 32830 (AAU, K). 

UNPLACED: s.n. (BM). 

 DISTRIBUTION AND ECOLOGY: Thailand, Cambodia, Vietnam, Burma, Sumatra, Peninsular Malaysia, Singapore, Java and Borneo. Found in inland forests from 0 – 1200 metres.

NOTES: This species has terete branchlets that are dark in colour. The leaves are variable in shape and size but mostly elliptic with an acuminate apex and decurrent leaf base. The leaves are glabrous tend to have a waxy appearance on drying. The leaves dry grey to grey-green with the midveins tending to dry darker.


Inflorescences have second order branching with a short peduncle. They form dense clusters in leaf axils or young branchlets. The bracts are lanceolate and persistent. The flowers have a short pedicel, thin calyx and rough texture. The calyx rim is divided into distinctly pointed calyx lobes which are distinctive for this species. The calyx wings are prominent and reach the same height as the calyx rim and are arranged in straight lines from the calyx rim till the stigma. The anther is distinctly straight and lacks the characteristic anther gland. 


The fruits are globose and have a rough texture. The calyx remnant is not protruded above the fruit. The calyx wings are persistent in the calyx remnant. Most fruits have eight ridges, possibly indicating the number of ovules in the bud, further investigation of fruits is required.


This species has a wide distribution across Malesia and Indochina.
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Figure 59. M. lilacinum Zoll. & Moritzi. A: Distribution; B, F, L, M: Beusekom & Phengklai 1056; C, E, G, H: Middleton et al. 1581; D: Beusekom & Phengklai 664; I, J: Sangkachand 894; K: Larsen & Larsen 32830.
[image: image61.jpg]Figure 60. M. lilacinum Zoll, & Moritz. (Beusekom & Phengai 1056),
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Figure 60. M. lilacinum Zoll. & Moritzi. (Beusekom & Phengklai 1056).
14. Memecylon megacarpum Furtado, Gard. Bull. Sing. 20: 121 (1963).; Maxwell, Gard. Bull. Sing. 33 (91 (1980); Bremer, Opera Bot. 63: 21 (1983). – Memecylon pulchrum Cogn. later homonym in A.DC. & C.DC., Monogr. Phan. [A.DC. & C.DC.] 7: 1141 (1891). – Type: Malaysia, Sarawak, O. Beccari 1833 (isolecto K n.v., P n.v.).
PENINSULAR: Trang: Sai Rung Falls, 25 iv 1987, J.F. Maxwell 87-421 (AAU); ibid, 25 iv 1987, J.F. Maxwell 421 (PSU). Yala: Than To Waterfall, 9 xii 1972, T. Santisuk & B.N. 350 (C, K). 

DISTRIBUTION AND ECOLOGY: Thailand, Sumatra, Peninsular Malaysia, Singapore and Borneo. In inland forests between 150 –300 metres.

NOTES: Branchlets have a rough texture and are two grooved and slightly flattened on the sides. Leaves are thin, large and elliptic with a decurrent leaf base and acute apex. The leaves dry dark reddish brown above and lighter brown below. The midvein and secondary veins are sunken above and distinct below, drying darker than the lamina on the lower surface. 
The inflorescences arise from mature wood in the absence of leaves. It is a primary branching inflorescence with a very short primary peduncle and one to four flowers. There are two thick bracts at the base of the flowers which have a short thick pedicel. The calyx is thick, has a rough texture and the calyx rim is flat and has four small indentations. The calyx wings are small and not as tall as the calyx rim, they unite to form a groove before reaching the stigma. The anthers are J-shaped with a large anther gland and theca on the top of the anther that spread from the top tip will half way down the back of the anther connective. 
The fruits are globose and have a rugose texture. The calyx remnant is distinctly protruded above the fruit and the calyx wing remnants are also retained. 

The species has a Malesian distribution with a few specimens in Peninsular Thailand. 

[image: image62.jpg]Figure 61. 1. megacarpum Furtado. At Distribution; B,D, F, H, L, J: Maxwell 87-421; C,E, G:Shah &
Shukor MS3112.
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Figure 61. M. megacarpum Furtado. A: Distribution; B, D, F, H, I, J: Maxwell 87-421; C, E, G: Shah & Shukor MS3112.
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Figure 62. M. megacarpum Furtado. (Maxwell 87-429).
15. Memecylon minutiflorum Miq., Fl. Ned. Ind. Suppl. I 323 (1860).; Ridley, Fl. Malay Penin. I: 818 (1922); Craib, Fl. Siam. 1: 709 (1931); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 353 (1943); Maxwell, Gard. Bull. Sing. 33: 93 (1980); Bremer, Opera Bot. 63: 40 (1983). – Type: Sumatra, H. Diepenhorst 2337 (lecto U, designated by Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 354. (1943); isolecto BO n.v.).
Memecylon constrictum Craib, Kew Bull. 324 (1930) syn. nov.; Craib, Fl. Siam. 1: 704 (1931). - Type: Thailand, PENINSULAR, Phuket, Kopah, Bukit Tinggi, Ban Krap, 300 m, 11 xii 1917, M. Haniff & Nur 2732 (lecto K, here designated; isolecto ABD, K).
PENINSULAR: Huey Mut, 29 vi 1930, Kiah 24400 (ABD, BK, K); Khao Phra Mi, 7 vii 1972, K. Larsen & S.S. Larsen et al. 30723 (AAU). Ranong: 19 xi 1973, T. Santisuk 611 (AAU [2], K); 23 xii 1976, T. Santisuk 833 (PSU); Hot Spring Park, 6 xii 1979, T. Shimizu T-26253 (AAU, C); Kam Puam, 11 xii 1976, T. Santisuk 817 (PSU); Kapoe, 20 xi 1965, B. Sangkhachand 1145 (C, K [2]); Khlong Na Kha Wildlife Sanctuary, 10 i 1990, S. Hoover & V.F. Girard et al. 5213 (E); Muang Len, 13 i 1966, B. Hansen & T. Smitinand 11945 (C [2]). Surat Thani: 7 xii 1975, D. Prapat 125 (AAU, C, K); Ban Takhun, 28 xi 1986, C. Niyomdham 1269 (K). Phuket: Kopah, Bukit Tinggi, Ban Krap, 11 xii 1917, M. Haniff & Nur 2732 (ABD, K [2]). Nakhon Si Thammarat: Khao Luang National Park, Karom Waterfall, 15 xi 1985, J.F. Maxwell 85-1019 (AAU, E); ibid, 15 xi 1985, J.F. Maxwell 1019 (PSU); ibid, 13 xii 1985, J.F. Maxwell 1104 (PSU). Phatthalung: Tamote Falls National Park, 23 v 1987, J.F. Maxwell 87-683 (AAU); ibid, 23 v 1987, J.F. Maxwell 483 (PSU). 

DISTRIBUTION AND ECOLOGY: Thailand, Sumatra, Peninsular Malaysia, Singapore and Borneo. In inland forests between 50 – 500 metres.
NOTES: The young branchlets are terete and light brown in colour. The leaves are thin, elliptic to broadly elliptic with a decurrent leaf base and acuminate leaf apex. The dried leaves have a waxy appearance. The upper surface of the leaves dries a characteristic chocolate brown while the lower surface dries light green. The midvein is sunken on the upper surface and raised on the lower surface. The midvein dries lighter than the lamina.


The inflorescences are second or third order branching and borne on mature branchlets in the presence or absence of leaves. The pedicels are long and the calyx texture is rough. The flower has a distinct constriction above the ovary. The calyx has a flat rim. The calyx wings are distinct and are the same height as the calyx rim. The calyx wings distinctly stop half way between the calyx rim and the stigma. The anther shape is distinctive, with the upper lobe larger than the lower lobe. 

The fruit is globose with a rough texture. The calyx remnant is ranges from distinctly protruded to continuous with the fruit. 


This species has a Malesian distribution with the distribution spreading into Southern Thailand. This species was described by W.C. Craib as two species, M. minutiflorum Miq. and M. constrictum Craib. When Craib described M. constrictum he states the prominent constriction above the ovary as being distinct among all species occurring in Thailand. However, he does not mention the constriction found in M. minutiflorum in his account. While the flower structure is identical, the flowers of M. constrictum are paler in colour and the leaves are larger and do not have a petiole, while M. minutiflorum has smaller leaves and distinct petiole. All the M. constrictum specimens have been collected from the Ranong area of Peninsular Thailand which is the northern most limit in which the species has been collected. Some specimens show both leaf forms and the morphology of the M. minutiflorum population in Ranong is here considered a part of the natural variation in the species.  
[image: image64.jpg]ure 63. M. minutiflorum Mig, &,D, G, J, M: Santisuk 611; B, E, H, N: 1,
M constrictum Cxaib. (syn nov) = M. minutiflorum Miq, C, F, 1, P: Prapat





Figure 63. M. minutiflorum Miq. A, D, G, J, M: Santisuk 611; B, E, H, N: Maxwell 87-683.
M. constrictum Craib. (syn nov) = M. minutiflorum Miq. C, F, I, P: Prapat 125; K, L, O: Larsen et al 30723.
[image: image65.jpg]Figure 64. A: M. minutiflorum i (Shimiz ot al 26253); B: b constricutum Craib. (syn nov) = M.
minutifforum Miq, (Latsen ot al 30723); C: Distribution
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Figure 64. A: M. minutiflorum Miq. (Shimizu et al. 26253); B: M. constricutum Craib. (syn nov) = M. minutiflorum Miq. (Larsen et al. 30723); C: Distribution.
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Figure 65. M. miutifforum Miq, (Shimiza et ol 26257)
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Figure 65. A: M. minutiflorum Miq. (Shimizu et al. 26253); B: M. constricutum Craib. (syn nov) = M. minutiflorum Miq. (Larsen et al. 30723); C: Distribution
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Figure 66. 1. constrictum Caib. (syn mov) = I minutiflorum Miq, (Prapat 125) .




Figure 66. M. constrictum Craib. (syn nov) = M. minutiflorum Miq. (Prapat 125).

16. Memecylon oleifolium Blume, Mus. Bot. Lugd.-Bat. 1: 359 (1851).; Miquel, Fl. Ned. Ind. I: 579 (1855); Ridley, Fl. Malay Penin. I: 814 (1922); Craib, Fl. Siam. 1: 710 (1931); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 356 (1943); Maxwell, Gard. Bull. Sing. 33: 95 (1980); Bremer, Opera Bot. 63: 24 (1983). – Type: Sumatra, P.W. Korthals (lecto L, here designated; isolecto A, K n.v., L).
Memecylon ambiguum Blume, Mus. Bot. Lugd.-Bat. 1: 359 (1851); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 352 (1943). - Type: Indonesia, Java, C.L.v. Blume (lectotype L, designated by Bakhuizen, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 352 (1943)).
Memecylon horsfieldii Miq., Fl. Ned. Ind. I: 572 (1855).– Memecylon grande var. horsfieldii (Miq.) C.B.Clarke in Hook.f., Fl. Brit. India. 2: 558 (1879); Miquel, Fl. Ned. Ind. I: 572 (1855); Craib, Fl. Siam. 1 (1931). - Type: T. Horsfield s.n. (not located).
Memecylon lampongum Miq., Fl. Ned. Ind. Suppl. I 321 (1860). - Type: Sumatra, J.E. Teijsmann 4281 (lecto U, here designated).
PENINSULAR: Ranong: Kam Puam, Had Pha Dam, 23 viii 1977, T. Santisuk 3748 (PSU). Songkhla: Khlong Sai, 22 vii 1918, A.F.G. Kerr 15885 (ABD, BK, BM, C, E, K). 

DISTRIBUTION AND ECOLOGY: Thailand, Sumatra, Peninsular Malaysia, Singapore, Java and Borneo. Inland forests around 50 metres.

NOTES: The young branchlets are terete and slightly grooved. The leaves are broadly ovate with a decurrent leaf base, distinct petiole and acuminate leaf apex. The upper surface dries dark brown while the lower surface dries lighter brown. The mid vein is sunken above and raised on the lower surface and usually has a distinct reddish colour. 

The inflorescences have second order branching and long distinct peduncles borne on leafy branches. The flowers have long pedicels. The calyx is flat at the top, the wings are prominent and arranged in straight lines from the calyx rim to the stigma and extend as high as the calyx rim. 


The fruits are globose, have a rough surface and are distinctly red in colour. The calyx remnant is as wide as the fruit and is distinctly projected above the fruit surface. The calyx wing remnants are distinct and the eight filament attachment scars are distinctly visible.

This species has a Malesian distribution with only a few specimens recorded in Peninsular Malaysia. 

[image: image68.jpg]Figure 67. 1. oleifolium Blume. A: Distribution; B, D, G, I J: Kerr 15885; C, E, F, H: Sheh & Noor 1842
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Figure 67. M. oleifolium Blume. A: Distribution; B, D, G, I, J: Kerr 15885; C, E, F, H: Shah & Noor 1842. 

[image: image69.jpg]Figure 68. M. oleifolium Blume. (Ker 15885).
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Figure 68. M. oleifolium Blume. (Kerr 15885).

17. Memecylon ovatum Sm., Cycl. (Rees) 23: 23 (1813).; Craib, Fl. Siam. 1: 710 (1931); Bremer, Opera Bot. 63: 23 (1983). – Memecylon edule var. ovatum (Sm.) C.B.Clarke in Hook.f. in Hook.f., Fl. Brit. India. 2: 564 (1879); Kurz, Prelim. Rep. Forest Pegu 1 (1875); Guillaumin, Bull. Soc. Bot. France 60: 338 (1913); Guillaumin, Bull. Soc. Bot. France 60: 405 (1913); Craib, Fl. Siam. 1: 706 (1931); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 365 (1943); Maxwell, Gard. Bull. Sing. 33: 74 (1980). – Type: Loc. ignota 1611 Anon. (holo LINN).

Memecylon pierrei Hance, J. Bot. 15: 334 (1877) syn. nov. - Type: Cambodia, L. Pierre (Lecto BM, here designated).

Memecylon laxiflorum Wall. ex Ridl., J. Straits Branch Roy. Asiat. Soc. 79: 74 (1918); Ridley, Fl. Malay Penin. I: 815 (1922). - Type: Peninsular Malaysia, Johor, Minyak Beku, H.N. Ridley 11092 (syn, K); Peninsular Malaysia, Johor, Pinerong, H.N. Ridley 15396 (syn, K, SING); Singapore, N. Wallich 4472 (syn, K); Peninsular Malaysia, Penang, Beach behind Muka Head, C. Curtis 723 (syn).

Memecylon rhodophyllum Bakh.f., Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 357 (1943). - Type: Indonesia, Molluccas, Halmahera, W.H. de Vriese (Lecto U, isolecto A, here designated).

SOUTH-WESTERN: Ratchaburi: Prachaup, 3 vii 1924, A.F.G. Kerr s.n. (BM); Prachaup, Ban Lawng Kang, 8 vii 1926, A.F.G. Kerr s.n. (BK); Prachaup, Huai Hin Chuang, 4 vii 1921, W. Winit 597 (K). Phetchaburi: Ban Hua Hin, 12 v 1930, A. Marcan 2483 (ABD, BM, K). Prachuap Khiri Khan: 11 iii 1970, C. Chermsirivathana 1712 (BK); Nam Tok Huay Yang, Thao Sakae, 19 viii 1967, T. Shimizu, N. Fukuoka & A. Nalampoon 7748 (K). 

CENTRAL: Saraburi: Muak Lek, 2 v 1922, A. Marcan 839 (BK, BM [2]); ibid, 25 iv 1922, A. Marcan 747 (BK, BM); Sahm Lahn, 27 iv 1974, J.F. Maxwell 74-305 (BK); Sam Lan, 18 v 1974, R. Geesink, T. Hattink & J.F. Maxwell 6781 (K). 

SOUTH-EASTERN: Prachin Buri: Sriracha, viii 1915, D.J. Collins 417 (ABD, K); ibid, x 1913, D.J. Collins 232 (ABD, K); ibid, 11 vi 1923, D.J. Collins s.n. (BM). Chon Buri: Ao Krasu, 9 iv 1920, A.F.G. Kerr 4185 (ABD, BM, K); ibid, 9 iv 1920, A. Marcan 221 (ABD, BM). Trat: Ko Chang Island (TRAT), Salak Kawk, 5 iv 1923, A.F.G. Kerr 6895 (ABD, BK, BM, K); Ko Salak, 5 iv 1961, T. Smitinand 5735 (C). 

PENINSULAR: Chumphon: Bang Son, M. Haniff & Nur 4245 (ABD); Koh Wieng, 11 i 1927, A.F.G. Kerr 11377 (ABD, K). Surat Thani: 28 vi 1975, C. Promdej & et al. 233 (K); Ban Kawp Kiep, 15 viii 1927, A.F.G. Kerr 13350 (ABD, BK, BM, K); Ko Pha-ngan, 26 v 1913, H.C. Robinson 5749 or s.n. (K [2]); Ko Prap, 14 vii 1966, S. Suteesorn 1331 (BK); Ko Samui, 2 vi 1960, C. Chermsirivathana 159 (BK); Ko Samui, Kao Ma Ngau, 26 vi 1966, S. Suteesorn 1149 (BK); Ko Tao Island, 24 vii 1927, A.F.G. Kerr s.n. (BM); ibid, 14 iv 1927, A.F.G. Kerr s.n. (BK); ibid, 14 iv 1927 or 12 iv 1927 or 14 iv 1927, A.F.G. Kerr 12664 (ABD, BK, BM [2], K n.v.); ibid, 24 vii 1927, A.F.G. Kerr s.n. (BK); Ta Channa, Kao Nam Chong, 10 vii 1966, S. Suteesorn 1264 (BK). Phangnga: Kao Ping Kan, ix 1974, P. Sirirugsa s.n. (PSU [11]). Phuket: Ao Sane, 10 vii 1979, C. Niyomdham 261 (AAU); ibid, 10 vii 1979, C. Niyomdham et al. 261 (K); Ko Ta Ru Tao, Ko Ra Wi, H.N. Ridley 15779 (Not Loc. n.v.); ibid, iv 1911, H.N. Ridley 15779 (SING). Phatthalung: Kaw Si Kaw Ha, 12 iv 1928, A.F.G. Kerr 15148 (ABD, BK, BM, K); Khao Hua Taek, 2 v 1930, A.F.G. Kerr 19289 (ABD, BM, K). Songkhla: Kao Roop Chang, 20 vii 1986, J.F. Maxwell 491 (PSU); Lake Songkla, Ko Yo, 23 vi 1984, P. Sirirugsa 850 (PSU); Rattapoom, Dton Nga Chang Reserve, 6 v 1979, G. Congdon 431 (PSU); Ruup Chang Hill, Kittipong 8 (PSU); Suan Dtoon Falls, 21 vi 1985, J.F. Maxwell 85-614 (AAU); ibid, 21 vi 1985, J.F. Maxwell 614 (PSU). Narathiwat: 30 xi 1971, C. Promdej & et al. 303 (K); Pong Pong Waterfall, 19 vi 1992, K. Larsen & S.S. Larsen et al. 43001 (PSU). 

UNPLACED: Muang Jiam, L. Pierre 299 (BM). 

DISTRIBUTION AND ECOLOGY: Widespread in coastal regions of tropical Asia. Also found inland upto 800 metres.

NOTES: Young branchlets are light brown and terete. The leaves are broadly ovate in shape, have a distinct petiole, rounded leaf base, have acuminate leaf apex are thick and tend to turn black in some dried specimens. The upper leaf surface tends to dry dark brown with a waxy surface, while the lower surface tends to dry light brown with a bit of reddish colour. The mid-vein is distinctly sunken on the upper leaf surface, raised above the lamina on the lower leaf surface and dries a distinct red in colour. 


Inflorescences have second to third order branching, have distinctly long primary peduncles and arise from leaf axils of young branchlets or on leafless mature branchlets.


The flowers have long pedicels, a thick calyx with a rough surface. The calyx rim is separated into distinct calyx lobes. The calyx wings are prominent and extend from the calyx rim to the stigma in a straight line. The anthers are straight with a lower end pointed downwards. The anther gland is dark blue in colour, the anther connective and filament are blue and the thecae are found only on the upper end of the anther. 


The fruit is globose and has a rough surface. The calyx remnant is slightly protruded above the fruit. The calyx wing remnants are distinct and the ante-sepal filament attachments are more distinct than the ante-petal filament attachments.


This species is widespread in the coastal regions of Asia, spreading from Sri Lanka and India to the Moluccas. While a few specimens have been collected in inland forest, it is most a coastal plant found alongside M. edule, M. scutellatum and M. caeruleum. It has sometimes been considered a variety of M. edule.
 
[image: image70.jpg]Figure 69. M. ovatum Sm. A: Distribution; B: Marcan 747; C, E, G, H: Shimizu et ol 7743; D, F, J, L
Larsen et a1 43001; I, K: Besekom & Santisuk 3238
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Figure 69. M. ovatum Sm. A: Distribution; B: Marcan 747; C, E, G, H: Shimizu et al. 7748; D, F, J, L: Larsen et al. 43001; I, K: Beusekom & Santisuk 3238.
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Figure 70. M. ovatum Sm. (Larsen et al. 43001).
18. Memecylon paniculatum Jack, Malayan Misc. 2: 62 (1822).; Triana, Trans. Linn. Soc. London 28: 157 (1873); Miquel, Fl. Ned. Ind. I: 572 (1855); Furtado, Gard. Bull. Sing. 20: 121 (1963); Maxwell, Gard. Bull. Sing. 33: 101 (1980); Bremer, Opera Bot. 69: 12 (1983). (Type: W. Jack, destroyed). 
Memecylon costatum Miq., Analecta Botanica Indica 29 (1850); Blume, Mus. Bot. Lugd.-Bat. 360; Miquel, Fl. Ned. Ind. I: 573 (1855); Triana, Trans. Linn. Soc. London 28: 157 (1873); Fl. Brit. India. 2: 558 (1879); Craib, Fl. Siam. 1: 705 (1931); Bakhuizen van den Brink, Meded. Bot. Mus. Herb. Rijks Univ. Utrecht 91: 345 (1943). - Type: P.W. Korthals (lecto L, here designated).
Memecylon appendiculatum Blume, Mus. Bot. Lugd.-Bat. 1: 361 (1851); Miquel, Fl. Ned. Ind. I: 573 (1855). - Type: P.W. Korthals (lecto L, here designated; isolecto L).

Memecylon nudum Blume, Mus. Bot. Lugd.-Bat. 1: 361 (1851). - Type: Indonesia, Java, J.C. Hasskarl (lecto L, here designated; isolecto L).
Memecylon caloneuron Miq., Fl. Ned. Ind. Suppl. I 321 (1860); Triana, Trans. Linn. Soc. London 28: 157 (1873); Ridley, Fl. Malay Penin. I: 812 (1922); Craib, Fl. Siam. 1: 704 (1931). - Type: Sumatra, J.E. Teijsmann (lecto L, here designated; isolecto GH).
Memecylon venosum Merr., Phil. J. Sci. 3: 154 (1908). - Type: Philippines, Mindanao, 1906, M.S. Clemens (lecto L, here designated).
Memecylon gigantifolium Elmer, Leafl. Philipp. Bot. 8: 2762 (1915). - Type: Philippines, Mindanao, A.D.E. Elmer 13548 (lecto L, here designated).
SOUTH-EASTERN: Trat: Ko Chang Island (TRAT), Khlong Nonsi, Schmidt s.n. (Not Loc. n.v.). 

PENINSULAR: Songkhla: Boriphat Falls National Park, 11 vi 1985, J.F. Maxwell 584 (PSU); ibid, 2 iv 1985, J.F. Maxwell 363 (PSU). 

DISTRIBUTION AND ECOLOGY: Altitude range:25 metres
NOTES: Young branchlets are distinctly four winged. The wings fall very early leaving terete branchlets. The leaves are large, thin and have an acuminate apex, short petiole and cordate base. The leaves dry reddish brown above and lighter reddish brown below. The midvein and secondary veins are sunken above and raised below, drying dark reddish brown below.


The inflorescences are large and have second order branching. They arise from leafless sections on mature branchlets. The peduncle has distinct hairs on the branching point from which the secondary inflorescence and flowers arise. This character is also found in M. pubescens but in more dense patches of hairs.


The flowers have long pedicels, a rough surface and thin calyx. The calyx rim is flat, except for slight undulations. The calyx wings are reduced, unite into a small groove halfway between the calyx rim and the stigma and do not extend as high as the calyx rim. The filament scars are only slightly visible. The anther is C-shaped with the thecae running from the top to the back of the anther connective. 


The fruits are globose with a rough surface. The calyx remnant is slightly protruded above the fruit. The calyx wing remnants are barely visible and the four ante-sepal filament scars are prominently visible.  

  [image: image72.jpg]Figure 71. Jf. paniculafum Jack, A: Disteibution;, B,D, F, G, H, K, L: Maxwell 85.363; C, E, H, I Maxwell
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Figure 71. M. paniculatum Jack. A: Distribution; B, D, F, G, H, K, L: Maxwell 85-363; C, E, H, I: Maxwell 85-584.
[image: image73.jpg]Figure 72. M. paniculatum Jack (Maxwell 85-363)
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Figure 72. M. paniculatum Jack. (Maxwell 85-363).
19. Memecylon plebejum Kurz in Kurz, Prelim. Rep. Forest Pegu 1 (1875).; Craib, Contributions to the Flora of Siam; Fl. Brit. India. 2: 561 (1879); Guillaumin, Bull. Soc. Bot. France 60: 406 (1913); Lecomte, Fl. Indo-Chine 2 (1921). – Type: Burma, Pegu, 15 viii 1872, W.S. Kurz 3025 (lecto K, here designated).

Memecylon plebejum var. siamense Craib, Fl. Siam. 1: 712 (1931) syn. nov. - Type: Thailand, NORTHERN, Chiang Mai, Mae Rim, Doi Sutep, 1210 m, 7 viii 1910, A.F.G. Kerr 1317 (lecto K, here designated; isolecto AAU, ABD, BM, E).

 Memecylon plebejum var. symplocinum Craib, Fl. Siam. 1: 712 (1931) syn. nov. - Type: Thailand, NORTHERN, Chiang Mai, Mae Rim, Doi Sutep, 330 m, 20 viii 1910, A.F.G. Kerr 1327 (lecto K, here designated; isolecto AAU, ABD, BM, C).

19.1 Memecylon plebejum var. plebejum

NORTHERN: Mae Hong Son: Doi Angkha, Doi Angkha - Doi Pa Mawn Spur, 21 xii 1934, H.B.G. Garrett 917 (AAU, E, K [2]); Mae Sarieng, Mae Sarieng - Chom Thong, 19 ix 1967, K. Iwatsuki & N. Fukuoka 10408 (K). Chiang Mai: 14 vii 1968, K. Larsen, T. Santisuk & E. Warncke 2422 (AAU, C, E, K); 17 iii 1989, J.F. Maxwell 89-347 (AAU); 25 v 1958, T. Sorensen, K. Larsen & B. Hansen 3601 (C [2]); Ang Ka Noi, Huai, 26 vi 1978, C. Phengklai & M. Tamura et al. 4112 (C, K); Bo Luang, 14 xii 1969, C.F.v. Beusekom & C. Phengklai 2524 (AAU, C, E); Bo Luang, Bo Luang - Mae Sarieng, 4 vii 1968, K. Larsen, T. Santisuk & E. Warncke 2086 (AAU, C, E, K); Chom Thong, 31 v 1979, J.E. Vidal & Y. Vidal 6225 (AAU, K); ibid, 31 v 1979, J.E. Vidal, Y. Vidal & C. Niyomdham 6220 (AAU); Doi Chiang Dao, 3 vi 1973, R. Geesink, D. Phanichapol & T. Santisuk 5661 (AAU, C, E, K); Doi Inthanon National Park, 22 vii 1988, C. Phengklai 6794 (C, K); ibid, 3 viii 1988, C. Phengklai 7450 (C, K); Doi Sutep, 17 vi 1957, K. Bunchuai 40269 (K); ibid, 22 ii 1914, A.F.G. Kerr 3142a (ABD, BM, K); ibid, 22 ii 1914, A.F.G. Kerr 3142 (ABD, BM, K); ibid, 7 viii 1910, A.F.G. Kerr 1317 (AAU, ABD, BM, E, K); ibid, 20 viii 1910, A.F.G. Kerr 1327 (AAU, ABD, BM, C, C, K); ibid, 12 vi 1910, A.F.G. Kerr 1213 (BM, K); ibid, A.F.G. Kerr 278 (ABD); ibid, 4 viii 1912, A.F.G. Kerr 2657 (K); ibid, 8 viii 1922, A.F.G. Kerr s.n. (BM); ibid, 8 vii 1922, Lung Ai s.n. (BK); ibid, 7 iv 1958, T. Sorensen, K. Larsen & B. Hansen 3067 (C [3], K); ibid, 29 ix 1958, T. Sorensen, K. Larsen & B. Hansen 5327 (C [2], K); ibid, 13 i 1959, T. Sorensen, K. Larsen & B. Hansen 6612 (C); ibid, 29 iv 1958, T. Sorensen, K. Larsen & B. Hansen 3139 (C); ibid, 1959, T. Sorensen, K. Larsen & B. Hansen 6820 (C [2], K); Doi Sutep, CMU observatory, 28 v 1988, J.F. Maxwell 88-692 (AAU); Doi Sutep, Ru-See Cave, 20 xii 1988, J.F. Maxwell 88-1389 (AAU, E); Doi Sutep-Doi Pui National Park, Sahn Goo Ruins, 8 vii 1990, J.F. Maxwell 90-741 (AAU); Hod, Bo Luang, 16 xii 1965, P. Sangkhachand 136 (BK); Mae Sanam, 22 ii 1979, T. Koyama & C. Phengkhlai et al. 15491 (AAU); Nae Soi District, Nae Soi Ridge, Ban Pa Kluai, 6 v 1991, J.F. Maxwell 91-396 (E); Pang Tawn, 29 iv 1981, N. Put 3812 (BK, BM, C, E, K); ibid, 29 iv 1981 or 1 v 1931 or 1 v 1931 or 1 v 1931, N. Put 3846 (BK, BM, C, K); Sidongyan, Chaibragan, Ban Wiang Pa Pattam, 23 v 1991, J.F. Maxwell 91-445 (AAU, E). Phayao: Me Li, 23 iv 1915, W. Winit 196 (ABD, BM, K). Lampang: Muang Lawng, 27 v 1925, W. Winit 1419 (ABD, BK, K); Ngao, Huai Tak, 12 v 1954, A. Bunyarataphand 50 (C). Uttaradit: Phrae District, Mae Hrng, 10 i 1972, C.F.v. Beusekom & C. Phengklai et al. 4798 (C, K). Tak: Doi Hua Mot, 19 vi 1933, H.B.G. Garrett 811 (ABD, E, K [2]); Dol Pae Poe, 13 iii 1968, B. Hansen & T. Smitinand 12902 (AAU, C, E, K); Taksin Maharat National Park, Kieo Nok Ngueak, 24 iv 2004, R. Pooma & K. Phattarahirankanok et al. 3943 (AAU). 

EASTERN: Chaiyaphum: Nam Phrom, 20 xii 1971, C.F.v. Beusekom & C. Phengklai et al. 4463 (C, K). 

SOUTH-WESTERN: Uthai Thani: Ban Rai, 6 vii 1963, B. Sangkhachand 37314 (K); ibid, 6 vii 1963, B. Sangkhachand 956 (C); Khao Nang Rum, 5 xii 1977, C. Phengkhlai 4001 (PSU) [ as cf. Memecylon plebejum Kurz]. Kanchanaburi: Sisawat, 17 i 1926, A.F.G. Kerr 10241 (ABD, BM, E, K). 

SOUTH-EASTERN: Trat: Koh Chang I., 11 iii 1970, C.F.v. Beusekom & T. Santisuk 3178 (K). 

PENINSULAR: Surat Thani: K. Larsen & S.S. Larsen et al. 31060 (AAU). Trang: iii 1881, King's collector 1390 (K); Khao Chong, 25 xi 1969, P. Sangkhachand 2190 (BK). Narathiwat: Waeng, 23 viii 1966, B. Sangkhachand & B. Nimanong 1269 (C, K [2]). 

UNPLACED: Chamkawng District, Doi Phra Kao, 4 viii 1931, H.B.G. Garrett 672 (AAU, ABD, E [2], K [2]). 

DISTRIBUTION AND ECOLOGY: Thailand, Burma, Cambodia, Laos and India. In inland forest at 30 – 1550 metres.
19.2. Memecylon plebejum var. ellipsoideum Craib, Fl. Siam. 1: 712 (1931). – Type: Thailand, SOUTH-WESTERN, Kanchanaburi, Sisawat, 800 m, 17 i 1926, A.F.G. Kerr 10241 (lecto BM, here designated; isolecto AAU, ABD, E, K).
SOUTH-WESTERN: Kanchanaburi: Sisawat, 17 i 1926, A.F.G. Kerr 10241 (BM, AAU, ABD, E, K). 

DISTRIBUTION AND ECOLOGY: Thailand and Laos. In inland forests up to 800 metres.
NOTES: This species shows morphological variation that suggests that it maybe a species complex. Two distinct inflorescences were observed. However, additional work is required to verify the species limits. While the species does show considerable variation in leaf shapes and size, the variation overlaps and is not distinct to warrant acceptance at variety level. Hence of the three varieties created by W.C. Craib (1931), we have not acknowledged M. plebejum var. symplocinum and M. plebejum var. siamense. We have accepted M. plebejum var. ellipsoideum based on the ellipsoid fruit which is distinct from the globose fruits normally found in the species, it also has distinctly smaller leaves. This variety, previously known only from the type collection, has also been collected in Laos, thus the fruit shape is not due to a single aberrant specimen.

The young branchlets are white, waxy and have a distinct groove. The leaves are thin, elliptic to lanceolate, have a distinct petiole and acuminate apex. The upper surface dries dark brown while the lower surface dries light green to light brown. The midvein is sunken above and raised below, and dries light brown.

The inflorescences have second order branching and found in the leaf axils and on mature branchlets. There are usually a few inflorescences together, resulting in a dense cluster of flowers on the stem. 


While two flower and inflorescence forms can be identified, they have identical vegetative morphologies and overlap in certain floral characters such as a thin rough calyx and an undulating calyx rim. Additional work is required to understand if both these forms represent a single variable species or two or more species with overlapping morphologies. 

Form 1 has a thick short pedicel and short petals in bud. It has small calyx wings that are not as tall as the calyx rim and join before reaching the stigma. The anther is J-shaped with the lower end of the anther connective distinctly longer and pointed compared to the upper end of the anther connective. The anther gland is found in the middle of the anther connective. The thecae are found only on the upper end of the anther connective.

Form 2 has a thin long pedicel and petals that are distinctly longer in bud. The calyx wings are prominent, as tall as the calyx rim and join before reaching the stigma. The anther is C-shaped with the upper and the lower end of the anther being equal in length. The anther gland is found higher up on the connective than in Form 1. The thecae also spread lower down the back of the anther connective than Form 1. 
The fruits of the two forms are globose and have a slightly distinct to distinct calyx remnant. The remnants of the calyx wings are visible and the anther filament scars are visible. 
This species has an Indochina centric distribution.
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Figure 73. M. plebejum Kurz FORM 1. A, E, G: Garnett 811; B: Garnett 672; I: Maxwell 91-396.

M. plebejum Kurz FORM 2. C, F, H: Sorensen, Larsen & Hansen 5327; D, J: Larsen, Santisuk & Warnecke 2422.
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Figure 74. M. plebgjum Kurz FORM 1. 4,B, E,
M. plebejum Kurz. FORM 2. C, D, F, H: Maxwell 88-1389;
I: Distribution of M. plebejum var. plebejune; J: Distribution of M. plebejum var. ellipsoideum Ctait
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Figure 74. M. plebejum Kurz FORM 1. A, B, E, G: Beusekom 4463; 

M. plebejum Kurz. FORM 2. C, D, F, H: Maxwell 88-1389; 

I: Distribution of M. plebejum var. plebejum; J: Distribution of M. plebejum var. ellipsoideum Craib.
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Figure 75. M. plebejum var plebejum FORM 1. (Larsen & Hansen 5327).
[image: image77.jpg]TS ot are

FLORA OF THALAND

Herbarium, Focuty of Phormacy, Chiong el Universy
Chiong Mo, Tholra.

. Common Nome:
BOTANICAL NAME:  Bemesrisn wlsheiie B vess ibimmmas See
Provice: e Diaric: mama
Location: ek tepera et e Pk, +1mt abe, ML bl Bt e s

Figure 76. 1. plebejum var plebejum FORM 2. (Maxwell 00-741), e




Figure 76. M. plebejum var plebejum FORM 2. (Maxwell 90-741).
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Figure 77. M. plebejum var. ellipsoideum Craib. (Kerr 10241).
20. Memecylon pubescens (C.B.Clarke) King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 69: 74 (1900).; Ridley, Fl. Malay Penin. I: 814 (1922); Craib, Fl. Siam. 1: 713 (1931); Maxwell, Gard. Bull. Sing. 33: 104 (1980); Bremer, Opera Bot. 63: 25 (1983). – Memecylon grande var. pubescens C.B.Clarke in Hook.f., Fl. Brit. India. 2: 558 (1879); Craib, Fl. Siam. 1: 713 (1931). – Type: Peninsular Malaysia, Malacca, W. Griffith 2336 (lecto K, here designated; isolecto L).

SOUTH-WESTERN: Prachuap Khiri Khan: Muang Pran, L. Pierre 195 (BM, E, K) [ as cf. Memecylon pubescens (C.B.Clarke) King]; ibid, 18 ii 1914, L. Pierre 195 (K) [ as cf. Memecylon pubescens (C.B.Clarke) King]. 

PENINSULAR: Ranong: Kao Pawta Luang Keo, 30 i 1929, A.F.G. Kerr 16892 (ABD, BK, BM, C, E). Trang: Khao Chong, 30 i 1969, S.P et. Al 37 (C); Khao Chong Forest Reserve, 19 v 1987, J.F. Maxwell 87-449 (AAU); ibid, 19 v 1987, J.F. Maxwell 449 (PSU). 

DISTRIBUTION AND ECOLOGY: Thailand, Peninsular Malaysia, Singapore, and Borneo. In coastal and inland forest upto 300 metres.
NOTES: The young branchlets are terete and reddish brown. The leaves are thin, large, elliptic lanceolate with a decurrent leaf base and acuminate apex. The leaves dry a dark reddish brown above and a light reddish brown below. The midvein and secondary veins are sunken above and raised below. The veins dry dark reddish brown below.


The inflorescences are large and have second to third order branching and arise from mature branchlets lacking leaves. The peduncle has distinct hairs that give the species its name. The hairs are mostly visible at the inflorescence branching point. 

The flowers have short pedicels, a rough surface and a distinctly lobed calyx. 


The fruit is globose, rough and reddish in colour. The calyx remnant is indistinct. The calyx wing remnants are visible.  

The species has a Malesian distribution with a few specimens collected in Peninsular Thailand. The northern most specimen of this species collected has smaller leaves and is thick. The specimen has an inflorescence that lacks flowers and fruits, so a direct comparison with other specimens was not possible.

[image: image79.jpg]Figure 78. 1. pubsecens (C.B. Clarks) King, A: Distribution; B, D, E, F: Maxwell 87-449; C, G, H: Kerr
16892
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Figure 78. M. pubsecens (C.B. Clarke) King. A: Distribution; B, D, E, F: Maxwell 87-449; C, G, H: Kerr 16892. 
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Figure 79. 1. pubescens (C.B. Clarks) King, (Maxwell 87-449),
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Figure 79. M. pubescens (C.B. Clarke) King. (Maxwell 87-449).
21. Memecylon pulchellum Ridl., J. Straits Branch Roy. Asiat. Soc. 61: 52 (1912).; Craib, Fl. Siam. 1: 711 (1931). – Type: H.N. Ridley (not located).

Memecylon geoffrayi Guillaumin, Fl. Indo-Chine 2: 929 (1921) syn. nov. - Type: Cambodia, Kep, 7 vii 1905, Geoffray 479bis (lecto P, here designated; isolecto P [2]).
NORTHERN: Chiang Mai: San Na Tawng, 27 iv 1921, s.n. (BK). Nakhon Sawan: Nakhon Sawan City, Mae Wong River, 25 v 1922, A.F.G. Kerr 6021 (ABD, BK, BM, E, K). 

EASTERN: Nakhon Ratchasima: Pak Thong Chai, Sakaerat Forest Reserve, 28 x 1969, C.F.v. Beusekom & C.C. Charoenphol 1859 (AAU). 

SOUTH-WESTERN: Ratchaburi: Prachaup, Hua Sai, 3 vii 1921, K. Winit 596 (ABD, BK, K); Prachaup, Huai Yang, 3 vii 1926, A.F.G. Kerr 10760 (ABD, BM, K); ibid, 6 vii 1926, A.F.G. Kerr 11013 (BK, BM, K); ibid, vii 1926, A.F.G. Kerr 11013 (AAU, ABD); Prachaup, Kao Luang Mountain, vii 1926, A.F.G. Kerr 10793 (AAU); ibid, 3 vii 1924, A.F.G. Kerr 10793 (ABD, BK, BM, K). Prachuap Khiri Khan: 11 iii 1970, C. Chermsirivathana & K. Chandaraprasong 1713 (BK). 

CENTRAL: Saraburi: Sahm Lahn, 18 v 1974, J.F. Maxwell 74-585 (AAU); ibid, 27 vii 1975, J.F. Maxwell 75-721 (AAU, BK). 

SOUTH-EASTERN: Prachin Buri: Sriracha, ix 1911, A.F.G. Kerr 2111 (AAU, ABD); Sriracha, Bandan, 30 iii 1920, A. Marcan 164 (BM, K). Chachoengsao: Khao Ang Rua Nai Wildlife Sanctuary, 5 xi 1993, K. Larsen & S.S. Larsen et al. 44216 (AAU). Chon Buri: 19 xi 1969, C.F.v. Beusekom & T. Smitinand 2274 (AAU, C, E); 23 ix 1911, A.F.G. Kerr 2111 (BM [2], C, K); Ban Bueng, 17 ii 1966, S. Phengnaren 208 (K); Sriracha, ix 1911, A.F.G. Kerr 2111 (AAU, ABD). Rayong: Ban Pe, 25 ii 1930, N. Put 2778 (BK, BM, C, K). Chanthaburi: Khao Phra Bat, 27 viii 1972, K. Larsen & S.S. Larsen et al. 32105 (AAU). Trat: Ao Salat, Ko Kut, 5 iv 1959, T. Smitinand 5697 (C); Ao Yai Bay, Ko Kut, 15 iii 1970, C.F.v. Beusekom & T. Santisuk 3232 (AAU, C, E); Ko Chang Island (TRAT), 2 viii 1973, G. Murata, N. Fukuoka & C. Pengklai T-17477 (Not Loc. n.v.); Ko Chang Island (TRAT), Ban Dan, 5 vi 1925, N. Rabil Bunnag 6 (ABD, BK, BM, K); Ko Chang Island (TRAT), Salak Kawk, vi 1925, N. Put 34 (Not Loc. n.v.); ibid, 6 vi 1925, N. Rabil Bunnag 34 (AAU, ABD, BK, BM, C, K); Ko Kut, 6 iv 2002, C. Leerotiwong 72 (PSU); ibid, 5 iv 1959, T. Sorensen, K. Larsen & B. Hansen 7167 (C [2]); Koh Chang I., 2 viii 1973, G. Murata, N. Fukuoka & C. Phengklai T-17477 (AAU, K). 

PENINSULAR: Chumphon: Lang Suan, 4 vi 1969, J. Sadakorn 117 (BK). Ranong: Kaw Chang Island (RANONG), 11 i 1929, A.F.G. Kerr 17518 (ABD, K); Ko Payam, 13 i 1929, A.F.G. Kerr 16644 (ABD, BK, BM, K); ibid, i 1929, A.F.G. Kerr 16644 (AAU). Phangnga: Ko kho Khao, 15 vii 1972, K. Larsen & S.S. Larsen et al. 31027 (AAU); ibid, 15 vii 1972, K. Larsen & S.S. Larsen et al. 31027 (K); Takuapa, 6 v 1973, R. Geesink & T. Santisuk 5219 (AAU, C); ibid, 6 v 1973, R. Geesink & T. Santisuk 5219 (K). Phuket: Ko Ta Ru Tao, Ko A Dang, 16 iv 1987, J.F. Maxwell 368 (PSU); ibid, H.N. Ridley s.n. (Not Loc. n.v.); Ko Ta Ru Tao, Son Bay, 17 vi 1974, R. Geesink, T. Hattink & C. Charoenphol 7301 (K); ibid, 17 vi 1974, R. Geesink, T. Hattink & C.C. Charoenphol 7301 (AAU, C); Tachudchai, 14 v 1967, S. Sutheeson 2594 (BK). Trang: Thung Khai, 12 x 1996, A. Barfod & T. Burholt 43866 (K). Songkhla: Klong Rhang Hill, 22 iii 1985, J.F. Maxwell 85-320 or 320 (AAU, E [3]); ibid, 30 i 1985, J.F. Maxwell 122 (PSU); ibid, 22 iii 1985, J.F. Maxwell 320 (PSU); Thepha Hills, 23 x 1993, K. Larsen & S.S. Larsen et al. 43923 (AAU). 

UNPLACED: Ban Sri Ruh Su, Ru Wing, 21 iii 1933, M.C. Lakshnakara 1344 (BK, BM, K). 

DISTRIBUTION AND ECOLOGY: Thailand, Burma, Peninsular Malaysia, Timor, New Guinea, China and Australia. In coastal and inland forests between 0 – 400 metres
NOTES: The young branchlets are light coloured and four angled to slightly winged. The leaves are thin, distinctly rhomboid and dry dark brown above and light brown below. The midvein is sunken above and raised below, the secondary veins are distinct to indistinct. The midvein dries dark brown below and the secondary veins when visible also dry dark.

The inflorescences have short primary peduncles and arise from the leaf axils. A number of inflorescences arise from each leaf axil and multiple leaf axils produce inflorescences, thus resulting in profuse flowering. 


The flowers have a long thin pedicel, thin calyx, rough surface and calyx rim separated into distinctly pointed teeth. The calyx wings are prominent and connect the calyx rim to the stigma in a straight line, almost as high as the calyx rim. The anther is straight and only slightly C-shaped. The lower end of the anther connective is pointed and the thecae are only found at the top of the anther connective.

The fruit is globose and smooth. The calyx remnant is distinct and sometimes retains the pointed calyx lobes of the flower. The calyx wing remnants are only slightly visible and the four ante-sepal filament attachments are prominent.


A specimen collected in Laos (Newman et al. LAO38) has narrow thick leaves and is probably a new variety of this species.

[image: image81.jpg]Figure 80. M. pulchellum Ridley. B: Geesink et a1 7301; C, E, I: Beusekom & Smitinend 2274; D: Smitinand
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Figure 80. M. pulchellum Ridl. B: Geesink et al. 7301; C, E, I: Beusekom & Smitinand 2274; D: Smitinand 22819; F, G, H: Maxwell 85-320.
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Figure 81. M. pulchellum Ridl. (Maxwell 85-320).
22. Memecylon scutellatum (Lour.) Hook.f. & Arn., Bot. Beechey Voy. 186 (1833). – Scutula scutellata Lour., Fl. Cochinch 1: 235 (1790); Craib, Fl. Siam. 1 (1931).– Memecylon scutellatum (Lour.) Naudin nom. superfl., Ann. Sci. Nat., Bot. 18: 282 (1852); Triana, Trans. Linn. Soc. London 28: 157 (1873); Hooker & Arnott, Bot. Beechey Voy. 186 (1833).– Memecylon edule var. scutellatum (Lour.) C.B.Clarke, Fl. Brit. India. 2: 564 (1879); Guillaumin, Bull. Soc. Bot. France 60: 339 (1913); Guillaumin, Bull. Soc. Bot. France 60: 405 (1913); Craib, Fl. Siam. 1: 713 (1931); Fl. China 13 (2007).– Memecylon scutellatum (Lour.) A.Chev. nom. superfl., Jard. Bot. Saigon 26,64 (1919). – Type: Vietnam, J.d. Loureiro (holo BM).

Memecylon chevalieri Guillaumin, Fl. Indo-Chine 2: 936 (1921) syn. nov. - Type: Cambodia, Kampot, 15 iii 1914, A.J.B. Chevalier 31756 (holo P).

Memecylon chevalieri var. lanceolata Guillaumin, Fl. Indo-Chine 2: 936 (1921) syn. nov.; Fl. China 13: 396 (2007). - Type: Vietnam, Thion-thane, 8 ii 1918, A.J.B. Chevalier 36591 (holo P).

Memecylon geddesianum Craib, Kew Bull. 325 (1930); Craib, Fl. Siam. 1: 708 (1931) syn. nov. - Type: Thailand, EASTERN, Surin, Sangka, 200 m, A.F.G. Kerr 8268 (lecto K, here designated; isolecto ABD, BM).

Memecylon pauciflorum var. brevifolium Craib, Fl. Siam. 1: 712 (1931) syn. nov.; Maxwell, Gard. Bull. Sing. 33: 104 (1980). - Type: Thailand, PENINSULAR, Phuket, Pulau Panji, 16 xii 1918, M. Haniff & Nur 4070 (lecto K, here designated; isolecto SING [2]).

NORTHERN: Mae Hong Son: 17 i 1977, C. Niyomdham et al. 1837 (PSU); 20 i 1969, H.P. Nooteboom, B. Tantisewie & C. Phengkhlai 777 (C n.v.); 20 i 1969, B. Tantisewie & C. Phengklai 777 (C, K); Doi Pong Deang, 24 iv 1973, S. Suteesorn 2324 (BK); Num Tok Mae Krang, 3 i 1975, R. Geesink, P.H. Hiepko & C. Phengkhlai 8088 (AAU, C); ibid, 3 i 1975, R. Geesink, P.H. Hiepko & C. Phengklai 8088 (K). Chiang Mai: 30 iv 1958, T. Sorensen, K. Larsen & B. Hansen 3184 (C); Ban Aen, 14 ii 1960, Bunroong 701 (BK); Bo Luang, 4 ii 1964, B. Hansen, G. Seidenfaden & T. Smitinand 11066 (C); Doi Sutawon, 11 iv 1953, K. Suvatabandhu 375 (BK); Doi Sutep, 9 iv 1909, A.F.G. Kerr 584 (BM, K); ibid, 2 vii 1958, T. Sorensen, K. Larsen & B. Hansen 3835 (C [2], K); ibid, 20 vii 1958, T. Sorensen, K. Larsen & B. Hansen 4303 (C [2], K); San Na Tawng, 27 iv 1921, A.F.G. Kerr s.n. (BK). Chiang Rai: 30 xii 1967, P. Sangkhachand 1164 (BK). Lamphun: 6 ii 1957, K.J.A. Gram & C. Syrach-Larsen 33 (C); 5 vi 1963, R.M. King & R.M. Bird et al. 5456 (C, K). Lampang: Me Tar, 30 iii 1915, K. Winit 197 (ABD, BM, K). Phrae: Mae Yom National Park, Mae Den, 12 xi 1991, J.F. Maxwell 91-1034 (E). Uttaradit: 16 iv 1961, C. Phengklai 126 (K). Tak: 4 ii 1957, K.J.A. Gram & C. Syrach-Larsen 92 (C); 4 iii 1958, T. Sorensen, K. Larsen & B. Hansen 1881 (C). Sukhothai: 13 ii 1992, P. Chinorot, W. Somprasonge & P. Sangkhachand P106 (BK); Sah Wahngahr ome Temple, 9 vi 1972, J.F. Maxwell 72-293 (AAU, BK). Phitsanulok: Kang So Pha, 30 iv 1961, C. Phengklai 153 (K); Thung Salaeng Luang, 25 vii 1966, K. Larsen, T. Smitinand & E. Warncke 889 (K); ibid, 25 vii 1966, K. Larsen, T. Smitinand & E. Warncke 889 (AAU, C). 

NORTH-EASTERN: Loei: Phu Kradung, 20 vii 1954, D. Bunpheng 812 (C); ibid, 11 xi 1970, C. Charoenphol, K. Larsen & E. Warncke 4937 (AAU); ibid, 14 xi 1946, D. Nakkan 24 (Not Loc. n.v.); Phu Kradung, Na Noi, 11 xi 1970, C. Charoenphol, K. Larsen & E. Warncke 4937 (K); Phu Rua, 17 iv 1968, C. Chermsirivathana 931 (BK). Nong Bua Lam Phu: Pha Phar Khang, 4 i 1976, S. Sutheeson 3591 (BK). Udon Thani: Non Sang, 19 v 1968, K. Bunchuai 1636 (C, K). Nong Khai: Phongisai, Ban Toom, 13 vi 1963, A. Chantaramuck 502 (BK). Nakhon Phanom: Tha Uthen, 12 viii 1963, P. Chitpong 434 (BK). Mukdahan: 3 iii 1964, B. Hansen, G. Seidenfaden & T. Smitinand 11307 (C [3]); Phu Hin Turb, 17 xi 1984, G. Murata T-50854 (AAU). Mahasarakam: Borabu, 29 x 1965, S. Sutheeson 696 (BK). Khon Kaen: 10 iii 1976, K. Aikamphon 7 (AAU). 

EASTERN: Chulaphorn Dam, 5 viii 1972, K. Larsen & S.S. Larsen et al. 31469 (AAU). Chaiyaphum: Dat Don, 13 viii 1972, K. Larsen & S.S. Larsen et al. 31785 (AAU); ibid, 13 viii 1972, K. Larsen & S.S. Larsen et al. 31785 (K). Nakhon Ratchasima: 15 iii 1958, T. Sorensen, K. Larsen & B. Hansen 2118 (C [2]). Buri Ram: Lam Nang Rong, 22 iii 1920, S. Suksakorn 914 (ABD, K). Surin: 6 x 1984, G. Murata T-37684 (AAU); 6 x 1984, G. Murata T-37722 (AAU); Chumphon Buri, Phoangularonghai, 8 ix 1972, S. Sutheeson 2130 (BK); Sangka, A.F.G. Kerr 8268 (ABD, BM, K). Roi Et: 10 vi 1982, Y. Paisooksantiratana 1061-82 (BK); 7 vi 1982, Y. Paisooksantiratana & S. Suteesorn 875-82 (BK). Si Sa Ket: 22 iii 1966, P. Sangkhachand 198 (BK); Kanthararom, 9 iii 1959, T. Suvarnakoses 1533 (C); Uthum Phon Phisai, Uthum Phon Phisai - Si Sa Ket, 7 x 1984, G. Murata T-37775 (AAU). Ubon Ratchathani: 8 vi 1932, M.C. Lakshnakara 858 (ABD, BK, BM, K); Warin Chamrap, 23 ii 1961, C. Chermsirivathana 165 (BK). 

SOUTH-WESTERN: Kanchanaburi: 21 vi 1963, R.M. King & R.M. Bird et al. 5501 (C, K); 12 vii 1922, A. Marcan 928 (ABD, BM [2]); Kwae Noi River Basin, Phra Chedi Sam Ong, 7 v 1946, K. Suvatabandhu 342 (BK, K [3]); Salag Prah, Sadong Wildlife Sanctuary, 28 xi 1971, C.F.v. Beusekom & C. Phengklai et al. 4036 (C, K); Srirwardi, 13 v 1962, K. Chandaraprasong 85 (BK); Tawng Pa Poom, Huai Ban Kao, 13 vii 1973, J.F. Maxwell 73-275 (AAU, BK); Wang Kanai, 14 v 1927, A.F.G. Kerr 12836 (AAU, ABD, BK, BM); ibid, 14 v 1927, A.F.G. Kerr 12836 (K). Ratchaburi: Prachaup, Ban Lawng Kang, 10 vii 1926, A.F.G. Kerr 11016 (BK, BM, K); Prachaup, Nawng Kai, 28 ix 1927, D.J. Collins 1593 (BK, BM, K); ibid, 28 ix 1927, D.J. Collins 1594 (ABD, BK, K); Prachuap, Kan Kradai, 15 i 1929, N. Put 2303 (AAU, ABD, BK, BM). Phetchaburi: Ban Cha Ahm, 8 iv 1924, A. Marcan 1658 (ABD, BM [2]); Ban Hua Hin, 11 xi 1928, A.F.G. Kerr 16202 (AAU, ABD, BK, BM); ibid, 11 xii 1926, A.F.G. Kerr 16202 (K); ibid, 12 v 1930, A. Marcan 2485 (BM); Huai Sai Nua, Sathani, 14 vii 1989, Y. Paisooksantiratana 2373-89 (BK); Nong Ya Plong, 13 iii 1965, S. Sutheeson 546 (BK); The Pine Forest, 6 ii 2006, D.J. Middleton & C. Hemrat et al. 3710 (E). Prachuap Khiri Khan: i 1926, A.F.G. Kerr 11016 (AAU, ABD). 

CENTRAL: Saraburi: Muak Lek, 30 iv 1922, A. Marcan 812 (BK, BM [2], C); Sahm Lahn, 31 iii 1974, J.F. Maxwell 74-237 (AAU, BK). 

SOUTH-EASTERN: Chanthaburi, 1936, A. Vesterdal 5J (C); ibid, 1936, A. Vesterdal 5I (C); Chanthaburi, Chanthaburi - Trat, 16 xi 1969, C.F.v. Beusekom & T. Smitinand 2236 (AAU, C, E); Chanthaburi, Kao Sabab, 25 ii 1935, G. Seidenfaden 2665 (C); Chanthaburi, Khlung, 3 i 1930, A.F.G. Kerr 17932 (ABD, BK, BM, E, K); Chanthaburi, Krat, 19 i 1927, N. Put 497 (AAU, BM, K); Chanthaburi, Krat, Kao Kuap, 24 xii 1929, A.F.G. Kerr 177738 (K); Chanthaburi, Krat, Takum, 29 xii 1929, A.F.G. Kerr 17868 (ABD, BK, BM, C, E, K); Chanthaburi, Ma Karum, 25 xi 1930, M.C. Lakshnakara 528 (ABD, BK, BM, K); Chanthaburi, Makam, 13 i 1958, T. Sorensen, K. Larsen & B. Hansen 226 (C); ibid, 18 i 1958, T. Sorensen, K. Larsen & B. Hansen 465 (C [2]); ibid, 9 iv 1959, T. Sorensen, K. Larsen & B. Hansen 7230 (C); Chanthaburi, Muang , 4 iv 1971, J.F. Maxwell 71-275 (AAU, BK). Sa Kaeow: Aran Pratet, x 1928, N. Put 2028 (AAU, C); ibid, 18 x 1928, N. Put 2028 (ABD, BK, BM, K). Prachin Buri: Sriracha, vi 1914, D.J. Collins 409 (ABD, BM, K); ibid, viii 1913, D.J. Collins 308 (ABD, K); ibid, vi 1913, D.J. Collins 177 (AAU, ABD, K); ibid, viii 1913, D.J. Collins 308 (AAU); ibid, 7 xii 1927, D.J. Collins 1754 (ABD, BK, BM, K); ibid, 30 v 1920, A.F.G. Kerr 4255 (ABD, BM, K); ibid, v 1920, A.F.G. Kerr 4255 (AAU); ibid, 12 iv 1923, A. Marcan 1366 (ABD, BM [2]); ibid, 2 iv 1920, A. Marcan 169 (ABD, BM, K); Sriracha, Nah Prow, 25 iv 1927, D.J. Collins 1501 (ABD, BK, K); Sriracha, Tang Deng, 16 iii 1922, D.J. Collins 776 (ABD, BK, K). Chon Buri: Sattahip, Ban Thung Prong, 4 v 1971, J.F. Maxwell 71-385 (AAU, BK). Rayong: 20 viii 1977, C. Phengklai et al. 3770 (PSU); Ban Pe, 20 ii 1930, N. Put 2719 (ABD, BK, BM, K); Ban Phe, 16 xii 1974, R. Geesink & P.H. Hiepko 7854 (K); ibid, 16 xii 1974, R. Geesink & P.H. Hiepko 7858 (AAU, C); Ko Samet, 17 xii 1974, R. Geesink & P.H. Hiepko 7886 (AAU, C); ibid, 17 xii 1974, R. Geesink & P.H. Hiepko 7886 (K). Chanthaburi: 20 vi 1973, C. Phengklai 3244 (C, K). Trat: Kao Krap, Khao Krap, 24 xii 1929, A.F.G. Kerr 17738 (AAU, ABD, BK, BM, C); Taphan Hin, 3 v 1974, R. Geesink, T. Hattink & C. Phengklai 6475 (K). 

PENINSULAR: Chumphon: Paknam Tago, 25 ii 1968, Vacharapong 130 (BK); T. Vidai, 9 iv 1967, S. Sutheeson 2151 (BK). Surat Thani: 2 iii 1974, B. Nimanong 24 (C, K); Tha Chana, Khanthuli Ban Khanthuli, 26 xii 2006, R. Pooma, K. Phattarahirankanok & S. Sirimongkol 6661 (KEP n.v. or A n.v., AAU n.v., E, L n.v. or A n.v., AAU n.v., E, L n.v. or A n.v., AAU n.v., E, L n.v.). Phuket: Pulau Panji, 16 xii 1918, M. Haniff & Nur 4070 (K, SING [2]). Krabi: Kao Krap, Khao Krap, 24 xii 1929, A.F.G. Kerr 17738 (AAU, ABD, BK, BM, C). Songkhla: Kao Roop Chang, 11 vii 1986, J.F. Maxwell 465 (PSU); Khlong Hoi Khong, 6 viii 1985, J.F. Maxwell 85-773 (AAU); ibid, 2 x 1985, J.F. Maxwell 85-933 (AAU); ibid, 6 viii 1985, J.F. Maxwell 773 (PSU); ibid, J.F. Maxwell 332 (Not Loc. n.v.); ibid, 2 x 1985, J.F. Maxwell 933 (PSU); Klong Rhang Hill, 15 v 1985, J.F. Maxwell 85-479 (AAU, E); ibid, 15 v 1985, J.F. Maxwell 479 (PSU); Ko Hong Hill, 15 x 1986, J.F. Maxwell 792 (PSU). 

UNPLACED: 606 (BK); vi 1913, D.J. Collins 144 (Not Loc. n.v.). 

DISTRIBUTION AND ECOLOGY: Thailand, Burma, Laos, Cambodia, Vietnam, China, Hongkong and Peninsular Malaysia. In coastal and inland forests up to 300m.
NOTES: The young branchlets are white, terete and have a small groove. The leaves are small, thick, rough and vary from slightly rhomboid to elliptic. The leaf base is decurrent and the apex varies from acute to retuse. 

The inflorescence is first order branching and arises from the leaf axils of mature branchlets. The primary peduncle is short.

The flower pedicel is thin and varies from short to long. The calyx is rough and the calyx rim is flat. The calyx wings are distinct and run from the calyx rim to the stigma in a straight line. The calyx reaches the same height as the calyx rim. The anther is C-shaped with the theca found only on the top of the anther connective.

This taxon was first described by Loureiro, and was lectotypified by Bremer (1983) based on Loureiro’s handwriting on the back of the specimen at BM. However, the specimen has since been pasted on a new sheet, thus verification of this lectotypification is not possible. The lectotype matches Loureiro’s species description. 

This taxon was treated as Memecylon pauciflorum var. brevifolium Craib. by Maxwell (1983) who only saw a photograph of the type of this taxon and had not studied Thai specimens at the time of his Peninsular Malaysia treatment. The type specimen does have unique obovate leaves, however this was not taxonomically recognised as specimens with normal both obovate leaves and lanceolate leaves were also found.
This is also the accepted name for Memecylon edule var. scutellatum C.B. Clarke. This species has previously been confused with Memecylon edule Roxb. The confusion lies in the texture of the leaves and similar fruit morphologies. The fruits are different in colour however, M. scutellatum fruits are mainly yellow, while M. edule fruits go from yellow to dark blue or black in colour. This confusion of immature M. edule fruits with M. scutellatum fruits appear to be the reason behind previous authors (C.B. Clarke, 1879c) treating M. scutellatum as a variety of M. edule.

M. scutellatum has large flowers compared to M. edule, this can be used to distinguish the two species based on fruit. As the calyx remnant on the fruits of M. scutellatum is wide reflecting a large flower, compared to a small calyx remnant on the fruits of M. edule which has small flowers. Leaf texture is also distinctive. M. scutellatum has a very rough leaf with a deep groove along the mid-vein. M. edule has similar grooves, but it is not as sharp and the lamina is smoother in texture.

The fruits of a few aberrant specimens of M. edule found on limestone hills in Southern Thailand appear to have the large calyx remnant and fruit texture of M. scutellatum (refer notes under M. edule). However, the leaves are large and smooth and match those of M. edule. These specimens show characters of both M. edule and M. scutellatum, the nature of these specimens requires new material for further study.

 Craib (1931) described M. geddesianum based on a few limited specimens. The flowers of the specimen match those of M.scutellatum. However, the M. geddesianum specimens have a green calyx and longer pedicels. This is most likely a local variation of the widespread M. scutellatum.

M. ligustrifolium Champ. was described from Hong Kong. This is either an allied species or a local variant of the widespread M. scutellatum. While the type specimen is mentioned as being in Kew, it was not located. Other specimens labelled as M. ligustrifolium Champ from Indochina and Hong Kong appeared to have a similar leaf texture but large elliptic leaves and acuminate leaf tips. The fruit appear similar, and additional work on this species throughout its range is needed. 
This species has a predominantly Indo-Chinese distribution with a few outliers found on limestone hills in Peninsular Malaysia.
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Figure 82. M. scutellatum (Lous) Hook & Amott,
A, 0: Phengklai 3244, B, F, G, L: Geesink ot al 8088; E: Sorensen et al 2118,
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Figure 82. M. scutellatum (Lour) Hook & Arnott. 

A, O: Phengklai 3244; B, F, G, L: Geesink et al. 8088; E: Sorensen et al. 2118.
M. pauciflora var. brevifolia Craib. Syn nov. = M. scutellatum (Lour) Hook & Arnott. 
C, H: Maxwell 85-479; D, I, J, N: Maxwell 85-773; M: Kerr 17868.
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Figure 83. M. scutellatum (Lows) Hook. & Amott. At Distribution; F: Phengklai 1244,
M geddesiamum Craib. Syn nov. = M. scutellatum (Lovs) Hook. & Amott
BC,D, E, G: Hansen, Siedenfaden & Smitinand 11307

Pe




Figure 83. M. scutellatum (Lour) Hook. & Arnott. A: Distribution; F: Phengklai 3244.
M. geddesianum Craib. Syn nov. = M. scutellatum (Lour) Hook. & Arnott.
B C, D, E, G: Hansen, Siedenfaden & Smitinand 11307.
[image: image85.jpg]Figure 84. M. scutellatum (Lou) Haok. & Amott. (K.4. 07)
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Figure 84. M. scutellatum (Lour.) Hook. & Arnott. (K.A. 07).
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Figure 85. M. pauciflora var. brevifolium Craib. Syn nov. = M. scutellatum (Lour) Hook. & Arnott.(Maxwell 85-479). 

[image: image87.jpg]Figure 86. M. geddesiamum Craib. Syn nov. = M.scutellatum (o) Hook. & Asmott. (Siedenfaden ot ol
465).
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Figure 86. M. geddesianum Craib. Syn nov. = M. scutellatum (Lour) Hook. & Arnott. (Siedenfaden et al. 465).
23. Memecylon tricolor Craib, Kew Bull. 326 (1930). – Type: Thailand, NORTH-EASTERN, Sakon Nakhon, 200 m, 18 ii 1924, A.F.G. Kerr 8495 (lecto K, here designated; isolecto ABD, BM, K).
Memecylon tricolor var. latifolium Craib, Fl. Siam. 1: 715 (1931) syn. nov. - Type: Thailand, NORTHERN, Phitsanulok, Nakhonthai, 200 m, 16 iv 1922, A.F.G. Kerr 5848 (lecto ABD, here designated; isolecto BM, K).

Memecylon tricolour var. longipes Craib, Fl. Siam. 1:714 (1931). syn nov. – Type: Thailand, NORTHERN, Phitsanulok, Uttaradit, 100m, 19 iv 1922, A.F.G. Kerr 5848A (lecto K, here designated; isolecto ABD, BM).
NORTHERN: Uttaradit: Nakonthai, 19 iv 1922, A.F.G. Kerr 5848a (ABD, BM, K). Phitsanulok: Nakhonthai, 16 iv 1922, A.F.G. Kerr 5848 (ABD, BM, K); Nakonthai, 19 iv 1922, A.F.G. Kerr 5848a (ABD, BM, K). 

NORTH-EASTERN: Udon Thani: Udon, 2 iii 1924, A.F.G. Kerr 8495a (ABD, BM, K). Sakon Nakhon: Wanon, 18 ii 1924, A.F.G. Kerr 8495 (ABD, BM, K [2]). 

EASTERN: Chaiyaphum: Kawn San, 18 ii 1931, A.F.G. Kerr s.n. (K). 

DISTRIBUTION AND ECOLOGY: Thailand. Inland forests between 100 – 1300 metres.
NOTES: The branchlets are white, terete and have a small groove. The leaves are thick and elliptic to broadly ovate in shape. The leaves dry light green above and lighter green below. The midvein is sunken above and raised and light green below.

The inflorescences are primary branching and arise in the leaf axils of young branchlets.


The flowers are blue in colour, have thin long pedicels and thin calyces with a slightly undulating calyx rim. The anthers are C-shaped and have blue filaments and anther connectives. The anther gland is red in colour and the theca is found only on the upper part of the anther connective.


The fruits are elliptic, smooth and have a slightly prominent calyx remnant. The calyx wing remnants are not visible and all filament attachment scars are visible.   

The species is endemic to Northern Thailand and is known only from the specimens mentioned in the protologue.

[image: image88.jpg]Figure 87. M. #ricolor Cxaib. &: Disteibution; B, F, H, I: Kewr 84954; C, D, E, 6: Kert 53434
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Figure 87. M. tricolor Craib. A: Distribution; B, F, H, I: Kerr 8495A; C, D, E, G: Kerr 5848A
[image: image89.jpg]Figure 88. M. tricolor Craib. (Ketr 34954)
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Figure 88. M. tricolor Craib. (Kerr 8495A).
[image: image90.jpg]Figure 89. M. tricolor Craib. (Ker 58484)
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Figure 89. M. tricolor Craib. (Kerr 5848A).
24. Memecylon wallichii Ridl., J. Straits Branch Roy. Asiat. Soc. 79: 74 (1918).; Ridley, Fl. Malay Penin. I: 74 (1922); Furtado, Gard. Bull. Sing. 20: 122 (1963); Maxwell, Gard. Bull. Sing. 33: 106 (1980). – Type: Peninsular Malaysia, Penang, Govt. Hill, 610 m, viii 1886, C. Curtis 965 (lectotype K, isolecto K, KEP, SING, designated by Maxwell, Gard. Bull. Sing. 33: 107. (1980)).
Memecylon depressum Benth. ex Triana, Trans. Linn. Soc. London 28: 158 (1871). – Type: not located. 
Memecylon heteropleurum var. olivaceum King, J. Asiat. Soc. Bengal, Pt. 2, Nat. Hist. 69: 78 (1900); Furtado, Gard. Bull. Sing. 20: 120 (1963). - Type: Peninsular Malaysia, Perak, King's collector 500 (lecto A, designated by Maxwell, Gard. Bull. Sing. 33: 107 (1980). 
Memecylon longifolium Ridl. later homonym, J. Straits Branch Roy. Asiat. Soc. 79: 72 (1918). - Type: Peninsular Malaysia, Perak, Lumut, Dindings, vii 1890, H.N. Ridley 9475 (lecto K, here designated).
PENINSULAR: Narathiwat: Chatwarin Falls, 15 viii 1995, K. Larsen & S.S. Larsen et al. 45576 (AAU); Klong Prachin checkdam, Ban Soy Prachin, 25 viii 2006, M. Poopath & M. Thanaros et al. 181 (E). 

DISTRIBUTION AND ECOLOGY: Thailand and Peninsular Malaysia. In inland forests between 150 – 320 metres
NOTES: The young branchlets are light brown and distinctly winged. The leaves are lanceolate to oblong with a cordate leaf base and acuminate leaf tip. The leaves are thin and tend to dry dark brown above and light green to light brown below. The midvein is sunken above and raised below. The midvein, secondary and tertiary veins are distinct and dry darker than the lamina. 

Inflorescences are primary branching and borne in leaf axils of young branchlets. The primary peduncle is short and bears only a few flowers. 


There are two thick distinct bracts at the base of the flower. The flower is rough, has a thick pedicel and calyx. The calyx rim is slightly divided into calyx lobes. The calyx wings are not distinct, run in a straight line from the calyx rim to the stigma and are not as high as the calyx rim. The filament scars are prominent in the calyx. The anther is J-shaped, the anther connective is blue and filament white. The thecae also stretched from the upper till the lower tip of the anther connective. 


This species is endemic to Peninsular Malaysia and Southern Thailand.

[image: image91.jpg]Figure 90. 14 wallichi Ridl. A: Distribution; B, D, F: Poopath 181; C, E, G: Latsen et ol 45576
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Figure 90. M. wallichii Ridl. A: Distribution; B, D, F: Poopath 181; C, E, G: Larsen et al. 45576.
[image: image92.jpg]Figure 91. M. wallichii Ridl. (Poopath 131).
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Figure 91. M. wallichii Ridl. (Poopath 181).
[image: image93.jpg]Figure 92. M. wallichii Ridl. (Latsen et ol 43536).
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Figure 92. M. wallichii Ridl. (Larsen et al. 45536).
25. Memecylon sp A Wijedasa sp. nov. – Type: Thailand, EASTERN, Chaiyaphum, Tunkamang, 850 m, 1 vi 1974, R. Geesink, T. Hattink & C. Phengklai 7118 (holo K; iso AAU, C).

NORTH-EASTERN: Phetchabun: Muang Phetchabun, 29 iii 1922, A.F.G. Kerr 5714 (K); Phetchabun Range, 10 iii 1976, B. Sangkhachand 3088 (C n.v., C n.v., Not Loc. n.v.); ibid, 10 iii 1976, B. Sangkhachand 3088 (K). Loei: Phu Luang, Phu Luang - Ban Na Luang, 3 xii 1965, M. Tagawa, K. Iwatsuki & N. Fukuoka T-1067 (C). 

EASTERN: Chaiyaphum: Kamang, 3 v 1984, W. Nanakorn 369 (AAU); Tunkamang, 1 vi 1974, R. Geesink, T. Hattin & C. Phengkhlai 7118 (AAU, C). 

DISTRIBUTION AND ECOLOGY: Nepal, Thailand. Altitude range:200 – 900 metres

NOTES: 

This species has affinity to M. elegans in having thick leaves with the midvein raised to the same level as the lamina on the upper surface and the lower leaf surface having a mottled appearance on drying. The inflorescences of both species is a few centimetres long. However, they do differ in a number of ways. 

The leaf of M. elegans is broadly ovate with a blunt apex, whereas M. sp A has lanceolate leaves with a distinctly acuminate apex. The extra-ovarial cavity wings in M. sp A form a narrow groove in the flowers while they are farther apart in M. elegans. The fruit of M. sp A is distinctly hard, undulating and rough with a waxy coating; that in M. elegans is also hard and rough but lacks the waxy coating. 

They calyx remnant of M. sp A is not very distinct from the fruit’s surface and the remnants of the extra-ovarial cavity wings are not very distinct. The calyx remnant also lacks visible stamen attachment scars. In M. elegans the calyx remnant in the fruit is distinct, the extra-ovarial cavity wings are distinct and the eight stamen attachment scars are clearly visible. 

The name we have designated refers to the distinct hard rough fruit that this species has. Through this study, we have also found four specimens of this species from Eastern Nepal, which are the first record of this family in Nepal.

The species appears to have a distribution restricted to the northern regions of Thailand, suggesting an affinity to continental Asia. 

[image: image94.jpg]Figure 93. M. sp. A. Wijedasa sp. novo. A: Distribution. B, D, G, H, L K, L, : Phengllai 168; C, E, F, J, M,
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Figure 93. M. sp. A. Wijedasa sp. nov. A: Distribution. B, D, G, H, I, K, L: Phengklai 168; C, E, F, J, M, N: Tagawa, Iwatsuki & Fukuoka 1067.
[image: image95.jpg]Figure 94. M. sp. A. Wiedasa sp. nove. (Holotype: Gessink et al 7113).
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Figure 94. M. sp. A. Wijedasa sp. nov. (Holotype: Geesink et al. 7118).
26. Memecylon sp B Wijedasa sp. nov. – Type: Thailand, EASTERN, Nakhon Ratchasima, Pak Thong Chai, Pak Thong Chai - Nang Rong Falls, 500 m, 8 viii 1968, K. Larsen, T. Santisuk & E. Warncke 3112 (holo K; iso AAU [3], C).

EASTERN: Nakhon Ratchasima: Pak Thong Chai, Pak Thong Chai - Nakhon Ratchasima, 8 viii 1968, K. Larsen, T. Santisuk & E. Warncke 3112 (AAU [3], C, K). 

DISTRIBUTION & ECOLOGY: Thailand (Eastern). Altitude range:500 metres

NOTES: The young branchlets are terete and light coloured. The leaves are elliptic with a decurrent leaf base and acuminate leaf apex. The leaves dry a waxy chocolate brown above and bright green below. The midvein is sunken above and distinctly raised below. The midvein is bright green in colour. 

The species has the only terminal inflorescence among species in the region. Inflorescences are also found in the axils of young leaves. The inflorescences have second order branching. 


The flowers have long thick pedicels and the calyx is thin, rough and yellow in colour. The calyx rim is flat and the calyx wings are distinct and connect the calyx rim to the stigma in a straight line. The anther is distinctly straight to slightly J-shaped. The lower end of the anther connective is pointed downwards. This anther shape is distinctive and the only other species showing a similar shape is M. sp. A.

This species is currently known only from a single collection in Khao Yai National Park.
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Figure 95. M. sp. B. Wijedasa sp. nov. A: Distribution; B-J: Larsen, Santisuk & Warncke 3112. 
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Figure 96. M. sp. B. Wijedasa sp. nov. (Holotype: Larsen, Santisuk & Warncke 3112).

27. Memecylon sp C Wijedasa sp. nov.– Type: Thailand, SOUTHEASTERN, Chanthaburi, Soi Dao Nuea, Khao,400 m, 8 vi 1963, K. Larsen 9886 (holotype C, isotype AAU, C [2]).

SOUTH-EASTERN: Chanthaburi: Soi Dao Nuea, Khao, 8 vi 1963, K. Larsen 9886 (AAU, C [3]). 

DISTRIBUTION AND ECOLOGY: Thailand (South Eastern). Altitude range:400 metres.

NOTES: The young branchlets are terete, slightly grooved and white in colour. Distinct hairs can be seen at leaf nodes. The leaves are thick, ovate in shape with a distinct petiole, rounded leaf base and acuminate leaf tip. The midrib is distinctly sunken above and raised below. The leaves dry dark green above and light green below.

The inflorescences are borne in the branchlet apex and in leaf axils. The inflorescences have second order branching and have a distinctly long primary peduncle.

The flower has a thick long pedicel. The calyx texture is rough the calyx rim is distinctly separated into pointed lobes. The anthers are J-shaped with a light coloured filament and theca found only on the upper surface of the anther connective. 

The fruit is globose and has a smooth texture. The calyx remnant is prominent and retains the pointed calyx lobes. 

This species is currently known only from a single collection in Eastern Thailand.

[image: image98.jpg]Figure 97. M. p C Wijedasa sp. Nov. A: Distribution. B-I Larsen 9336,

Pe




Figure 97. M. sp C Wijedasa sp. nov. A: Distribution. B-I: Larsen 9886.
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Figure 98. M. sp C Wijedasa sp. nov. (Larsen 9886).
28. Memecylon sp D Wijedasa sp. nov. – Type: Thailand, PENINSULAR, Phuket, Ko Ta Ru Tao, Phante Malacca Bay, 31 vii 1980, G. Congdon 821 (holo AAU; iso PSU).

PENINSULAR: Phuket: Ko Ta Ru Tao, Phante Malacca Bay, 31 vii 1980, G. Congdon 821 (AAU; PSU). 

DISTRIBUTION AND ECOLOGY:Thailand (PENINSULAR) in coastal forest.
TENTATIVE NAME: M. chrysophyllum Wijedasa

NOTES: The young branchlets are terete, slightly grooved and white in colour. The leaves have a distinct pedicel that dries back. The leaves have an ovate to lanceolate shape and are thick. The leaves dry a distinct yellow green colour. The lower surface dries lighter than the upper surface.

This species is currently known from a single sterile specimen from a limestone island off the west coast of Peninsular Thailand.
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Figure 99. M. sp. D. Wijedasa sp. nov. Distribution.
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Figure 100. M. sp D Wijedasa sp. nov. (Congdon 821).
29. Memecylon sp E Wijedasa sp. nov. – Type: Thailand, PENINSULAR, Nakhon Si Thammarat, Khao Luang National Park, Karom Waterfall, 300 m, 18 v 1985, J.F. Maxwell 85501 (holo PSU).

PENINSULAR: Nakhon Si Thammarat: Khao Luang National Park, Karom Waterfall, 18 v 1985, J.F. Maxwell 501 (PSU). 

DISTRIBUTION AND ECOLOGY: Thailand. In primary evergreen forest near rivers at 300 metres.

NOTES: The young branchlets are terete and green in colour. The leaves are thin, broadly ovate with a distinct petiole, rounded leaf base and acuminate leaf tip. The upper leaf surface dries dark green with a glossy surface, the lower surface dries lighter green. The midvein is sunken on the upper leaf surface, is raised on the lower leaf surface and dries dark brown.

The inflorescences have second order branching and are borne in the axils of leaves on young branchlets. 

The flower pedicels are thin and long. The calyx is rough, thin, and white in colour. The outside of the petals are white-lilac in colour and dark blue in colour on the inside. The anther is J-shaped with the theca only on the upper surface of the anther. The anther connective and filament are dark blue and the anther gland is brown in colour.

The species is known from a single collection in Southern Thailand.
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Figure 101. M. sp E Wijedasa sp. nov. Distribution.
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Figure 102. M. sp E Wijedasa sp. nov. (Maxwell 85-501).
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Figure 103. M. sp E Wijedasa sp. nov. (Maxwell 85-501).
30. Memecylon sp F Wijedasa sp. nov. – Type: Thailand, PENINSULAR, Phatthalung, See Bahm Poht, Khao Pu - Khao Ya National Park, 350 m, 23 ix 1986, J.F. Maxwell 86699 (holo PSU).

PENINSULAR: Phatthalung: Khao Pu - Khao Ya National Park, 23 ix 1986, J.F. Maxwell 699 (PSU). 

DISTRIBUTION AND ECOLOGY: In primary forest on a limestone hill at 350 metres.
NOTES: The young branchlets are terete, white and have a glossy texture. The leaves are thick, small, lanceolate, sessile with a cordate leaf base and acuminate leaf tip. The leaves are thick and the midvein is distinctly raised. The upper leaf surface dries dark green and the lower surface dries light green with the midvein drying light green.

The flower calyx is yellow-greenish. The fruits are soft, green in colour and turning red then black on ripening. 

The species is currently known from a single collection in Southern Thailand. The leaves are distinct from all other Memecylon species in the region by having small lanceolate leaves with a caudate leaf base. The thick leaves, raised mid vein and white waxy young branchlets suggest an affinity to M. cantleyi.
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Figure 104. M. sp F Wijedasa sp. nov. Distribution.
[image: image106.jpg]ure 105. M. sp F Wijedas





Figure 105. M. sp F Wijedasa sp. nov. (Maxwell 86-699).
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Memecylon globiferum Wall. nom. nud. (7)

Memecylon gracilipes Ridl. later homonym (6.2)

Memecylon gracilipes var. rotundatum Craib (6.2)

Memecylon grande var. horsfieldii (Miq.) C.B.Clarke (16)

Memecylon grande var. merguicum C.B.Clarke (8)

Memecylon grande var. pubescens C.B.Clarke (20)

Memecylon griffithianum Kurz in Kurz later homonym (5)

Memecylon harmandii Guillaumin (13)

Memecylon heteropleurum Blume (9)

Memecylon heteropleurum var. olivaceum King (24)

Memecylon horsfieldii Miq. (16)

Memecylon intermedium (12)

Memecylon kratense Craib (5)

Memecylon kurzii King (9)

Memecylon laevigatum Blume (13)

Memecylon lampongum Miq. (16)

Memecylon laurinum (Zoll. & Moritzi) Koord. later homonym (1)

Memecylon laxiflorum Wall. ex Ridl. (17)

Memecylon lijndenia (Zoll. & Moritzi) Kuntze (1)

Memecylon lilacinum (13)

Memecylon longifolium Ridl. later homonym (24)

Memecylon maingayi C.B.Clarke in Hook.f. (9)

Memecylon megacarpum (14)

Memecylon merguicum (C.B.Clarke) King (8)

Memecylon microstomum C.B.Clarke (2)

Memecylon minutiflorum (15)

Memecylon myrsinoides Blume (13)

Memecylon myrsinoides var. lilacinum (Zoll. & Moritzi) King (13)

Memecylon myrtillus Blume (13)

Memecylon nudum Blume (18)

Memecylon oleifolium (16)

Memecylon oligoneurum Blume (1)

Memecylon ovatum (17)

Memecylon paniculatum (18)

Memecylon pauciflorum var. brevifolium Craib (22)

Memecylon perakense Merr. nom. superfl. (6.2)

Memecylon pierrei Hance (17)

Memecylon plebejum (19.1)

Memecylon plebejum var. ellipsoideum (19.2)

Memecylon plebejum var. siamense Craib (19.1)

Memecylon plebejum var. symplocinum Craib (19.1)

Memecylon pseudo-nigrescens Blume (13)

Memecylon pubescens (20)

Memecylon pulchellum (21)

Memecylon pulchrum Cogn. later homonym (14)

Memecylon rhodophyllum Bakh.f. (17)

Memecylon ridleyi Cogn. ex Ridl. nom. nud. (6.1)

Memecylon scutellatum (Lour.) A.Chev. nom. superfl. (22)

Memecylon scutellatum (22)

Memecylon scutellatum (Lour.) Naudin nom. superfl. (22)

Memecylon steenisii Bakh.f. (4.1)

Memecylon subtrinervium Miq. (9)

Memecylon tenuifolium Ridl. (10)

Memecylon tricolor (23)

Memecylon tricolor var. latifolium Craib (23)

Memecylon venosum Merr. (18)

Memecylon wallichii (24)

Memecylon sp A (25)

Memecylon sp B (26)

Memecylon sp C (27)

Memecylon sp D (28)

Memecylon sp E (29)

Memecylon sp F (30)

Scutula scutellata Lour. (22)

DISCUSSION

Taxonomy

Characters 

Floral characters such as calyx thickness, the nature of the calyx rim and calyx wings were found to be useful characters in species delimitation among Memecylaceae in Thailand. This is in contrast to the view held by previous authors who noted flowers in Memecylaceae have changed little (Bakhuizen van den Brink, 1943; Jacques-Felix, 1978; Stone, 2006) and made limited use of floral characters in species delimitation. 

While certain individual reproductive characters were distinctive at the species level, such as anther shape in M. garcinioides, anther theca placement in M. wallichii and elliptic fruit in M. caeruleum, they were most useful in combination with other floral and vegetative characters. The use of character combinations allowed potentially convergently evolved characters to be distinguished from each other. For instance, the leaves of M. lilacinum and M. plebejum cannot readily be distinguished from each other, but the species differ in a number of floral and fruit characters such as anther shape, presence of the anther oil gland and fruit texture. 


The close study of flowers was also useful at the sub-specific rank. Varieties have been accepted when floral characters are the same but when vegetative characters differ with no or only a few intermediates linking the two. For instance, the varieties of M. caeruleum and M. corticosum have identical flowers and anthers and while the leaves are similar in texture they differ in shape, venation and distribution. 

The use of floral characters has also given insight into the relationships between species, such as the floral similarities between M corticosum and M. fruticosum and distinguish species that had previously been combined as varieties, such as M. edule and M. ovatum. 
Species

Through this study we have identified 30 species and 11 varieties occurring in Thailand. This includes six new species, two new varieties and one new combination. 

Synonymy 


The distributions of Memecylaceae in Thailand spread into adjacent regions. In the late nineteenth and early twentieth centuries, with access to specimens limited and little correspondence between authors working in the region, some species have been described more than once. This resulted in some floras, such as the Flora of British India (C.B. Clarke, 1879), Flora d’Indochine (Guillaumin, 1913), Flora Siamensis Enumeratio (Craib, 1921) and the Flora of the Malay Peninsula (Ridley, 1922) each having descriptions of the same species under different names. For instance, M. scutellatum has been treated in each of the above floras under different names and has nine synonyms. 

Limitations

Species complexes The study has allowed us to effectively distinguish species based on a number of characters. However, a few species have variation in morphological characters which suggests that they be part of species complexes that comprise more than one species with overlapping morphology. Two such species are M. edule and M. plebejum.

Understanding these species complexes is limited by the morphological characters used. Additional characters and information, such as field observations and molecular phylogenetic information is required to understand the species delimitation.

Herbarium specimens There are eight herbaria in Thailand of which specimen photographs from only two were available. Most herbaria stated that they did not lend specimens on loan while some others mentioned that the number of specimens was too large and could not be sent on loan. 


Thirteen of the species we have recorded occurring in Thailand were represented by one or two specimens. This limited the study of morphological characters. For instance, only one specimen of M. excelsum in bud was seen in this study, which prevented the study of calyx and anther characters. While dissection of the bud is possible, we have observed immature anthers differ in shape from mature anthers and hence should be used with caution. This limitation was most evident in the description of the new species M. sp. nov. D. Vegetatively this species does not match any other species found in Thailand and Peninsula Malaysia. While it is distinct, it lacks flowers or fruit, making description beyond vegetative characters impossible.

Sampling As figure 15B illustrates, Memecylaceae sampling has not been evenly spread. Some of the regions with low species diversity are also the regions that have historically been under collected such as central and eastern Thailand, Cambodia, Laos, Vietnam and Burma (Fig. 15B). However, even with this limited sample, it has been possible to discover new records and new species if all the specimens are looked at in reference to one another and using a database approach.
Biogeography
Species distribution limits
Broadly speaking, species of Memecylaceae in Thailand have three major distribution patterns: Malesian centric, Indochinese centric and distributed in both regions. 

Eight species with Malesian centric distributions and two species with Indochinese centric distributions reach their distribution limits at the northernmost part of Peninsular Thailand. Six species with Malesian centric distributions reach their northern limit and four species with Indochinese centric distributions reach their southern limit in the southernmost provinces of Thailand. Within Peninsular Thailand, between the two distribution limits, three new species and one new variety were found.

The variation in distribution limits observed corresponds with different hypotheses of the floristic boundaries of Malesia. When Zollinger (1857) first proposed the Malesian floristic region, he placed the continental limit of Malesian flora at the northernmost tip of Peninsular Thailand. Van Steenis (1950) illustrated this observation using generic distribution maps of species with distributions restricted to Malesia or Indochina and coined the term ‘demarcation-knot’ to describe the boundary. However, van Steenis suggested that the boundary was probably located at the Southern end of Peninsular Thailand between Alor Star and Songkla. Whitmore (1984) suggests a modification of the Alor-Star – Songkla line as first suggested by Kloss (1921) as being the northern limit of the Malesian flora by placing it between Kangar and Pattani, based on his and unpublished observations made by P.F. Burgess and F.W. Foxworthy on forest structure and the distribution of Peninsular Malaysian dipterocarps. 

As opposed to the above demarcations, based on an unpublished manuscript by A.F.G. Kerr and personal knowledge Santisuk (1958) used the northern border of the Chumphon province to divide peninsular Thailand into the Peninsular Floral Region in the south and the Southwest Floral Region in the north. This border is currently in use by the Flora of Thailand project. The recent delimitation of biogeographic provinces by van Welzen et al. (2011) also suggests a similar delimitation slightly farther north. As shown by the different Memecylaceae distributions in Thailand, hypothetical demarcation lines separating different floristic regions are useful for understanding broad biogeographical patterns, but may not be useful for species level distribution patterns which are the result of factors unique to each species.


The boundary Kloss (1921), van Steenis (1950) and Whitmore (1975) proposed is based on the areas north having distinct dry seasons and the areas south being ever wet. The seasonality is the result of a monsoonal climate with a dry and hot season lasting from 4–6 weeks in the peninsula and 3–4 months in the north and north east (Maxwell, 2004). While the climatic constraints of Memecylaceae species have not been studied in detail during this project, seasonality may be a constraint to the distribution of some Malesian centric Memecylaceae into the north of Peninsular Thailand and beyond. It must be noted that the climate of Peninsula Malaysia does have seasonality, but the seasonality is not as long or as pronounced as that north of the Kangar-Pattani line.


A possible explanation of the species distribution limits may lie in their growth habits. Many species are woody shrubs and understory treelets with thick leaves; all are evergreen. While most forests north of the Kangar-Pattani line are monsoonal, they are still evergreen. In these forests, the canopy retains leaves, but the ground layer dries out with most herbaceous plants being annuals or having drought survival mechanisms such as rhizomes. Coriaceous leaves may make some Memecylaceae tolerant of periods of drought. The tolerance of drought may also explain the presence of a number of Memecylaceae on limestone hills in Peninsular Malaysia, which are known to dry out quicker and support a drought tolerant flora. Of note is M. scutellatum, which has an Indochina centric distribution, but is also found on some isolated limestone hills in Peninsular Malaysia, suggesting the preference of drought tolerant environmental conditions. 

Similar patterns can be observed in the predominance of thick leaved species in Thailand and thin leaved species in Peninsular Malaysia, such as the Malesia centric species M. excelsum, M. megacarpum, M. paniculatum and M. pubescens which reach their northern limit at the Kangar-Pattani line and all have large and relatively thin leaves. We have observed that the single specimen of M. pubescens that is found north of this line has thicker leaves than specimens of the same species further south. 

This variation in leaf forms between Thailand and Peninsular Malaysia is also found within species that are found in both regions. The two varieties of M. caeruleum show different distinct leaf shapes in Peninsular Malaysia and Thailand, while the northernmost population of M. minutiflorum found in Ranong has larger leaves and lighter coloured flowers than populations further south. The change in vegetative morphology with environmental variables stretching from Peninsular Malaysia to Northern Thailand needs further study.

Species richness

Species richness of Memecylaceae appears to be higher in Peninsula Malaysia and Southern Thailand compared to Northern Thailand. One possibility is that this is due to under sampling. However, species richness is not necessarily related to sampling density, as illustrated by Peninsula Malaysia, where highly sampled areas do not necessarily have high species richness. The best method of controlling for sampling bias would be to increase the sampling from regions with currently low sampling density. However, in some cases, such as central and northeastern Thailand, most forests have been cleared without or after limited study making it impossible to sample these areas. Another method to control for sampling bias in this case would be to create a species richness map based on resampling the database for equal specimen density across the each region.


Niche conservatism may play a role in limiting the spread of Memecylaceae into seasonal habitats from wet-forest ancestors, and could also account for the gradient in from high species richness in Peninsular Malaysia to low species richness in Thailand, with the seasonality of forests north of the Kangar-Pattani line being a dispersal barrier to Malesian Memecylaceae. However it is inconclusive whether the Memecylaceae is a predominantly tropical family which has radiated into the seasonal forests of Indochina or a predominantly seasonal forest family which has radiated into tropical Malesia. A phylogeny that includes both Malesian and Indochinese Memecylaceae would test this hypothesis. 

Regional Relationships
The regional biogeographical analysis of Memecylaceae species composition suggests the presence of a West Malesian (Sunda shelf) group that comprises Peninsular Malaysia, Sumatra, Borneo and Java, an Indo-Chinese group that comprises Myanmar, Cambodia, Laos and Vietnam and other smaller groups such as Wallacea (Sulawesi and Maluku), Papua New Guinea and Australia and an India and Sri Lanka group. This suggests that dispersal due to close proximity of land masses or historic land connections may have played a large role in species distribution and speciation. Two exceptions to this can be seen in the species composition of Sri Lanka and the Philippines. 
India has a large tropical region in the Western Ghats, which is in relatively close proximity to Sri Lanka, however, it has an unusually small number of species recorded compared to the hyper-diverse and high endemism of nearby Sri Lanka. Considering the area of the Indian Western Ghats compared to the rainforests of Sri Lanka, there should be a similar number of species. Possible reasons maybe a radiation of species within Sri Lanka or understudy of the Western Ghats. 

The second exception is the Philippines, which appears to have no clear relationship with the other Southeast Asian groups, due to the high endemism of the Philippine Memecylaceae. The account of Memecylaceae in the Philippines was done by E.D. Merrill (1923), who is known for his narrow species concept. However, a look at the Philippine type material in the Royal Botanic Garden Edinburgh herbarium and digitized specimens does suggest that the high endemism is justified, with most species not seen anywhere else in Southeast Asia. A possible explanation is that the Memecylaceae radiated into a number of endemic species in the Philippines. However, as Wallacea and New Guinea are under collected and it is possible that these species maybe found in these adjacent areas. 


Thailand is the only region where the Memecylaceae span two different species groups: a northern group that is related to the Indo-Chinese group and a southern group that is related to the West Malesian group. The existence of these two groups may reflect the effect of a distinct dry season in Indochina compared to a distinctly aseasonal climate in Malesia, and emphasises the biogeographic boundary that exists between Thailand and Malaysia. There may also be deeper divisions within the two Thai groups. This can be seen in the distribution of Memecylon sp. A sp. nov. from north central Thailand to the lowlands of Eastern Nepal, suggesting that it may either be an Indochinese species spreading into the Himalayan region or a Himalayan species spreading into Indochina. This is in agreement with the influence of the Himalayan biogeographic region on the flora of Thailand as suggested by Santisuk (1958).
Disjunct distributions further complicate our understanding of distribution, such as M. fruticosum, which is found in the ever wet rainforests of Malesia, but has been collected in northern Thailand and in central Laos. Initial examination of specimens shows that this species is often collected on limestone, so edaphic factors may be important and beg further investigation. Some Malesian Memecylaceae may actually have distributions that spread into Northeastern Thailand and eastern Burma along the mountains covered by evergreen seasonal forests along the western border of Thailand which may not be evident due to under sampling in Burma and the areas bordering Burma. 
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Figure 106. A: Map showing proposed northern biogeographic limits of the Malesian and Indochinese flora in Peninsular Thailand. B: Distribution limits of Malesian and Indochinese Memecylaceae, red dots indicate species known only from single collections.
Future Work
Species distribution patterns


What factors constrain species distributions? The georeferenced specimen data gathered during this project could be used along with environmental variables such as rainfall seasonality and soil type to investigate the factors important in limiting distributions of the species and testing whether suitable environments exist in peninsular Burma that could support Malesian Memecylaceae.   

Herbarium study in Thailand


The current study was limited to the study of specimens in European herbaria and photographed specimens from only two of the eight herbaria in Thailand. Even with limited access to material from Herbaria within Thailand, we have been able to identify two new species based on specimen photographs from Prince Songkla University Herbarium. 


There are eight principle herbaria spread across different floristic provinces in Thailand. Study of the material in these herbaria, particularly the herbaria in regions with low specimen density such as the northern region (Chiang Mai University Herbaria and Queen Sirikit Botanic Garden Herbarium), eastern region (Khon Khaen University) and the vast collections in Bangkok (Bangkok Forestry Herbarium and Bangkok Agriculture department Herbarium) would provide additional material for study.

Field Collection

The current study is limited by the use of herbarium material and specimen labels to obtain ecological information on each species. Thirteen of the species identified in this study are known from two or fewer specimens. The study and photographing of herbarium specimens is very useful for identification of other herbarium specimens. However, some characters, such as colours, are not preserved in specimens and have not been used in most species identification. In order to obtain this information, ideally photographs of living material are needed. 

Only a few specimens studied, with the exception of those collected by J.F. Maxwell, had useful field notes. While providing proper ecological notes on each species, and allowing the observation of additional diagnostic characters such as colours, field collection would also aid in the understanding of species complexes such as M. plebejum and M. edule.

Phylogeny & Biogeography
A molecular phylogeny of the Memecylaceae would allow us to understand character evolution, such as winged stems and calyx characters, in a phylogenetic framework and to consider a sectional classification similar to that used in Africa for Memecylon (Jacques-Felix, 1978) and Warneckea (Stone, 2010). 
A phylogeny would also allow us to understand the biogeography of the family in Malesia and globally and would allow us to test whether the distributions of Memecylaceae in Asia are restricted by phylogenetic niche conservatism due to either an ancestor that was suited to ever wet environments such as in Malesia today or seasonal environments similar to that of Indochina.

Fossils

There are two known fossils of Memecylaceae. Fossil Memecylon wood from 40mya has been described from Germany (Gottwald, 1992) and a fossil leaf from about 28mya has been found in Eastern India (Awasti & Mehrotra, 1995). 


The fossil leaf has been described as Memecylon amplexicaulensis, based on morphological similarities with the leaves of M. amplexicaule Roxb. This fossil was found in a coal deposits along with species associated with coastal vegetation, such as Avicennia, Rhizophora and a species of Terminalia similar to the coastal Terminalia catappa. While it is difficult to tell the difference between M. amplexicaule and M. caeruleum based on vegetative characters each species has affinities to different forest types. M. amplexicaule is found mostly in inland forests, with a distribution today restricted to Malesia and not stretching beyond Peninsular Thailand. While M. caeruleum var. caeruleum is found in mostly coastal forests and stretches in distribution from Java to Burma and possibly beyond. It is possible that this fossil is actually M. caeruleum var. caeruleum. 


This fossil leaf could be used to date a phylogeny of Memecylaceae which could be used to test the dated phylogenies of Renner (2001) and Morley et al. (2003) and shed light on the historic biogeography of the Asian region. 


[image: image109.emf]
Figure 107. Memecylon amplexicaulensis fossil leaf (Awasthi & Mehrotra, 1995).
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APPENDIX I: Memecylaceae not found in Asia 

[image: image110.jpg]Figure. Mouriri apiranga Spruce ex Triana (Spruce 812, Brazil).
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Figure. Votomita monadelpha (Ducke) Motley. (Ducke 18494, Brazil).
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[image: image112.jpg]Figure. Warneckea guineensis (Keay) Jacq, —Fé1. (Meikle 1253, Nigeria).



[image: image113.jpg]Figure. Spathandra blakeoides (¢ Dor) Jacq, -Fé1. (Mann 988, Gabor).
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APPENDIX II: Type Specimens
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[image: image115.jpg]Figure. M. amplexicaule Roxb. (Plate 1055, Plants of the Coromandel Cosst)

Pe



[image: image116.jpg]Figure. M. appendiculatum Blume (Korthals 5.0.).
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[image: image117.jpg]Figure . M. brandisianum Cradb. (et 14169),
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[image: image118.jpg]Figure. M. caloneuron Mig, (Tsijsmann .0.).
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Figure. M. cantleyi Ridley. (Ridley 13012 (SING), Lectotype here designated).
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Figure. M. cantleyi var.crassifolia Wiedasa (var. nov) (Sangkachand et al 105%)
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[image: image121.jpg]Figure. M.candatum Craib (Kot 10433)
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[image: image122.jpg]Figure . M. chevalierii Guillaunin (Chevatier 31756)
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Figure. M. costatum Miq. (Korthals s ).
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[image: image125.jpg]Figure . M. cinereum King (King’s Collector 3143).
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Figure. M. confertifforum Merz. (Sqpies 757),
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Figure. M. corticosum Fidl. (Kl

055 7027)
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[image: image130.jpg]Figure 22. M. corticosum vas. parvifolia Wijedasa (var. nav). (Kesr 18319)
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Figure 22. M. dickotomum var. rotundatum (Crait) Maxwell, (Kerr 15766)
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Figure. M. depokkense Bakh. £ (Beumée 6841) ve



[image: image134.jpg]Figure. M. dissitum Crait (Ketr 13408 (ABD), Lectotype here designated).
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Figure 22. M. adule Rob. (Plate 82: Plants of the Coromandel Cosst)
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[image: image136.jpg]Figure. M. edule Roxb. (Wallich 41074, Roxburgh specimen lectatypified by Bremer highlighted).
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[image: image137.jpg]ure . M. edule var. brevipes Craib. (Put
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[image: image139.jpg]Figure. M. elagans Kurz (Kurz 5.0).
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[image: image140.jpg]Figure. M. elmeri Metz. (Elmet 21 646),
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[image: image141.jpg]Figure 22. M. apiphyticum King (King’s Collector 5184)
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Figure 22. M. eugeniiflora Ridl. (Ridley 14695).
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Figure. M. floribundum Blume (Blume, CLv. (L), Lectotype here designated).
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Figure. M, fruticosum King (King’s Collector 2971).
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[image: image148.jpg]Figure. M. geoffrayi Guillaumin. (Geoffray 470%is).
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[image: image149.jpg]Figure. M. gigantifolium Elmer (Elmer 13545),
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Figure 22. M. gracitipes Ridl, (Curtis 1203
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[image: image151.jpg]Figure. M. grande var. mervuicum C.B. ClatkeRoxb. (Griffith s.0),
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[image: image152.jpg]Figure . M.griffithianum Kuz. (Griffth 5.0)
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Figure. M. karmandii Guilaumin. (Harmand 1215).
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[image: image154.jpg]Figure 22 M. heteropleurum Blume




[image: image155.jpg]Figure. M. heteroplenrum vas. olivaceum King (King’s Collector 2775).
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[image: image156.jpg]Figure. M. intermedium Blume. (B
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[image: image159.jpg]ure. M. laevigatum Blume (zollector unknawn, s




[image: image160.jpg]Figure.. M. lampongum Miq, (Teijsmann 4251)
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[image: image161.jpg]Figure . M. laxiflorum Wall. ox Ridl, (Wallich 4472)
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[image: image162.jpg]ure. M. Hlacinum Zoll, & Moritz. (Zoltinger 1




[image: image163.jpg]Figure. M. longifolium Ridl. (Ridley 9475)
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[image: image164.jpg]Figure. M. maingayi C.B. Clarke (Maingay 1422, herbarium distribution number 814).



[image: image165.jpg]Figure. M. minutifforum Miy. (Die




[image: image166.jpg]. myrsinoides Blume (Blume 1374)




[image: image167.jpg]. nudum Blume (Has




[image: image168.jpg]Figure . M. oleifolium Blume (Korthals s.0).
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Figure. M. ovatum Sm. (unknown LINN 1611)
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[image: image170.jpg]ure. M. panciflora vas. brevifolia Caib (Haniff & Nur 4070),
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[image: image172.jpg]ure. M. plebejum Kuez (Kuez




[image: image173.jpg]Figure. M. plebejum var. ellipsoideum Craib (Ko 10241).
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[image: image174.jpg]Figure. M. plebejum var. siamense Craib (Ko 1317).
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Figure. M. plebejum var. symplocimum Crait (Kerr 1327),
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[image: image176.jpg]Figure. M. pubescans (C.B. Clarke) King, (Griffith 7736)
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[image: image177.jpg]ure. M. pseudo-nigrescens Blume (Blum:




[image: image178.jpg]


[image: image179.jpg]Figure. M. steenisii Bakh. £.(van Steenis 137%)
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Figure. M. tenuifolum Ridl. Forest Guard 0745)



[image: image182.jpg]ure. M. tricolor Craib (Kot 8495).




[image: image183.jpg]ure. M. tricolor vas. latifolium Crait (Kerr




[image: image184.jpg]ure. M. trifolia var. longipes Craib (Kexx




[image: image185.jpg]ure . M. venosum Merr. (Clemen




[image: image186.jpg]Figure. M. wallichit Rid. (Waltich 4103C).
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