Diversity of Vascular Plantson the Cliffsand Rocky Ridges of
Sankalakhiri Rangein Betong District, Yala Province

Jarearnsak Sae Wai

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Sciencein Botany
Prince of Songkla University
2009
Copyright of Prince of Songkla University



Thesis Title Diversity of Vascular Plants on the Cliffs and Rocky Ridges of
Sankalakhiri Range in Betong District, Yala Province

Author Mr. Jarearnsak Sae Wal

Major Program Botany

Major advisor: Examining Committee:
............................................................................................................ Chairperson
(Assoc. Prof. Dr. Kitichate Sridith) (Prof. Dr. Puangpen Sirirugsa)
Co-advisor: (Assoc. Prof. Dr. Kitichate Sridith)
(Assoc. Prof. Dr. Obchant Thaithong) (Assoc. Prof. Dr. Obchant Thaithong)

(Prof. Dr. Pranom Chantaranothai)

The Graduate School, Prince of Songkla University, has approved this
thesis as partia fulfillment of the requirements for the Master of Science Degree in

Botany

(Assoc. Prof. Dr. Krerkchai Thongnoo)
Dean of Graduate School



4 A 1 o a o a
%ﬂa“ﬂ‘lﬁwuﬁ ﬂ’Jmﬁmﬂﬁmﬂmmﬁ%uwamﬁmuanmwﬁﬁmLl,azﬁumn‘ﬁuuu

Wondunains lumwadnoiung 3ariaezan

Riiou WsyAna w3
A1 nABMARS
nsinm 2552

UNAAGD

fﬂiﬁﬂ‘]&lTﬂ'ﬂllﬁﬁ"lﬂﬁﬁ"lﬂﬂl@ﬁﬁ%ﬁﬁ@ﬁuaﬂﬁU%L'Jiuﬁﬁj'm"l LazauuIHUUY
[ o v [ 1 v J
Lﬁi’)ﬂl"]ﬂf’fﬂﬂ”la"lﬁ% 114LGIJ§5]’E]1LI]@L1J@\1 JWHINYLAN i%ﬁ?ﬂ\i!ﬁ’ﬂuﬂa"lﬂﬂ 2548 ﬁuﬁauqumwu‘ﬁ
A A o A o a & k) 4 a ard a =)
2550 WUNBUNOAUAYIIUIU 223 BUA %915znouniey llajﬂll‘%l@ 7 ¥Ua 15U 41 v WY
< A a A 2 J a A 2 = a 1 A A1 o A
wanalaee 3 ¥UA W‘If(lllmfl\iﬂ 113 ¥UA uazwﬂmammm 59 ¥UA bluﬂqmmwwwammm
¥ A A ) Y o g 1 Aa Ao A A A
My W“ﬁiuﬁﬂﬂﬂaﬁﬂllll ﬁmgﬂuﬂqu‘nummwmﬂwamuazmm’;uﬂmﬂmﬂwqﬂ o 40
a = dy P oaA A ' I a ] A 9y 1
FUA Gl,uﬂ”liﬂﬂ‘hﬂuW‘U'ﬂ MW‘KTWH@'J"I@T%ﬂglﬂu%uﬂiﬁmmﬂﬂiaﬂ 2 ¥UA llﬂLLﬂ Hoya sp. Lo
Dendrobium sp. tazwuiynds limetiseauludsamalnesnneusuin 16 wila laun
Syngramma minima Holttum, Willughbeia tenuitlora Dyer ex Hook.f., Dischidia fiuticulosa Ridl.,
Hoya imperialis Lindl., Elaeocarpus pedunculatus Wall. ex Mast., Didymocarpus citrinus Ridl., D.
cordatus A. DC., Henckelia bombycina (Ridl.) A. Weber, Paraboea elegans (Ridl.) B.L. Burtt,
Pachycentria glauca Triana subsp. maingayi (C.B. Clarke) Clausing, P. hanseniana Clausing,
Coelogyne prasina Ridl., C. ftestacea Lindl., Dendrobium metrium Kraenzl., Epigeneium
9 '
geminatum (Blume) Summerh. Ua& Geostachys penangensis Ridl. UBANAUTINDNFA DY
IUIU 4 WA ulﬁj!,l,ﬂ' Chromolaena odorata (L.) RM. King & H. Rob., Praxelis clematidea
(Griseb.) R.M. King & H. Rob., Clidemia hirtaD. Don U Lantana camaraL.
9
Tumsanil lasaimusseednyasnedugiuinervesnsineduaos
b4 ' '
T 129 iia wieunslddoyaanunmvesiiy (wunald lildwunaly wien) sauds
F01aA199 NUMUINAINGT DU UHAINNY VOUIIANTNITLIBNUT LAz IND 1BV INY
1 o ] a & ! S o an [ a [ a
L‘Hfﬂﬁ @'J’E]EJ"N’S”N’ENVN”HN@ﬁﬁﬂ']eﬂ!ﬂ’ﬂﬁﬂ‘l%ﬂll'ijiLl 'WW‘ﬁﬂﬂ!“l/i’ﬁsb'ﬂﬁTJVIEJT?IEJ?NEUG"IL!?@HW%

(% d A

aan o J d A 4 o a (% aa
(PSU) WW‘Eﬂm“V]ﬁ%ﬁWﬁ@iWﬁfJﬂﬁu FINTWUT IWIINTUNHIING QY (BCU) HADHUNN

a [ I A

9 1 Aa o o @ o A a
NIUNNA (BK) wawasm"lm ﬂtmq‘nmmmwmamﬂmaxwuﬁwm (BKF) WWHAUNNW

a

anan

a 1] 1 Aaa 1] o 4 <
UMINGNABVOULAY (KKU) LAz AN A NNy IUNgnEAEas aunanssu1ad1asna (QBG)
Y
el ldussoedpyasdanuiivus nantm uazuudumniulszianaiag nieudie
Y a =2 o ™ P A o A A
nmilszneu tazldenilsedeanyuzanuiunlsvesesndseneustiansia Il ludaauisn

Y
WUVUAUIH U AT



Thesis Title Diversity of Vascular Plants on the Cliffs and Rocky Ridges of
Sankalakhiri Range in Betong District, Yala Province

Author Mr. Jarearnsak Sae Wai

Major Program Botany

Academic Year 2009

ABSTRACT

A study on the diversity of vascular plants on the cliffs and rocky
ridges of Sankalakhiri range in Betong district, Yala province, was conducted from
October 2005 to February 2007. A total of 223 vascular plant species were recorded.
Seven species were lycophytes, 41 species were pterophytes, three species were
gymnosperms, 113 species were dicots and 59 species were monocots. The most
speciose family was Orchidaceae with 40 species. Two species of vascular plants are
expected to be new to science, i.e. Hoya sp. and Dendrobium sp. and 17 species are
new records for Thailand, i.e. Syngramma minima Holttum, Willughbeia tenuiflora
Dyer ex Hook.f., Dischidia fruticulosa Ridl., Hoya imperialis Lindl., Elaeocarpus
pedunculatus Wall. ex Mast., Didymocarpus citrinus Ridl., D. cordatus A. DC.,
Henckelia bombycina (Ridl.) A. Weber, Paraboea elegans (Ridl.) B.L. Burtt,
Pachycentria glauca Triana subsp. maingayi (C.B. Clarke) Clausing, P. hanseniana
Clausing, Coelogyne prasina Ridl., C. testacea Lindl., Dendrobium metrium Kraenzl.,
Epigeneium geminatum (Blume) Summerh. and Geostachys penangensis Ridl. In
addition, four alien species were recorded in the study area, i.e. Chromolaena odorata
(L) R.M. King & H. Rob., Praxelis clematidea (Griseb.) R.M. King & H. Rob.,
Clidemia hirta D. Don and Lantana camara L.

Descriptions of 129 vascular plant species and status of these taxa
(common, uncommon, rare) together with ecological data, localities and distribution
ranges of each species are presented as well as photographs. All voucher specimens
have been deposited at the Prince of Songkla University Herbarium (PSU), with the
duplicates sent to Chulalongkorn University Herbarium (BCU); Department of
Agriculture Bangkok Herbarium (BK); The Forest Herbarium, Department of
National Park Wildlife and Plant Conservation (BKF); Khon Kaen University
Herbarium (KKU) and Queen Sirikit Botanic Garden Herbarium (QBG). The
vegetation types in the study area are described and illustrated. The variations in
floristic composition of the vegetation on these mountain ridges are also discussed.
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CHAPTER 1

INTRODUCTION

Mountain ridges, cliffs and rocky outcrops are diealistinct and
unique habitats, their vegetation communities diffearkedly from those of
surrounding areas. Such habitats, under these edapt microclimatic conditions,
are characteristically terrestrial/habitat island®reover, mountain ridges, cliffs and
rocky outcrops among tropical rain forests can egarded as the xeric islands
(Parmentier, 2003) and are often considered as Is\mlestudying ecology as well as
biogeography (Porembskt al., 1996). The isolated rocky outcrops in tropicatiéd
are well known as the “inselbergs” and the vegetatin the so called inselbergs have
been studied by many botanists and ecologists|iidiret al., 1996; Porembsilet al.,
1997; Burkeet al. 1998; Burke, 2002; Parmentier, 2003; Miuller, 2088rembski,
2007), however, in tropical Asia this term and ¥lkgetation has been scarcely known.
In any case, the vegetation on non-limestone maumidges and rocky outcrops in
Malesian region is usually recognised as the héast and also called kerangas
(Whitmore, 1975; 1990; Davies and Kamariah, 19%®)conservation terms, heath
forest systems should be given priority for habitahservation due to its fragile
ecosystem (Whitmore, 1990). In addition, there seeral rare and endemic species
apparently restricted to the heath forest ecosys{gan Steenis, 1971; Wong, 1998).

In Thailand, there are very few comprehensive stidin flora and
plant vegetation on rocky outcrops. Most botarmeatks on rocky outcrops have been
concentrated on rare and threatened plants in timesand sandstone habitats in the
northern and northeastern parts of Thailand, there some studies in Doi Chiangdao
(Santisuk, 1998; Nanakorn, 2003; Chayamerél., 2005), in Phu Kra Dung National
Park (Koyama and Phengklai, 1989), in Phu Hin R&ta National Park (Sridith,
1989), in Pa Hin Ngam Forest Park (Suddee, 1998)imrPha Taem National Park
(Boonjaras, 2002). In contrast to the situationPeninsular Thailand, there is very

limited information about limestone as well as tiomestone flora.



The Penisular Thailand lies on the northern part Toii-Malay
Peninsula, is one of the richest areas in diverdityabitat types and flora, it includes
the transition zone between Indo-Chinese and MateBoristic regions (Takhtajan,
1986). According to van Steenis (1950), 575 gemdrdowering plants have their
northern or southern range limits near Thai-Malaygborder, the boundary between
this two floristic regions is, here, taken as KarBattani line (Whitmore, 1975), and
this overlap should, then, be documented, thusngddalue to the biodiversity of
Peninsular Thailand. Topographically, there areghmain mountain ranges running
through the length of the peninsula, i.e. the Phuke Nakhon Si Thammarat and the
Sankalakhiri (Pongsabutra, 1991). Moreover, tha® many scattered limestone
outcrops throughout the peninsula, while the higbuntain ridges of these nearly
continuous mountain ranges are mainly composedraritg. These areas serve as
habitats for many rare and endemic plants. Thezetoey are very important for plant
genetic resource conservation. Nowadays, scientifiowledge of biodiversity on
rocky outcrops in Peninsular Thailand is still lied, while many human activities
cause a significant increase in extinction risknafive plant species. The study in
order to get the account of the biodiversity, natyslant vegetation, rarity and
endemism on isolated habitats is urgently neededhat moment, especially in
Sankalakhiri range which is the natural border leetwThailand and Malaysia, where
was less explored in the past.
Betong is the southernmost district of Thailand,iclvhlocated in

Sankalakhiri range. It borders the Malaysian statds Kedah and Perak.
Phytogeographically, it falls in the peninsularrigtic region (Smitinand and Larsen,
1970), which is connected to Perak sub-provinc®afinsular Malaysia. The Perak
sub-province is a special area of high diversitg andemism of plants, as it is the
meeting point of different floristic elements, inding the Burmese-Thai elements, the
Sumatran elements and the Malayan elements (imguelndemic elements) (Ashton,
1992; Wong, 1998) and due to the fact that Betastgict is next to the state of Perak,
Malaysia, therefore the flora of this sub-provinebich belongs to the Malesian
floristic region might continue to some parts ofnisular Thailand, especially in
Betong, the southernmost frontier of Thailand. Heeveit is such a pity that there has

been limited information concerning the flora areyetation in this area. This might



due to the fact that the area of Betong and thacad} areas are still unexplored.
Previously, botanical surveys in this area werenitganade by Dr. A.F.G. Kerr in
1923 and 1925 (Jacobs, 1962). In the last decaxtg, few additional surveys were
made by the staff of the Forest Herbarium, NatioRakk, Wildlife and Plant
Conservation Department, Ministry of Natural Resesy Bangkok. Some of these
collections were reported to be newly recorded isgefor Thailand (Lindsagt al.,
2003; Saensoulet al., 2003). It is, therefore, of interest in terms diversity,
biogeography and conservation to study the vasfola in this area.

Betong’s terrain is mostly mountainous and hillgaarTypes of forest
are mostly tropical lowland evergreen forest (tdipterocarp forest) and lower
montane forest according to Whitmore (1975). Howetleere are a few attractive
isolated mountain ridges, the edaphic climax foromat, which include both limestone
and non-limestone areas, the non-limestone florahen Peninsular Thailand was
poorly known compared with the limestone flora.tRarmore, some of these montain
ridges are being destroyed. The habitat destrucimasion by alien species and over
exploitation are the main causes of biodiversigsldConsequently, it is interested in a
study of plant diversity on non-limestone mountaitiges, which has never been

reported in Peninsular Thailand.

OBJECTIVES

1. To investigate diversity of vascular plants dre tcliffs and rocky ridges of
Sankalakhiri range in Betong district, Yala prow@nc

2. To obtain the details of morphology, ecology gedgraphical distribution of these
vascular plants.

3. To study vegetation and compare the species asiign of vascular plants
between the study sites (floristic similarity).

4. To increase the number of reference plant diodles in Thai Herbaria.



LITERATURE REVIEW

Botanical studieson rocky outcropsin tropical region

Most botanicalorks on rocky outcrops have been concentrated in
tropical Africaand floristically best known is the vegetation ofesw African
inselbergs. The information about flora, vegetatiand their important in the
following works were mainly investigated from thieetrocky outcrops in tropical
Africa and some studies in Australia:

Porembski et al. (1997) provided a general overview of plant
communities on tropical inselbergs and statedftbed and vegetation of inselbergs in
different geographical regions are clearly distinidie most species-rich families of
African inselbergs are Fabaceae, ScrophulariacedelLantibulariaceae, while the
most species-rich families in South American inegls are Melastomataceae,
Orchidaceae, Cactaceae and Bromeliaceae. The tiegetd# Indian inselbergs is
similar to the vegetation of African inselberg la¢ family and genus level.

Hunter and Clarke (1998) studied the flora and tag® on granitic
outcrops in eastern Australia, 28 plant communitied 671 vascular plant taxa were
recorded. A high number of rare and threatened taee been found in these
communities and many of which are restricted tortiody outcrops.

Burke (2002)ktudied the plant communities on granite inselbenys
six dolerite dykes in the central Namib desert, thiee plant communities were
recognised, these mentioned plant communities edlected the diversity of habitats
and the high conservation value of inselbergs antlbaglesert landscape.

Parmentier (2003) investigated species composdfahree inselbergs
from continental Equatorial Guinea. The vegetat®dominated by monocotyledons
(Orchidaceae, Cyperaceae and Poaceae). Intergstalghough the inselbergs are
very close to each other, but they significantlffediin their vegetation and these
could be explained by the insular property of iheel vegetation surrounded by rain
forest.

Mualler (2007) studied on herbaceous vegetation edssnally wet
habitats on inselbergs and lateritic crusts in vaesk central Africa, plant communities

were grouped into three large blocks, i.e. the camities of rock pools and shallow



depressions, mat vegetation and open pioneer coitiesurThe spatial mosaics and
the vegetation dynamics were also discussed.

In contrast, information about flora and vegetatdmocky outcrops or
inselbergs in tropical Asian is very sparse. Batahistudies on limestone hills,
mountain ridges and summits in the Peninsular Mddagre as follows:

Chin (1977) documented 1,216 species of vasculantgl from
limestone hills in Peninsular Malaysia, there aB5 3pecies characteristic of the
limestone flora and about 254 species are confittedimestone habitats. The
limestone vegetation was described and devidednimte subdivisions, i.e. base of
hills, talus slopes, hill slopes to about 60° stems steepness, gullies and valleys,
cliffs and near-vertical slopes, summits with cdesable soil cover, summits with
none or very little soil cover, coastal limestomel aisturbed areas.

Stone (1981) reported the vegetation and flordnefsummit region of
Gunung Ulu Kali (Genting Highland), two vegetatitypes (i.e. upper montane forest
and elfin-forest) and more than 460 species wearegrdsed.

The other mountain summits in the Peninsular Madaysuch as
Cameron Highland, Fraser's Hill, Gunung Jerai, TregpHill, etc., these mountain
peaks, sandstone plateau and quartzite areas affea island habitats and serve as
habitats for many rare and endemic plant speciesj/V1998).

The botanical studies on rocky outcrops in the heart and north
eastern of Thailand are as follows:

During August to September 1988, the Thai-Japanestnical
expedition was undertaken by the cooperation betwidei and Japanese botanists.
The botanical expedition was made in Phu KradueagoNal Park. About 13,000
sheets and 130 living plants were mainly colledtedh the summit plateau of Phu
Kradueng National Park (sandstone) (Koyama and diiain 1989).

Sridith (1989) studied the flowering plants on rguatform of Phu Hin
Rong Kla National Park (sandstone). Eighty eiglecggs were recorded, including 54
species of dicotyledons and 34 species of monambyls. The most species-rich

family was Orchidaceae.



Suddee (1995) studied the flowering plants in taeHih Ngam Forest
Park (sandstone). One hundred and forty one spetidsotyledons were recorded.
The richest familyn number of genera and species was Fabaceae.

Santisuk (1998) investigated the vegetation an ftd Doi Chiangdao
(limestone). The enumeration of the threatenedtplaf Doi Chiangdao and the
information on their fragile habitat were providdgigthty nine species of rare and
endemic seed plant species in the montane zoneregoeted.

Boonjaras (2002) studied the flowering plants ira Flaem National
Park (sandstone). One hundred and seven speciaes n@eognised, including 74
species of dicotyledons and 33 species of monabdyls. The top three species rich-
families were Orchidaceae, Fabaceae and Scrophcdae. There were six endemic
species recorded in the area.

Nanakorn2003) surveyed and collected the rare plants friooi
Chiang Dao, three hundred herbarium specimens degesited at the Queen Sirikit
Botanic Garden Herbarium (QBG) and additional livpiant collections of some rare
and endangered species were collected and plantéieinursery of Queen Sirikit
Botanic Garden.

Recently, Chayamaritet al. (2005) published the Flora of Doi
Chaiangdao. The information about flora and vegetabf Doi Chaiangdao were
presented. The species lists of plants were prdyimeluding 93 species of rare and

endemic species.

Floristic inventories and botanical studiesin Peninsular Thailand

In 1930, F.W. Foxworthy an Americéiotanist worked in Peninsular
Malaysia surveyed and collected the plant specinfems the southern part of
Peninsular Thailand. Mainly based on the domingeces of Dipterocarpaceae,
Foxworthy (1979) stated that the plant species amitipn in the forests of two
southernmost provinces of Thailand (Yala and Nantt) is similar to that of the
Peninsular Malaysia.

Congdon (1982) studied the vegetation of TarutatoNal Park, Satun
province. Ten vegetation types including the limastvegetation and scrub forest on

the top of mountains were enumerated together avitbgetation map of the islands. A



total of 869 species were recognised, among th&&e species were found on
limestone.

Maxwell (1986) documented 596 species and 128 fesndf vascular
plants from Ko Hong Hill in Hat Yalistrict, Songkhla province. Many plant
specimens were partly collected from sandstonetdtsband deposited at Prince of
Songkla University Herbarium (PSU).

Ramsri (1986) studied vascular plants at Gahronils,Aghao Luang
Natinal Park. Eighty one families, 174 genera a2d 2pecies were recorded.

In 1990, the Thai-Danish botanical expedition wastlp undertaken
from limestone habitats in Surat Thani, Trang, %biey and Yala provinces. This
botanical expedition was reported by Larsen (1992).

Sirirugsaet al. (1999) studied the diversity of vascular plantsTan
Nga Chang Wildlife Sanctury. A total of 905 specidd4 genera and 129 families
were recordednd the vegetation types were classified into seypes based on
habitat types.

Niyomdham et al. (2000) reported three plant community types at
Hala-Bala wildlife Sanctuary in Yala and Narathivymovinces, i.e. tropical lowland
rainforest, lower montane rainforest and vegetatoer limestone hill. The stunt
shrubs and trees found on limestone hills belonolyn&o the families Ericaceae and
Podocarpaceae (Ericaceae dvatrydium community). There are several species of
orchids and ferns, and in additiblepenthes spp. are commonly found.

Sridith (2002) studied the remnant of vegetatioraaoastal sandbar in
Songkhla Province. Ninety eight plant species wemdrded. Vegetation profiles of
study plots at Ban Ta-ling Chan village, Chanariistvere provided.

Laongpol (2003) studied the flora and vegetatiamnglthe coast in
Narathiwat province. One hundred and fifty seveacgs of vascular plants were
recorded. Ten plant communities were recognisedsethplant communities were
grouped into three types of vegetation, i.e. duresgland vegetation, dune scrub
vegetation and dune woodland vegetation.

Leeratiwong and Jornead (2003) studied the diwedasitascular plants
in Sriphangnga National Park, Phangnga. Five huhdrel forty three species were
reportecand the distribution of each species also was geaki



Previous accounts of botanical studiesin Betong

Dr. A.F.G. Kerr is one of the few botanists whovayed and collected
the plant collections from Betong in 1923 and 193ty nine specimens were
collected, as recorded in detail by Jacob (1962).

Maknoi (2000) studied Zingiberaceae in Thai-Malagsiborder.
Nineteen species of Zingiberaceae were collectaah iBetong. Of these, six species
were reported to be new records for Thailand.

In the last decade, many plant specimens colleftted Betong have
been reported to be newly recorded for Thailangl, Rolyalthia lateritia J. Sinclair
(Bunchalee and Chantaranothai, 200&gtonia pectinata R. Br. (Lindsayet al.,
2003), etc. Many Malesian elements in Thailand hamly been found in Betong
district and they are also very rare species fail@hd, e.gArgostemma subcrassum
King (Sridith, 1999)Alpinia scabra (Blume) Baker (Saensouk al., 2003), etc.

According to Poomat al. (2005) in an account of threatened plants in
Thailand, many Malesian plants have only been faatrBletong such d@omatocal pa
kunstleri (Hook.f.) J.J. Sm.Shorea macroptera Dyer, Ridleyandra kerrii A. Weber,
Dissochaeta conica (Bakh.f.) ClausingWightia borneensis Hook.f., Rhododendron
jasminiflorum Hook.f., Disgpalum pulchrum (King) J. Sinclair,Pinanga perakensis
Becc.,Breynia coronata Hook.f., Licuala scortechinii Becc.,Alchornea villosa Mill.
Arg., Medinilla clarkei King andMedinilla scortechinii King.

From the literature review, it was found that thérmation of flora
and vegetation on mountain ridges and rocky ougiiaghe Peninsular Thailand is
very scarce, especially in Betong. Therefore, iswapected that many rare, poorly
known or undescribed species was to be found satga.



CHAPTER 2

MATERIALSAND METHODS

STUDY AREA

1. Location
Betong district is situated in the southernmostvpree of Thailand,
which located in Sankalakhiri range. It borders Malaysian state of Kedah and
Perak. The northern part is next to Than To disticYala province and Chanae
district of Narathiwat province is on its east bandThe area lies approximately
between latitudes 5° 36'-6° 00' N and longitude®’ B®'-101° 30' E, which covers an
area of 1,328 ki(Figs. 1-3), it is 140 km from Yala and 1,224 ko Bangkok.

2. Topography and geology
The topography of Betong is mostly mountainous laifig area, varied
in altitudes ranging from 140-1,535 meters abowaelseel (Fig. 1), the highest peak
of Sankalakhiri range on Thai-Malaysian border immGg Ulu Titi Basah. There are a
few small isolated rocky outcrops scattered indhea, the approximate ranges of the
areas of these rocky outcrops are about 5 to 1fauesc Their topographic features are
characterised by the steep slopes, dome-shapetuserwvith the high cliffs. They rise
abruptly from the surrounding area. The geologyhef area mainly consists of two
major types, i.e. Triassic granites and Devonidaran metamorphic rocks (Betong
and Yaha formations). There are very few middle®&n limestone outcrops (Ratburi

group) near the town of Betong at Ban Ko Mo 4 (Rig.

3. Climate
According to Koppen'’s classification system of ditie region analysis
in Kottek et al. (2006), the climate of Betong belongs to the taprainforest climate
(Af). The precipitation in this area is under th&luence of the southwest and
northwest monsoons. The average annual rainfaibuslly above 2,000 mm per year

and there is no distinct dry season. Climatologilzeh about study sites are available

9
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from Betong district and the Meteorology of Yalaoyince (Figs. 4-5). During the
study period (January-December 2006), a total Ofrbih days were recorded and the
heavy rainfalls occurred in the months of Septeméed October. The relative
humidity of Betong region is high throughout theyerhe summits of study sites are
usually fog-covered in the early morning throughtheé year. However, the relative
humidity may drop below 60 % on the exposed ridgas when windsThe monthly
average maximum and minimum daily temperaturesénfoothills range from 20 °C
to 33 °C, but on the exposed areas of rocky ridgesirier and hotter than those shady
conditions in surrounding area. The day temperataea reach higher than 40 °C in
sunny days, whereas at night and early morningtehmeratures may drop to 15 °C.
The lowest temperatures are usually recoreded mualg and February, while the
highest temperatures occur between March and April.

4. Forest

Forest area of Betong is about 50 % of the totahaapproximately
650 knf including two protected areas in the eastern part,Bang Lang National
Park and Hala-Bala Wildlife Sanctuary. The othae$b areas usually occur in high
altitudes near Thai-Malaysian border and some exeattin isolated patches on steep
slopes, mountain ridges and rocky outcrops (FigA8tording to Whitmore (1975),
types of forest in Betong region are mostly tropicavland evergreen forest (hill
dipterocarp forest) and lower montane forest. Tiedipterocarp forest is dominated
by Shorea curtisii Dyer ex King and the shaded palms, suchEageissona triste
Griff., Iguanura spp. andPinangna spp., which are typically found in Malayan type
forest. The floristic composition of lower montafogest varies locally, it is usually
dominated by Dacrydium elatum (Roxb.) Wall. ex Hook. (Podocarpaceae);
Lithocarpus spp.,Quercus spp. (Fagaceaeghima wallichii (DC.) Korth. (Theaceae);
Rhododendron spp. and/accinium spp. (Ericaceae) (Niyomdhaehal., 2000).
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5. Study sites
Five isolated study sites were chosen including-limestone and
limestone areas in order to study diversity, plapécies composition and floristic
similarity (Table 1, Figs. 1-3).

Table 1. Location, geology, rock/soil pH, elevation and sit¢he study sites.

Study site Geology Ro%kéSoH Ele(vrigmn Appr((r):élcrtn;tee)area

A. Gunung Silipid Quarzitic phyllite 4.20-4.50 550466 8
5°53'N, 101° 09' E

B. Khao Hin Ban Chantharat Quarzitic phyllite 4.1865. 600-700 10
5°47'N, 101° 12' E

C. Khao Hin Ban Bo Num Ron  Quatrzitic phyllite 3.80-.0 600-675 5
5°52'N, 101° 05' E

D. Khao Hin Ban Piyamit 2 Granite 4.05-4.75 850-1,050 5
5°53'N, 101° 01'E

E. Khao Hin Ban Ko Mo 4 Limestone 7.57-7.81 450-550 5

5°48'N, 101° 03'E

The five study sites are isolated from each otlyeat matrix of different
habitats (lowland evegreen forest and/or rubbentptaon), the study sites are 7 to

22.5 kilometers apart from each other (Fig. 6).

E

D 10

C 7 8.5

B 16 22.5 17

A 13 8.5 15 155

Figure 6. Distances between the study sites (km).
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DATA COLLECTION

1. Exploration and plant collection
Surveying and collecting were conducted in the yssites at monthly
or bimonthly intervals from October 2005 to Febyua007. Most plant taxa were
collected and made in the form of herbarium speosr(@cluding both dry and spirit
specimens), but some species (lacking key chagctepg. flower, fruit, fertile
segment, etc.) were only observed and noted. Eiallogata, habitats, habit and
some diagnostic characters of each specimen, sudolar, smell, etc. were noted
and photographs were taken in the field. Specinmengssing followed the directions
specified in “The Herbarium Handbook” (Foreman &nidison, 1998).
2. Vegetation data collection
The photographs of all study sites (A-E) were talsllowing the
structure of vegetation. The abundance of eachiepeas registered in each study
site in order to investigate floristic similarityn@ng study sites.
The abundance of each species was estimated dyineyerms of
percent cover as described by Kent and Coker (199% numerical scores based on

the subjective scales were recorded as follows:

5 = highly abundant (76-100% cover)
4 = abundant (51-75% cover)

3 = common (26-50% cover)

2 = few (6-25% cover)

1 = scarce (1-5% cover)

0 = absent
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LABORATORY STUDY

The collected specimens were identified by usinghbkeys and
descriptions from available taxonomic literatureeg citations) and compared with
identified herbarium specimens from Prince of Sdadkniversity Herbarium (PSU).

The specimens were studied in detail of morphologgler a stereo
microscope such as indumentum, flower and fruit ratters. Some small
morphological characters such as size and shapeeafs/spores, etc. were observed
and measured under a compound light microscope.

A description of each species was prepared basedpecimens
collected at non-limestone study sites (A-D). Imliadn, some ecological data and
geographical distribution of each species weraeenatd from the literature.

For the plant name authors, other citations andeafdtions used in
this thesis are followed Brummitt and Powell (199@hd according to the
International Plant Names Index (IPNI) (The Plarmanis Project, 1999). The
terminology concerning the morphology of plantsfalowed Harris and Harris
(2001).

All voucher specimens have been deposited at tied®of Songkla
University Herbarium (PSU), with at least three litgies if possible sent to the other
Thai Herbaria, i.e. Chulalongkorn University Heibar (BCU); Department of
Agriculture, Bangkok Herbarium (BK); The Forest Harium, Department of
National Park Wildlife and Plant Conservation (BKHXhon Kaen University
Herbarium (KKU); Queen Sirikit Botanic Garden Heiban (QBG) (abbreviation
according to Index Herbariorum).

Note: Because the main aim was to study the poorly knoamlimestone species,
plants from the limestone site E were not descrilbedetail. This site was only
included in the vegetation study.
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FLORISTIC AND VEGETATION ANALYSES

Floristic richness of each non-limestone study dHfeD) was
determined by directly counting the number of spgcigenera and families
documented. The estimated species richness ofreactimestone study site as well
as all non-limestone study sites were calculatéujuspecies-area curves.

Habit/lifeform and habitat classification methodsres used to classify
the vegetation on quartzitic phyllite ridges intabdivisions. The vegetation
descriptions of all study sites (A-E) and the ilfations of some selected study sites
(A-C) were prepared together with photographs.

Floristic similarity among study sites (A-E) wasalysed according to
plant species composition and abundance. Clustdysia was performed with PC-
ORD software version 5 using the Sgrensen distaresure and Ward's method for
linking groups (McCune and Mefford, 2006).



CHAPTER 3

RESULTS

PART I: FLORISTIC STUDY

Floristic richness and taxonomic diversity

A total of 223 vascular plant species were recordetiong these,
seven species were lycophytes (3.1%), 41 species pterophytes (18.4%), three
species were gymnosperms (1.3%), 113 species vients d50.7%) and 59 species
were monocots (26.5%) (Table 2). Species list mswshin Appendix 1. Seventeen
species are new records for Thailand, $gngrammaminima Holttum, Willughbeia
tenuiflora Dyer ex Hook.f., Dischidia fruticulosa Ridl., Hoya imperialis Lindl.,
Elaeocarpuspedunculatusiall. ex Mast.,Didymocarpus citrinugidl., D. cordatus
A. DC., Henckelia bombycinéRidl.) A. Weber,Paraboea elegangRidl.) B.L. Burtt,
Pachycentriaglauca Triana subspmaingayi(C.B. Clarke) ClausingP. hanseniana
Clausing,CoelogyneprasinaRidl. C. testacealindl., Dendrobium metriuniKraenzl.,
Epigeneium geminaturfBlume) Summerh. an@eostachys penangengisdl. There
were 25 unidentified species, two species of whaiehexpected to be new to science,
i.e. Hoya sp. andDendrobiumsp. In addition, four alien species were foundha
study area, i.eChromolaena odoratdlL.) R.M. King & H. Rob.,Praxelisclematidea
(Griseb.) R.M. King & H. Rob.Clidemia hirtaD. Don and_antanacamaralL.

Table 2. Number of families, genera and species in majoups of vascular plants

found in the study sites.

Plant groups Families Genera Species
LYCOPHYTES 2 3 7
PTEROPHYTES 15 23 41
GYMNOSPERMS 2 2 3
ANGIOSPERMS 51 113 172

Dicots 43 81 113
Monocots 8 32 59
TOTAL 70 141 223

19
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The plant families with the largest numbers of sg®dn each major
group are shown in Table 3. Selaginellaceae haditieest number of species among
lycophytes (4 species, 13.3%), followed by Lycopodiae (3 species, 33.3%). Three
families of pterophytes, namely Polypodiaceae (ddcees, 10.8%), Davalliaceae (7
species, 36.8%) and Aspleniaceae (4 species, 10M%&) among the most common
ferns. The most species-rich families of dicots evésclepiadaceae (10 species,
6.7%), followed by Rubiaceae (9 species, 1.5%),asteimataceae (8 species, 11.4%),
Myrtaceae (8 species, 7.1%), Gesneriaceae (7 spdci) and Moraceae (7 species,
6.4%), while the most predominant monocot familiese Orchidaceae (40 species,

3.3%), Arecaceae (6 species, 4%) and Zingibera&esgecies, 2.5%), respectively.

Table 3. Predominant families in each major group foundthe study sites

(excluding gymnosperms).

Study site

Plant group A B c 5 Total
Lycophytes
Selaginellaceae 3 - 1 1 4/30 (13.3%)
Lycopodiaceae 2 1 - 1 3/9 (33.3%)
Pterophytes
Polypodiaceae 5 5 4 8 11/102 (10.8%)
Davalliaceae 4 4 3 5 7/19 (36.8%)
Aspleniaceae 1 3 1 3 4/37 (10.8%)
Dicots
Asclepiadaceae 2 4 2 5 10/150 (6.7%)
Rubiaceae 4 5 2 7 9/600 (1.5%)
Melastomataceae 6 5 5 6 8/70 (11.4%)
Myrtaceae 5 5 3 2 8/112 (7.1%)
Gesneriaceae 3 4 2 3 71160 (4.4%)
Moraceae 2 3 3 4 7/110 (6.4%)
Apocynaceae 3 4 3 3 5/125 (4%)
Annonaceae - 3 1 1 5/200 (2.5%)
M onocots
Orchidaceae 20 26 14 14 40/1200 (3.3%)
Arecaceae 1 3 1 4 6/150 (4%)
Zingiberaceae 2 2 - 2 5/200 (2.5%)
Poaceae 3 2 2 1 3/600 (0.5%)
% = The number of species found in theysgitts  x 100

The approximately total number of species in Thaila



21

Speciesrichness

The observed and estimated species richness ailaagtants in study
sites are shown in Table 4. The observed and estihspecies richness varied among
sites, ranging from 74 to 127 species and 100 tsif&cies, respectively. The total
species richness of vascular plants in the stueg svas estimated at least about 250

species.

Table4. Number of families, genera and species in theyssites.

. Richness (Observed) Estimated species
Study site , . :

Family Genus  Species richness
A. Gunung Silipid 44 75 99 >120
B. Khao Hin Ban Chantharat 48 96 127 > 160
C. Khao Hin Ban Bo Num Ron 39 62 74 > 100
D. Khao Hin Ban Piyamit 2 52 91 114 > 150

Total 70 141 223 > 250

The total species richness of vascular plants iodland vegetation of
all three quartzitic phyllite ridges (155 speci®@gs about twice as high as that of

grassland and scrub vegetation (82 species) (Eble

Table 5. Number of species recorded in two different sabetation types on
guartzitic phyllite ridges.

Speciesrichness

Study site Grassland and scrub vegetation Woodland vegetation
A. Gunung Silipid 47 78
B. Khao Hin Ban Chantharat 55 116
C. Khao Hin Ban Bo Num Ron 44 53
Total 82 155

Note: See also details of sub-vegetation types in thetagéign study (Page 235-242).
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Plant habitg/lifeforms

Among the 223 species of vascular plants that oeduin the study
sites, the most abundant habit/life form was thahherbaceous flowering plants
(63 species, 28.2%), followed by lycophytes andqmieytes (48 species, 21.5%),
trees (41 species, 18.4%), shrubs (35 species¥dbclimbers (30 species, 13.5%),
palms (6 species, 2.7%) (Fig. 7). Most herbacedast® (including lycophytes and
ferns), shrubs and climbers were lithophytes anédoultative epiphytes, whereas
most tree species were terrestrials. Additionakdhspecies were parasitic shrubs
(Appendix 1).

0,
30 (13.5%) 6 (2.7%)

0,
63 (28.2%) O Herbaceous flowering plants

B Lycophytes and pterophytes
O Trees

O Shrubs

B Climbers

O Palms

35 (15.7%)

41 (18.4%) 48 (21.5%)

Figure 7. The pie chart of habit/life form of vascular plapecies found in the study

sites.

The abundance of plant species

The abundance of each plant species is shown ierdgpp 1. The tree
species with the highest value of relative abundamereSyzygium gratunfwWight)
S.N. Mitra var.gratum (found in almost every study site), aRthodoleia championii
Hook.f. (only found on Gunung Silipid). Some trggesies occurred with high or
moderate numbers of individuals, i.BristaniopsismerguensiqGriff.) Peter
G. Wilson & J.T. Waterh. Annesledragrans Wall. and SyzygiunsyzygioidegMiq.)
Merr & L.M. Perry. In shrubby plants, the specieshvthe highest value of relative
abundance wer¥accinium bancanurmMiq. andMelastoma malabathricurh.
subspmalabathricum Among herbaceous plants, the species with theelkigvalue of
relative abundance wergulalia speciosaKuntze, Dicranopteris linearis(Burm.f.)
Underw.,Pteridium aquilinum(L.) Kuhn, Oleandrapistillaris (Sw.) C. Chr.,
O. undulata(Willd.) Ching andCoelogynecumingii Lindl.
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Species descriptions

Four hundred and twenty two specimens were collectépresenting
129 species, 73 genera and 40 families. The fulbhmmogical descriptions, status of
these taxa (common, uncommon, rare) as well asogcal data, localities and

distribution range of each species together wighphotographs were provided.

Note: Ninety four plant species found in the study sdesld not be described in full
detail because some of the collections were damdgedg the study and inadequate
(lacking key characters such as flowers, fruit ertile segments). They were,

however, included in Appendix 1.

Descriptions of 129 vascular plant species ar®lsis:
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LYCOPHYTES

LYCOPODIACEAE

1. Huperzia phlegmaria (L.) Rothm., Feddes Repert. Spec. Nov. Regni \3dg.62.
1944.—Lycopodium phlegmaria., Sp. PIl. 2: 1101. 1753; Tagawa & K. Iwats. in F
Thailand 3(1): 101979; J.LTsai & W.C.Shieh in Fl. Taiwan 1: 39.994.Plate 5A-B.

Epiphyte or lithophyte Stems pendulous or sometimes erect (when young),
terete, dichotomously and regularly branched, upGam or more long, 1-2 mm in
diam.; roots forming a basal tuft.eaves coriaceous, rigid, spirally arranged or
pseudowhorled, spreading, lanceolate to narrowdpgular or subdeltiod, 5-13 by 2-4
mm, green or yellowish green, glossy, glabrouseihed, apex acute to subacuminate,
base truncate or rounded, subsessile, margin e8tiabili distinct, terminal, slender,
dichotomously branched, 5-20 cm long, 0.5-1 mm iad; sporophylls persistent,
adpressed, triangular-ovate, 1-1.5 by 0.5-1 mnmx apate, base broad, sessile, margin
entire. Sporangia axillary, solitary, with a very short stalk, remim, 0.6-0.7 mm in
diam. Spores homosporous, numerous in each sporangium, tetrahettilete,

subglobular, 25-30 pm in diam.

Thailand.— NORTHERN: Lampang; NORTH-EASTERN: Loei, Nong Khai
SOUTH-EASTERN: Prachin Buri, Chon Buri, ChanthabufPENINSULAR:
Chumphon, Surat Thani, Phangnga, Phuket, Krabi, hdiak Si Thammarat,
Phatthalung, Satun, Yala.

Distribution.— India, Southern Japan to Southeast Asia.
Ecology.— On moist cliffs or on mossy rocks in shady arehthe quartzitic

phyllite ridges at 550-700 m alt., and also foumdteee trunks in lowland evergreen

forest and rubber plantation. Uncommon.
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Vernacular.— Chong Nang Khl'(%mmqﬂ’éz) (Southwestern); Klet Nakkharat

(1ndaa1E) (Northeastern); Rayéssén) (Peninsular); Yom Dojaulag) (Central).

Specimens examined.— BETONG:J. Wai191 (PSU), 879 (PSU); NAKHON
SI THAMMARAT: W. Ramsril3 (PSU).

2. Huperzia squarrosa (G. Forst.) Trevis., Atti Soc. Ital. Sci. Nat. 2)(247. 1874.—
LycopodiunmsquarrosumG. Forst., Fl. Ins. Austr.: 479. 1786; Tagawa &l¥ats.
in Fl. Thailand 3(1): 9. 1979; J.L. Tsai & W.C. &hiin FIl. Taiwan 1: 43. 1994.
Plate 5C-D.

Epiphyte or lithophyte Stems pendulous or sometimes erect (when young),
terete, dichotomously and regularly branched, upGam or more long, 3-5 mm in
diam. Leaves coriaceous, rigid, densely and spirally arrangsgheading, slightly
twisted and recurved, linear-lanceolate, 7-14 & rivn, pale to dark green, glossy,
glabrous, 1-veined, apex acuminate, base broagjlegsargin entireStrobili
(the apical fertile portions) indistinct, terminalender, ca. 4.5 cm long, 0.5-0.7 mm in
diam.; sporophylls persistent, almost similar tavies, coriaceous, linear-lanceolate or
narrowly triangular-ovate, 4-6 by ca. 1 mm, apextecbase broad, sessile, margin
entire. Sporangia axillary, solitary, with a very short stalk, remim, ca. 1 mm in
diam. Spores homosporous, numerous in each sporangium, tetrahetilete,
subglobular, 20-30 pm in diam.

Thailand.— NORTHERN: Phitsanulok; NORTH-EASTERN: Loei;
EASTERN: Nakhon Ratchasima; SOUTH-WESTERN: Kancbana CENTRAL:
Nakhon Nayok; SOUTH-EASTERN: Chanthaburi, Trat; PERSULAR: Surat Thani,

Phangnga, Nakhon Si Thammarat, Yala.
Distribution.— Madagascar, Tropics and subtropics of Asia aneb@ia.

Ecology.— On moist mossy cliffs in shady areas of the gtianidges at

850-900 m alt., and also found on tree trunks ergneen lowland forest. Uncommon.
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Vernacular.— Chong Nang Khli(%aqmqﬂé) (Northern); Hang Khang

(¥9A) (Peninsular).

Specimen examined.— BETONG:J. Wai916 (PSU).

3. Lycopodiella cernua (L.) Pic. Serm., Webbia 23: 166. 1968.Lycopodium
cernuumL., Sp. Pl. 2: 1103. 1753; Tagawa & K. Iwats. inTailand 3(1): 12. 1979;
J.L. Tsai & W.C. Shieh in Fl. Taiwan 1: 31, pl.1294.Plate 6A-B.

Terrestrial plant or rarely lithophyt&tems terete, with indeterminate growth;
main erect stems irregularly dichotomously brancfeseudomonopodial), densely
covered with leaves (except on the lower part)iaug5 cm or more long, 2-3 mm in
diam.; horizontal stems on substrate surface otesw@mean, wide creepingeaves
coriaceous, soft, spirally arranged or pseudowkdorbppressed in the lower part,
spreading and incurved in the upper part, lined by ca. 0.5 mm, green or yellowish
green, glabrous, 1-veined, apex acuminate, basel psessile, margin entirgtrobili
terminal, solitary or rarely 2 at each apex of theile branches, pendulous, up to
8 mm long, ca. 2 mm in diam.; sporophylls ephemenabricate, coriaceous, ovate,
10-15 by 0.7-10 mm, apex acuminate, base subpeklassile, margin irregularly
toothed. Sporangia solitary, at base of the adaxial surface of spoyliphsessile,
subglobular, ca. 0.5 mm in diai®pores homosporous, numerous in each sporangium,

tetrahedral, trilete, subglobular, 20-25 pm in diam

Thailand— NORTHERN: Chiang Mai, Chiang Rai, Lampang, Tak,
Phitsanulok; NORTH-EASTERN: Loei; SOUTH-WESTERN: n&hanaburi;
CENTRAL: Nakhon Nayok; PENINSULAR: Chumphon, SufrBhani, Nakhon Si
Thammarat, Trang, Phatthalung, Satun, SongkhlagtNiarat, Yala.

Distribution.— Pantropics and subtropics throughout the world.
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Ecology.— Growing in rocky or sandy heath soils with thigeli of decaying
leaves in exposed areas of the quartzitic phyfidges at 600-650 m alt., and also

found in lowland evergreen forest and rubber plaomaCommon.

Vernacular.— Kut Khon (naau) (Northern); Sam Roi Yotahuioauan),

Ya Rang Nok(#ah3sun) (Peninsular).

Specimens examined.— BETONG:J. Wai 712 (PSU), 883 (PSU); SATUN:
Hamilton & Congdon323 (PSU)K. Larsen et al41139 (PSU); SONGKHLAJ.F.
Maxwell 85-758 PSU), 86-854 (PSUH. Sittal (PSU).

SELAGINELLACEAE

4. Selaginella intermedia (Blume) Spring, Bull. Acad. Roy. Sci. Bruxelles: 1114,
1843; Tagawa & K. Iwats. in Fl. Thailand 3(1): 2B79.—Lycopodium intermedium
Blume, Enum. PI. Javae: 269. 1828L-atroviride Wall. ex Hook. & Grev., Icon.
Filic. 1: t. 39. 1831Plate 6C-D.

Terrestrial plant, 20-40 cm or more longtems creeping, becoming erect,
terete or slightly flattened, 1-2.5 mm in diam.abeg rhizophores on lower part of
stem; rhizophores ca. 1 mm in diam.; lateral brasclnegularly or irregularly
dichotomously forkedL eaves dimorphic, spirally arranged in 4 complanated rows
2 along both sides of branches and the other 2gailo@ upper, thin and papery in
texture, brown to reddish brown or greenish, glpgggbrous; leaves along lateral
rows spreading almost at right angles to the stdstgng-lanceolate, slightly falcate,
3-6 by 1-2.5 mm, 1-veined, with 2 lateral pseudosgiapex acute, base obliquely
rounded, sessile, margin translucent, minutely idelatte; those along dorsal rows
imbricate (except on lower part of the stem), apped, elliptic to elliptic-ovate, 1.5-4
by 0.5-2 mm, l-veined, apex aristate, base roundedsile, margin translucent,
dentate Strobili terminal, tetragonous, slender, up to 2.5 cm Idng;2 mm in diam.,
having two rows of megasporangia and two rows ofrosiporangia; sporophylls

isomorphic, imbricate, ovate, ca. 1.5 by 0.5-1 ninveined, apex acuminate, base
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rounded, sessile, margin dentaSporangia solitary in axil of sporophylls, stalked;
megasporangia subglobular, ca. 0.7 mm in diam.; asyes 4 in each
megasporangium, tetrahedral, trilete, subglobuéa, 0.3 mm in diam., rugose;
microsporangia ovoid, ca. 0.7 by 0.5 mm; microsporgumerous in each

microsporangium, tetrahedral, trilete, subglobu28&-25 um in diam., echinate.

Thailand.— NORTHERN: Lampang; NORTH-EASTERN: Loei; CENTRAL:
Nakhon Nayok; SOUTH-EASTERN: Chanthaburi, Trat; PFESIULAR: Chumphon,
Ranong, Surat Thani, Phangnga, Nakhon Si Thammakagtthalung,
Trang, Songkhla, Pattani, Narathiwat, Yala.

Distribution.— Indochina, Myanmar, Peninsular Malaysia, Sumafaya,

Borneo and Sulawesi.

Ecology.— Growing in rocky or sandy heath soils with thigeli of decaying
leaves in shady areas, usually found in the fdstloif quartzitic phyllite ridges, and
also found in lowland evergreen forest and rubblmtption, alt. 200-700 m.

Common.

Vernacular.— Hi Moi Sao Kag(#uaganun) (Northeastern).

Specimens examined.— BETONG: J. Wai 448 (PSU), 610 (BCU, PSU);
SURAT THANI: K. Larsen et al40894 (PSU); PHATTHALUNGJ.F. Maxwell86-
752 (PSU); SONGKHLA:Hamilton & Congdon359 (PSU),J.F. Maxwell 84-322
(PSU).

5. Selaginella siamensis Hieron., Bot. Tidsskr. 24: 113. 1901; Tagawa & ¥ats. in
Fl. Thailand 3(1): 18. 1979.-S. reptansRidl. (non Sodiro), J. Straits Branch Roy.
Asiat. Soc. 80: 155. 1919.-S. ridleyanaKummerle, Magyar Bot. Lapok 26: 100.
1938.Plate 6E-F.
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Lithophyte or terrestrial plantStems procumbent, terete, 1-2 mm in diam.,
growing indefinitely, rooting at apical part to fomew plants; rhizophores ca. 0.5 mm
in diam.; lateral braches bipinnate, tripinnatesometimes subdichotomously forked,
triangular-ovate in outlind.eaves subisomorphic, spirally arranged in 4 complanated
rows, 2 along both sides of branches and the @tsong the upper, thin and papery
in texture, light green or sometimes brownish, giak; leaves along lateral rows
spreading at acute angles to the stem, slightlynasstrically ovate to oblong-ovate,
1.5-3 by 0.5-2 mm, 1-veined, apex aristate, basaded to cordate, sessile, margin
ciliate; those along dorsal rows imbricate (except the elongated main stem),
appressed, similar to leaves along lateral rowsndy slightly smaller in sizeStrobili
terminal, tetragonous, up to 4 mm long, 1.5-2.5 mndiam., having two rows of
megasporangia and two rows of microsporangia; gotts isomorphic, imbricate,
ovate, 1-2 by 0.5-1 mm, 1-veined, apex aristateglaroad, sessile, margin ciliate.
Sporangia solitary in axil of sporophylls, stalked; megaspagia subglobular, 0.7-0.8
mm in diam.; megaspores 4 in each megasporangetrahedral, trilete, subglobular,
0.2-0.25 mm in diam., scabrate; microsporangiafeemi to subglobular, 0.5-0.6 mm
in diam.; microspores numerous in each microspauamg tetrahedral, trilete,

subglobular, 20-30 um in diam., scabrate.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Lampang, Plmtgdak;
NORTH-EASTERN: Loei; CENTRAL: Nakhon Nayok; SOUTHABTERN: Trat;
PENINSULAR: Chumphon, Ranong, Phangnga, Nakhon Banmimarat, Trang,
Songkhla, Pattani, Narathiwat, Yala.

Distribution.— Indochina.
Ecology.— On mossy rocks or growing in moist rocky or sameath soils,

usually found in exposed and in partially shadeshaof quartzitic phyllite ridges, alt.
600-650 m. Uncommon.

Vernacular.— Phak Nok Yungw#nung) (Northeastern).



30

Remarks— It is also expected to be found in the PeninsMlalaysia.

Specimens examined.— BETONG:J. Wai654 (PSU), 817 (BCU, PSU).

6. Selaginella strigosa Bedd., Bull. Misc. Inform., Kew 1911: 192. 1911agawa &
K. lwats. in Fl. Thailand 3(1): 26, fig. 2 (20-220979.Plate 7A-B.

Lithophyte, up to 9 cm londgstems pendulous or prostrate, terete, 0.2-0.3 mm
in diam., bearing many rhizophores on lower parstem; rhizophores 0.1-0.2 mm in
diam.; lateral branches simple or few times forké@aves dimorphic, spirally
arranged in 4 complanated rows, 2 along both safiésanches and the other 2 along
the upper, thin and papery in texture, pale greegsometimes brownish, glossy, upper
surface strigose or sometimes subglabrous; leduag #ateral rows spreading almost
at right angles to the stem, slightly asymmetncaitate, 1.5-3 by 1-2 mm, apex acute
to acuminate, base obliquely rounded, sessile, imangate, 1-veined; those along
dorsal rows imbricate or not, appressed, elliptiate, 1-2 by 0.5-1 mm, 1-veined,
apex aristate, base obliquely rounded, sessilegimatiliate. Strobili terminal,
tetragonous, up to 1.2 cm long, 1-2 mm in diamvjigtwo rows of megasporangia
(occasionally with few to many microsporangia) and rows of microsporangia or
sometimes wholly microsporangiate; sporophylls isgshic, imbricate, triangular-
ovate, 1-2 by 0.2-0.5 mm, 1-veined, outer surfadgase or sometimes subglabrous,
apex long acuminate, base rounded, sessile, mailgite. Sporangia solitary in axil
of sporophylls, stalked; megasporangia subglobakar0.4 mm in diam.; megaspores
4 in each megasporangium, tetrahedral, trileteglsbllar, ca. 0.15 mm in diam.,
rugose; microsporangia ovoid, 0.3-0.4 by 0.2-0.3;mmtrospores numerous in each

microsporangium, tetrahedral, trilete, subglobu2&-25 um in diam., verrucate.

Thailand.— PENINSULAR: Yala.

Distribution.— Peninsular Malaysia.
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Ecology.— On moist mossy rocks in shady areas, usuallydanrthe foothills

of quartzitic phyllite ridges, alt. 550-600 m. Vaware.

Vernacular.—

Specimen examined.— BETONG:J. Wai969 (BCU, PSU).

7. Selaginella wallichii (Hook. & Grev.) Spring in Fl. Bras. (Martius) 1(2)24. 1840;
Tagawa & K. Iwats. in Fl. Thailand 3(1): 20, fig.(25-16). 1979.—Lycopodium
wallichii Hook. & Grev., Bot. Misc. 2: 384. 183Rlate 7C-D.

Terrestrial plant, up to 60 cm or more highiems erect, terete, 2-3 mm in
diam., bearing many rhizophores on lower part efnstrhizophores 1-2 mm in diam.;
lateral branches pinnate, oblong-lanceolate todalate in outline, 10-19 by 2.5-4.5
cm; pinnae of lateral branches oblong to oblongdatate in outline, 8-25 by 3-6 mm.
Leaves dimorphic, spirally arranged in 4 complanated ro@salong both sides of
branches and the other 2 along the upper, thinpapery in texture, green, glossy,
glabrous; leaves along lateral rows close togegmeading (except on the main erect
stem distant, adpressed), oblong to oblong-lanteoddightly falcate, 2-3.5 by 1-1.5
mm, 1-veined, apex acute, base oblique, slighthcalate at basiscopic side, sessile,
margin entire, cartilaginous; those along dorsalsrambricate (except on lower part
of the stem), appressed, falcate-oblong, 0.5-1.5018¢0.5 mm, 1l-veined, apex
acuminate, base oblique, sessile, margin entirgilaganous. Strobili terminal,
tetragonous, up to 2.5 cm or more long, 1-2 mm ieimd having two rows of
megasporangia (occasionally with few to many migsosangia) and two rows of
microsporangia; sporophylls isomorphic, imbricadgate, 1-1.5 by 0.5-0.8 mm,
1-veined, glabrous, apex acuminate, base roundsdjles, margin entiréSporangia
solitary in axil of sporophylls, stalked; megaspwia subglobular, 0.4-0.6 mm in
diam.; megaspores 4 in each megasporangium, tdtahtilete, subglobular, 0.2-0.3
mm in diam., tuberculate; microsporangia ovoid;@.48 by 0.2-0.3 mm; microspores
numerous in each microsporangium, tetrahedraktéil subglobular, 25-30 um in

diam., scabrate.
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Thailand.— PENINSULAR: Ranong, Surat Thani, Nakhon Si Thamaha
Narathiwat, Yala.
Distribution.— Indochina, Myanmar, Peninsular Malaysia, Sumadrad

Borneo.

Ecology.— Growing in rocky or sandy heath soils with thigeli of decaying
leaves in shady areas, usually found in the fdstbil mountain ridges, and also found
in lowland evergreen forest and rubber plantatadin, 100-950 m. Uncommon.

Vernacular.—

Specimens examined.— BETONG: J. Wai 355 (BCU, PSU), 1096 (PSU],
Supapol226 (PSU); SURAT THANIK. Larsen et al40895 (PSU); NARATHIWAT.:

J.F. Maxwell87-261 (PSU).

PTEROPHYTES

ADIANTACEAE

8. Syngramma minima Holttum, Gard. Bull. Straits Settlem. 4: 56. 19Mglttum,
Rev. Fl. Malaya 2: 585, fig. 345. 1994 ate 7E-F.

Lithophyte. Rhizome short creeping, 1.5-3 mm in diam., bearing crowded
fronds, densely covered with bristles; bristledf,stnulticellular, 0.5-1.5 mm long,
dark brown to almost black, glosgyronds simple. Stipe not articulate to rhizome,
grooved above, narrowly winged, 1-3 cm long, greersometimes purplish brown,
covered with minutely short bristles at the bdsamina coriaceous, rigid, narrowly
oblong to linear-oblong or spatulate, 1-7 by 02-6m, olive green, glabrous, apex
rounded, baseattenuate, margin crenate-denticulate, cartilaginouidrib grooved
above and prominent underneath, green or somefomgdish brown; veins usually

simple or once forked, anastomosing near the masjightly raised on the upper
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surface, sometimes inconspicuous especially infldds. Sori exindusiate, linear,
elongated along the veins, extending about half-teagear the apical part of veins,
0.5-2 mm long; paraphyses with an enlarged termaadl, reddish brown or red.
Sporangia subsessile, 0.15-0.2 mm in diam.; annulus verticaerrupted.Spores

trilete, tetrahedral, subglobular, 35-40 um in diammugh, irregularly tuberculate.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia.

Ecology.— On the cliffs in shady areas near the top of witax phyllite
ridges, alt. 650 m. Very rare.

Vernacular —

Remarks— Syngramma minimélolttum was previously known only from
one locality on quartzite rocks near the summiGohung Panti in South-East Jahore
of Malaysia (Holttum, 1954). This study demonstsatiis species is new for
Thailand.

Specimen examined.— J. Wai984 (PSU).

9. Taenitis blechnoides (Willd.) Sw., Syn. Fil. (Swartz): 24, 220. 1806; ltom, Rev.
Fl. Malaya 2: 586, fig. 346. 1954; Tagawa & K. laatn Fl. Thailand 3(2): 186.
1985.—PterisblechnoidedWilld., Phytographia: 13, t. 9, fig. 3. 17%ate 8A-B.

Terrestrial or lithophytic planRhizome creeping, 5-7 mm in diam., apical part
densely covered with bristles; bristles stiff, nadtlular, 1-2 mm long, dark brown to
almost black, glossy-ronds pinnate.Stipes not articulate to rhizome, slender, terete,
grooved, 12-55 cm long, glossy, upper part gre@net part purplish brown, covered
with bristles at the base; rachis grooved abovabrgus.Lamina subcoriaceous to
coriaceous, rigid, nearly rhombic in outline, 25-89 20-25 cm, glossy, glabrous,

green to dark green above, pale green underneatbral pinnae 2-5 pairs,
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subopposite, sessile or on stalk to 8 mm longantulate to rachis, linear-lanceolate
to linear-oblong, sometimes slightly falcate, 1001.5-3 cm, apex acuminate, base
narrowly cuneate, sometimes oblique, margin shghtidulate, sometimes narrowly
revolute, cartilaginous; costa grooved above, pnemi underneath; veins
anastomosing and forming oblique areoles withocluohed veinlets, slightly raised on
both surfaces or sometimes inconspicuous espeamlyd fronds.Sori exindusiate,
elongated along a longitudinal band about half-ve@yween costa and margin of
pinna, 1-2 mm wide, rarely interrupted; paraphys$eskened upwards, 0.5-0.8 mm
long. Sporangia oblong, 0.25-0.35 by 0.15-0.2 mm; stalk ca. 0.3 fong; annulus
vertical, interruptedSpores trilete, tetrahedral, subtriangular or subglobu&-50 um

in diam., slightly rough, with an equatorial flange

Thailand.— NORTHERN: Phitsanulok; CENTRAL: Nakhon Nayok;
SOUTH-EASTERN: Chanthaburi, Trat; PENINSULAR: Chumop, Ranong, Surat
Thani, Phuket, Nakhon Si Thammarat, Phatthalungandy Satun, Songkhla,
Narathiwat, Yala.

Distribution.— Sri Lanka, Southern India, Indochina and throdddaysia
to Fiji.

Ecology.— Growing in rocky or sandy heath soils with theagng organic
matter, occasional on the cliffs, usually in shadyas of quartzitic phyllite ridges, and
also found in lowland evergreen forest and rubBentption, from near sea level to

700 m alt. Common.

Vernacular.— Kut Prong (gaudss) (Chanthaburi); Prong Nu(Usiny)
(Chumphon); Pa Hong Ti Kahlas@ny) (Malay-Narathiwat).

Specimens examined.— BETONG:J. Wai89 (PSU), 927 (PSU), 981 (PSU);
NAKHON SI THAMMARAT: J.F. Maxwell 87-200 (PSU); PHATTHALUNGP.
Panggul 347 (PSU); SONGKHLA:A. Tongphan8 (PSU), J.F. Maxwell 87-248
(PSU).
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ASPLENIACEAE

10. Asplenium affine Sw., J. Bot. (Schrader) 1800(2): 56. 1801; Tagé&wa Iwats.
in Fl. Thailand 3(2): 288. 1985- A. spathulinumJ. Sm. ex Hook., Sp. Fil. 3: 170.
1860; Holttum, Rev. Fl. Malaya 2: 439, fig. 257 5%9Plate 8C-D.

Epiphyte, lithophyte or sometimes terrestrial pldriiizome short creeping,
bearing a tuft of fronds, scaly at the apex; scthgs clathrate, gradually narrowed
towards apex, up to 12 by 1 mm, dark brown, glosssgin entire, undulate, crisped
or sometimes bearing appendagésonds bipinnate, tripinnatifid or subtripinnate.
Stipe not articulate to rhizome, slender, grooved, 10ehY long, dark purplish to
nearly black, glossy, minutely scaly or glabrescbase covered with long pale brown
scales especially when young; rachis grooved abaweutely scaly or glabrescent.
Lamina chartaceous to subcoriaceous, subtriangular @ngpin outline, 25-35 by
12-20 cm, glossy, green to dark green above, pakngunderneath, glabrescent, apex
gradually acuminate; lateral pinnae 10-15 paiteraate, with stalks 2-6 mm long, not
articulate to rachis, subtriangular or oblong itlioe, apex gradually acuminate, base
broadly cuneate, largest pinnae up to 12 by 4 eénmybes up to 10 pairs, subsessile or
shortly stalked, spatulate, obovate or subquadfangu outline, shallowly toothed to
deeply lobed, apex rounded, base cuneate, thestawgdower pinnae up to 2.5 by 1.5
cm; veins 2-5 times forked, moderately conspicumusoth surfacesSori indusiate,
linear or linear-oblong, elongated along the veintd,reaching the margin, up to 5 mm
long; indusia thin, 0.4-0.5 mm wide, reflexed wimeature.Sporangia 0.15-0.2 mm in
diam.; stalk ca. 0.3 mm long; annulus verticaleinipted.Spores monolete, ellipsoid
to ellipsoid-oblong, 30-40 by 20-25 um; perisporempinent, winged.

Thailand.— NORTHERN: Tak, Phitsanulok; NORTH-EASTERN: Loei;
SOUTH-EASTERN: Prachin Buri; PENINSULAR: Phangnyala.

Distribution.— Madagascar, Mascarene Islands, Sri Lanka, InGiaina,

Cambodia, through Malaysia to Fiji.
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Ecology.— On mossy rocks or growing in rocky or sandy hesatifs with the
litter of decaying leaves in shady areas of mouantaiges at 650-950 m alt., and also

found on tree trunks in lowland evergreen forestcdunmon.

Vernacular —

Specimens examined.— BETONG:J. Wai687 (PSU), 1092 (PSU).

11. Asplenium nidus L. var. nidus, Sp. Pl. 2: 1079. 1753; Holttum, Rev. Fl. Malaya
2:419. 1954; Tagawa & K. Iwats. in Fl. Thailan@B(266. 1985; W.C. Shieh, De vol
& C.M. Kuo in Fl. Taiwan 1: 457. 1994.Fhamnopteris nidug_.) C. Presl, Epimel.
Bot.: 68. 1849Plate 8E-F.

Epiphyte or lithophyteRhizome short, erect or suberect, densely covered with
a spongy mass of roots and humus, bearing crowmaedid at the top, scaly at the
apex; scales thin, clathrate, up to 20 by 3 mmk d@own to nearly black, glossy,
margin bearing hair-like appendagé&sonds simple. Stipe not articulate to rhizome,
stout, ca. 5 cm long, dark purplish to nearly bjdmownish when dry, glossy, covered
with scales at the baséamina coriaceous, narrowly oblong, spatulate or linear-
elliptic, 100-140 by 10-15 cm, glossy, green tokd@green above, pale green
underneath, glabrous, apex acute, base attermatgjn undulate; midrib moderately
raised above and prominent underneath; veins aftee forked near the midrib or
sometimes simple, uniting to form a submarginah\web-1 mm from the margiigori
indusiate, linear, elongated along the veins, ektenfrom near the midrib half-way
to the margin, 0.5-2.5 mm long; indusia thin, c&. im wide, reflexed when mature.
Sporangia ca. 0.2 mm in diam.; stalk ca. 0.5 mm long; answlartical, interrupted.
Spores monolete, ellipsoid to ellipsoid-oblong, 30-50 IAb-30 um; perispore

prominent, ridged.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Lampang; NORTH-
EASTERN: Loei, Nong Khai; SOUTH-WESTERN: KanchanapuCENTRAL:
Saraburi; SOUTH-EASTERN: Chon Buri, Chanthaburiatf PENINSULAR: Surat
Thani, Krabi, Nakhon Si Thammarat, Yala.
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Distribution.— Throughout the Paleotropics.

Ecology.— On moist rocks in shady areas of quartzitic pteyllidges at 700 m
alt.,, and usually found on trees in lowland evezgrdorest, durian and rubber

plantations. Common.

Vernacular — Katae Tai Hin(nszuala#iu) (Northeastern); Kaprok Hua Long
(nszUsaninas), Kaprok Hang Singnssdsanwedew) (Southeastern); Khaluang Lang
Lai (Zhvanviasans), Chong Nangzaging), HangNok Yung (vinaungn) (SurafThani);
Hang Nok Wa(vwunwn) (Yala).

Specimens examined.— BETONG: J. Wai903 (PSU); KRABI:J.F. Maxwell
86-1009 (PSU).

12. Asplenium pellucidum Lam., Encycl. 2(1): 305. 1786; Holttum, Rev. Flalslya
2: 428, fig. 246. 1954; Tagawa & K. lwats. in Flhailand 3(2): 282. 1985.-A.
hirtum Kaulf., Enum. PIl. Javae: 169. 18R ate 9A-B.

Epiphyte, lithophyte or sometimes terrestrial pldriiizome short creeping,
bearing a tuft of fronds, the apex densely covengtlh scales; scales clathrate,
narrowed from base to long-tailed apex, up to 151byim, dark brown to almost
black, glossy, margin bearing appendadesonds pinnate. Stipe not articulate to
rhizome, 1.5-3(-10) cm long, dark purplish brownniarly black, glossy, shallowly
grooved, scaly; rachis shallowly grooved above,lyschamina chartaceous to
subcoriaceous, oblong to linear-oblong or narroglliptic-oblong in outline, 22-100
by 3-15 cm, bright green above, pale green undémedabrescent, apex gradually
acuminate; lateral pinnae 30-80 pairs, alternatubopposite, sessile, not articulate to
rachis, spreading almost at right angles to thehisacoblong-lanceolate or
subtriangular, except on the lower pinnae extremetiuiced to a suborbicular shape,
apex acute, obtuse or rounded, base broadly cummatBuncate at auriculate
acroscopic base, narrowly cuneate to truncate atsdx@pic base, margin usually

shallowly serrate, largest pinnae up to 5 by 1 eems 1-3 times forked, more or less
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visible, raised aboveSori indusiate, linear to linear-oblong, elongated gldhe
acroscopic branches of the veins, not reachingrthegin, up to 6 mm long; indusia
firm, brown, 0.5-0.8 mm wide, rolled back when matisporangia 0.15-0.2 mm in
diam.; stalk 0.2-0.5 mm long; annulus verticalemtipted.Spores monolete, ellipsoid

to ellipsoid-oblong, 30-40 by 20-25 um; perisporeminent, winged.

Thailand.— NORTHERN: Tak; EASTERN: Nakhon Ratchasima; SOUTH-
WESTERN: Kanchanaburi; CENTRAL: Nakhon Nayok; SOUEASTERN:
Chanthaburi; PENINSULAR: Nakhon Si Thammarat, Rfating, Trang, Satun,

Yala.

Distribution.— Paleotropics, from East-Africa to New Guinea.

Ecology.— Growing on trees, on rocks or sometimes on titer lof decaying
leaves in partial shade of mountain ridges at 68@+8 alt., and also found in lowland

evergreen forest and rubber plantation. Uncommon.

Vernacular —

Specimens examined.— BETONG:J. Wai298 (PSU), 531 (PSU), 673 (PSU),
836 (PSU), 861 (PSU), 965 (PSU); PHATTHALUNGE. Maxwell86-660.

DAVALLIACEAE

13. Davallia denticulata (Burm.f.) Mett. ex Kuhn, Filic. Afr.: 27. 1868; Hiblim,
Rev. Fl. Malaya 2: 359, figs. 203, 206. 1954; Tagd&\WK. Iwats. in Fl. Thailand 3(2):
160. 1985— Adiantum denticulaturBurm.f., Fl. Ind.: 236. 1768.—Bavallia elegans
Sw., J. Bot. (Schrader) 1800(2): 87. 18Blhate 9C-D.

Epiphyte, lithophyte or sometimes terrestrial pl&itizome long creeping,
3-8 mm in diam., densely covered with scales; scphdtate, narrowed from base to

long-tailed apex, 4-7 by 0.3-0.8 mm, light brown dbmost black, glossy, margin
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bearing short spreading teetlrronds quadripinnatifid to quadripinnateStipe
articulate to short phyllopodia, terete, grooveds-46 cm long, green or brown,
glabrous; main rachis slightly flexuous, narrowlynged, glabrousLamina firmly
chartaceous to coriaceous, subtriangular or deltoidutline, 13-85 by 10-80 cm,
glossy, green above, pale green underneath, glgabmpex gradually acuminate;
lateral pinnae 5-20 pairs, alternate, with statk8.6 cm or more long, not articulate to
rachis, subtriangular in outline, apex graduallpyramate, base obliquely cuneate,
largest pinnae up to 43 by 30 cm; pinnules up tgdiss, with stalks to 1 cm long,
subtriangular or lanceolate in outline, apex gr#guacuminate, base obliquely
cuneate, the largest on the lower pinnae up toyl¥2bcm; secondary pinnules up to
10 pairs, shortly stalked, subtriangular or ovateutline, the upper ones narrower and
subsessile, apex acute or obtuse, base obliquelate; tertiary pinnules sessile or
subsessile, subtriangular, ovate or oblong in weftliapex acute to rounded, base
obliquely cuneate; lobes acute or obtuse, the lobdése sterile lamina with shallowly
crenate margins, fertile lamina more deeply lobedins conspicuous on lower
surface; false veinlets present between the truesv&ori indusiate, terminal on
veinlets, placed at the margin of small obliqueekbindusia tubular or cup-shaped,
ca. 1 by 1 mmSporangia 0.15-0.2 mm in diam.; stalk 0.3-0.5 mm long; amsul
vertical, interruptedSpores monolete, ellipsoid-oblong, 30-35 by 20-25 um, sthp

translucent.

Thailand.— NORTH-EASTERN: Loei; EASTERN: Nakhon Ratchasima;
SOUTH-WESTERN: Kanchanaburi, Prachuap Khiri KhanENTRAL: Nakhon
Nayok; SOUTH-EASTERN: Chon Buri, Trat; PENINSULARanong, Surat Thani,
Phangnga, Krabi, Nakhon Si Thammarat, Trang, S&angkhla, Yala.

Distribution.— Widely distributed in the Paleotropics.

Ecology.— On tree trunks and branches, sometimes on massynrocks or
on the litter of decaying leaves, in semi-exposezhs of mountain ridges, and also
found on limestone hills, in durian, oil palm antber plantations, coastal heath and

lowland evergreen forests, from sea level to 90&lItnCommon.
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Vernacular.— Nakkharat(uha$1%) (Central, Peninsular).

Specimens examined.— BETONG:J. Wai628 (PSU), 659 (PSU), 674 (PSU),
818 (PSUV), 869 (PSU), 928 (PSU), 1098 (PSU); SURAIANI: Ch. Laongpol920
(PSU); KRABI: Ch. Laongpol937 (PSU),J. Supapoll56 (PSU); SONGKHLAA.
Augsonkitt & P. Phaisalchantasiti8 (PSU).

14. Davallia heterophylla Sm., Mém. Acad. Roy. Sci. (Turin) 5: 415. 1793.—
Humata heterophyll@Sm.) Desv., Mém. Soc. Linn. Paris 6: 323. 182@lttdm, Rev.
Fl. Malaya 2: 366, fig. 211. 1954; Tagawa & K. Iwaih Fl. Thailand 3(2): 168. 1985.
Plate 9E-F.

Epiphyte, lithophyte or sometimes terrestrial pldRihizome slender, long
creeping, 1.5-2.5 mm in diam., glaucous, denselie@ with scales; scales peltate,
spreading, narrowed from base to long-tailed agexpy 0.5-0.7 mm, purplish brown
or dark brown, glossy, margin toothed or sometirnesoming glabrous when old.
Fronds simple, dimorphic, subcoriaceous to coriaceousessy. Stipe articulate to
short phyllopodia, slightly laterally winged, up %5 cm long, glabrousSterile
lamina ovate, lanceolate or oblong-lanceolate, 2-12 l@5lem, green or yellowish
green, glabrous, apex acuminate or acute, baséeduo cuneate; veins once or twice
forked, more or less conspicuous on the lower sarf&ertile lamina linear-
lanceolate, 4-12 by 0.8-2.2 cm, shallowly to dedpled, usually lobed up to half-
way to the midrib, apex bluntly acuminate or obfubase broadly to narrowly
cuneate; lobes rounded or obtuse at apex, up to0l5%cm, margin entire to crenate;
veins once or twice forked, more or less conspisuon the lower surfacesori
indusiate, submarginal, terminal on veinlets, lr@ugs for each lobe; indusia attached
by the sides a little above the base, lunate toi-sdoicular, 0.5-1 by 0.5-5 mm.
Sporangia 0.15-0.2 mm in diam.; stalk up to 0.7 mm long; @os vertical,
interrupted. Spores monolete, ellipsoid-oblong, 30-35 by 20-25 um, enchlate,

translucent.
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Thailand.— PENINSULAR: Surat Thani, Phangnga, Krabi, Nakh&n

Thammarat, Songkhla, Narathiwat, Yala.

Distribution.— Malesia throughout to the Pacific and north tdchina.

Ecology.— On tree trunks, on rocks or sometimes growingttumn litter of
decaying leaves, often found in mossy places ih Bemi-exposed and shady areas of
guartzitic phyllite ridges, and also found in cahsheath and lowland evergreen

forests, from sea level to 700 m alt. Uncommon.

Vernacular.— Plai Mon(daaxu) (Peninsular).

Specimens examined.— BETONG:J. Wai352 (PSU), 728 (BCU, PSU), 860
(PSU); PHANGNGA:Ch. Laongpol933 (PSU); KRABI:Ch. Laongpol758 (PSU);
SONGKHLA: J.F. Maxwell85-603 (PSU).

15. Davallia pectinata Sm., Mém. Acad. Roy. Sci. (Turin) 5: 415. 1793Hd¢mata
pectinata(Sm.) Desv., Mém. Soc. Linn. Paris 6: 323. 1827lttdm, Rev. Fl. Malaya
2: 369, fig. 214. 1954; Tagawa & K. lwats. in Fhailand 3(2): 167, fig. 12 (4). 1985;
W.C. Shieh, De vol & T.Y. Yang in Fl. Taiwan 1: 193. 78. 1994.—Nephrodium
gaimardiana Gaudich., Voy. Uranie, Bot.: 335, t. 12, fig. 182F.— Humata
gaimardiana(Gaudich.) J. Sm., London J. Bot. 1. 425. 1842Davallia parallela
Wall. ex Hook., Sp. Fil. 1: 153, t. 42 A. 1845.Humata parallela(Wall. ex Hook.)
Brack., U.S. Expl. Exped., Filic. 16: 229. 18®ate 10A-B.

Epiphyte, lithophyte or sometimes terrestrial plaRhizome slender, long
creeping, 1-2.5 mm in diam., densely covered withles; scales peltate, appressed,
lanceolate or oblong-lanceolate, ca. 5 by 1 mmk daown with paler margins,
glossy, apex acuminate, margin with very fine hamon becoming glabrousronds
deeply pinnatifid. Stipe articulate to short phyllopodia, slender, tereséightly
adaxially winged, grooved, 1-9 cm long, sparselglysor becoming glabrous when

old. Lamina coriaceous, triangular-ovate, narrowly deltoid,obtong in outline,
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45-12 by 3-5.5 cm, glossy, green to dark greenv@bpale green underneath,
glabrescent, apex gradually acuminate, lobed alteote midrib; lobes spreading at
right angles to the midrib, slightly curved, 3-6 mvide in sterile lamina and 2-5 mm
wide in fertile lamina, apex rounded or obtuse, gmaentire or slightly crenulate in
sterile lobes and crenulate in fertile lobes, ttesab pair with a few basiscopic
secondary lobes up to 7 by 4 mm; veins once oretfocked, in fertile lamina forked
just below the sorus, conspicuous on the lowerasetfSori indusiate, submarginal,
terminal on veinlets; indusia attached only by blase, semi-orbicular, 0.2-0.3 by
0.3-0.5 mm.Sporangia ca. 0.15 mm in diam.; stalk up to 0.25 mm longnwdns
vertical, interruptedSpores monolete, ellipsoid-oblong, ca. 30 by 20 um, tabkate,

translucent.

Thailand.— PENINSULAR: Surat Thani, Phangnga, Nakhon Si Timemat,
Songkhla, Narathiwat, Yala.

Distribution.— Throughout the Malesian region and north to Irioa.

Ecology.— On moist mossy rocks or growing on the litterdetaying leaves
in partial shade of quartzitic phyllite ridges, aaldo found on tree trunks in coastal
heath and lowland evergreen forests, from sea lewe850 m alt. Uncommon.

Vernacular —

Specimens examined.— BETONG:J. Wai761 (PSU); KRABI:Ch. Laongpol
757 (PSU); SONGKHLAJ.F. Maxwell85-198 (PSU).

16. Davallia repens (L.f.) Kuhn (non Desv.), Filic. Decken.: 26. 186¥%m. cons.—
Adiantum repend..f.,, Suppl. Pl.: 446. 1781.—Pavallia pedataSm., Mém. Acad.
Roy. Sci. (Turin) 5: 415. 1793.-HumatapedataJ. Sm., J. Bot. (Hooker) 3: 416.
1841.— H. repens(L.f.) J. Small ex Diels, Nat. Pflanzenfam. 1 (£09. 1899;
Holttum, Rev. Fl. Malaya 2: 371, fig. 216. 1954,gawa & K. Iwats. in Fl. Thailand
3(2): 166. 1985; W.C. Shieh, De vol & T.Y. Yang kh Taiwan 1. 195. 1994.—
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Davallia pinnatifidaBaker, J. Linn. Soc., Bot. 24: 257. 1887Humata pinnatifida
(Baker) Bedd., Suppl. Ferns Brit. Ind.: 12. 18924-ntermediaC. Chr., Index Filic.:
353. 1905Plate 10C-D.

Epiphyte, lithophyte or sometimes terrestrial plaRhizome slender, long
creeping, 1-2.5 mm in diam., glaucous, densely @m/avith scales; scales peltate,
appressed, lanceolate or oblong-lanceolate, 3-6. 3 mm, dark brown to almost
black with paler margins, glossy, apex acuminatatgn with very fine hairs, soon
becoming glabrousFronds deeply pinnatifid to pinnateStipe articulate to short
phyllopodia, slender, terete, slightly adaxiallynged, grooved, 0.3-8.5 cm long,
sparsely scaly or becoming glabrous when blEmina coriaceous, triangular-ovate,
broadly to narrowly deltoid or subpentagonous irliog, 1.5-11.5 by 1.5-5.5 cm,
glossy, green to dark green above, pale green nedtr, glabrous above, sparsely
scaly to glabrescent below, apex gradually acurairatabruptly acute or obtuse,
lobed almost to the midrib; lobes spreading at miggut angles to the midrib, slightly
curved, apex rounded or obtuse, margin entireightyy crenulate in sterile lamina,
more distinct crenulate or toothed in fertile lamithe basal pair with many enlarged
basiscopic secondary lobes up to 1.2 by 0.7 crmsvebnspicuous on the lower
surface, once or twice forked, in fertile laminakied just below the sorusori
marginal, terminal on veinlets; indusia attachedy doy the base, semi-orbicular or
orbicular, 0.3-0.8 by 0.3-1 mn$porangia 0.15-0.2 mm in diam.; stalk up to 0.4 mm
long; annulus vertical, interruptefipores monolete, ellipsoid-oblong, 40-50 by 25-30

pum, tuberculate, translucent.

Thailand.— NORTHERN: Mae Hong Son, Chiang Mai, Chiang Rai,
Lamphun, Lampang, Phitsanulok; NORTH-EASTERN: La8QUTH-WESTERN:
Prachuap Khiri Khan; CENTRAL: Nakhon Nayok; SOUTHA&TERN: Chanthaburi,
Trat; PENINSULAR: Surat Thani, Phangnga, Krabi, Nak Si Thammarat, Trang,
Songkhla, Yala.

Distribution.— Widely distributed in the Paleotropics.
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Ecology.— On tree trunks, on rocks or sometimes on therlitf decaying
leaves, usually found in mossy places in both esgpaand shady areas of mountain

ridges, alt. 250-1,000 m. Uncommon.

Vernacular.— Kut Hom Bai Yoi(gﬂﬁaaﬂ,uaiaﬂ) (Northern); Kut Thong

(nevav) (Northeastern); Nakkharat Tua Mianas1saaiie) (Southeastern).

Specimens examined.— BETONG:J. Wai211 (PSU), 302 (PSU), 453 (PSU),
684 (PSU), 729 (BCU, PSU), 777 (PSU); SONGKHI®: Congdon704 (PSU)J.F.
Maxwell 85-187 (PSU).

17. Davallia solida (G. Forst.) Sw., J. Bot. (Schrader) 1800(2): 870118Holttum,
Rev. Fl. Malaya 2: 360, fig. 207. 1954; Tagawa &lKats. in Fl. Thailand 3(2): 163.
1985; W.C. Shieh, De vol & T.Y. Yang in Fl. Taiwdnh 190, pl. 76. 1994—
TrichomanesolidumG. Forst., Fl. Ins. Austr.: 86. 1788late 10E-F.

Epiphyte, lithophyte or sometimes terrestrial plaRhizome stout, long
creeping, 5-12 mm in diam., densely covered withles; scales peltate, narrowed
from base to acuminate apex, 3-6 by 0.5-1.5 mnssgloapical part pale brown, with
densely spreading very fine silky pale brown orthi hairs about 1 mm long, basal
part dark brown to almost black; old part of rhiznoovered with appressed persistent
base of scales onlyronds tripinnate to quadripinnatifidStipe articulate to short
phyllopodia, terete, grooved, 6-25 cm long, glabees, main rachis slightly flexuous,
narrowly winged, glabresceritamina subcoriaceous to coriaceous, subtriangular or
deltoid in outline, 10-40 by 10-40 cm, glossy, gresbove, pale green underneath,
reddish brown and covered with finely brownish sawhen young, soon becoming
glabrous, apex gradually acuminate; lateral pir6¥d® pairs, alternate or subopposite,
on stalks to 2.5 cm or more long, not articulateaithis, subtriangular in outline, apex
gradually acuminate, base obliquely cuneate, largemae up to 25 by 20 cm;
pinnules up to 10 pairs, with stalks to 1 cm losightriangular or lanceolate in outline,
apex gradually acuminate, base obliquely cunehée]argest on the lower pinnae up

to 13 by 6.5 cm; secondary pinnules sessile oresdie, subtriangular, lanceolate or



45

oblong in outline, apex acute or obtuse, base obljgcuneate; lobes acute, the lobes
of the sterile lamina with shallowly crenate maggifertile lamina more deeply lobed;
veins conspicuous on the lower surface; false g&nhbsentSori terminal on
veinlets, placed at the margin of small obliquedshindusia tubular or cup-shaped,
1-2 by 0.5-1 mmSporangia 0.15-0.2 mm in diam.; stalk up to 1 mm long; amsul
vertical, interruptedSpores monolete, ellipsoid-oblong, 35-40 by 25-30 um, sthp

translucent.

Thailand.— SOUTH-EASTERN: Chanthaburi, Trat; PENINSULAR: Rag,
Surat Thani, Phangnga, Phuket, Nakhon Si Thammenatg, Songkhla, Yala.

Distribution.— Southern China, Taiwan, Indochina, Myanmar, Psuar

Malaysia, Borneo, Philippines and Polynesia.

Ecology.— On tree trunks, on mossy rocks or growing onlittex of decaying
leaves, usually found in exposed areas of moumtdges, and also found in coastal

heath and lowland evergreen forests, from sea tevEl000 m alt. Common.

Vernacular.— Phaya Nakkharat(wanu1es1s) (Northern); Neraphusi

(Lui::wﬁ) (Northeastern); Wan Nakkharahuuias1%) (Central, Peninsular).

Specimens examined.— BETONG: J. Wai 291 (BCU, BKF, PSU), 328
(PSU), 374 (BCU, BKF, PSU), 417 (BCU, PSU), 660 (BAPSU), 816 (PSU);
PHANGNGA: Ch. LaongpoB31 (PSU)SONGKHLA: Ch. Laongpob57 (PSU), 983
(PSU),Hamilton & Congdom35 (PSU)J.F. Maxwell86-429 (PSU), 86-820 (PSU),
K. Larsen et al41060 (PSU).
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18. Davallia trichomanoides Blume var.lorrainii (Hance) Holttum, Rev. Fl. Malaya
2: 361. 1954; Tagawa & K. Iwats. in Fl. Thailand2B8(163. 1985.—D. lorrainii
Hance, Ann. Sci. Nat., Bot. 5: 254. 186%ate 11A-B.

Epiphyte, lithophyte or sometimes terrestrial pl&itizome long creeping, 2-5
mm in diam., densely covered with scales; scald#atpespreading, abruptly narrowed
above the base to from long-tailed apex, 5-7 bylOndm, dark brown to almost black,
margin bearing spreading tooth-like hairs about /8 long. Fronds tripinnate to
guadripinnatifid.Stipe articulate to short phyllopodia, slender, terstightly grooved,
2.5-16.5 cm long, glabrous; main rachis slightlextlous, flattened or slightly
prominent above, narrowly winged, glabrousamina firmly chartaceous to
subcoriaceous, subpentagonous, deltoid or subtridang outline, 6.5-25 by 5-25 cm,
pale green or yellowish green, glossy, glabrougxagradually acuminate; lateral
pinnae 8-15 pairs, alternate or subopposite, shettlked, not articulate to rachis,
triangular-ovate or oblong in outline, apex acurtenacute to obtuse, base obliquely
cuneate, largest pinnae up to 15 by 10 cm; pinnube®d 12 pairs, shortly stalked or
subsessile, lanceolate or oblong in outline, apexm@nate, acute to obtuse, base
obliquely cuneate, the largest on the lower piruqaéo 7 by 3 cm; secondary pinnules
sessile or subsessile, subtriangular, triangulategvanceolate or oblong in outline,
apex acute to obtuse, base obliquely cuneate; lahbegually or equally bilobed, apex
acute to obtuse, the lobes of the sterile lamirth slallowly crenate margins, fertile
lamina more deeply lobed; veins usually inconspisdalse veinlets abserbori
terminal on veinlets, placed at the margin of snodlique lobes; indusia tubular or
cup-shaped, 1-2 by 0.5-1 mr8porangia 0.2-0.3 mm in diam.; stalk up to 1.5 mm
long; annulus vertical, interrupte8pores monolete, ellipsoid-oblong, 40-50 by 30-35

pm, smooth, translucent.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Lamphun, Lamgpan
Tak, Phitsanulok; NORTH-EASTERN: Loei; EASTERN: Nak Ratchasima;
CENTRAL: Nakhon Nayok; SOUTH-EASTERN: Chon Buri, y@ag, Chanthaburi;
PENINSULAR: Surat Thani, Nakhon Si Thammarat, Yala.
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Distribution.— Indochina, Myanmar and throughout the Malesianore

Ecology.— On mossy rocks or growing on the litter of deogyieaves in
partial shade of mountain ridges, alt. 600-1,00@nmcommon.

Vernacular.— Nakkharat Klet Dan{inaszinaad) (General).

Specimens examined.— BETONG:J. Wai169 (PSU), 303 (PSU), 820 (PSU),
961 (BCU, PSU).

DENNSTAEDTIACEAE

19. Lindsaea bouillodii Christ, Notul. Syst. (Paris) 1(2): 59. 1909; KKiamer in Fl.
Males., Ser. 2, Pterid. 1(3): 204, fig. 21. 197hgawa & K. Iwats. in Fl. Thailand
3(2): 135. 1985Plate 11C-D.

Terrestrial or sometimes lithophytic plafhizome short creeping, 2-3 mm in
diam., covered with scales; scales stiff, lineackolate, gradually narrowed from
base to apex, up to 2 by 0.2 mm, brown to dark hraylossy.Fronds bipinnate to
tripinnate.Stipe not articulate to rhizome, slender, grooved, qaagular, 25-32.5 cm
long, dark purplish brown to nearly black, glossgaly at the base, upper part
glabrescent; rachis grooved above, quadrangulabregcentLamina chartaceous,
glossy, subtriangular or deltoid in outline, 208§ 15-20 cm, green to dark green
above, pale green underneath, glabrous, apex diadoaminate; lateral pinnae 5-11
pairs, alternate, shortly stalked, not articulaterachis, oblong to linear-oblong,
triangular-lanceolate or linear-lanceolate in oli apex gradually acuminate, base
obliquely cuneate, largest pinnae up to 11 by Sminmules up to 15 pairs, subsessile
or shortly stalked, triangular-lanceolate, lineatemg, obovate or obliquely flabellate
in outline, usually shallowly lobed, sometimes dgdpbed, pinnatifid or pinnate,
apex obtuse or rounded, base cuneate, the langésiver pinnae pinnate, up to 2.5 by
1 cm; veins free except for the soral commissuightty raised.Sori submarginal,
terminal on veinlets, elongated along the marginlatifes, interrupted by lobing;
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indusia attached basally, opening outwardly, liraobng, oblong or sometimes semi-
orbicular, 0.3-0.4 mm wideSporangia 0.1 mm in diam.; stalk ca. 0.2 mm long;
annulus vertical, interruptedspores tetrahedral, trilete, subglobular, 20-25 pm in

diam., smooth or granulate.

Thailand.— PENINSULAR: Surat Thani, Krabi, Nakhon Si Thamamatar

Yala.

Distribution.— Indochina and Malesian region.

Ecology.— Growing in rocky or sandy heath soils with thigeli of decaying
leaves or sometimes on moist cliffs, found in delkepde of mountain ridges, alt. 650-

1,050 m. Uncommon.

Vernacular —

Specimens examined.— J. Wai447 (PSU), 735 (PSU).

Note: The genud.indsaeaDryand. ex Sm. is sometimes placed in the family

Lindsaeaceae.

20. Pteridium aquilinum (L.) Kuhn, Bot. Ost-Afrika 3(3): 11. 1879; HolttynRev.
Fl. Malaya 2: 389, fig. 225. 1954; Tagawa & K. Iwaih Fl. Thailand 3(1): 125, fig. 9
(4-7). 1979; K.U. Kramer in Fam. & Gen. Vasc. RId(K. Kubitzki) 1: 85. 1990;
W.C. Shieh in Fl. Taiwan 1: 169. 1994 Pteris aquilinaL., Sp. PI. 2: 1075. 1753.—
Pteridium esculentunG. Forst.) Nakai, Bot. Mag. (Tokyo) 39: 108. 192®lttum,
Rev. Fl. Malaya 2: 390, fig. 226. 1934 ate 11E-F.

Terrestrial or sometimes lithophytic planRhizome underground, long
creeping, 7-10 mm in diam., densely covered witlrshahairs multicellular, fine,
brown to dark brown, glossizrondstripinnate to quadripinnatifidStipe not articulate

to rhizome, subquadrangular or terete, groovedpupm or more long, hypogeal part
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densely hairy, dark brown to almost black, aerat glabrescent, greenish, yellowish
or brown; rachis more or less finely hairy in greoabove, sparsely hairy or
glabrescent underneathLamina subcoriaceous, rigid, subtriangular or deltoid in
outline, 32-70 by 30-60 cm, bright green or olivean above, paler underneath, apex
gradually acuminate; lateral pinnae 10-15 pairsposfie or subopposite, rarely
alternate, on stalks to 5 cm long, not articulateaichis, triangular or subtriangular in
outline, apex gradually acuminate, largest pinfa¢oub5 by 30 cm; pinnules up to 20
pairs, alternate, rarely subopposite or opposéssite or subsessile to shortly stalked,
triangular-lanceolate or linear-oblong in outlirepex gradually acuminate, largest
pinnules up to 55 by 30 cm; ultimate segments gaotis or widely spaced, oblong,
triangular-oblong, usually slightly falcate, apeltuse or rounded, margin narrowly
revolute, densely hairy on lower surface; costael a&ostules grooved above,
prominent and densely hairy underneath; veins ésampt for the soral commissure,
usually once forked, slightly grooved on upper acef raised on lower surfacgori
submarginal, terminal on veinlets, elongated alttregmargin of lobes; outer indusia
thin, membranous, reflexed, margin fringed; innedusia attached just below the
receptacle, thinner and narrower than outer indusiambranous, margin fringed.
Sporangia 0.15-0.2 mm in diam.; stalk 0.3-0.5 mm long; amsuertical, interrupted.

Spores tetrahedral, trilete, subglobular, 25-50 pm imdiagranulate.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Lamphun, Phtdak;
NORTH-EASTERN: Phetchabun, Loei; CENTRAL: Nakhon yNle SOUTH-
EASTERN: Trat; PENINSULAR: Chumphon, Surat ThanakNon Si Thammarat,
Songkhla, Yala.

Distribution.— Cosmopolitan.

Ecology.— Growing in rocky or sandy heath soils with thiéeli of decaying
leaves or sometimes in rock crevices, usually foiméxposed areas of mountain
ridges, and also found in coastal heath foresgrete areas, roadsides and rubber

plantation, from sea level to 1,000 m alt. Common.



50

Vernacular.— Kut Kia (gmﬁa), Kut Kin (nanu) (Northern); Chon(lzuw),

Chon Yai (lzulual) (Peninsular); Lue Saf@azu), Lue Sae Bue Saguziiaz)
(Malay-Narathiwat).

Remarks.— The varieties of this species are not recognisethe present
study, since the plant material is intermediateveenPteridium aquilinum(L.) Kuhn
var. wightianum(J. Agardh) R.M. Tryon anB. aquilinum(L.) Kuhn var.yarrabense
Domin, the different characters of these two vagefi.e. the segments and terminal
lobes of pinnules and the indumentum of rachispaligwccurred on the same plant.

Specimens examined.— BETONG: J. Wai 327 (BCU, BKF, PSU), 652
(BCU, BKF, PSU); SONGKHLA:.F. Maxwell85-633 (PSU).

DICKSONIACEAE

21. Cibotium barometz J. Sm., London J. Bot. 1. 437. 1842; Holttum, REL.
Malaya 2: 114, fig. 45. 1954; in Fl. Males., SerP2erid. 1(2): 165, fig. 33a-c. 1963;
Tagawa & K. lwats. in Fl. Thailand 3(1): 109, fi§.(8-10). 1979; De vol & W.C.
Shieh in FI. Taiwan 1: 140, pl. 53. 19%late 12A-B.

Terrestrial or lithophytic planRhizome massive, prostrate or sometimes erect
and forming a trunk, bearing fronds in a tuft a¢ @pical part, 10-15 cm in diam.,
densely covered with hairs; hairs multicellular, @5 cm long, golden yellow or
yellowish brown, glossyFronds up to 4 m long, deeply tripinnatifi&tipe persistent,
thick, terete, grooved, up to 2 m or more longggrer purplish black, glossy, densely
hairy at the base, softly hairy throughout whennguhe upper part usually becoming
glabrous when old; main rachis slightly flexuouseen or brownish, softly hairy,
usually glabrescentLamina firmly chartaceous, subtriangular, ovate, elliptic
oblong in outline, up to 2 by 1.5 m, glossy, gredove, pale green and glaucous
underneath, softly hairy throughout, usually becumiglabrous when old, apex
gradually acuminate; lateral pinnae 10-20 pairgraate, on stalks to 5 cm or more

long, not articulate to rachis, oblong, triangudéeng or lanceolate in outline, apex
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gradually acuminate, largest pinnae up to 70 bgr@5pinnules up to 30 pairs, deeply
pinnatifid, the lower ones subsessile or shortikstd, narrowly lanceolate to linear-
lanceolate in outline, apex gradually acuminatsehbablique, rounded, subtruncate or
broadly cuneate, the largest on the lower pinna¢oup5 by 3 cm, lobed almost to
costa, the upper ones shallowly lobed; ultimaterseds oblong, slightly falcate, 3-18
by 2-6 mm, apex acute or obtuse, margin shalloadytted; costae and costules raised
on both surfaces, covered with softly hairs on lowarface; veins conspicuous,
simple, once or twice forkedori terminal on usually unbranched veinlets protected
by two indusia, 1-2 mm in diam.; outer indusia lakosemi-orbicular, 0.5-1 by 1.5-2
mm; inner indusia elongated, oblong, 1-1.5 by 0.84h; paraphyses numerous,
0.3-0.5 mm longSporangia 0.2-0.3 mm in diam.; stalk up to 0.3 mm long; dosu
oblique, continuousSpores tetrahedral, trilete, subtriangular, with equatbridge,

40-50 pm in diam., smooth.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Lampang, Pmtdak;
NORTH-EASTERN: Phetchabun, Loei; EASTERN: Nakhon tdRasima;
CENTRAL: Nakhon Nayok; SOUTH-EASTERN: Chanthabdniat; PENINSULAR:

Yala.

Distribution.— Himalaya, Japan (Ryukyu islands), Southern Chiraawan,

Vietnam, Myanmar, Peninsular Malaysia, SumatraJaw.

Ecology.— Growing in rocky or sandy heath soils with thiéeli of decaying
leaves, sometimes on the cliffs or in rock crevidesally abundant in both exposed
and shady areas of mountain ridges, and also fouhowland evergreen forest and

rubber plantation, alt. 350-1,000 m. Common.

Vernacular.— Kut Phipa(gmﬁih), Kut Phan(nawiu) (Northern); Khon Kai
Noi (zuldtiae) (Northeastern); Hatsa Daerigauns) (Eastern); Laong Faifa
(azaasllih), Wan Kai Noi(hwulaties) (Central); Kut Suapatda), Pho Si(lwd),

Ninla Phosi(fialwd) (Peninsular).
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Specimens examined.— J. Wai 141 (PSU), 318 (PSU), 350 (PSU), 430
(PSU).

DIPTERIDACEAE

22. Dipteris conjugata Reinw., Syll. PI. Nov. 2: 3. 1824; Holttum, Re\.. Malaya 2:
134, fig. 55. 1954; Tagawa & K. Iwats. in Fl. Ttzaat 3(4): 481, fig. 49 (1-2). 1989;
De vol & W.C. Shieh in Fl. Taiwan 1: 465, pl. 18094.—D. horsfieldii (R. Br. ex
Hook.) Bedd., Ferns Brit. India: t. 321. 18&%ate 12C-D.

Terrestrial or sometimes lithophytic plarRhizome underground, creeping,
woody, ca. 1 cm in diam., densely covered withtlass bristles stiff, up to 7 mm
long, glossy, almost blaclkronds bipartite. Stipe not articulate to rhizome, terete or
subquadrangular, grooved, up to 2 m or more lomgerg or yellowish, glabrous
except at the baskamina subcoriaceous to coriaceous, upper surface glgesgn or
yellowish green, lower surface paler, more or lgksicous, usually brownish or
reddish brown and densely hairy in young frondgbglus when mature, nearly
orbicular in outline, 40-45 by 45-50 cm or morei&hle in size, completely divided
into two equal parts, each parts spreading, fapeshadivided more than half-way to
the base into 4 unequal segments, each segmemtscag® or twice lobed; ultimate
segments narrowly subtriangular or triangular-oglasometimes more or less falcate,
apex acuminate, margin serrate; main veins dichotmhy branched, several times
forked, moderately raised above, prominent beldwe, $maller veins anastomosing
with free included veinlets, usually conspicuo8sti exindusiate, scattered on lower
surface, orbicular, 0.5-1 mm in diangporangia 0.1-0.15 mm in diam., shortly
stalked; annulus slightly obliqu&pores monolete, ellipsoid-oblong or bean-shaped,

30-40 by 20-25 um, smooth, hyaline, translucent.

Thailand.— PENINSULAR: Surat Thani, Phangnga, Nakhon Si Tinemat,

Yala.
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Distribution.— Japan (Ryukyu Islands), Southern China, Taiwaietiém,
Cambodia, throughout Malesia to Australia (Quearlaand Southwestern Pacific

(New Caledonia).

Ecology.— Growing in rocky or sandy heath soils with thiteli of decaying
leaves, rarely on bare rocks, usually common awdllp abundant in both exposed
and shady areas of mountain ridges at 400-1,000t.maad also occurring in deep
shade of lower montane forest and sometimes ineruplantation. Rare in Thailand.

Vernacular.— Bua chaekiuan) (Peninsular).

Remarks.— The plants that grow in shady areas usually hratieer longer

stipe and larger lamina than those in exposed areas

Specimens examined.— J. Wai333 (PSU), 354 (PSU), 581 (BCU, PSU).

GLEICHENIACEAE

23. Dicranopteris linearis (Burm.f.) Underw., Bull. Torrey Bot. Club 34(5)5Q.
1907; Holttum in Fl. Males., Ser. 2, Pterid. 13, figs. 12, 14f-i. 1959; Tagawa &
K. lwats. in Fl. Thailand 3(1): 55. 1979; De vol\&.C. Shieh in Fl. Taiwan 1: 91.
1994.— Polypodiumlineare Burm.f., Fl. Ind. (N.L. Burman): 235, t. 67, fi@.
1768.— Gleichenialinearis (Burm.f.) C.B. Clarke, Trans. Linn. Soc. LondonptB
1(7): 428. 1880; Holttum, Rev. Fl. Malaya 2: 68.f16. 1954Plate 12E-F.

Terrestrial or sometimes lithophytic plaRhizome slender, long creeping, 1-3
mm in diam., young part covered with hairs, becgngiabrous when old; hairs
multicellular, basally branched, 1.5-2.5 mm longddish brown. Fronds of
indeterminate growth, erect or scandestipe not articulate to rhizome, terete,
4.5-66.5 cm long, glossy, brown, glabrescém@imina few to several times, equally or
slightly unequally, pseudodichotomously forked, stimes once forked in young and
stunted plants, usually with a pair of leafy acoegdranches at the forks; dormant
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apical bud densely hairy, protected by a pair ipiue-like leaflets; ultimate branches
and accessory branches deeply pinnatifid, lobedostinto the costa, narrowly
lanceolate to linear lanceolate in outline, 5-27 bp-5.5 cm, apex gradually
acuminate; ultimate segments at or near right atigkle costa, sparsely to densely
covered with reddish brown hairs when young, linealiinear-oblong, 2-5 mm wide,
apex obtuse, rounded or emarginate, margin erglightly revolute; texture firm,
subcoriaceous to coriaceous, lower surface moilessr glaucous, glabrescent; costa
raised on both surfaces; costules slightly grooa&kdve, prominent underneath,
2-5(-7) mm apart; veins free, (1-)2-3 times forkednspicuousSori exindusiate,
solitary, near the costules, usually on an acroscbpanch of a secondary vein,
each of 5-15 sporangium, orbicular, 0.5-1 mm imdi&porangia sessile, obovoid,
0.25-0.35 by 0.15-0.25 mm; annulus oblique, comtirsuSpores trilete, tetrahedral,

subtriangular, 25-30 um in diam., smooth, transitice

Thailand.— NORTHERN: Mae Hong Son, Chiang Mai, Chiang Rai,
Lamphun, Lampang; NORTH-EASTERN: Loei; SOUTH-EASTERPrachin Buri,
Chanthaburi, Trat; PENINSULAR: Chumphon, RanongaSirhani, Phuket, Nakhon

Si Thammarat, Trang, Songkhla, Narathiwat, Yala.
Distribution.— Tropical and subtropical Africa, Asia and Oceania

Ecology.— Growing in rocky or sandy heath soils with thigeli of decaying
leaves, sometimes in rock crevices, locally abuhdarexposed areas of mountain
ridges, and also found in cleared areas, oftetheretiges of lowland evergreen forest,
secondary forest, rubber plantations and roadsiles) sea level to 1,000 m alt.

Common.

Vernacular.— Ki Ku Ka Choei(f'%vqﬂzﬁﬂ) (Karen, Mae Hong Son); Kut Pit
(ngjﬂ) (Northern); Kut Muel(gwﬁﬂ) (Chiang Mai); Kut Taen@gml,ﬁu), Chon Lek

(IRuwan), Chon (law) (Peninsular); Kue Kagnauwn), Rue Sae(Sauz) (Malay-
Narathiwat).
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Remarks— In the present study, the varieties in this specare not
recognised, since it is rather difficult to distingh them from each other and there is

no strong evidence that this species should beelivinto the infraspecific taxa.

Specimens examined.— BETONG: J. Wai 340 (BCU, PSU), 930 (BCU,
PSU), 959 (BCU, BKF, PSU), 983 (PSU); SONGKHLA: Tongphan27 (PSU),
Hamilton & Congdori (PSU).

HYMENOPHYLLACEAE

24. Crepidomanes minutum (Blume) K. Iwats., J. Fac. Sci. Univ. Tokyo, SeBt.
Bot. 13(5): 524. 1985; Tagawa & K. Iwats. in Fl. ailand 3(4): 613. 1989.—
Trichomanesminutum Blume, Enum. Pl. Javae 2: 223. 1828; Holttum, REV.
Malaya 2: 96. 1954.—. parvulum Blume (non Poir), Enum. Pl. Javae 2: 223.
1828.—T. proliferum Blume, Enum. PIl. Javae 2: 224. 1828; Holttum, FévMalaya

2: 97, fig. 33. 1954.—T. saxifragoidesC. Presl, Hymenophyllaceae: 39. 1843.—
Gonocormus minutu@lume) Bosch, Hymenophyll. Javan.: 7, t. 3. 1861, Tsai &
W.C. Shieh in Fl. Taiwan 1: 108, pl. 39. 19946G- saxifragoideqC. Presl) Bosch,
Hymenophyll. Javan.: 9. 1861; Tagawa & K. IwatsFInThailand 3(1): 80. 1979.—
G. teysmaniBosch, Hymenophyll. Javan.: 10, t. 5. 1861G-prolifer (Blume) Prantl

in Hymenophyllaceae (Presl): 51. 1875; Tagawa &vkats. in Fl. Thailand 3(1): 81.
1979.— G. siamensisTagawa & K. lwats., Acta Phytotax. Geobot. 22: 9§, 3.
1967; Tagawa & K. Iwats. in Fl. Thailand 3(1): 8B79.Plate 13A-B.

Epiphytic, lithophytic or sometimes terrestrial laRhizome slender, long
creeping, 0.15-0.3 mm in diam., blackish, glosagking roots, more or less covered
with hairs; hairs dark brown, glossy, up to 1 mmmgdo Fronds irregularly
dichotomously branched, pinnate to bipinnatifidJepgreen to dark green, glossy,
usually proliferous, new frond arising from budtla¢ axes of the older fron&tipes
not articulate to rhizome, slender, terete, up .o @n long, green, sparsely covered
with brownish bristlesLamina thin, membranous, translucent, often wider thargo

flabellate, ovate or rarely oblong in outline, 34325-10 mm; pinnae sessile or shortly
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stalked, flabellate or ovate in outline, up to 0% mm; ultimate segments with a
single veinlet, oblong, 0.3-0.7 mm wide, glabroagex obtuse, margin entire; veins
raised on both surfaces, false veinlets ab<sgant. solitary, terminal on veins, sunk at
the apex of the ultimate segments; involucres abwiinged, 0.8-1.5 by 0.7-1 mm,
the mouth dilated, truncate, margin entire; recdpta extruded when mature.
Sporangia sessile, 0.15-0.2 mm in diam.; annulus obliqu&tiooous.Spores trilete,

tetrahedral, subglobular, 30-50 um in diam., dgngapillate.

Thailand.— NORTH-EASTERN: Loei; EASTERN: Nakhon Ratchasima;
SOUTH-WESTERN: Prachuap Khiri Khan; SOUTH-EASTER®MNachin Buri, Trat;
PENINSULAR: Ranong, Surat Thani, Phangnga, Phukétabi, Nakhon Si
Thammarat, Trang, Narathiwat, Yala.

Distribution.— Throughout the Paleotropics.

Ecology.— On moist rocks, on mossy trees trunks, sometignewing on
the ground in mossy places and wet sandy banksiaiftgjtic phyllite ridges, alt.
650-700 m. Common.

Vernacular —

Specimen examined.— BETONG:J. Wai985 (PSU).

25. Hymenophyllum serrulatum (C. Presl) C. Chr., Index Filic.: 367. 1905; Holttu
Rev. Fl. Malaya 2: 78, fig. 19. 1954; Tagawa & Mats. in Fl. Thailand 3(4): 611.
1989.— Didymoglossumserrulatum C. Presl, Hymenophyllaceae: 115. 1843.—
MeringiummeyenianunC. Presl, Hymenophyllaceae: 116. 1843; Tagawa &éts.

in Fl. Thailand 3(1): 76. 197®late 13C-D.

Epiphytic, lithophytic or terrestrial planRRhizome slender, long creeping,
0.15-0.3 mm in diam., blackish, glossy, young peairy, old part glabrescent; hairs

brown, glossy, up to 1.5 mm longronds bipinnatifid to tripinnatifid, pale green to
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dark green, glossystipes not articulate to rhizome, slender, terete, ug tom long,
dark brown to nearly black, sparsely hairy or gisioent; rachis winged, dark brown
to nearly black, sparsely hairy or glabrescé@mnina thin, membranous, translucent,
oblong-lanceolate, elliptic-oblong or linear-obloimgoutline, 3-7 by 1-2.5 cm; pinnae
sessile, triangular-ovate, obovate or spatulateutliine, up to 1.5 by 1 cm, apex
obtuse or rounded, base obliquely cuneate; ultimatgnents of each pinnule with a
single veinlet, oblong to linear-oblong, 0.5-1.5 mwde, glabrous, apex rounded or
obtuse, margin serrate; veins dark brown, raiseldadh surfaces, false veinlets absent.
Sori solitary, terminal on veins, usually at the apéxasal acroscopic lobes in the
upper part of fronds; involucres tubular or obcahiavith bilabiate mouth, slightly
winged, 2-2.5 by 0.7-1 mm, the lips as long adligh8y shorter than the tubular base,
bluntly triangular or sometimes rounded, marginirentor slightly denticulate;
receptacles extruded when matugporangia sessile, 0.2-0.3 mm in diam.; annulus
oblique, continuousSpores trilete, tetrahedral, subglobular, 30-50 pm inndia

densely papillate.

Thailand.— PENINSULAR: Ranong, Yala.

Distribution.— Throughout the Malesian region.

Ecology.— On moist mossy rocks, on mossy tree trunks, samestgrowing
on the decaying organic matter or on wet sandyraadgsy ground in shady areas of
mountain ridges, alt. 650-1,000 m. Rare in Thailand

Vernacular —

Specimen examined.— BETONG:J. Wai670 (BCU, BKF, PSU).
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OLEANDRACEAE

26. Oleandra pistillaris (Sw.) C. Chr., Index Filic., Suppl. Tertium pro #a 1917-
1933: 132. 1934; Holttum, Rev. Fl. Malaya 2: 386, £24. 1954; Tagawa & K. lwats.
in Fl. Thailand 3(2): 182. 1985.-Aspidiumpistillare Sw., J. Bot. (Schrader) 2: 30.
1801.Plate 13E-F.

Epiphytic, lithophytic or terrestrial planRhizome long scandent, stiff, with
erect or suberect shrub-like branches, forming ésiglp to 3 m high, 4-10 mm in
diam., densely covered with scales, glaucous urter scales; scales peltate,
appressed, imbricate, lanceolate, 4-8 by 1-1.5 dark brown to almost black with
paler margins, glossy, apex acuminate, margin wéty fine hairs, soon becoming
glabrous; old part of rhizome covered with apprégsersistent base of scalésonds
simple, aggregated into pseudowhorRhyllopodia 1-5 mm long, scaly.Stipe
articulate to phyllopodia, grooved above, 3-12 namgl green, yellowish or purplish
brown to dark brown, sparsely scaly when youngnseecoming glabroud.amina
firmly chartaceous to coriaceous, narrowly oblofsjpaceolate or linear-oblong, 8-50
by 1.3-5 cm, apex acuminate or caudate, base @jmeatgin undulate, upper surface
green to dark green or yellowish green, usuallyobeng glabrous when old, glossy,
lower surface paler and more or less hairy; midrimoved above, prominent and hairy
underneath, occasionally sparsely covered withescail the basal portion; veins close,
simple, once or twice forkedori in a single irregular row on each side of midrib,
very near the midrib, superficial on simple veima an acroscopic branch of veins;
indusia reniform, 0.7-1 by 1-1.5 mr8porangia 0.15-0.2 mm in diam.; stalk up to 0.5
mm long; annulus vertical, interrupteshbores monolete, ellipsoid, 35-50 by 25-35 pm

in diam., surface prominent, winged or ridged.

Thailand.— SOUTH-WESTERN: Prachuap Khiri Khan (Khao Luang);
PENINSULAR: Nakhon Si Thammarat, Trang, Phattha)iBangkhla, Yala.

Distribution.— Peninsular Malaysia, Java and Borneo.
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Ecology.— Growing in rocky or sandy heath soils with thigeli of decaying
leaves or on mossy rocks, often locally abundariiatih exposed and shady areas of
mountain ridges at 600-1,000 m alt., also foundrer trunks in montane forest and

on rocks along streamsides in lowland evergreegstolJncommon.

Vernacular.— Nakkharat(uhas1%) (Northern, Peninsular); Wan Nakkharat
(Muwnany) (Northeastern, Peninsular); Phaya Nguwng) (Northeastern); Nakho

(wwa) (Malay-Peninsular).

Specimens examined.— BETONG: J. Wai47 (BCU, PSU), 304 (PSU), 378
(BCU, BKF, PSU), 503 (PSU), 897 (BCU, PSU); NAKHCGM THAMMARAT: J.F.
Maxwell 85-495 (PSU); SONGKHLAJ.F. Maxwell85-194 (PSU).

27. Oleandra undulata (Willd.) Ching, Lingnan Sci. J. 12(4): 565. 1933plttum,
Rev. Fl. Malaya 2: 384, fig. 223. 1954; Tagawa &IKats. in Fl. Thailand 3(2): 180.
1985.— Polypodium undulatunWilld., Sp. PI., ed. 4., 5: 155. 1810.-6leandra
cumingiiJ. Sm., J. Bot. (Hooker) 3: 413. 18416~ pubescen€opel., Univ. Calif.
Publ. Bot. 12(15): 397, t. 52A. 193Rlate 14A-B.

Terrestrial or lithophytic plantRhizome long creeping, 2.5-4 mm in diam.,
densely covered with scales;ales peltate, appressed, imbricate, lancedaehy
ca. 1 mm, dark brown to almost black with paler gives, glossy, apex acuminate,
margin with very fine hairsFronds simple, remotePhyllopodia erect, grooved,
1.5-8.5 cm long, densely covered with hairs andyse®en young, soon becoming
glabrous. Stipe articulate to phyllopodia, slender, grooved abol&-10 cm long,
green or purplish brown to dark brown, densely yhaihen young, glabrescent.
Lamina firmly chartaceous to coriaceous, narrowly lanae®br linear-oblong, 12-45
by 1.2-4 cm, apex acuminate or caudate, base atemmu cuneate, margin undulate,
upper surface green to dark green or yellowish rgregossy, glabrescent, lower
surface paler and hairy; midrib flattened or sligigrooved above, prominent and
hairy underneath, occasionally sparsely coveret sgtles at the basal portion; veins
close, simple, once or twice forke®bri usually in one regular row close to each side
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of midrib, superficial on simple veins or on anasmopic branch of veins; indusia
reniform, 1-1.5 mm in diam., outer surface sparselyy. Sporangia 0.15-0.2 mm in
diam.; stalk up to 0.6 mm long; annulus verticaterrupted.Spores monolete,
ellipsoid, 40-50 by 25-35 pum in diam., surface pireant, winged or ridged.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Lampang, Phrae;
NORTH-EASTERN: Loei; EASTERN: Chaiyaphum; SOUTH-WHERN:
Kanchanaburi; SOUTH-EASTERN: Chanthaburi, Trat; RESULAR: Ranong,
Phangnga, Krabi, Nakhon Si Thammarat, Yala.

Distribution.— Southern China, Myanmar and Peninsular Malaysia.

Ecology.— Growing in rocky or sandy heath soils with thiteli of decaying
leaves, sometimes on moist mossy cliffs or in ramkewices, often locally abundant in

semi-exposed areas of mountain ridges, alt. 600010. Uncommon.

Vernacular.— Nakkharat Bai Kluemmmw’mﬂgu) (General).

Specimens examined.— BETONG: J. Wail142 (PSU), 345 (BCU, PSU), 415
(PSU), 476 (BKF, PSU), 606 (BKF, PSU); NAKHON SI AMMARAT: J.F.
Maxwell87-227 (PSU).

POLYPODIACEAE

28. Drynariarigidula (Sw.) Bedd., Ferns Brit. India: t. 314. 1869; Hath, Rev. FI.
Malaya 2: 183, fig. 90. 1954; Tagawa & K. Iwats.Fh Thailand 3(4): 550, pl. IV5.
1989.—Polypodium rigidulunSw., J. Bot. (Schrader) 2: 26. 18®1ate 14C-D.

Epiphyte or lithophyteRhizome stout and fleshy, creeping, 4-8 mm in diam.,
densely covered with scales; scales peltate, naddwom base to long-tailed apex,
4-5 by ca. 1 mm, pale to dark brown, glossy, mafgmbriate. Fronds dimorphic.
Nest-leaves subcoriaceous to coriaceous, sessile, erect, catlri ovate-lanceolate in



61

outline, 20-23 by 10-11 cm, brown, glossy, apextacbase rounded, lobed up to
half-way to the midrib; lobes subtriangular, 1-By50.5-2 cm, apex acute to rounded,
margin subentire to serrate, glabrescent; midribastae prominent on both surfaces,
usually covered with soft downy hairs; veins anasising with few included free
veinlets.Foliage-leaves pinnate; stipe not articulate to rhizome, tereteta 17 cm
long, purplish brown to purplish black, bearing mamall appendages (undeveloped
pinnae), usually covered with soft downy hairs;hiaderete, 52-83 cm long, covered
with soft downy hairs; lamina subcoriaceous toaogbus, oblong in outline, 70-90 by
20-30 cm; lateral pinnae sessile to shortly staglkdzbut 30 pairs, linear-oblong or
linear-lanceolate, slightly falcate, 13-24 by 0.8-Zm, yellowish green or green,
glossy, apex gradually long acuminate, base curteatdtenuate, margin serrate or
subentire,; costa articulate to rachis, prominemtboth surfaces, purplish brown to
purplish black; veins anastomosing, raised on Isoftiaces, main veins ca. 3 mm
apart, areoles between main veins with few inclufited veinletsSori exindusiate,
one between adjacent main veins, usually at hayffn@m margin to costa or rather
nearer the costa than the margin, raised on upptace, orbicular, 1-2 mm in diam.,
2-5 mm apartSporangia ca. 0.15 mm in diam.; stalk up to 0.5 mm long; WHus
vertical, interruptedSpores monolete, obliquely ellipsoid-oblong or bean-shdpe

40-50 by 25-30 um, spinulose, translucent.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Tak, Phitsahulo
NORTH-EASTERN: Loei; SOUTH-WESTERN: KanchanaburEKTRAL: Nakhon
Nayok; SOUTH-EASTERN: Chanthaburi; PENINSULAR: Surdhani, Krabi,
Phatthalung, Satun, Songkhla, Yala.

Distribution.— Indochina, Myanmar, Malesia, tropical Australianda

Polynesia.

Ecology.— On rocks or on tree trunks, often found on exgosscks on
mountain ridges, and also found in shady areasvitahd evergreen forest and rubber

plantation, alt. 200-1,000 m. Common.
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Vernacular.— Kra ProkLek (nszUsantdn), KraProkHua Hin(nszUsaniniiu)
(Chanthaburi); Kut Thangneaa3) (Chiang Mai); Kut Fue(gm?/'\laﬂ), Kut Mai (Qﬁﬂ,ﬁ),
Kut Om (pedaw), Kut Hang Ma(pawwin) (Northern).

Specimens examined.— BETONG: J. Wai 636 (PSU), 663 (PSU); SATUN:
G. CondorB09 (PSU); SONGKHLAJ.F. Maxwell84-526 (PSU).

29. Drynaria sparsisora (Desv.) T. Moore, Index Filic.: 348. 1862; HolttuRev. FI.
Malaya 2: 183, fig. 89. 1954; Tagawa & K. Ilwats.Rh Thailand 3(4): 544. 1989.—
Polypodium sparsisorurDesv., Ges. Naturf. Freunde Berlin Mag. Neuestetu&ck.
Gesammten Naturk. 5: 315. 1811.P- linnei Bory, Ann. Sci. Nat. (Paris) 5: 464.
1825.—Drynaria linnei (Bory) Bedd., Ferns Brit. India: t. 315. 186%ate 14E-F.

Epiphyte or lithophyteRhizome stout and fleshy, creeping, 1-2 cm in diam.,
densely covered with scales; scales peltate, oaareptly narrowed above base, 2-5
by 1-2 mm, dark brown to almost black with palerrgmas, glossy, apex long
acuminate, margin fimbriate; old part of rhizomevexed with appressed persistent
base of scaled-ronds dimorphic. Nest-leaves coriaceous, sessile, erect, imbricate,
ovate in outline, 22-26 by 22-23 cm, brown, glosgyex obtuse, base rounded, lobed
upto half-way to the midriblobes subtriangular toblong-subtriangular.5-4 by
2.5-3.5 cm, apex obtuse to rounded, margin entmeyib and costae prominent on
both surfaces; veins anastomosing with few inclufteg veinlets.Foliage-leaves
deeply pinnatifid; stipe not articulate to rhizonterete, narrowly winged, 18-23 cm
long, purplish brown to purplish black, glabrowsmina coriaceous, oblong in outline,
45-52 by 25-35 cm, light to dark green, glossypgtas, lobed to 3-15 mm from the
midrib; midrib raised on both surfaces; lobes ogltanceolate, slightly falcate, 8-18
by 2.5-5 cm, apex long acuminate, margin entirenss@nastomosing, raised on both
surfaces, main veins 2-10 mm apart, areoles betwesn veins with few included
free veinlets.Sori exindusiate, irregularly in 2 rows between adjace@in veins,
often with others interspersed, orbicular, 1-1.5 mrdiam.Sporangia 0.15-0.2 mm in
diam.; stalk up to 0.4 mm long; annulus verticaiterrupted.Spores monolete,
obliquely ellipsoid-oblong or bean-shaped, 40-5@6430 pum, smooth, translucent.
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Thailand.— EASTERN: Chaiyaphum; SOUTH-EASTERN: Prachin Buri,
Chanthaburi, Trat; PENINSULAR: Ranong, Phangngajkeéty Phatthalung, Trang,
Satun, Narathiwat, Yala.

Distribution.— Malesian region, through Polynesia to tropicak#alia.

Ecology.— On rocks in both exposed and shady areas of mwmuritiges, and
also commonly found on trees in lowland evergreeadt and rubber plantation, from

sea level to 1,000 m alt. Common.

Vernacular.— Kut Hok (neaan) (Northern); Wan Ngu Kwal(imgn%'ﬂ),

Wao (111) (Peninsular).

Specimens examined.— BETONG: J. Wai 88 (PSU), 586 (PSU);
PHATTHALUNG: A. Tongpharl9 (PSU).

30. Pyrrosia adnascens (Sw.) Ching, Bull. Chin. Bot. Soc. 1(1): 45. 193%olttum,
Rev. Fl. Malaya 2: 144, fig. 60. 1954; Tagawa &IWats. in Fl. Thailand 3(4): 496.
1989; W.C. Shieh, De vol & C.M. Kuo in Fl. Taiwan 313. 1994. —Polypodium
adnascensSw., Syn. Fil. 25: 220, t. 2, fig. 2. 1806.Niphobolusadnascensaulf.,
Enum. Filic.: 124. 1824 CyclophorusadnascengSw.) Desv., Berlin. Mag. 5: 300.
1811.Plate 15A-B.

Epiphyte or lithophyteRhizome slender, long creeping, branched, 1-2 mm in
diam., densely covered with scales; scales peldgeressed, ovate or lanceolate, 2-4
by 0.5-1 mm, dark brown to almost black in the canpart with paler margins,
glossy, apex long acuminate, margin fimbriateronds simple, dimorphic or
sometimes hardly dimorphic, stipe articulate torsipdyllopodia, grooved, narrowly
winged, stellate hairy or becoming glabrous whed; dhmina thick and fleshy,
coriaceous, upper surface stellate hairy or glaier@sand glossy when old, lower
surface densely stellate hairy; midrib grooved a&pgwominent underneath; veins

inconspicuousSterile fronds: stipe 0.5-2.5(-7) cm long; lamina oblong-oblariats
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spatulate, linear-oblong or linear-elliptic, 5-884.5) by 0.5-1 cm, apex rounded,
obtuse or emarginate, base attenuagetile fronds usually much longer and narrower
than sterile fronds; stipe 2-8.5 cm long; laminaedr, 7.5-17 by 0.3-0.7 cm, apex
acute, obtuse, rounded or emarginate, base ateenuargin of fertile part recurved
when dry. Sori exindusiate, close, scattered on the apical hialaimina, densely
covered with stellate hairs when young, orbiculgrto ca. 1 mm in dian§porangia
ca. 0.2 mm in diam.; stalk up to 0.35 mm long; dnswertical, interruptedSpores
monolete, obliquely ellipsoid-oblong or bean-sha@ @65 by 35-40 um, irregularly

verrucose, translucent.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Lampang, Tak,
Phitsanulok; NORTH-EASTERN: Loei, Nong Khai, Mukde©h Khon Kaen;
EASTERN: Chaiyaphum, Nakhon Ratchasima, Buri RamQUBH-WESTERN:
Kanchanaburi, Prachuap Khiri Khan; CENTRAL: Sarabdakhon Nayok; SOUTH-
EASTERN: Chon Buri, Chanthaburi, Trat; PENINSULARanong, Surat Thani,
Phangnga, Phuket, Nakhon Si Thammarat, Trang, Hihatlg, Satun, Songkhla,

Narathiwat, Yala.

Distribution.— Widely distributed in tropical Asia and Polynesia

Ecology.— On rocks in exposed areas of mountain ridge®9@t16000 m alt.,

and also found on trees in coastal heath and |lamaergreen forests. Common.

Vernacular— Phak Pik Kaiwninla) (Northern).

Remarks.— Pyrrosia adnascengSw.) Ching might be conspecific
with Pyrrosia lanceolatalL.) Farw.,P. nuda(Giesenh.) Ching anB. varia (Kaulf.)
Farw., since their morphological characters arg genilar, except for their sizes and
indumentum. Generally, the sizes and indumentumackers are often highly variable
and offer no taxonomic value. In any case, mordenges and the taxonomic revision

of this genus are needed.
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Specimens examined.— BETONG: J. Wai 204 (BCU, BKF, PSU), 431
(PSU), 473 (PSU); SURAT THANICh. Laongpol719 (PSU); PHUKET:J.F.
Maxwell 87-1030 (PSU); KRABI: Ch. Laongpol 936 (PSU); NAKHON SI
THAMMARAT: W. Ramsri 87 (PSU); SATUN:J.F. Maxwell 87-380 (PSU);
SONGKHLA: Ch. Laongpols56 (PSU), 984 (PSUJ.F. Maxwell84-152 (PSU),
86-455 (PSU).

31. Sdlliguea heterocarpa (Blume) Blume, Enum. Pl. Javae: 125, t. 52, fig1828;
Holttum, Rev. Fl. Malaya 2: 157, fig. 69. 1954; aa@ & K. lwats. in Fl. Thailand
3(4): 563, fig. 56 (10-11). 1989.-PolypodiumheterocarpunBlume, Fl. Javae: 167,
t. 75. 1829Plate 15C-D.

Epiphyte, lithophyte or sometimes terrestrial plaRhizome long creeping,
1.5-3 mm in diam., densely covered with scales;lescgeltate, stiff, abruptly
narrowed above the base to long-tailed apex, 8yl240.8 mm, dark brown, glossy,
margin of basal part tootheéronds simple. Stipe articulate to short phyllopodia,
slender, grooved, slightly adaxially winged, terete26 cm long, green, yellowish
brown when dry, glabrescertamina coriaceous, glossy, ovate, lanceolate or oblong-
lanceolate, 2.5-21.5 by 1.5-7 cm, green to darkergrabove, paler underneath,
glabrous, apex acute or acuminate, sometimes olituseunded, base cuneate to
rounded, margin entire or undulate; midrib and ridtenain veins raised on both
surfaces, veinlets inconspicuous, anastomosing wittuded free veinletsSori
exindusiate, in a single row between adjacent dhtemain veins, more or less
interrupted or continuous, not reaching midrib cargn, shallowly immersed and
slightly raised on upper surface, oblong to linearsometimes orbicular, 1.5-17 by
1.5-2 mm.Sporangia 0.15-0.2 mm in diam.; stalk up to 0.7 mm long; @na vertical,
interrupted.Spores monolete, obliquely ellipsoid-oblong or bean-shp&0-55 by
25-30 um, tuberculate, translucent.

Thailand.— PENINSULAR: Surat Thani, Phangnga, Nakhon Si Timemat,
Phatthalung, Satun, Songkhla, Yala.
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Distribution.— Indochina, Peninsular Malaysia, Sumatra, Javan&w and

Philippines.

Ecology.— On mossy rocks or mossy tree trunks, sometimewigg on the
litter of decaying leaves, locally abundant in shadeas of quartzitic phyllite ridges,

and also found in lowland evergreen forest, al@-I60 m. Uncommon.

Vernacular —

Specimens examined.— BETONG:J. Wai212 (PSU), 578 (PSU), 727
(BCU, BKF, PSU); PHATTHALUNG:J.F Maxwell86-664 (PSU), 86-751 (PSU),
P. Panggul344 (PSU); SONGKHLAA. Tongphamn23 (PSU),J.F. Maxwell85-188
(PSU).

32. Selliguea stenophylla (Blume) Parris, Pl. Mt. Kinabalu 151. 199R¢onkerd,
S. Linds., D.J. Middleton & Suddee, Thai ForestllBuBot. 32: 10. 2004.—
Polypodium stenophyllumBlume, Enum. Pl. Javae 2: 124. 1828.Pleopeltis
stenophylla(Blume) T. Moore; Index Filic. LXXVII. 1857.—€rypsinus stenophyllus
(Blume) Holttum, Rev. Fl. Malaya 2: 199, fig. 1Q11954; Tagawa & K. lwats. in FI.
Thailand 3(4): 557. 198%®late 15E-F.

Epiphyte, lithophyte or sometimes terrestrial plaRhizome long creeping,
1.5-3 mm in diam., densely covered with scaleslescpeltate, gradually narrowed
from base to acuminate apex, 4-5 by 0.8-1 mm, daokvn in the central part with
creamy or pale brown margins, glosByonds simple or occasionally bifurcat&tipe
articulate to short phyllopodia, slender, groovelijhtly adaxially winged, terete,
1-3 cm long, purplish brown to purplish black, gkdrent.Lamina coriaceous,
glossy, linear-elliptic or linear-lanceolate, 12-fhy 1.2-1.6 cm, green to dark green
above, paler underneath, glabrous, sterile lamswally shorter than fertile lamina,
apex acute or obtuse, base attenuate, margin rdgrm@wvolute; midrib slightly
grooved above, prominent underneath, lateral mainsvmore or less conspicuous on

lower surface, veinlets inconspicuous, anastomosiitly included free veinletsSori
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exindusiate, one between adjacent lateral mainsy@mna single row in each side of
midrib, usually in apical ¥%-Y2 of the fertile frondsearer the margin than the midrib,
deeply immersed in cavities and raised on uppefaselyr orbicular, 1.5-2.5 mm in
diam. Sporangia 0.2-0.25 mm in diam.; stalk up to 1 mm long; amsulertical,
interrupted.Spores monolete, obliquely ellipsoid-oblong or bean-shdpe0-60 by

30-40 pum, smooth, translucent.

Thailand.— PENINSULAR: Narathiwat, Yala.

Distribution.— Peninsular Malaysia, Sumatra, Java, Borneo aiigpppihes.

Ecology.— On moist mossy rocks or on mossy tree trunks esiomes growing
on the litter of decaying leaves, found in semiasqu or partially shaded areas of

mountain ridges at 650-950 m alt. Very rare in Tdrad.

Vernacular —

Specimens examined.— BETONG:J. Wai316 (BCU, PSU), 737 (PSU).

PTERIDACEAE

33. Pteris dalhousiae Hook., Sp. Fil. 2: 170, t. 121 A. 1858; Holttum, \Ré&~I.
Malaya 2: 401. 1954; Tagawa & K. Iwats. in Fl. Theaid 3(2): 231. 1985.
Plate 16A-B.

Terrestrial or lithophytic plantRhizome short, erect, apical part densely
covered with scales; scales narrowly linear, 4-®16-0.1 mm, dark brown to nearly
black, glossy, margin thin, crisped, pale brownonds bipinnatisect to tripinnatisect.
Stipe not articulate to rhizome, slender, subquadramguiderete, grooved, 25-40 cm
long, dark purplish brown to nearly black, glossgaly at the base; rachis grooved
above, slightly adaxially winged, glabrousamina chartaceous, glossy, triangular-

ovate in outline, 30-35 by 25-30 cm, green to daden above, pale green underneath,
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glabrous, apex acuminate, bdsead, rounded; lateral pinnae 4-5 pairs, subopgposi
sessile or on stalk to 1.5 cm long, not articutateachis, triangular-falcate in outline,
bearing 4-5 basiscopic pinnules and often with \ Bcroscopic pinnules, apex
acuminate, base oblique, the largest pinnae ugbtby210 cm; pinnules sessile, the
largest on the lower pinnae bearing a few secon#lasiscopic lobes (secondary
pinnules) or sometimes with a acroscopic lobengidar-falcate in outline, up to
20 by 7 cm; lobes linear-lanceolate, slightly fédca4-13 by 0.5-0.8 cm, apex
gradually acuminate, margin serrate, the lobespatah lamina widely spaced and
connected by a broad wing; costa slightly groovbedva, with wings throughout,

prominent underneath; costules slightly raised abgrominent on lower surface;
veins free except for the soral commissure, uswale or twice forked, rarely simple.
Sori linear, continuous along the margin of lobes; dalsdusia transparent, 0.3-0.4
mm wide; paraphyses ca. 0.3 mm long, with usuatiiarged * capitate-glandular
terminal cell.Sporangia oblong, ca. 0.2 by 0.1 mm; stalk 0.1-0.2 mm loagnulus

vertical, interruptedSpores tetrahedral, trilete, subtriangular or subglobu®&-30 um

in diam., striate-rugulate.

Thailand.— SOUTH-EASTERN: Chanthaburi; PENINSULAR: Surat mha
Songkhla, Yala.

Distribution.— Cambodia, Peninsular Malaysia, Sumatra and Java.

Ecology.— Growing in rocky or sandy heath soils with thiéeli of decaying
leaves or on mossy cliffs in deep shade of mountages, alt. 600-950 m.
Uncommon.

Vernacular —

Specimen examined.— BETONG:J. Wai859 (PSU).
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SCHIZAEACEAE

34. Schizaea dichotoma (L.) Sm., Mém. Acad. Roy. Sci. (Turin) 5: 4229t.fig. 9.
1793; Holttum, Rev. Fl. Malaya 2: 50. 1954, in Miles., Ser. 2, Pterid. 1(1): 41, figs.
1, 2, 4a-d. 1959; Tagawa & K. lwats. in Fl. Thada®(1): 57. 1979; De vol & W.C.
Shieh in Fl. Taiwan 1: 86, pl. 30. 1994.Acrostichum dichotomurh., Sp. Pl. 2:
1068. 1753Plate 16C-D.

Terrestrial plantRhizome underground, short creeping, young part hairyrshai
thin, flattened, articulate, 2-3 mm long, pale bmowglossy. Fronds repeatedly
dichotomously branche&tipe erect, slender, grooved, narrowly winged exceptte
basal part, 8-35 cm long, green, underground pentviish, glabrescent.amina
reduced to a narrow wing on each side of the #&amsshaped in outline, 4-15 by 5-10
cm, green, glossy, glabrescent; ultimate segmeatslcmm wide.Sorophores in
pinnate groups, terminal on ultimate segmentspaits, 1.5-4 mm long, margin hairy.
Sporangia in 2 rows, attached to the sides of an abaxiaeridnd protected by the
reflexed margins of the sorophore, sessile, elipswoid, ca. 0.3 by 0.2 mm; annulus

subapical Spores monolete, ellipsoid-oblong, 40-50 by 25-35 pmpgiate.

Thailand.— EASTERN: Nakhon Ratchasima; SOUTH-EASTERN: Chon
Buri, Trat; PENINSULAR: Surat Thani, Phangnga, Nak&hSi Thammarat, Trang,

Satun, Songkhla, Narathiwat, Yala.
Distribution.— Throughout the Paleotropics.

Ecology.— Growing in rocky or sandy heath soils with thiteli of decaying
leaves in partial shade of mountain ridges, and falsnd in rubber plantation, coastal

heath and lowland evergreen forests, from sea tevel000 m alt. Common.

Vernacular.— Tan Klom (munaax), Tan Phrao(auw3n), Tan San
(aushu), Wan Dok Din(huean@u) (Peninsular); Ya Hang Ma Baianvavanin)

(Southeastern); Misa Rin@z3a), Purasa€ysuz) (Malay-Peninsular).
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Specimens examined.— BETONG:J. Wai579 (PSU), 656 (PSU), 936 (PSU);
SATUN: P. Pattarakulpisutti et al93 (PSU); SONGKHLA:Ch. Laongpol et all
(PSU),K. Sridith271 (PSU),P. Ritthisunthorn65 (PSU),P. Sirirugsall6l (PSU),
1181 (PSU); NARATHIWAT:J.F. Maxwell87-498 (PSU).

35. Schizaea digitata (L.) Sw., Syn. Fil. 150, 380, t. 4, fig. 1. 1808¢lttum, Rev. FI.
Malaya 2: 51. 1954; in Fl. Males., Ser. 2, Ptetifl): 41, fig. 3a-e. 1959; Tagawa &
K. lwats. in Fl. Thailand 3(1): 58. 1979; De vol\W&.C. Shieh in Fl. Taiwan 1: 86, pl.
31. 1994.—Acrostichum digitatunh., Sp. PI. 2: 1068. 175®late 16E-F.

Terrestrial plant.Rhizome underground, very short, creeping or suberect,
bearing crowded fronds, apex hairy; hairs thinttdlaed, articulate, 1.5-2 mm long,
brown, glossyFronds simple, erect, grass-like when sterile, wingedegxdor the
basal part, linear, more or less twisted, 10-400+0.3 cm, green, glossy, base
slender, triquetrous, lower surface covered withnutely glandular hairs or
glabrescent; midrib slightly grooved above, prominenderneathSorophores 5-12,
in pseudodigitate groups at the apex of fertilendi® 0.5-4.5 cm long, margin entire.
Sporangia in 4 rows, densely covering the abaxial surfacd protected by the
reflexed margins of the sorophore, sessile, eligsooid, ca. 0.3 by 0.2 mm; annulus
subapical Spores monolete, ellipsoid-oblong, 40-50 by 25-30 pum jaqietly striate.

Thailand.— SOUTH-EASTERN: Chanthaburi, Trat; PENINSULAR: Rag,
Surat Thani, Phangnga, Satun, Songkhla, Narathieda,.

Distribution.— Tropical Asia.
Ecology.— Growing in rocky or sandy heath soils with thiteli of decaying

leaves in partial shade of mountain ridges, and falsnd in rubber plantation, coastal
heath and lowland evergreen forests, from sea tevel000 m alt. Common.

Vernacular.— Tan Bit(énutia), Tan Saieunse) (Peninsular).
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Specimens examined.— BETONG: J. Wai81 (PSU), 711 (PSUSATUN:
P. Pattarakulpisutti et al.94 (PSU); SONGKHLA:J.F. Maxwell 85-114 (PSU);
NARATHIWAT: J.F. Maxwell87-513 (PSU).

VITTARIACEAE

36. Vittaria ensiformis Sw., Ges. Naturf. Freunde Berlin Mag. Neuesterdéak.
Gesammten Naturk. 2: 134, t. 7, fig. 1. 1799; Hoitf Rev. Fl. Malaya 2: 613, fig.
359. 1954; Tagawa & K. lwats. in Fl. Thailand 3(223. 1985Plate 17A-B.

Epiphyte or lithophyte Rhizome short creeping, apex densely covered with
scales; scales clathrate, linear-lanceolate, 4-D.By0.5 mm, dark brown to almost
black, glossy, apex long acuminate, margin minutedthed.Fronds simple, sessile,
coriaceous, glossy, glabrescent, green to darkngad®ve, pale green underneath,
usually red or reddish brown when young, lineamstimes slightly falcate 5-45 by
0.2-1 cm, apex acute, base narrow, margin entr@etimes revolute; midrib faint or
sometimes only distinct at the base; veins indisti®ori elongated, immersed in deep
grooves almost at margin (submarginal); paraphysesdarkened obconical terminal
cell, 0.4-0.5 mm longSporangia 0.15-0.2 mm in diam.stalk apically widened,
0.1-0.3 mm longannulus vertical, interruptedpores monolete, ellipsoid-oblong,
45-60 by 25-30 um, smooth, hyaline, translucent.

Thailand.— SOUTH-EASTERN: Chanthaburi, Trat; PENINSULAR: Sur
Thani, Phuket, Krabi, Nakhon Si Thammarat, Trangatfhalung, Satun, Songkhla,
Pattani, Yala.

Distribution.— Widely distributed in the Paleotropics.
Ecology.— On tree trunks or on moist mossy rocks, foundoath semi-

exposed and shady areas of mountain ridges, aondf@lsd in rubber plantation,

coastal heath and lowland evergreen forests, fieares/el to 700 m alt. Common.
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Vernacular — Kut Pik Kai (gailnla), Wan Hang Hua Lamagiume

azuu) (Pattani).

Specimens examined.— BETONG:J. Wai353 (PSU), 420 (PSU), 655 (BCU,
PSU); PHATTHALUNG: J.F. Maxwell 86-663 (PSU),P. Panggul 349 (PSU);
SATUN: G. Congdon683 (PSU),839 (PSU),J.F. Maxwell86-936 (PSU),
P. Pattarakulpisutti et al95 (PSU); SONGKHLA:A. Tongpham2l (PSU),
J.F. Maxwell84-216 (PSU).

37. Vittaria scolopendrina (Bory) Schkuhr ex Thwaites, Enum. Pl. Zeyl.: 38864;
Holttum, Rev. Fl. Malaya 2: 611. 1954; Tagawa &lWats. in Fl. Thailand 3(2): 228.
1985.—Pteris scolopendrin®ory, Voy. lles Afrique 2: 323. 1804#late 17C-D.

Epiphyte or lithophyte.Rhizome short creeping, 2-4 mm in diam., apex
densely scaly; scales clathrate, linear-lanceol&ie,by 0.2-0.5 mm, dark brown to
almost black, glossy, apex long acuminate, margmutaly toothed Fronds simple,
sessile, coriaceous, glossy, green to dark greewmealpale green underneath, linear-
elliptic or linear-oblong, sometimes slightly falea20-90 by 1-6 cm, apex gradually
acute or sometimes cleft, base narrow, margin tigindulate, usually tightly wavy
in young plants; midrib raised above, slightly gred underneath except for the base;
veins slightly raised above and usually faint béme8ori elongated, immersed in
shallow grooves just within the margin, 1-2 mm wig@raphyses with darkened
obconical terminal cell, 0.4-0.5 mm lon§porangia 0.15-0.2 mm in diam.; stalk
apically widened, 0.1-0.3 mm long; annulus vertigaterrupted.Spores monolete,

ellipsoid-oblong, 45-50 by 25-30 um, smooth, hyalar yellowish, translucent.
Thailand.— PENINSULAR: Nakhon Si Thammarat, Satun, Yala.
Distribution.— Widely distributed in the Paleotropics.

Ecology.— On tree trunks or on moist mossy cliffs, usudtiynd in shady

areas of mountain ridges at 650-950 m alt. Uncommon
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Vernacular.— Thu Rang%3%) (Nakhon Si Thammarat).

Specimens examined.— BETONG:J. Wai206 (PSU), 1091 (PSU).

GYMNOSPERMS

GNETACEAE

38. Gnetum gnemon L. var.tenerum Markgr., Bull. Jard. Bot. Buitenzorg, ser. 3, 10:
444. 1930; Phengklai in Fl. Thailand 2(3): 206, fi¢. 1975Plate 17E.

Shrub 2-3 m highBark greyish brown; wood cream or yellowisheaves
simple, opposite, glabrous; petiole slightly wingegt10 mm long; blade thinly
coriaceous, elliptic to elliptic-oblong, ovate anteolate, 7-14 by 2.5-5.5 cm, green to
dark green on upper surface, pale green underregagix,acuminate or cuspidate, base
cuneate or attenuate, margin entire or slightlyulete; midrib flattened or slightly
impressed above, raised undernedrobili axillary, simple or few-branched,
cylindrical, 1-2 cm long, ca. 2 mm in diam.; invotal collars ca. 1 mm high raised
from their base (nodes); peduncle 5-10 mm long;ens&lobili with 6-10 involucral
collars, each collar containing numerous fertildemgtructures and 5-6 rudimentary
ovules; female strobili with 5-9 involucral collarsach collar with 3-5 fertile ovules

plus numerous rudimentary male structures; ovuesdoSeeds not seen.

Thailand.— PENINSULAR: Chumphon, Ranong, Surat Thani, Phgagn

Krabi, Nakhon Si Thammarat, Yala.
Distribution.— Peninsular Malaysia and Borneo.
Ecology.— On mountain ridges, often found in lowland eveggr forest and

secondary forest, from sea level to 950 m alt. ComnPollination in October-

December.
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Vernacular.— Khliang (2a#4), Rian Kae Gauuwn) (Nakhon Si Thammarat);
Phak Kariang %ﬂnsmém) (Chumphon); Phak Miangﬁmﬁ'm), Miang (twien)
(Phangnga); Phak Liangiftvaas) (Peninsular).

Specimens examined— BETONG: J. Wai 314 (BCU, BKF, PSU), 925
(PSU), 1093 (PSU); NAKHON SI THAMMARATM. Newmarb6 (PSU).

PODOCARPACEAE

39. Dacrydium elatum (Roxb.) Wall. ex Hook., London J. Bot. 2: 144, pl.1843;
Hook.f., Fl. Brit. India 5: 648. 1888; Ridl., Fl. &y Penins. 5: 279, fig. 227. 1925;
Corner, Wayside Trees Mal. 1-2: 721, pl. 223-284Q H. Keng in Tree Fl. Malaya
1: 45, fig. 1d. 1972; Phengklai in Fl. Thailand 2(897, fig. 16. 1975.—Juniperus
elatus Roxb, Fl. Ind. 3: 838. 1832.—Corneria elata (Roxb.) A.V. Bobrov &
Melikyan, Bot. Zhurn. (Moscow & Leningrad) 85(72.62000 Plate 18A-C.

Medium to large tree, up to 25 m high; crown dorhaped, often much
branched and usually with weeping branchiBi&rk shallowly fissured or irregularly
scaly and flaking, reddish brown or dark brown.eoftwith whitish grey blotches.
Leaves spirally arranged, dimorphic; juvenile leaves sgiiag, acicular or linear-
lanceolate, 4-angled, slightly incurved, 1-10 b8-0.4 mm; adult leaves appressed,
imbricate, scale-like, stiff, awl-shaped, 1.5-3 @B-1 mm.Male cone terminal on
branch ends, cylindrical, 2-5 mm long, 1-1.2 mm dram.; microsporophylls
numerousFemale cone terminal on branch ends, bearing only one feltrkect; ovule
1. Seed solitary, sessile, ovoid, 4-5 by 2-3 min, of base covered with epimatium

(pseudopericarp); epimatium broadly rounded, retifEashy when ripe.
Thailand.— NORTHERN: Phitsanulok; NORTH-EASTERN: Phetchabun,
Loei; EASTERN: Nakhon Ratchasima, Chaiyaphum; CENIRNakhon Nayok;

SOUTH-EASTERN: Trat; PENINSULAR: Narathiwat, Yala.

Distribution.— India, Myanmar, Cambodia and throughout Malesia.
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Ecology.— On mountain ridges, often locally abundant in éownontane

forest, alt. 900-1,500 m. Uncommon. Seed matunitfiovember-December.

Vernacular.— Chuang Phaasin), Sam Phan Pigtuwui), Phaya Mai
(wanlsl) (Northeastern); Hang Masfavian) (Loei, Chaiyaphum); Phaya Ma Kham
Pom @anuznuiaw), Son Soi §udies) (Southeastern); Soay) (Yala, Narathiwat).

Specimens examined.— BETONG:J. Wai451 (BCU, BKF, PSU), 528 (BKF,
PSU).

ANGIOSPERMS

DICOTS

ANNONACEAE

40. Pyramidanthe prismatica (Hook.f. & Thomson) J. Sinclair, Gard. Bull.
Singapore 14: 362. 1955; Kochummen in Tree Fl. Vaalk 64. 1972.—Melodorum
prismaticumHook.f. & Thomson, Fl. Ind. 1: 121. 1855; in FkiBIndia (J.D. Hooker)
1: 81. 1872; Ridl., Fl. Malay Penins. 1: 87. 19P&te 18D-F.

Woody climber.Bark fissured, dark grey, usually with whitish grey tolwes;
young branches and shoots pubesdeedives simple, alternate, reddish brown when
dry; petiole 8-15 mm long, pubescent; blade conase oblong or oblanceolate, 4-12
by 2-4.5 cm, upper surface shinning, green to dpden, glabrous, lower surface
paler, glaucous, sparsely minute-setose to finalyepcent or glabrous in old leaves,
apex acuminate or rarely retuse, base rounded,imangjre; midrib impressed above
and prominent underneath, pubescent, secondarns FR20 pairs, intramarginal
veins presentkFlowers solitary, axillary or terminalbracts 1-3, triangular-rounded,
1-2 by 1-3 mm, pubescent; pedicels 5-11 mm lonbepoentSepals valvate, connate
into a 3-angled disc, persistent, 8-9 mm in digrale green, pubescent outsiBetals
6, in 2 rows, valvate, thick, connivemyter petals narrowly triangular-lanceolate,
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ca. 4 by 1.2 cm, yellow-orange, pubescent; inn¢alpdriangular-ovate, ca. 1 by 0.5
cm, yellow, glabrous.Stamens numerous, 1-2.5 mm long, glabrous; connective
appendages pentagonal, orbicular, triangular odmgungular; anthers opening with
longitudinal slits, 1-1.5 mm longApocarpus carpels 10-13 per flower, 2.5-3 mm
long; ovary superior, cylindrical-oblong, ca. 2 nong, placentation marginal; outside
of placental line hairy, hairs arranged on one sidevary; ovules 14-20; stigma and
style ca. 1 mm long; stigntalobed, curly and warty; style very shdft.uit aggregate,
with persistent calyxmonocarps ellipsoid, slightly rough (tuberculate)/-3.5by
0.6-1.7 cm, pubescent; stipes 1-2.2 cm long, sbboles to sparsely pubesceBeeds
3-20 per monocarp, slightly flattened, elliptic-obgy, 9-11 by 6-7 mm, dark brown,

glossy.
Thailand.— PENINSULAR: Yala.
Distribution.— Peninsular Malaysia, Sumatra and Borneo.
Ecology.— On exposed quartzitic phyllite ridges, alt. 6B 7. Common in

forests of Malaysia, in Borneo found on sandstatie éind kerangas forest. Very rare

in Thailand. Flowering and fruiting all year roumdore flowers in July-August.

Vernacular.— Plao(tdan) (Yala).

Specimens examined.— BETONG: J. Wai 312 (BKF, PSU), 497 (BKF,
PSU), 515 (PSU), 1109 (PSU); MALAYSIA (Kelanta}: Latiff et al. ALM 1817
(PSUV).
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APOCYNACEAE

41. Alstoniarostrata C.E.C. Fisch., Bull. Misc. Inform., Kew 1929: 315929;
P.T. Li, Leeuwenb. & D.J. Middleton in Fl. China:1865. 1995; D.J. Middleton, in
Fl. Thailand 7(1): 45. 1999; in Fl. Males., Ser.Skeed PI. 18: 53, fig. 9. 2007.—
Winchia calophyllaA. DC. in Prodr. (DC.) 8: 326. 1844; Hook.f., Brit. India 3:
630. 1882; Kerr, Fl. Siam. 2: 439. 1939.W. glaucescenK. Schum., Nat.
Pflanzenfam. 4(2): 125. 1895.Alstonia glaucescen¥. Schum.) Monach. in Pacific
Sci. 3: 144. 1949.—A. undulifolia Kochummen & K.M. Wong, Blumea 29(2): 513.
1984.Plate 19A-B.

Tree or shrubby tree up to 15 m high; latex whigark blackish brown or
grey; branchlets glabroukeaves simple, arranged in whorls of 3-4; petiole 0.7F2 ¢
long, glabrous; blade coriaceous, oblong, ellimicobovate, 3.5-11.5 by 1-4.5 cm,
upper surface shinning, light to dark green, lowarface paler, glabrous on both
surfaces, apex acuminate, truncate or emarginase lsuneate, margin undulate;
midrib impressed above when dry and prominent urebgh, glabrous, secondary
veins 30-45 pairslnflorescences terminal, paniculate cymes, many-flowered, 2-3.5
cm long; peduncle 0.5-2 cm long, glabrous; bractd bracteoles minute, ovate or
triangular, ca. 0.5 mm long, glabrouslowers 5-merous (excluding gynoecium);
pedicels 1.5-2.5 mm long, glabro@alyx lobes ovate, 0.5-1 mm long, reddish purple
or greenish, apex rounded, margin cilia@arolla salverform, creamy white; tube
cylindrical, 4-5 mm long, glabrous outside, pub@esaeside except at the base of tube;
lobes overlapping to the left in bud, oblong, cdéy2l.5 mm, inner surface pubescent,
outer surface minutely pubescent, apex roundgdmens 5, inserted around the
middle of corolla tube; filaments ca. 1 mm long;theenrs lanceolate or narrowly
triangular, ca. 1 mm londpisk absentOvary partly inferior, ca. 1 mm long, 2-locular;
ovules numerous per locule; style very short; stighead bifid.Follicle solitary,
linear, ca. 17 by 0.9 cm, glabro&eeds numerous, flattened, oblong, ca. 7 by 2 mm,

glabrous, ends rounded; longest cilia 1-1.5 cm,|tingwn.
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Thailand.— NORTHERN: Mae Hong Son, Chiang Mai, Lampang, Bhra
Phitsanulok; NORTH-EASTERN: Chaiyaphum; PENINSULARurat Thani, Nakhon
Si Thammarat, Satun, Songkhla, Yala.

Distribution.— China, Vietham, Myanmar, Peninsular Malaysia 8adchatra.

Ecology.— On exposed quartzitic phyllite ridges, and alsonid on sandstone
hills, in lowland evergreen and secondary foresi$, 300-700 m. Uncommon.

Flowering in April-June, fruiting in July-August.

Vernacular.— Nong Khao(1a9212) (Mae Hong Son).

Specimens examined— BETONG: J. Wai 653 (BKF, PSU), 705 (BKF,
PSU), 821 (PSU); SONGKHLALF. Maxwellg5-528 (PSU).

42. Anodendron coriaceum Mig., Fl. Ned. Ind. 2: 455. 1857; D.J. Middlet@iymea
41(1): 48, 1996; in Fl. Males., Ser. 1, Seed P1.133. 2007Plate 19C-D.

Climber with white latex; branches slender, blacklsrown or dark grey;
branchlets rust-coloured to brown, terete, glabrbueaves simple, opposite; petiole
0.3-1 cm long, glabrous; blade subcoriaceous, aptorelliptic, 3-7.7 by 0.6-2.7 cm,
glabrous, upper surface shinning, light green tok dgreen, lower surface paler,
minutely punctate (sometimes indistinct), apex doate or abruptly caudate, base
cuneate, margin entire; midrib flattened or impeelsabove when dry and prominent
underneath, glabrous, secondary veins 7-13 paifBrescences terminal or axillary,
corymbose-paniculate cymes, 3-13-flowered, 2-4 eny;l peduncle 0.5-2.3 cm long,
glabrous; bracts and bracteoles minute, ovateiamgular, ca. 1 mm long, glabrous,
bracteoles 2 per floweFElowers fragrant, 5-merous (excluding gynoecium), segsile
subsessile; pedicels 0-1 mm lor@alyx lobes ovate or triangular, ca. 1 mm long,
reddish, glabrous, apex acuteorolla salverform; tube cylindrical, 4-5 mm long,
reddish, glabrous outside, villous inside; lobesrtapping to the right and twisting to
the left in bud, mature lobes twisted, narrowlyarg-falcate, 5-7 mm long, inner



79

surface creamy or yellowish, villous, outer surfaceddish, glabrous, apex
asymmetrical, truncate with acute or short acureirtgd. Stamens 5, inserted near

base of corolla tube; filaments very short; antimensowly triangular, ca. 1 mm long,
apex mucronate, base sagittddesk cup-shaped, 5 crenate, 0.4-0.5 mm h{@¥aries

2, superior, 0.3-0.4 mm long; ovules numerous;estylited, very short; stigma head

conical-cylindrical, bilobed, ca. 1 mm lorigruit and Seeds not seen.

Thailand.— PENINSULAR: Nakhon Si Thammarat, Yala (Betong).

Distribution.— Peninsular Malaysia, Sumatra, Java, Borneo amtb8wa.

Ecology.— On semi-exposed rocky ridges, and also found awldnd

evergreen forest, alt. 650-950 m. Very rare in [emal. Flowering in January-March.

Vernacular —

Specimens examined— BETONG: J. Wai 570 (BCU, BKF, PSU), 598
(BCU, BKF, PSU).

43. Willughbeia coriacea Wall., PI. Asiat. Rar. 3: 45. 1832; Hook.f., Fl.iBindia 3:
623. 1882; Ridl., Fl. Malay Penins. 2: 323. 1923]).IMiddleton, Blumea 38(1): 8.
1993; in Fl. Thailand 7(1): 19. 1999; in Fl. MaleSer. 1, Seed PI. 18: 425. 2007.—
W. firmaBlume, Mus. Bot. 1: 154. 1850; Hook.f., Fl. Bindia 3: 624. 1882; Ridl.,
Fl. Malay Penins. 2: 323, fig. 105. 1923; BackeB&kh.f., Fl. Java (Spermatoph.)
2: 224. 1965Plate 19E-F.

Climber with white latex; branches and branchletmdyangular, blackish
brown, lenticellateLeaves simple, opposite; petiole 0.5-1.5 cm long, glalsrdoiade
coriaceous, oblong, elliptic or lanceolate, 6-13 2% cm, upper surface shinning,
green to dark green, lower surface pale green,rglabon both surfaces, apex
acuminate, base cuneate, margin entire; midrib esged above when dry and

prominent underneath, glabrous, secondary vein801@airs.l nflorescences axillary
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cymes, short and dense, many-flowered, sessilalisessile; peduncle 0-2 mm long;
bracts and bracteoles narrowly triangular or obltmg@blong-linear, apex acuminate
or acute, margin ciliate in apical part or somesmsabglabrous (especially when dry),
bracts 3-4 mm long, bracteoles 1-2 mm loRfpwers fragrant, 5-merous (excluding
gynoecium), sessile to subsessile; pedicels 0-2lamgp Calyx lobes oblong or ovate,
1-1.5 by 0.5-0.8 mm, greenish, apex rounded, macgiate. Corolla salverform,
creamy white or yellowish; tube cylindrical, dildtéen the middle, (3.5-)4-5(-6) mm
long, glabrous outside, pubescent around stamengeiniobes overlapping to the left
in bud, mature lobes narrowly oblong, (3-)5-6 mmgpapex rounded, margin ciliate.
Stamens 5, inserted around the middle of corolla tube,1&-2 mm from base;
filaments ca. 1 mm long; anthers ovate-lanceoleée,1 mm long, apex acute or
mucronate, base slightly cordat®vary partly inferior, ca. 1 mm long, 1l-locular;
ovules numerous; style 1-1.5 mm long; stigma headcal or ovoid, ca. 1 mm long,

pubescentBerry obovoid.Seeds not seen.

Thailand.— PENINSULAR: Surat Thani, Krabi, Nakhon Si Thamatar

Pattani, Narathiwat, Yala.
Distribution.— Peninsular Malaysia, Sumatra, Java and Borneo.
Ecology.— Growing in rocky or sandy heath soils in parsakde of rocky

ridges, and also found in lowland evergreen forafit, 200-950 m. Uncommon.

Flowering and fruiting in May-October, more flowensJuly-August.

Vernacular.— Khui (a#) (Peninsular); A Ka Kue Lgarmnataz) (Malay-
Pattani); Gutta Garoammls) (Malay-Narathiwat).

Specimens examined.— BETONG:J. Wai243 (BKF, PSU), 839 (BCU, BKF,
PSU); NAKHON SI THAMMARAT: W. Ramsril02 (PSU).
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44. Willughbeia tenuiflora Dyer ex Hook.f., Fl. Brit. India 3: 625. 1882; RidFI.
Malay Penins. 2: 325. 1923; D.J. Middleton, Blun3&41): 18. 1993; in Fl. Males.,
Ser. 1, Seed PI. 18: 435. 20@Tate 20A-C.

Climber with white latex; branches and branchletete to subquadrangular,
lenticellate; branches blackish brown, glabrousnbhlets rust-coloured to brownish,
pubescent.Leaves simple, opposite; petiole 1-1.7 cm long, glabrows rarely
subglabrous (sparsely puberulent); blade coriacesleng, rarely elliptic or obovate,
5-12 by 1.5-5.5 cm, upper surface shinning, ligreeg or yellowish green, lower
surface paler, glabrous on both surfaces, apex iaaten abruptly caudate, rarely
obtuse or retuse, base cuneate, margin entire dulate; midrib impressed above
when dry and prominent underneath, glabrous orlyrasebglabrous (sparsely
puberulent), secondary veins 20-30 palrglorescences axillary, paniculate cymes,
many-flowered, up to 10 cm long; peduncle 3-10 nomg| pubescent; bracts and
bracteoles ovate or oblong, pubescent, apex roundextute, bracts at the base of
flower pedicels, 2-2.5 mm long, bracteoles on floweedicels, 1-2 mm long,
pubescentt-lowers fragrant, 5-merous (excluding gynoecium); pedi@¥# mm long,
pubescent.Calyx lobes ovate or oblong, 1.5-2 by 1-1.5 mm, reddisbwn or
greenish, pubescent, apex rounded or addteolla salverform; tube cylindrical,
dilated at the base, 12-14 mm long, yellowish atdrgh, glabrous outside, villous
inside except on the lower part of tube, around the stanmeside glabrous; lobes
overlapping to the left in budnature lobes narrowlgblong and slightly falcate,
(12-)15-21 by 3-4 mm, white, apex rounded or acu@gin sparsely ciliaté&Stamens
5, inserted at 2-3 mm from base; filaments ca. 1 long, pubescent at the base;
anthers ovate-lanceolate, ca. 1.5 mm long, apexanutate, base slightly cordate.
Ovary partly inferior, 1-1.5 mm long, 1-locular; ovulesimerous; style ca. 0.1 mm
long; stigma head conical or ovoid, ca. 1.5 mm |qngberulentBerry pear-shaped,
13-15 by 10-12 cmSeeds oblong, 2.2-2.5 by 1.2-1.5 cm and 1-1.3 cm thick.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia, Singapore and Sumatra.
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Ecology.— On exposed quartzitic phyllite ridges, alt. 6@ 7M. Very rare in

Thailand. Flowering and fruiting in November-Mayora flowers in April.

Vernacular —

Remarks.— This species is a new record for Thailand anfediffrom its
close ally,Willughbeia grandifloraDyer ex Hook.f. in having very short style (stigma
subsessile) and the texture of leaves not glaunesce

Specimens examined.— BETONG:J. Wai501 (BKF, PSU), 668 (PSU), 681
(BCU, BKF, PSU).

Additional specimen examined.— Willughbeia grandifloraDyer ex Hook.f.;
NARATHIWAT: J.F. Maxwell87-588 (PSU).

ARALIACEAE

45. Schefflera cephalotes (C.B. Clarke) Harms inNat. Pflanzenfam. (Engler &
Prantl) 3(8): 36. 1894; Ridl., Fl. Malay Penins.8r5. 1922; B.C. Stone in Tree Fl.
Malaya 3: 31. 1978.—Heptapleurum cephaloteS.B. Clarke in Fl. Brit. India (J.D.
Hooker) 2: 731. 187%®late 20D-F.

Shrubby tree or tree, up to 15 m hiddark greyish brown; branchlets stout,
terete, often with prominent leaf scars, lentidellagreyish brownStipules distinct,
intrapetiolar, connate within petiole into a ligulesaves spirally arranged, palmately
compound, digitate; petiole terete, up to 30 cmnarre long, stellate hairy or
glabrescent, base clasping the stem; leaflets @dplule 2.5-4.5 cm long, covered
with golden brown stellate hairs or glabrescen&dbl rigid, coriaceous, obovate to
oblong-oblanceolate, 10-17.5 by 4-6 cm, acuminaspidate, acute or obtuse,
sometimes emarginate, base cuneate, margin eopper surface shinning, green,
glabrescent, underneath paler, densely covered gotlen reddish brown stellate

hairs; midrib raised above, strongly prominent undath, secondary veins 10-20
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pairs. Inflorescences terminal, consists of numerous heads arrangednyganicles,
densely covered with golden brown stellate hai@s4@ cm long; peduncles 5-12 cm
long; rachis 25-30 cm long; heads globular, 1.2etwbin diam. (living), on stalks to 1
cm long.Flowers sessileCalyx tube adnate to ovary; lobes reduced to a ringJike)
entire. Petals 8, valvate, connate into a cap, 2-3 mm in diaightlreddish brown,
densely stellate hairy outside, glabrous insi&@mens 8, glabrous; filaments 1-1.5
mm long, light green; anthers oblong-ovate or ofloh-1.2 by 0.7-0.8 mm, deep
purple.Disk fleshy, slightly convexQOvary inferior, obconical, 3.5-4 by 2-3 mm,
8-locular, placentation axile, with a single ovpler locule; stigma sessilEruit and

Seeds not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia, Singapore and Borneo.

Ecology.— In open vegetation on quartzitic phyllite ridgedt. 650-700 m.

Very rare. Flowering in March-May, fruiting in Ju@ctober.

Vernacular —

Specimens examined.— BETONG:J. Wai689 (BKF, PSU), 738 (PSU).

ASCLEPIADACEAE

46. Dischidia bengalensis Colebr., Trans. Linn. Soc. London 12: 357, t. 1818;
Hook.f., Fl. Brit. India 4: 50. 1883; Ridl., FI. Ny Penins. 2: 405. 1923; Craib in Fl.
Siam. 3(1): 43. 1951; M.R. Hend., Malay. Wild FIBicots.: 300. 1959; Backer &
Bakh.f., Fl. Java (Spermatoph.) 2: 263. 1965; RiBlmmea 26(1): 97, fig. 17. 1980;
P.T. Li, M.G. Gilbert & W.D. Stevens in Fl. Chin&:1236. 1995.—D. spatulata
Blume, Bijdr. Fl. Ned. Ind. 16: 1060. 1826.-B. cuneifoliaWall., PI. Asiat. Rar.

2: 36. 1831.—D. littoralis Schltr., Nachtr. Fl. Deutsch. Sudsee: 359. 1905.—
D. loeseneriangchltr., Beih. Bot. Centralbl. 34(2): 10. 19B6ate 21A-B.
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Climber with white latexStems slender, with nodal roots, 1.5-3 mm in diam.,
greenish, glabrous; internodes 5.5-8 cm lohgaves simple, opposite, glabrous,
subsessile; petiole 1-2 mm long; blade thick ara$hy, linear-oblong to elliptic-
oblong or sometimes narrowly oblanceolate, 14-2@{8ymm, olive green or whitish
green, glabrous, apex emarginate, truncate or emjnbase cuneate or rounded,
margin entire; midrib inconspicuousflorescences extra-axillary; pseudoumbels 1-2-
flowered, sessile; bracts triangular or ovate, @8-by 0.3-0.5 mm, outer surface
pubescent, apex acute, margin cilialdowers 5-merous (excluding gynoecium);
pedicels 0.5-1 mm long, glabrouGalyx lobes ovate, 0.5-1 mm long, subglabrous or
glabrous, apex acute, margin ciliate or glabrdtar.olla broadly urceolate, creamy
white, glabrous; tube 1.5-2 mm long; lobes ovatd,.5l. mm long, glabrous, apex
acute, thickenedGynostegium conical, ca. 1.5 by 1.5 mm, creamy white; corona
segments stalked, with 2 recurved lobes, ca. 1 amg, Ihyaline; anther wings ca. 0.5
mm long, yellowish white; pollinium ascending cospulum fusiform, 0.15-0.2 mm
long, reddish; translators triangular, 0.15-0.2 tonyg, hyaline; pollinia obovoid, 0.2-
0.3 mm long.Ovaries 2, superior, 0.5-0.6 mm long; ovules numerousiestyited,

very short; stigma head thick, conical-subquadriargkruit andSeeds not seen.

Thailand.— Throughout the country.

Distribution.— India, Indochina, Myanmar, Peninsular Malaysiamatra,

Java, Borneo and New Guinea.

Ecology.— On tree trunks or on rocks in both semi-exposetishady areas of
rocky ridges, and also found in coastal heath amdaihd evergreen forests, from sea

level to 1,000 m alt. Common. Flowering in MarchyMa

Vernacular.— Thao Wan Duar(teniadeu) (Prachuap Khiri Khan); Thao

Hua Duan(ta1¥au) (Surat Thani); O Logaaau) (Trang).
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Remarks.— In descriptions of this species, the corolla #tris pilose inside
(Ridley, 1923; Rintz, 1980), but the specimens fritms study, the corolla throat is

entirely glabrous.

Specimens examined.— BETONG: J. Wai 682 (PSU); SATUN: P.
Pattarakulpisutti et al85 (PSU); SONGKHLAJ.F. Maxwell84-204 (PSU), 86-459
(PSU),P. Sirirugsa873 (PSU).

47. Dischidia fruticulosa Ridl., J. Straits Branch Roy. Asiat. Soc. 79: 9818; Ridl.,
Fl. Malay Penins. 2: 408. 1923; Rintz, Blumea 26101, fig. 24. 1980Plate 21C-E.

Climber with white latex.Stems slender, 0.5-3.5 mm in diam., greenish,
glabrous; young parts pubescent; internodes 0.%15.5ong.Leaves simple, alternate
and opposite on the same plant; petiole 3-8 mm;lbtagle thick and fleshy, elliptic,
ovate orobovate, 3-6 by 1.2-2.3 cm, light to dark oliveegreglabrous, apex acute or
acuminate, base cuneate or attenuate, margin finsgrrate; midrib
inconspicuousl.nflorescences extra-axillary or terminalpseudoumbel$-11-flowered,
sessile or subsessile; peduncle 0-5 mm long, glasbrbracts triangular, 0.3-0.5 by
0.3-0.7 mm, glabrous, apex acute or acuminate, imdigely serrate or entire.
Flowers 5-merous (excluding gynoecium); pedicels 0.5-1 tonyg, glabrousCalyx
lobes ovate, 0.7-0.8 mm long, glabrous, apex asuteunded, margin finely serrate.
Corolla narrowly urceolate; tube cylindrical, base dilat@db-3 mm long, creamy
white, outer surface glabrous, throat pilose insplakish; lobes ovate, 0.7-0.8 mm
long, pinkish, apex acute, outer surface glabrbase of lobes densely pilose inside.
Gynostegium conical, ca. 1 by 1 mm, creamy white; corona sedmstalked, with a
sagittate apex and 2 reflexed lobes, 5-6 mm logglirte; anther wings ca. 0.5 mm
long, creamy white; pollinium ascending corpusculéusiform, ca. 0.2 mm long,
reddish; translators triangular, ca. 0.1 mm longgline; pollinia obovoid, 0.2-0.25
mm long.Ovaries 2, superior, 0.6-0.7 mm long; ovules numeroudestyited, very
short; stigma head thick, conical-subquadrangiiallicles cylindrical, terete, ca. 4.2

by 0.2 cm (immature fruit), glabrouSeeds with coma.
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Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia.

Ecology.— On tree trunks and branches, found in shady avéapiartzitic

phyllite ridge, alt. 650-700 m. Very rare. Floweayim February-August.

Vernacular —

Remarks.— This species is a new record for Thailand. Is #tudy, the plant
materials are sligthly different from the descptiof Rinzt (1980) in some aspects,
i.e. the length of peduncle is shorter and the liatobes are only pilose on the base
of corolla lobes. However, it is treated hereDéschidia fruticulosaRidl., since those
characters are very highly variable. Only few plggmecimens were collected from this

study. Therefore, more collections are required.

Specimens examined.— BETONG:J. Wai704 (PSU), 835 (PSU).

48. Hoya imperialis Lindl., Edwards's Bot. Reg. 33: sub t. 68. 1846pKf., Fl. Brit.
India 4: 59. 1883; Ridl., Fl. Malay Penins. 2: 39923; Rintz, Malayan Nat. J. 30(3-
4). 501, fig. 18. 197&late 22A-D.

Climber with white latexStems 0.5-1.5 cm in diam., brownish grey, pubescent
except on very old parts; internodes 5-25 cm |drgaves simple, opposite; petiole
stout, 1-1.5 cm long, pubescent; blade coriacemgid, thick and fleshy, oblanceolate
to elliptic-oblong, 5-15 by 2-5 cm, upper surfadengng, light to dark green, lower
surface paler, apex shortly acuminate and usueflgxed, base rounded or cuneate,
margin entire or undulate, narrowly revolute, ¢diamidrib impressed above when
dry and prominent underneath, pubescent on botfacas, secondary veins 19-23
pairs. Inflorescences extra-axillary or sometimes terminal, sub-pendsjou
pseudoumbels convex, 1-19-flowered, pubescent; melstout, 5-12 cm long, 4-5

mm in diam.; bracts triangular, 1-3 by 2-5 mm, owgerface pubescenklowers 5-
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merous (excluding gynoecium), lasting 2-3 weeksligads uniform, 6.5-7 cm long,
with scattered glands below the receptaClayx 2-2.5 cm in diam., pale green, outer
surface pubescent, with scattered glands, innéacglabrous; lobes ovate, 7-10 by
6-8 mm, apext acute, margin ciliateCorolla fleshy, rotate-campanulatgpreading in
star-shape when fully open, 7-9 cm in diam.; tike5 cm long, inner surface creamy
white, between lobes reddish purple, finely pubesceuter surface pale yellow to
pale green, sparsely scattered with reddish pw@ipleds, glabrous; lobes ovate, 2.5-3
by 2-2.5 cm, inner surface dark red or reddish leyiqguter surface pale yellow to pale
green, with scattered reddish purple glands, glabran both surfaces, apex acute,
margin recurved, ciliateCorona massive, ca. 2 cm in diam., creamy white, outside
glabrous, with very short pubescent stalk; cor@slles ovoid, ca. 10 by 4.5 mm,
raised from corolla ca. 1.2 cm high, inner anglacute, outer angle retuse; inner lobe
with a conical process or a spine-like appendagsidé solid with densely soft
spongy-like tissue around the stigma head; outee lnunt, upcurved, inside hollow
and pubescent to pilose-villous; anther appendagesring the receptive area of
stigma, creamy white; anther wings rigid, ca. 3 fong, yellowish white; pollinium
ascending corpusculum slightly rounded-subquadidangwca. 0.5 mm in diam.,
brownish black; translators ca. 0.3 mm long, hyalipollinia winged, obliquely
oblong, 2-2.5 by 0.5-0.7 mm, yellov@varies 2, superior, 5-7 mm long, pale green,
glabrous; ovules numerous; style united, very shatigma head conical-

subquadrangular, 8-9 by ca. 6 mm, creamy whitait andseeds not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia and Borneo.

Ecology.— On thin layer decaying organic matter over thekyobase in
exposed areas of quartzitic phyllite ridge at 658ltm and also found on tree trunks in

mangrove and lowland evergreen forests (outsidelartd). Very rare in Thailand.

Flowering in October-April. Floral visitors were mly honey bees, ants and moths.

Vernacular.— Hoya Chakra Bhadlaghanswss@) (Trade name, General).
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Remarks.— Hoya imperialisLindl. has more or less the largest flower among
all species in the genusoya R. Br., this species is a new record for Thailaorly
one plant was found in this study. Additional speens and field surveys along Thai-

Malaysian border are still needed.

Specimens examined.— BETONG: J. Wai 540 (BCU, PSU), 947 (BCU,
PSU), 1114 (PSU).

49. Hoya multiflora Blume, Cat. Gew. Buitenzorg: 49. 1823; Hook.f., Bilit. India
4: 52. 1883; Ridl., Fl. Malay Penins. 2: 398. 19€3aib in Fl. Siam. 3(1): 39. 1951;
M.R. Hend., Malay. Wild FlIs., Dicots.: 297. 1959adker & Bakh.f., Fl. Java
(Spermatoph.) 2: 267. 1965; Rintz, Malayan NaBQ[3-4): 492, fig. 12. 1978; P.T.
Li, M.G. Gilbert & W.D. Stevens in Fl. China 16: @31995.— Centrostemma
multiflora (Blume) Decne., Ann. Sci. Nat.,, Boser. 2, 9: 272. 1838.—C.
platypetalumMerr., Sunyatsenia 2: 16. 193ate 22E-F.

Small shrubby-like plant, 20-35 cm high, with whilatex. Stems erect,
unbranched or with few branches from base, 4-6 mrdiam., brownish, glabrous;
young parts pubescent; internodes 7-15 mm lbegves simple, opposite; petiole 8-
13 mm long, pubescent or glabrous when old; bla&aceous, rather thin, oblong,
lanceolate or oblanceolate, 7-9 by 2-3 cm, greegetiowish green, glabrous, apex
acuminate or cuspidate, base cuneate, margin emtitendulate; midrib impressed
above when dry and prominent underneath, pubesmerioth surfaces, secondary
veins 6-10 pairslnflorescences terminal, subterminal or extra-axillary, penduldas
subpendulous; pseudoumbels convex, 9-15-floweredtjupcle 0.6-1.5 cm long,
pubescent; bracts ovate, 1-1.5 by 0.5-1 mm, swsfatdglabrous, margin ciliate.
Flowers 5-merous (excluding gynoecium); pedicels unifoBw cm long, glabrous.
Calyx 4-5 mm in diam.; lobes ovate, ca. 2 by 1.5 mmxapacute, margin ciliate.
Corolla strongly reflexed from base; tube ca. 6 mm lonigitey inner surface minutely
pubescent, throat white, pilose, outer surfacerglat) lobes triangular, 8-10 by 5-7

mm, white with pale orange tips, with scattereddisld purple glands, inner surface
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pubescent, outer surface glabrous, apex acute,iimmeefiexed or recurved, ciliate.
Corona stalked, ca. 1.2 cm in diam., white; coronal ssalsuberect, fusiform-
narrowly rhomboid, ca. 10 by 2 mm, raised from dar@a. 8 mm high, inner and
outer angle acuminate; inner lobe erect; outer |dbe@ngly reflexed; anther
appendages covering the receptive area of stigeegy purple; anther wings rigid, ca.
2 mm long, creamy white; pollinium ascending coquiism ovoid, 0.2-0.3 mm long,
reddish brown; translators ca. 0.15 mm long, hgalipollinia winged, narrowly
oblong, ca. 1 by 0.2 mm, yellowDvaries 2, superior, ca. 2.5 mm long; ovules
numerous; style united, very short; stigma headcabmarrowly subquadrangular, ca.
5 by 2.5 mmFoallicle with a persistent calyx, linear-cylindrical, texefil5-19 by 0.5-

0.7 cm.Seeds compressed, lanceolate-oblong, ca. 4 by 1-1.5 romacca. 4 cm long.

Thailand— SOUTH-EASTERN: Chanthaburi, Trat; PENINSULAR:
Chumphon, Phangnga, Narathiwat, Yala.

Distribution.— China, Laos, Vietham, Myanmar, Philippines, Peular

Malaysia, Sumatra, Java, Borneo and Sulawesi.
Ecology.— On mossy rocks in partial shade of mountain sdge650-950 m

alt., and also found on tree trunks in coastal heatd lowland evergreen forests.

Uncommon. Flowering and fruiting all year round,mmflowers in rainy season.

Vernacular — Kluai Mai Fan Ngu(naaliwuy) (Central).

Remarks— The present plant collections differ from othedllections of

Hoya multifloraBlume in having more coriaceous and thicker leaves.

Specimens examined.— BETONG:J. Wai511 (PSU), 567 (PSU), 645 (PSU),
917 (PSU); PHANGNGAPh. Buathond@06 (PSU).
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50. Hoya plicata King & Gamble, J. Asiat. Soc. Bengal, Pt. 2, Ndist. 74: 578.
1907; Ridl., Fl. Malay Penins. 2: 402. 19PBate 23A.

Climber with white latexStems slender with nodal and adventitious roots, 1-5
mm in diam., brownish grey or greenish, glabrousernodes 2-15 cm longd.eaves
simple, opposite or occasionally in whorls of 3lgbus; petiole 7-15 mm long; blade
coriaceous, thick and fleshy, oblong-elliptic omsdimes lanceolate, 7-12 by 2.2-4
cm, green to dark green above, paler underneattx apuminate, base cuneate,
margin shallowly crenate or entire, slightly rewelumidrib and secondary veins
usually inconspicuous.Inflorescences extra-axillary or terminal, pendulous;
pseudoumbels concave, 7-24-flowered; peduncle #.6ri long, greenish, glabrous;
bracts triangular, 0.5-1 by 1-1.5 mm, outer surfgladrous or papillatel-lowers 5-
merous (excluding gynoecium); pedicels various ength, 1-3.5 cm long, with
scattered reddish purple glands, glabrous or slygrapillate.Calyx 4-5 mm in diam.,
reddish purple to deep purple, outer surface mipy@pillate; lobes broadly ovate, 1-
1.5 by 1-1.5 mm, apex acut€orolla rigid, spreading in star shape and reflexed when
fully open, 1.2-1.3 cm in diam., creamy white tdeparange with tinged pinkish; tube
ca. 3 mm long, around and below the corona ingerlevated, 5-angled, sericeous to
pilose-villous; lobes recurved, ovate, ca. 5 by 4n,minner surface minutely
puberulous (seem to be glabrous without optic hedp}er surface glabrous, apex
acute.Corona ca. 6 mm in diam.; coronal scales, slightly subertptic-ovate, 3-3.5
by 1-1.5 mm, raised from corolla 2-2.5 mm high,en@anglet+ acuminate, reddish
purple or pinkish white, outer angle rounded to eyimate, creamy white to pale
orange; anther appendages covering the receptearstigma, white; anther wings
rigid, ca. 1 mm long, reddish purple or pinkishjllipjum ascending corpusculum
cylindrical-oblong, ca. 0.2 by 0.1 mm, reddish bmpwranslators winged, triangular,
ca. 0.15 mm long, hyaline; pollinia winged, obligueblong, ca. 0.6 by 0.15 mm,
yellow. Ovaries 2, superior, ca. 2 mm long; ovules numerous; siyiéed, very short;

stigma head conical, subquadrangular, ca. 1.2 by Iam.Fruit andseeds not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia.
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Ecology.— On tree trunks and branches or on mossy cliiandl in partial
shade of granitic ridge, alt. 950 m. Very rare.vidang almost all year round, more

flowers in April.

Vernacular —

Remarks— According to Rinzt (1978)Hoya plicataKing & Gamble was
treated as a synonym d¢foya micranthaHook.f., but these Thai plant materials
matched well with the original description Hf plicata King & Gamble. Moreover,
the comparison between this doubtful species repted by the present plant
materials andH. micranthaHook.f. represented Wy. Sridith & J. Wai826 (PSU), the
results showed that some characters and sizesfnewt (Table 6), it is noticed that
H. plicata King & Gamble may be a polyploid species of thisnplex Hoya group
(includingHoya revolutawight). Furthermore, they do not overlap in dsttion, i.e.
H. micrantha Hook.f. has been recorded from lowland forests Ntyanmar
(Tenasserim and Mergui) and upper west region ofngelar Thailand, whereds.
plicata King & Gamble has been recorded from mountaindisrat high altitudes in
Peninsular Malaysia. Nevertheless, additional fislolveys, population studies and
chromosomal data of this complex group are stronggded to clarify the variation

among this complex group.

Specimens examined.— BETONG:J. Wai221 (PSU)591 (PSU)600 (PSU),
855 (PSU).

Additional specimen examined.— Hoya micranthaHook.f.;, RANONG: K.
Sridith & J. Wai826 (PSU).
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Table 6. Comparison of some different characters and dietweenHoya plicata

King & Gamble andHoya micranthaHook.f.

Char acter Hoya plicata King & Gamble = Hoya micrantha Hook .f.
1. Peduncle and pedicels stout slender
2. Calyx lobe shape broadly ovate ovate
(width/length ratio) 11 1:1.5
3. Corolla tube length 3-4 mm long 1.5-2 mm long
4. Corolla lobe length ca.5by4 mm 3-4 by 2-3 mm
5. Inner surface of corolla minutely puberulous gadent
lobes (seem to be glabrous) (conspicuous)
6. Coronal scales 3-3.5by 1-1.5 mm ca.2.5by 1 mm
7. Ovaries ca. 2 mm long 1-1.5 mm long

51. Hoya rigida Kerr, Bull. Misc. Inform., Kew 1939: 463. 1939; K. Siam. 3(1):
42. 1951 Plate 23B-C.

Climber with white latexStems and branches stout with adventitious roots, 4-
10 mm in diam., brownish, glabrouseaves simple, opposite, glabrous; petiole stout,
1.5-2.2 cm long; blade coriaceous, thick and flesiwate-lanceolate or lanceolate, 16-
27 by 4.5-9 cm, upper surface green to dark greever surface pale green, densely
punctate, apex acuminate, base rounded, margire emtsometimes undulate, slightly
revolute; main veins 3 from base, conspicuous amdmment when dry.
Inflorescences extra-axillary, horizontal or semi-pendulous; pd@umbels convex,
35-50-flowered, glabrous; peduncle 5-10 cm longgcts triangular, 0.25-0.5 by 0.25-
1 mm, outer surface papillate or sometimes glabrBlmwvers 5-merous (excluding
gynoecium); pedicels uniform, 2.7-3.2 cm long, wsttattered reddish purple glands.
Calyx 6-7 mm in diam., outer surface papillate; lobeséatate, triangular or rarely
ovate, 2.5-3 by 1-1.5 mm, apex acu@orolla rigid, spreading in star shape and
reflexed when fully open, 2-2.2 cm in diam., inserface creamy white, puberulous,
outer surface creamy white, with scattered reddisiple glands, glabrous; tube 2.5-3
mm long, around and below the corona insertionrglady lobes recurved, ovate, 8-9
by 5-6 mm, apex acute or shortly acumin&erona star-shapedt horizontal, 9-10

mm in diam.; coronal scales elliptic, 4-4.5 by 3-fhm, raised from corolla 2-2.5 mm
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high, inner anglet acuminate, pinkish, outer angle acute, creamy eyhdinther
appendages covering the receptive area of stigetl@wsh white; anther wings rigid,
ca. 2 mm long, yellowish white; pollinium ascendiogrpusculum subquadrangular-
oblong, 0.25-0.3 by ca. 0.15 mm, reddish browmdiators ca. 0.1 mm long, hyaline;
pollinia winged, obliquely oblong, ca. 0.7 by 0.28n, yellow.Ovaries 2, superior, ca.
2 mm long; ovules numerous; style united, very shatigma head conical,

subquadrangular, ca. 1.5 by 2 nfnuit andseeds not seen.

Thailand.— EASTERN: Nakhon Ratchasima; SOUTH-WESTERN:
Kanchanaburi; SOUTH-EASTERN: Trat, Chanthaburi; MEBULAR: Nakhon Si

Thammarat, Pattani, Yala.
Distribution.— Endemic (?).

Ecology.— On tree trunks and branches or on the cliffsnébin semi-exposed

areas of granitic ridge, alt. 900 m. Uncommon. dng in March-April.

Vernacular— Thao Roi Pla(tan3aadan) (Trat); Lin Khwai (éumw)
(Pattani).

Remarks— This species is also expected to be found in Reainsular
Malaysia. In the previous key to speciedHafya parasiticacomplex in Thailand, the
sepals are longer than the corolla tubes and niane 4.5 mm long (Kidyuet al,
2005), but the specimens from this present studysepals are as long as the corolla

tubes. However, these quantitative charactersightytvariable.

Specimen examined.— BETONG:J. Wai 629 (PSU).
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52. Hoya sp. Plate 23D-F.

Climber with white latex.Stems up to 1 cm in diam.; branches slender,
brownish grey, glabrous; young parts finely pubagscenternodes 1.5-20 cm long.
Leaves simple, alternate and opposite on the same plagtiple 5-12 mm long,
glabrous or subglabrous; blade thinly coriaceoligtie-oblong or lanceolate, 6.5-13
by 2.5-4.8 cm, upper surface green to dark gremmer surface pale green, glabrous
on both surfaces, apex acuminate or cuspidate, baseate, margin entire or
undulate; midrib impressed above when dry and pmenti underneath, glabrous,
secondary veins 6-10 pair$nflorescences extra-axillary or terminal, pendulous;
pseudoumbels bearing a succession of flowers, lyss@litary or rarely 2-flowered;
peduncle 1-5 cm long, glabrous; bracts broadlyngngar, 0.25-0.5 by 0.5-1 mm,
glabrous, margin ciliate or sometimes glabroidowers 5-merous (excluding
gynoecium); pedicels 1.5-2 cm long, glabroGalyx ca. 4 mm in diam., pale green;
lobes ovate, ca. 1.5 by 1-1.5 mm, apex acute arded, margin ciliateCorolla thin,
spreading, broadly campanulate, 3—4.5(-5) cm imdhen fully spread out; inner
surface cream or creamy white, pink at base, glebexcept for short hairs around
and below the corona insertion; outer surface cyeahite, often with scattered pink
or reddish purple glands; lobes strongly recunt@dadly triangular, 6-8 by 18-22
mm, apex acuminaté€orona radiate, 6.5-7 mm in diam.; coronal scales larateol
5.5-6 by 2.5-3 mm, inner angleacuminate, outer angle obtuse or rounded; inner
lobe erect, laterally compressed, margin slightisurved, dark pink; outer lobe blunt,
slightly upcurved, yellowish white, inside holloanther appendages cream or pinkish
white, covering the receptive area of stigma; anthimgs rigid, ca. 4 mm long,
yellowish white; pollinium ascending corpusculunmgmessed-ovoid or oblong, 0.2—
0.3 by 0.1-0.15 mm, reddish brown; translatorsOca. mm long, hyaline; pollinia
winged, obliquely oblong, 0.7-0.8 by 0.25-0.3 mmljow. Ovaries superior, c. 2.5
mm long; ovules numerous; style united, very shatigma head conical-

subqguadrangular, c. 2.5 by 1.5-2 n#nuit andseeds not seen.

Thailand.— PENINSULAR: Yala (Betong).
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Distribution.— Known only from this study.

Ecology.— On tree trunks and branches, on mossy cliffsrowmng in rock
crevices, found in shady areas of quartzitic pte/liidge, alt. 650-700 m. Very rare.

Flowering all year round, more flowers in May anct@ber.

Vernacular —

Remarks— This unidentified Hoya species belonging to the section
PhysostelmaWight) Schlitr. with bell-shaped corolla is somawtsimilar to Hoya
campanulataBlume in various aspects, i.e. thinly coriaceolifyte-oblong, glabrous
leaves and having campanulate flowers. Howevers #pecies differs fronH.
campanulataBlume in having distinctly recurved corolla lobdbkge inner lobe of
coronal scales is much higher than outer lobe,enniher and outer lobes of coronal
scales in the latter species are equal in lengtbrebler, this species also has much
shorter outer lobe of coronal scales than therlatté these morphological characters
are significantly different from otheHoya species, it is convinced that these
specimens collected may represent a new specie®grtNeless, additional collections
and population studies of this unidentified spe@es strongly needed to clarify its
variation within species and also among closelptesl species together with their

distribution.

Specimens examined.— BETONG: J. Wai207 (PSU), 337 (BCU, PSU), 496
(PSUV), 582 (PSUV), 725 (BCU, PSU).
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BEGONIACEAE

53. Begonia sinuata Wall. ex Meisn. varsinuata, Ber. Verh. Naturf. Ges. Freiburg.
2:42. 1836; C.B. Clarke in Fl. Brit. India (J.Dobéker) 2: 650. 1879; Ridl., Fl. Malay
Penins. 1. 856. 1922; M.R. Hend., Malay. Wild FBicots.: 163, fig. 155. 1959;
Kiew, Begonias Peninsular Malaysia: 58. 2005B—clivalis Ridl., J. Straits Branch
Roy. Asiat. Soc. 54: 43. 1910; Fl. Malay Penins897. 1922Plate 24A-C.

Small herb, monoecious, with succulent tuberouszorhe; tuber fleshy,
without hairs, ovoid or subglobular, 3-5 mm in diareamy or pale browrstems
erect, unbranched, terete, short, succulent, densekred with stellate hairs, 1- or 2-
leaved. Stipules triangular or triangular-lanceolate, 1-2 by 0.3nin, outer surface
covered with stellate hairs, apex acliteaves simple, alternate; petiole 1-10 mm long,
reddish purple or greenish, densely covered witHagé hairs; blade bright green or
dark green above, green or reddish purple unddrneembranous when dry, broadly
ovate, orbicular or reniform, 1.5-13 by 1.5-13 aroyvered with stellate hairs, apex
obtuse or rounded, base cordate, margin shallondl iaegularly toothed; venation
palmate-pinnate, basal veins 7 or 9, impressed egbdensely covered with stellate
hairs and prominent underneatimflorescences terminal or sometimes arising from
the base of leaf blades, erect, paniculate cyméh, wany male and a few female
flowers, 4-10 cm long; peduncle reddish purple;&.%cm long, covered with stellate
hairs; bracts persistent, ovate to lanceolate twngplanceolate, 2-5.5 by 1-2.5 mm,
greenish or reddish, 3- or 5-veined, outer surfe@eered with stellate hairs, apex
acute or obtuseMale flowers pink or pinkish white; pedicels reddish purpleakpsh
or sometimes greenish, 5-12 mm long, sparsely eovetth minutely glandular hairs
or sometimes subglabrous; tepals 4, spreadinditfligoncave, glabrous; outer two
tepals ovate, elliptic, suborbicular or sometimbswvate, 4.5-5.5 by 4-5 mm, 7- or 9-
veined, apex rounded; inner two tepals narrowlyal® or elliptic-oblong, 4.5-5.5 by
2-2.5 mm, 3- or 5-veined, apex rounded or sometioidgse Stamens 18-27, cluster
globular, ca. 1.5 mm in diam., yellow; stalk camin long; filaments 0.2-0.3 mm
long; anthers opening by slits, obovoid, 0.4-0.46 03-0.6 mm, apex truncate.

Female flowers pink or pinkish white; pedicels reddish purplenkysh or sometimes
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greenish, 4-8 mm long, sparsely covered with migugéandular hairs or sometimes
subglabrous; tepals 5, spreading, sometimes sligithcave, glabrous; outer two
tepals elliptic, 4.5-6 by 3-4 mm, 6-9-veined, apexnded; inner tepals smaller than
the outer tepals, obovate to elliptic-obovate, 8.6y 1.5-3 mm, 3-6-veined, apex
rounded or sometimes obtugavary inferior, 3-winged, 3-5.5 by 4.5-7.5 mm, edges
of wings covered with minutely glandular hairs,o2tlar, each locule with 2 axile
placentas; ovules numerous per locule; styles digthas yellow, 2-2.5 mm long,
styles 2, connate at the base, stigmas binate apesh papilloseCapsule 3-winged,
5-7 by 7-8 mm, edges of wings covered with minutglgndular hairs.Seeds
numerous, oblong or oblong-ovoid, 0.15-0.2 by QI50mm, brown; testa cells

reticulate.

Thailand.— SOUTH-EASTERN: Chon Buri, Chanthaburi; PENINSULAR
Ranong, Phangnga, Nakhon Si Thammarat, Trang, Satungkhla, Yala.

Distribution.— Vietnam, Cambodia, Myanmar and Peninsular Mataysi

Ecology.— On moist mossy cliffs or growing in moist rocky sandy heath
soils with the decaying organic matter, in both iserposed and shady areas,
commonly found along the streams in the foothilisl @ocky outcrops at 600-950 m
alt.,, and also found in lowland evergreen foresam@on. Flowering in July-

November, fruiting in September-January.

Vernacular.— Sandan Higduauu) (Trat).

Specimens examined.— BETONG:J. Wai 277 (PSU), 294 (BKF, PSU), 826
(PSU), 881 (PSU); PHANGNGAYV. Chamchumroor?11l5 (PSU); TRANG:K.
Larsen et al.41339 (PSU); SATUNDIm 5 (PSU),J.F. Maxwell85-846 (PSU)K.
Larsen et al41181 (PSU), 42376 (PSU); SONGKHLAF. Maxwell84-114 (PSU).
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54. Begonia sp. Plate 24D-F.

Small herb, monoecious, with succulent tuberouszorhe; tuber fleshy,
without hairs, subglobular or sometimes elongaBe8l,mm in diam., creamy or pale
brown. Stems erect, unbranched, terete, short, succulent, densmvered with
straight, somewhat appressed hairs (sericeousjr 12-leaved.Stipules narrowly
triangular, 1.5-2.5 by 0.3-0.7 mm, hairy outsides)aacutelL eaves simple, alternate;
petiole 1-3 cm long, reddish purple or greenismseéy hairy; blade bright green,
membranous when dry, broadly ovate, 4-10 by 4-8 covered with sparsely
appressed hairs, more densely so on veins, apés acobtuse, base cordate, margin
shallowly and irregularly toothed; venation palmpitenate, basal veins 7 or 9,
impressed above, prominent undernedtiflorescences terminal, erect, paniculate
cymes, with many male and a few female flowers48:in long; peduncle reddish
purple, 5-10.5 cm long, sparsely hairy or subglabrobracts caducous, oblong-
lanceolate to lanceolate or triangular, 1-2 by @3+nm, 1-veined, sparsely hairy or
subglabrous outside, apex acutdale flowers pink or pinkish white; pedicels
greenish, reddish purple or pinkish, 4-10 mm laglgbrous or very sparsely covered
with minutely glandular hairs; tepals 4, spreadislightly concave, glabrous; outer
two tepals ovate or elliptic-ovate, 5-5.5 by 3.5aM, 6-8-veined, apex bluntly acute;
inner two tepals elliptic, elliptic-oblong or oblevlate, 4-4.5 by 1.5-2.5 mm, 3-
veined, apex rounded or obtuStamens ca. 36, cluster globular, ca. 1.5 mm in diam.,
yellow; stalk ca. 1 mm long; filaments 0.2-0.35 nwng; anthers opening by slits,
obovoid, 0.4-0.8 by 0.3-0.5 mm, apex emarginatettworcate.Female flowers pink
or pinkish white; pedicels greenish, reddish pugpig@inkish, 4-9 mm long, glabrous
or very sparsely covered with minutely glandulairiatepals (4-)5, spreading,
sometimes slightly concave, glabrous; outer twalteplliptic or elliptic-ovate, 5.5-6
by 3.5-4 mm, 5- or 7-veined, apex obtuse; innealeegmaller than the outer tepals,
elliptic-oblong or oblanceolate, 4-5.5 by 1-2.5 nfn,0or 5-veinved, apex rounded or
obtuse.Ovary inferior, 3-winged, 3.5-6 by 5-7 mm, edges of vénglabrous or very
sparsely covered with minutely glandular hairsp@dlar, each locule with 2 axile
placentas; ovules numerous per locule; styles aigohas yellow, 2-3 mm long, styles

2, connate at the base, stigmas binate, U-shappdigse.Capsule 3-winged, ca. 7 by
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8.5 mm, edges of wings glabrous or subglabr&aeds numerous, oblong or oblong-
ovoid, 0.25-0.3 by 0.1-0.15 mm, brown; testa cadtgculate.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Known only from this study.

Ecology.— On moist mossy cliffs or growing in moist rocky sandy heath
soils with the decaying organic matter, usuallynidun deeply shade along small
streams in the foothills of the quartzitic phyllitelges at 600-650 m alt., and also
found in lowland evergreen forest. Uncommon. Flomgein August-January, fruiting

in September-February.

Vernacular. —

Remarks.— This unidentified species is closely relatedBegonia sinuata
Wall. ex Meisn. varsinuatg but it typically differs from the latter specias having

caducous bracts and sericeous indumentum.

Specimens examined.— BETONG:J. Wai 11 (PSU), 895 (BCU, BKF, PSU).

CLUSIACEAE

55. Cratoxylum maingayi Dyer in Fl. Brit. India (J. D. Hooker) 1: 258. 187Ridl.,
Fl. Malay Penins. 1. 154. 1922; Corner, Wayside e$réMal. 1: 327. 1940;
Kochummen in Tree Fl. Malaya 2: 251, fig. 1c. 19X3;Robson in Fl. Males., Ser. 1,
Spermat. 8: 9, fig. 6m-0. 197Rlate 25A-B.

Tree or shrubby tree up to 10 m high, deciduoupastly deciduousBark
narrowly fissured, greyish brown; branchlets suloaagular when young, becoming
terete with age, brown or reddish brown, glabroaserpetiolar scar interrupted,;

young leaves and shoots reddish purpleaves simple, opposite; petiole narrowly
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winged, 2-6 mm long, glabrous; blade chartaceousuticoriaceous, with numerous
pellucid or dark glands, elliptic to elliptic-oblgn2.5-10.5 by 1-4.5 cm, glabrous,
upper surface shinning, green or yellowish greewel surface paler, apex acuminate
to rounded, base cuneate, margin entire; midrib réisged above, prominent
underneath, secondary veins 6-12 palrdlorescences of 1-6-flowered cymes in
lower axis of young shootsFlowers 5-merous (excluding androecium and
gynoecium), 1.5-2 cm in diam.; pedicels 3-8 mm logigbrous.Sepals rather thick
and fleshy, greenish with pinkish tips, ellipticate to lanceolate, with dark linear
glands (when dry), 5-6 by 2.5-3 mm, glabrous, apexte to rounded?etals pinkish
white, with a few small brown glands, obovate tdaobeolate, 12-15 by 4-5.5 mm,
apex rounded or emarginate, base narrowly clawedgim ciliate in the upper half;
petal scales triangular-ovate or ovate, ca. 2 nmg,lapex acute to rounded, truncate
or emarginate, margin slightly toothegtamen fascicles 3, 7-8 mm long, with 7-16
stamens per fascicle; flaments united for %aof their length; anthers dorsifixed,
suborbicular, 0.3-0.4 mm in diam.; anther glandsallg presentStaminodal fasicles
fleshy, trigonous, ligulate, falcate-ovoid, 1.2-h¥% 0.5-0.8 mmOvary superior, 2-3
mm long, glabrous, 3-locular, placentation axileules 5-6 per locule, oblong,
flattened, 0.4-0.5 by 0.2-0.25 mm; styles 3, 5-7 tong, glabrous; stigmas capitate,

ca. 0.3 mm in diam., papilloséruit andSeeds not seen.

Thailand.— PENINSULAR: Nakhon Si Thammarat, Trang, Songkhla,

Narathiwat, Yala.

Distribution.— Vietnam, Cambodia, Myanmar, Peninsular Malaysia,
Singapore, Sumatra and Borneo.

Ecology.— On exposed ridges, and also found on hill slopesecondary and
lowland evergreen forests, alt. 300-950 m. Locatlynmon. Flowering in February-
April.

Vernacular.— Taeo (ué2) (Nakhon Si Thammarat, Trang); Ta@n?)
(Narathiwat); Taeo Khéuaian) (Yala).
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Specimens examined— BETONG: J. Wai 605 (BCU, BKF, PSU), 617
(BCU, BKF, PSU).

ELAEOCARPACEAE

56. Elaeocar pus pedunculatus Wall. ex Mast. in Fl. Brit. India (J.D. Hooker) 408.
1874; Ridl., Fl. Malay Penins. 1: 316. 1922; Cormayside Trees Mal. 1: 640. 1940;
Ng, Tree Fl. Malaya 4: 92. 198Blate 25C-E.

Tree up to 15 m highBark brown, usually with whitish grey blotches;
branchlets terete, often with prominent leaf scgreyish or brownLeaves simple,
spirally arranged, buds and young leaves resinedpatetiole adaxially grooved and
narrowly winged, 1-3.5 cm long, very sparsely haggon becoming glabrous; blade
coriaceous, elliptic to oblanceolate, 4.5-12 by-£2% cm, bluntly mucronate to acute
or sometimes obtuse, base cuneate, margin shalksvhate, cartilaginous, marginal
teeth conspicuous, upper surface shinning, greeatio green, underneath paler, old
leaves turnning bright red or orange in colour beftalling; midrib very sparsely
hairy, soon glabrous, flattened or slightly raisadove, prominent underneath,
secondary veins 7-10 pairs, slightly raised abpveminent underneath, usually with
domatia in veins axils on lower surface, reticaatusually conspicuoustipules in
pairs, minute, triangular-ovate, sparsely hairycdmeing glabrous, usually resin-
coated.Inflorescences mostly from the axis of the fallen leaves, raceenos-12-
flowered, 3.5-7 cm long; peduncle 1-2.5 cm longjally sparsely pubescent, soon
glabrous; peduncular bracts minute, triangular-®yvatually glabrescent and resin-
coated, very early caducous; rachis pubescentalfloracts very early caducous,
concave, obovate-subulate, 2-2.5 by 1-1.5 mm, mémsapex acute or acuminate.
Flowers fragrant, pendulous, 5-merous (excluding andraeciand gynoecium);
pedicels 5-7 mm long, creamy to pale brown, dengehescentSepals thick, slightly
incurved, lanceolate, 5-6 by 1.5-1.8 mm, creamyptde brown, outer surface
pubescent, inner surface with a median keel (premntimidrib), glabrous, apex acute.
Petals slightly incurved, oblong when flattened, 6-6.5 A8 mm, creamy to pale

brown, densely pubescent outside, with a basaliy malge inside, apex broad, with
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7-10 fimbrillae about ¥4 of the petal length, margatied inward.Stamens ca. 20;
filaments 1-1.5 mm long, pubescent; anthers lirddong, outer lobe with a recurved
acute apex, 2-2.5 mm long, pubescéditk annular, 10-crenate, hairy in the upper
half. Ovary superior, ellipsoid-ovoid, ca. 1.5 mm long, glasp 2-locular,
placentation axile, with many ovules per loculeylestfiliform, 3-4.5 mm long,
glabrous; stigma truncat®rupe ellipsoid, 12-13 by 7.5-8 mm, glabrous, surface
wrinkled when drySeed 1, stony, slightly compressed-ovoid, laterallyged, ca. 10
by 7 mm, ca. 5 mm thick, surface rough and coveigl bristles.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Throughout Peninsular Malaysia, Sumatra, Bornew a
Philippines.

Ecology.— On the summit ridges and slopes of rocky outcraip800-900 m
alt. Very rare in Thailand. Flowering in May-Augudtuiting in July-April. Floral
visitors were butterflies.

Vernacular —

Remarks.— This species is a new record for Thailand. Mdrseovations are

needed to determine the natural distribution rasfghis species.

Specimens examined.— BETONG:J. Wai642 (BCU, BKF, PSU), 833 (BKF,
PSU).
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ERICACEAE

57. Rhododendron longiflorum Lindl. (non Nutt.), J. Hort. Soc. London 3: 88483
Ridl., Fl. Malay Penins. 2: 219. 1923; M.R. Hendlalay. Wild Fls., Dicots.: 262.
1959; Sleumer in Fl. Males., Ser. 1, Spermat. 6640. 1966; Ng, Tree Fl. Malaya 3:
104. 1978; B.C. Stone, Fed. Mus. J. 26(1): 89. 1®iepadmo, Folia Malaysiana
3(1): 11, pl. 8. 200Plate 26A-B.

Shrub up to 3 m highBark shallowly fissured, brown or dark brown;
branchlets terete, initially green and covered vigpidote scales, becoming brown
and glabrous with age; internodes 1.2-10 cm Idmgaves simple, pseudowhorled;
petiole 1-6 mm long, lepidote, glabrescent; blaoléaceous, elliptic to elliptic-oblong,
obovate or sometimes oblanceolate, 2.5-9 by 1-+#h5upper surface shinning, green
to dark green, lepidote, becoming glabrous wherureatower surface paler, covered
with subpersistent lepidote scales, apex acutem@aie, obtuse or rounded, base
cuneate, margin entire; midrib impressed abovemprent underneath, secondary
veins 5-7 pairs, usually inconspicuousiflorescences terminal, umbellate, 3-7-
flowered; outer bud scales broadly ovate, apex ataten or acute, inner ones obovate
or spatulate, hooded, sparsely lepidote outsidex apbtuse or rounded, margin
ciliolate, up to 1.5 by 1 cm; bracteoles 2 at tleseb of each pedicel, filiform to
narrowly linear-spatulate, 15-25 by 0.5-3 mm, splgréepidote outsideFlowers 5-
merous (excluding androecium); pedicels 0.7-2.3lony, sparsely lepidoteCalyx
oblique, with very short rim, greenisiCorolla salverform-tubular, reddish or
yellowish orange, sparsely lepidote outside; tugendrical, longitudinally 5-ribbed,
3-4 cm long, pubescent at around the lower parténdobes spreading, obovate-
oblong, 1.8-2.7 by 1-1.8 cm, apex round8thmens 10, inserted at the outer margin
of the disk, slightly exserted from the corolla euliilaments 4-5.2 cm long, sparsely
hairy in the lower part, glabrous in the upper halithers dorsifixed, opening by 2
terminal pores, oblong, ca. 3 by 1 mDisk prominent, 10-lobed, densely hairy in the
upper half, glabrous belovdvary superior, conical-cylindrical, 5-ribbed, 5-8 by. @a
mm, green, densely covered with whitish hairs arih Wepidote scales, 5-locular,

placentation axile; ovules numerous per loculelestyiform, exserted or included,
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1.5-4.2 cm long, persistent, densely hairy anddiefgi below, more sparsely so above,
glabrous for the last 5-7 mm below the stigma;nstigurbinate-capitate, 1.5-2 mm in
diam. Capsule septicidally dehiscent from top, 5-valved, cylilcdt, conspicuously 5-
ribbed, 2.5-5 by 0.4-0.6 cm, hairy and lepidoteaKsel by the persistent rest of style.
Seeds numerous, bearing thread-like tails at both eBds;4 mm long including the

tails.
Thailand.— PENINSULAR: Narathiwat, Yala.
Distribution.— Peninsular Malaysia, Sumatra and Borneo.

Ecology.— Growing on rocks, locally common in open vegetation
quartzitic phyllite ridges, and also found or ogetrtrunks and branches in lowland
evergreen and lower montane forests, alt. 600-1,800Very rare in Thailand.
Flowering and fruiting all year round, more flowers September-October. Floral
visitors were mainly spiderhunter birds and antg. olyrhachissp.).

Vernacular— Kulap Pha(nuwaiuw), Daeng Pradap Phéatasdseauen)
(Narathiwat, Yala).

Specimens examined.— BETONG: J. Wai193 (BKF, PSU), 317 (BCU, BKF,
PSU), 508 (BCU, BKF, PSU, QBG), 513 (PSU), 616 (P80 (PSU), 733 (BKF,
PSU), 771 (BKF, PSU), 894 (BCU, BK, BKF, KKU, PSQBG), 937 (BKF, PSU).

58. Vaccinium bancanum Mig., Fl. Ned. Ind., Eerste Bijv. 3: 587. 1861BCClarke

in Fl. Brit. India (J.D. Hooker) 3: 454. 1882; RidFl. Malay Penins. 2: 209. 1923;

Sleumer in Fl. Males., Ser. 1, Spermat. 6 (5): 88&7; Ng, Tree Fl. Malaya 3: 107.

1978.— V. bancanunwar. trinuinervium J.J. Sm., Bijdr. Boomsoort. Java 13: 157,
159. 1914; Backer & Bakh.f., Fl. Java (Spermato@h.)183. 1965; Sleumer in Fl.

Males., Ser. 1, Spermat. 6 (5): 842. 1967; B.Cn&tded. Mus. J. 26(1): 84. 1981.
Plate 26C-1.
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Shrub or shrubby tree, 2-4(-10) m higgark smooth, greyish brown or brown,
usually with whitish grey blotches; branchlets tergreyish brown or brown, young
part puberulent, soon becoming glabrousaves simple, spirally arranged; petiole
slightly winged, 1-3 mm long, puberulent and spigrsainutely glandular, soon
glabrescent; blade coriaceous, elliptic to elljatidong or sometimes obovate, 2-5.8
by 1-3 cm, upper surface shinning, green to daglemgrreddish or yellowish in young
shoots, glabrous or subglabrous, lower surfacer pkely minutely glandular, apex
acute, acuminate, obtuse or rounded, base cunebteailly attenuate, margin entire,
usually slightly revolute; midrib flattened or ingased above, prominent underneath,
puberulent and sparsely minutely glandular or glabent, secondary veins 3-7 pairs,
veins and reticulation inconspicuous or slightlyised on both surfaces.
I nflorescences axillary, racemose, 8-16-flowered, 1.5-7 cm lobgd scales broadly
triangular-ovate, 1-1.5 by ca. 1 mm, puberulent apdrsely minutely glandular or
glabrescent outside, apex acuminate; peduncleste8€t5 mm long, reddish or green,
puberulent; rachis slightly angular, reddish oregrepuberulent; bracts very early
caducous, triangular or oblong-subulate, up to 2hbym, puberulent or sometimes
glabrescent; bracteoles 2 near the base of eadbhepedarly caducous, lanceolate-
subulate, 1-1.5 by 0.4-0.5 mm, puberuleftowers fragrant, pendulous, 5-merous
(excluding androecium); pedicels 3-8 mm long, reddor green, puberulentalyx
puberulent; tube cup-shaped, ca. 1.5 mm long, gregneenish cream; lobes broadly
triangular, bearing several marginal subsessiledgalong the margin, ca. 1 by 1.5-2
mm, greenish cream or creamy white with reddispiokish flush, rarely even pink or
red. Corolla cylindrical-urceolate, creamy white, occasionaihged with pink; tubes
5-7 mm long, 4-5 mm in diam., glabrous outsidenhad the lower half inside; lobes
recurved or reflexed, triangular, ca. 1 by 1-1.5 eammer surface densely glandular-
muricate, apex subacute or obtuStamens 10, inserted at the outer margin of the
disk, included in the corolla tube; filaments swatedlinear, 2-3 mm long, densely
hairy; anther lobes broadly oblong, ca. 8 mm lomgiricate, with a pair of small
dorsal spurs; dorsal spurs muricate, 2-3 mm lomgyles cylindrical, ca. 4 mm long,
sparsely covered with glandular haiBisk annular, hairy in the upper hal@vary
inferior, 1.5-2 mm long, 5-locular, placentationilax ovules numerous per locule;

style slender, finally slightly exserted, 4.5-6.5nnfong, hairy in the lower %2 té,
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muricate in the upper part; stigma truncate, ca.rdm in diam.Berry with several
seeds, crowned by the disk and the persistent cglgkular, 4-6 mm in diam., dark
red to almost black, hairgeeds + ovoid, irregularly compressed, ca. 1 mm, brown or

dark brown; testa cells reticulate.
Thailand.— PENINSULAR: Narathiwat, Yala.
Distribution.— Peninsular Malaysia, Sumatra, Java and Borneo.

Ecology.— Growing in rocky or sandy heath soils or in raxkvices, locally
common in open vegetation on quartzitic phyllitgges, alt. 550-700 m. Very rare in
Thailand. Flowering in June-February, fruiting iruly3May, more flowers in
December-February. Floral visitors were mainly hgopgerans, e.g. honey bedgis
sp.), carpenter beeXylocopasp.), etc.

Vernacular — Cho Khai Muk Balg@aldynunan) (Narathiwat).

Specimens examined.— BETONG: J. Wai 140 (BCU, PSU), 279 (BCU,
BKF, PSU), 323 (BCU, BKF, PSU), 347 (BCU, BKF, P$@y7 (BCU, PSU), 507
(BCU, BKF, KKU, PSU, QBG), 520 (PSU), 538 (BCU, BKIFSU, QBG), 683 (BKF,
PSU), 802 (PSU), 815 (PSU), 884 (BKF, PSU).

EUPHORBIACEAE

59. Austrobuxus nitidus Miq., Fl. Ned. Ind., Eerste Bijv. 3: 444. 1861; tvhore
Tree Fl. Malaya 2: 63. 1973; Chayam. & Welzen inTHailand 8(1): 105, fig. 23, pl.
12. 2005.— Choriophyllum malayanumBenth., Hooker's Icon. Pl. 13(4): t. 1280.
1879; Hook.f., Fl. Brit. India 5: 344. 1887.+eongetia malayan@®ax & K. Hoffm.,
Pflanzenr. (Engler) 81: 291. 1922; Ridl., FI. MaRgnins. 3: 224. 192R]ate 27A-F.

Shrub or shrubby tree, 3-6 m high, dioecioBark greyish brown, smooth;

branchlets terete, greyish brown, glabrous; termimads hairy. Leaves simple,
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opposite; petiole subterete, adaxially grooved, 8Wh long, sparsely hairy, soon
becoming glabrous; blade coriaceous, elliptic, nglor obovate, 5.5-12 by 2.3-6 cm,
upper surface shinning, green or yellowish greewgl surface paler, old leaves turn
bright red or orange in colour before falling, a&xite to rounded or emarginate, base
cuneate to obtuse, margin entire or slightly uniylanidrib impressed above,
prominent underneath, sparsely hairy, soon becowiisgrous, secondary veins 5-12
pairs, usually inconspicuoudlale inflorescences axillary, paniculate cymes, many-
flowered, up to 3.2 cm long, axis hairy; bractckhitriangular-ovate, 1.5-2 by 1-1.2
mm, hairy, apex acute; bracteole minute, haliale flowers creamy, greenish or
yellowish cream; pedicels 2-4 mm long, subglabrousery sparsely hairy; sepals 4,
reflexed, obovate or suborbicular, concave, 1.3+24 mm, inside glabrous, outside
sparsely hairy to subglabrous, apex rounded; pethient.Stamens 4, glabrous;
filaments 1-1.5 mm long; anthers dehiscing by s$torbicular, 0.7-1 mm in diam.;
pistillode brown, hairyFemale inflorescences axillary, clustered, paniculate cymes,
few- to many-flowered, up to 1 cm long, axis dendedhiry; bracts thick, broadly
triangular, 0.5-1.5 by 1-1.5 mm, hairy, apex acumgcteole minute, hairfFemale
flowers greenish or golden brown, sessile or subsess#igicels up to 1.5 mm long,
densely hairy; sepals 4, persistent, imbricateadisotriangular-ovate, ca. 1 by 1-2
mm, densely hairy, apex acute or obtuse; petaksnatidvary superior, ovoid, ca. 2 by
1.5-2 mm, surface densely hairy, 2- or 3-loculamles 2 per locule, apically attached
to the central column; stigmas sessile, 2- or 2dbbthick, persistentCapsule
dehiscing septicidally and loculicidally into 2-3valved cocci, obovoid, 1.2-1.7 by
1.2-1.5 cm, reddish when ripe, surface glabresamitimella persistentSeeds 1-3,
slightly flattened, ovoid, 7-7.5 by 5-5.5 mm, brgvgilossy, each seed partly covered
by a yellow fleshy aril.

Thailand.— PENINSULAR: Narathiwat, Yala.

Distribution.— Peninsular Malaysia, Sumatra and Borneo.

Ecology.— On exposed quartzitic phyllite ridges at 650-#00alt. Rare in

Thailand. Flowering in January-August, fruitingJaly-January.
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Vernacular —

Specimens examined.— BETONG: J. Wai 195 (BCU, BKF, PSU), 576
(PSV), 778 (BCU, BKF, PSU), 938 (BCU, BKF, PSU)11XBCU, BKF, PSU).

FABACEAE-MIMOSOIDEAE

60. Archidendron contortum (Mart.) I.C. Nielsen, Adansonia 19(1): 16. 1979H.
Thailand 4(2): 211, fig. 52 (6-7). 1985.Pithecellobium contortunjGraham) Matrt.,
Flora 20(2): Beibl. 115. 1837; Baker in Fl. Brihdia (J.D. Hooker) 2: 305. 1878;
Ridl., Fl. Malay Penins. 1: 664. 1922; Corner, WdgsTrees Mal. 1: 419. 1940;
Whitmore, Tree Fl. Malaya 1: 285. 19 Rate 27G-H.

Shrubby tree up to 5 m higBark blackish brown or dark grey; branches and
branchlets terete, occasionally lenticellate, pobes becoming glabrous with age.
L eaves even-bipinnately compound, alternate; petioletégre.5-7 cm long, pubescent,
with a sessile gland at 0.5-1 cm above the baseapy rachis 1.5-6.5 cm long,
pubescent, with 2 sessile glands at 1-4 mm bel@yuhctions of the two distal pairs
of pinnae; pinnae 3-5 pairs, oblong in outline,534y 1.5-4 cm; petiolule 3-5 mm
long, pubescent; secondary rachis pubescent, wilsrall sessile glands at 0.5-1.5
mm below the junctions of the distal pairs of letd| leaflets 5-18 pairs, sessile or
subsessile, chartaceous to coriaceous, mostly uadigoblong or occasionally
oblanceolate (in a terminal pair), up to 2.5 by @r8, upper surface sparsely to
moderately pubescent, lower surface densely pubgsapex acute to rounded, base
obliquely cuneate; midrib slightly impressed abovaised underneath, secondary
veins and reticulation inconspicuousifiorescences terminal or axillary, paniculate,
few- to many-flowered, up to 23 cm long; peduncls-2.5 cm long, densely hairy;
axes densely hairy throughout; bracts and bradeoldong to oblong-lanceolate or
triangular-lanceolate, 0.8-2 by 0.4-0.6 mm, denkelyy, apex acutd=lowers regular,
5-merous (excluding androecium and gynoecium), ilses€alyx campanulate,
sparsely covered with minute hairs or subglabraus,mm long; lobes triangular 0.3-

0.5 by 0.3-0.5 mm, apex acute, margin cili&@erolla campanulate, 2.5-4 mm long,
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glabrous; lobes elliptic-ovate to lanceolate, 1lyDtb-1 mm, apex acut&tamens ca.
20, basally connate; staminal tube 0.8-2 mm loreg filaments 5-9 mm long; anther
subglobular, 0.2-0.3 mm in diarRistil stipitate, glabrous; stalk 1-2 mm long; ovary
superior, 0.8-1.2 mm long, 1-locular, placentatmarginal, with many ovules; style
filiform, 3.5-9 mm long; stigma punctiform, ca. 0xim in diam.Pod containing few
to many seeds, compressed, spirally twisted inre@eci5-15 by 1.5-2 cm, outside
pubescent, inside reddish orange, finely puberul®eds subglobular, 6-8 mm in

diam.; testa black, glossy.

Thailand.— PENINSULAR: Phuket, Songkhla, Yala.

Distribution.— Peninsular Malaysia and Sumatra.

Ecology.— On exposed mountain ridges at 650-900 m alt. bmoon.
Flowering and fruiting almost all year round, mfimvers in April and September.

Vernacular —

Specimens examined.— BETONG:J. Wai 565 (BCU, BKF, PSU), 677 (BKF,
PSU), 900 (BKF, PSU); SONGKHLALF. Maxwell84-417 (PSU).

FABACEAE-PAPILIONOIDEAE

61. Callerya atropurpurea (Wall.) Schot, Blumea 39(1): 15. 1994.-Rongamia
atropurpurea Wall., Numer. List n. 5910. 1831.-Millettia atropurpurea (Wall.)
Benth., Pl. Jungh. 2: 249. 1852; Baker in Fl. Bindia (J.D. Hooker) 2: 108. 1876;
Corner, Wayside Trees Mal. 1: 372. 1940; Whitmdiree Fl. Malaya 1: 296, fig. 17.
1972.— Phaseolodesatropurpureum Kuntze, Revis. Gen. Pl.: 201. 1891.—
Adinobotrys atropurpureu@Nall.) Dunn, Bull. Misc. Inform., Kew 1911: 197911,
Ridl., Fl. Malay Penins. 1: 664. 1922 Padbruggeatropurpurea(Wall.) Craib, Bull.
Misc. Inform., Kew 1927: 61. 1927.-R. pubescen<raib, Bull. Misc. Inform., Kew
1927: 61. 192# Whitfordiodendronatropurpureum(Wall.) Merr., Pap. Michigan
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Acad. Sci. 19: 160. 1934.-W. pubescengCraib) Burkill, Bull. Misc. Inform., Kew
1935: 319. 1935 late 28A-B.

Tree 10-15 m highBark dark grey or greyish brown, smooth or shallowly
fissured; branches and branchlets greyish browanggarts covered with appressed
pale golden brown hairs, but very soon becomingprglas. Leaves odd-pinnately
compound, alternate; petiole terete, 1.5-3.5 cny,l@parsely hairy or glabrescent,
pulvinus 4-8 mm long; rachis 2.5-7 cm long, sparéeliry or glabrescent; leaflets 5, 7
or 9; petiolule 3-6.5 mm long, sparsely hairy algkscent; blade coriaceous, elliptic-
oblong or ovate to lanceolate, 4-12.5 by 2-4.5 apper surface shinning, green to
dark green, glabrous, lower surface paler, sparbalyy when young, very soon
glabrous, apex bluntly acuminate or subacute, baseate to rounded, margin entire
or slightly undulate; midrib flattened or slightimpressed above, prominent
underneath, secondary veins 5-9 pairs, reticulatiogually inconspicuous.

I nflorescences terminal, racemose, many-flowered, 7.5-13.5 cngjgreduncle 1.5-
3.5 cm long, sparsely hairy or glabrescent; ra8lf#s9 cm long, sparsely to densely
hairy; bracts triangular, 0.5-1 mm long, hairy, wemus; bracteoles 2, opposite,
triangular-ovate, minute, densely haifjlowers irregular, papilionaceous, 5-merous
(excluding androecium and gynoecium); pedicels 5@ long, densely golden
brown hairy. Calyx obliquely campanulate, densely golden brown hainyside,
pinkish and silky hairy inside; tube 5-6 mm longhés ovate, recurved, 5-6.5 by 4-6.5
mm, apex acute or obtusketals pale pink, narrowly clawed at the base; standard
glabrous, concave, with a yellow patch in the nmagddibovate or broadly spatulate
when flattened, 17-22 by 18-20 mm, claw 5-8 mm |obtade auriculate, apex
rounded or emarginate; wings glabrous, slightlyceme, obliquely oblanceolate or
spatulate, 15-20 by 6-8 mm, claw 3-5 mm long, bladeculate, apex rounded, upper
auricle distinct, lower auricle indistinct; keelgyhktly concave, obliquely oblanceolate,
15-20 by 6-8 mm, claw 5-7 mm long, blade auricylately hairy along the lower
margin, apex obtuse, upper auricle distinct, lowericle usually indistinct, but
sometimes very distinct, up to 4 mm lor&amens 10; filaments various in length,
1.2-2.5 cm long, glabrous, upper part curved; astlmblong, 1.5-2 by 0.8-1 mm.
Pigtil stipitate, linear-cylindrical, 20-25 by 2-2.5 mmtalks stout, 3-5 mm long,
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densely hairy; ovary superior, 7-10 mm long, swfadensely hairy, 1-locular,
placentation marginal, with 4-5 ovules; style @hifn, curved, 1-1.2 cm long, sparsely
hairy or subglabrous; stigma punctiform, ca. 0.5 mndiam. Fruit and seeds not

seen.

Thailand.— Throughout the country.

Distribution.— Indochina, Myanmar, Peninsular Malaysia and Suenat

Ecology.— On quartzitic phyllite ridges at 650-700 m a#nd also found in
lowland evergreen forest. Common. Flowering in Naktay.

Vernacular.— Phung Mu(wsvy) (Ubon Ratchathani); Kasa@uss), Sae
(uwaz) (Peninsular); Yi Ni Kg#tiiiz) (Malay-Narathiwat).

Specimen examined.— BETONG:J. Wai 676 (BCU, BKF, KKU, PSU).

GESNERIACEAE

62. Aeschynanthus radicans Jack, Trans. Linn. Soc. London 14(1): 43. 18238.C.
Clarke in FI. Brit. India (J.D. Hooker) 4: 343. B&Ridl., Fl. Malay Penins. 2: 500.
1923; Barnett, Fl. Siam. 3(3): 202. 1962; BackeB&kh.f., Fl. Java (Spermatoph.) 2:
524. 1965; D.J. Middleton, Edinburgh J. Bot. 64@)4, fig. 9. 2007Plate 28C-F.

Subshrubby climberStems and branches hanging or creeping, slender, terete,
with nodal roots, green, hairy; internodes 2-4.5 lomg. Leaves simple, opposite;
petiole 2-3 mm long, hairy; blade thick, fleshy,ate or elliptic, 2-4 by 1-2.5 cm,
upper surface green, glabrous to sparsely haimyerdosurface paler, sparsely to
densely hairy, apex acute or obtuse, base subegmdainded or obtuse, margin entire;
midrib flattened on both surfaces, usually incoogpus, secondary veins 5-7 pairs,
veins and reticulation obscurdnflorescences axillary, cymose, 1-2-flowered;

peduncle 2-3 mm long, hairy; bracts elliptic-obloag ovate, 4-6 by 1.5-3.5 mm,
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hairy. Flowers showy, 5-merous (excluding androecium and gynoe)ipedicels 5-9
mm long, hairy.Calyx tubular-campanulate, 2-2.5 cm long, hairy, pulplsown,
greenish at the base; tube 1.8-2.2 cm long; lobes,driangular or ovate, 2.5-3.5 by
2.5-7 mm, apex obtuse or roundé&xbrolla tubular, slightly curved, bilabiate, 5.5-5.8
cm long, outer surface bright red and hairy, inserface red with yellow speckles,
glandular-muricate; tube 4.5-5 cm long, dilatedh&t base; upper lip ovate, 2-lobed,
sinus 2.5-3 mm deep, lobes rounded, 7-9 by 4-5 lower lip 3-lobed; lateral lobes
slightly spreading or not, ovate, 6-9 by 7-9 mmexapounded; lower lobes ovate, 6-
8.5 by 5-8 mm, apex roundedertile stamens 4, didynamous; filaments reddish, very
sparsely covered with glandular hairs and sestlledg; anterior filaments inserted at
2.5-3.5 cm from corolla base, 2.5-2.7 cm long; @ost filaments inserted at 2.8-4 cm
from corolla base, 1.7-2.2 cm long; anthers conmtive 2 pairs, 2-2.5 by 1-1.5 mm;
staminode 1, 1-3 mm lon@isk annular, ca. 1 mm high, sparsely hairy to modgrate
hairy. Pistil linear-cylindrical, 1.7-4 cm long, hairy; ovary parior, 1-locular,
placentation parietal; ovules numerous; stigmaapeltca. 0.5 mm in dianCapsule
loculicidally dehiscent, bivalved, slender, stipialinear-cylindrical, 20-35 cm long,
2-3.5 mm in diam., with numerous seeds, haiBgeds numerous, with long
appendages at both ends; grains 0.75-0.85 by 2amén, papillose; appendages

filiform, 6-8 mm long.

Thailand.— PENINSULAR: Chumphon, Surat Thani, Nakhon Si Thaamat,
Phatthalung, Trang, Satun, Songkhla, Pattani, Niavat, Yala.

Distribution.— Peninsular Malaysia, Sumatra, Java, PhilippimesEorneo.

Ecology.— On moist cliffs in shady areas, often found altimg streams in the
foothills of mountain ridges, and also growing ogettrunks and branches in lowland
evergreen forest, alt. 200-1,000 m. Common. Flavgeim June-December, fruiting in
October-February.

Vernacular.— Thing Thong Ht(ﬁﬁmam) (Nakhon Si Thammarat); Nom Mia
(uniie) (Trang).
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Specimens examined.— BETONG: J. Wai 804 (PSU), 834 (PSU), 1097
(PSU).

63. Didymocar pus citrinus Ridl., J. Linn. Soc., Bot. 32: 508. 1896; Fl. MaRenins.
2: 509. 1923; A. Weber, B.L. Burtt & Vitek, Ann. Nahist. Mus. Wien, B 102: 455.
2000.Plate 29A-D.

Herb or subshrub, 10-60 cm hightems bearing few to many branches from
base; branches slender, terete, green or somepmessh, hairy and covered with
small sessile, reddish or brown shining glandserimtdes 2-10.5 cm lond.eaves
simple, opposite decussate, anisophyllous or raebisophyllous; petiole 2-5.5 cm
long, hairy and covered with small sessile, redaisibrown shining glands; blade
herbaceous, ovate to ovate-lanceolate, 3.5-10.22-dy5 cm, softly hairy, apex
gradually acuminate or acute, base usually obliquameate to rounded, margin
serrate, upper surface olive green to bright gresnally without pigmented glands,
lower surface paler, covered with numerous smaisites reddish or brown shining
glands; midrib and secondary veins grooved aboemesvhat flattened when dry,
prominent underneath, secondary veins 5-10 plaifiorescences axillary or terminal,
2-30-flowered cymes, sometimes flexuous, 5-12 cng;lgeduncle 2-4.5 cm long,
hairy in the lower part; bracts in pairs, subpeesis spreading, fleshy, concave,
ovate-cordate, 3-4 by 3-4 mm, polish green withdigld edges, 3-veined, glabrous,
apex bluntly acute or broadly acuminatelowers showy, 5-merous (excluding
androecium and gynoecium); pedicels 2-9 mm longhmglus.Calyx lobes nearly free
to base, spreading, fleshy, ovate to ovate-lantedab-3.5 by 2-2.5 mm, polish green
with reddish edges, 3-veined, glabrous, apex btuatlute.Corolla trumpet-shaped,
bilabiate, 2-2.7 cm long, yellow, glossy, glabrotushe 1-1.5 cm long; upper lip 2-
lobed, sinus 1.5-2 mm deep, lobes rounded, 3-4%y 3nm; lower lib 3-lobed, lobes
rounded; middle lobe 4.5-6 by 7-8.5 mm; lateralel®.5-6 by 6-7 mmkFertile
stamens 2, included, yellowish; filaments inserted at theldle of corolla tube, 3.5-4
mm long, sparsely covered with sessile or subgegilnds in the upper part; anthers
connivent, subtriangular or elliptic in outline,.da5 by 1 mm, sparsely glandular on

dorsal surface; staminodes 3, 0.6-1 mm Idbigk cup-shaped, 1.5-2 mm high, ca. 1
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mm in diam., rim slightly dentate or subentiRestil linear-cylindrical, 1-1.2 cm long,
hairy and covered with small sessile, reddish omor shining glands; ovary superior,
1-locular, placentation parietal; ovules numeratgma peltate, 1-1.5 mm in diam.
Capsule loculicidally dehiscent, bivalved, inconspicuougisate, linear-cylindrical,

subquadrangular in cross section, shallowly 4-gedo\2.5-3 cm long, 1-1.5 mm in
diam., hairy and covered with small sessile, rdddis brown shining glandsseeds

numerous, compressed ovoid-ellipsoid, 0.2-0.3 by Gcd& mm, brown or reddish

brown, papillose.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia.

Ecology.— On quartzitic-phyllite or granitic cliffs, sometes growing in
rocky or sandy heath soils, locally abundant indgtereas of rocky outcrops, alt. 550-
1,000 m. Very rare. Flowering in July-Decemberijting in August-February.

Vernacular.—

Remarks.— Didymocarpus citrinusRidl. was previously known only from
one locality on Kedah Peak (Gunung Jerai) in tiagesbf Kedah, Malaysia (Ridley,
1923; Webekt al, 2000). In this study, this species is a new réd¢or Thailand.

Specimens examined.— BETONG: J. Wai275 (PSU), 295 (BCU, BK, BKF,

KKU, PSU, QBG), 357 (BCU, BK, BKF, KKU, PSU, QBG380 (PSU), 428 (BCU,
BK, BKF, KKU, PSU, QBG).
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64. Didymocar pus corchorifolius Wall. ex A. DC. in Prodr. (DC.) 9: 265. 1845;
Ridl., Fl. Malay Penins. 2: 508. 1923; M.R. HeriMdalay. Wild Fls., Dicots.: 345, fig.

322. 1959; A. Weber, B.L. Burtt & Vitek, Ann. Nahist. Mus. Wien, B 102: 455.
2000.Plate 29E-F.

Subshrub, 35-100 cm higlstems bearing few to many branches from base;
braches slender, terete, green, hairy and coveitd senall dark shining glands;
internodes 2-9.5 cm lond.eaves simple, opposite decussate, anisophyllous oryrarel
subisophyllous; petiole 1-3.5 cm long, hairy andvered with small dark shining
glands; blade herbaceous, obliquely ovate, somstetigtic or obovate, 2.5-12 by 2-
6.5 cm, hairy, upper surface green, without pigmeénglands, lower surface paler,
covered with numerous small dark shining glandssxapcuminate, base usually
oblique, cuneate to rounded, margin serrate; midndd secondary veins grooved
above, somewhat flattened when dry, prominent uredgh, secondary veins 8-15
pairs. Inflorescences axillary or terminal, 2-12-flowered cymes, 3.5-5cH long;
peduncle 2-3 cm long, hairy all over or only hamthe lower half and covered with
small dark shining glands; bracts in pairs, subptst, spreading, fleshy, concave,
ovate, 2.5-3.5 by 2-3.5 mm, glossy, green, greenisite, or sometimes reddish, 5-7-
veined, glabrous, apex bluntly acuminate, recuryedwers 5-merous (excluding
androecium and gynoecium); pedicels 5-8 mm longbrglus.Calyx nearly free to
base or sometimes connate for about half its lenftgkhy, cup-shaped, 3.5-5 mm
long; lobes spreading, triangular-ovate or ovatedslate, 2-4 by 1.5-2 mm, glossy,
green, greenish white, or sometimes reddish, 3eekinglabrous, apex bluntly
acuminate, recurvedCorolla personate, 1.6-2 cm long, glossy, white or gréenis
white, occasionally tinged with pink or reddish jple; with greenish markings in the
mouth, glabrous; tube 1- 1.2 cm long; upper lippRed, upcurved, 6-6.5 mm long,
sinus 1.5-2 mm deep, lobes rounded, 3-4 by 5-7.5 lowver lib 3-lobed, much longer
than the upper lip, 8-11 mm long; middle lobe 336 %7.5 mm, apex rounded,
truncate or slightly emarginate; lateral lobes By77-8 mm, apex roundedrertile
stamens 2, included; filaments inserted at 3-4 mm fromotlar base, 7-8.5 mm long,
sparsely glandular hairy in the upper part; antloersmivent, subtriangular or elliptic

in outline, ca. 2 by 1.5 mm, glabrous or sparséandular hairy on dorsal surface;
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staminodes 3, 1-1.5 mm lonDisk cup-shaped, ca. 1.5 mm high, ca. 1 mm in diam.,
rim shallowly 5-lobedPistil linear-cylindrical, 1-1.3 cm long, densely glaratuhairy
and covered with small dark shining glands; ovargesior, 1-locular, placentation
parietal; ovules numerous; stigma unequally bikodhes ligulate, ca. 1 mm in diam.

Fruit andSeeds not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia.

Ecology.— On mossy cliffs or growing in rocky or sandy Heabils with the
decaying organic matter in shady areas of quartphyllite ridge, alt. 600-700 m.

Very rare. Flowering in April-December, more flowan July-November.

Vernacular —

Remarks— Didymocarpus corchorifoliusiall. ex A. DC. is probably a
single species with personate flowers in the gdbisymocarpusWall. (the other
beingDidymocarpus antirrhinoides. Weber may be a synonym bf corchorifolius
Wall. ex A. DC.), it is interesting that this andimas floral type and other different
floral features in this genus may attract differgraups of pollinators. The pollination
syndrome traditionally used to define the taxonogmnaups. Therefore, further field
studies are needed.

In the original publication oD. antirrhinoidesA. Weber, the author mentioned
that this species is distinguished fr@ncorchorifoliusWall ex A. DC. by its connate
bracts and the cup-shaped calyx (Weber and B#83)1 In the present study, it is
found that the plant materials have both free amthate cup-shaped calyx (usually
occurred on the same plant). It is noticed thaantirrhinoidesA. Weber might not be
a good species.

Specimen examined.— BETONG:J. Wai832 (BCU, BKF, PSU).
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65. Didymocarpus cordatus A. DC. in Prodr. (DC.) 9: 265. 1845; C.B. ClarkeRil.
Brit. India (J.D. Hooker) 4: 350. 1884; A. Weber| BBurtt & Vitek, Ann. Naturhist.
Mus. Wien, B 102: 455. 20006- Paraboea cordatdA. DC.) Ridl., J. Straits Branch
Roy. Asiat. Soc. 44: 64. 1905; Ridl., Fl. Malay Pen 2: 528. 1923; M.R. Hend.,
Malay. Wild Fls., Dicots.: 351. 195®]ate 30A-C.

Herb, 15-60 cm high, with thick and fleshy rhizom8tems usually
unbranched, terete, fleshy, green, hairy and slyassmttered with dark rounded
glands; internodes 1-7 cm longeaves simple, opposite decussate, anisophyllous;
petiole 1.5-6.5 cm long, hairy and sparsely scattevith dark rounded glands; blade
herbaceous, obliquely ovate, 3-17.5 by 1.7-12 camyhall over and scattered with
numerous dark rounded glands, upper surface greever surface paler, apex
acuminate, base usually oblique, subcordate ordedinmargin serrate; midrib and
secondary veins grooved above, somewhat flatterreshwiry, prominent underneath,
secondary veins 4-8 pairknflorescences terminal, 8-22-flowered cymes, 15-25 cm
long; peduncle 9-16.5 cm long, sparsely to modbrakndular hairy and sparsely
scattered with dark rounded glands; bracts in patexdducous or subpersistent,
spreading, fleshy, boat-shaped, ovate-cordate wilatened, 2.5-3 by 2.5-3 mm,
glossy, pale green with conspicuous blackish glaBdseined, glabrous, apex bluntly
acute or obtusd=lowers 5-merous (excluding androecium and gynoecium)jcatsl
1-1.5 mm long, glandular hairy on upper part, samet sparsely scattered with dark
rounded glandsCalyx lobes nearly free to base, spreading, fleshy,eot@atovate-
lanceolate, 2-2.5 by 1-1.5 mm, glossy, green, gaden with conspicuous blackish
glands, 3-veined, glabrous, apex bluntly acutecamanate, recurvedCorolla shortly
campanulate, bilabiate, 1.2-1.5 cm long, whiteegigh white when young, glabrous;
tube 6-10 mm long; upper lip 2-lobed, sinus 3-4 oerp, lobes ovate, 3.5-5 by 3.5-6
mm, apex rounded; lower lib 3-lobed, lobes ovapexarounded; middle lobe 4-5.5 by
5-8 mm; lateral lobes 4-5.5 by 4-7.5 miertile stamens 2, included; filaments
inserted at 3-3.5 mm from corolla base, 1.5-2 mngJareenish, glabrous; anthers
connivent, suborbicular in outline, 2-2.5 mm inrdiawhite, partly hairy; staminodes

3, 0.4-0.5 mm longDisk ring-like, inconspicuousPistil linear-cylindrical, 8-10 mm
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long, greenish, glabrous; ovary superior, 1l-logulplacentation parietal; ovules

numerous; stigma capitate, 0.2-0.25 mm in dienuit andSeeds not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia and Sumatra.

Ecology.— On moist mossy cliffs or growing in thin layerilsoover granitic
bedrock, locally abundant in shady areas of lowentane forest, alt. 900-1,050 m.

Very rare in Thailand. Flowering in July-December.

Vernacular —

Remarks.— Didymocarpus cordatu&\. DC. is typically distinguished from
other species in the gensdymocarpusWall. in having short campanulate corolla
and the larger pair of anthers. In the presentysttids species is a new record for
Thailand, only a few specimens were collected fitbm study area. Additional plant
collections and field observations in the naturapylations along Thai-Malaysian

border are needed.

Specimen examined.— BETONG:J. Wai789 (BCU, BKF, PSU).

66. Henckelia bombycina (Ridl.) A. Weber, Beitr. Biol. Pflanzen 70(2—-34@ 1998;
Vitek, A. Weber & B.L. Burtt, Ann. Naturhist. MudVien, B 102: 486. 2000.—
DidymocarpusbombycinusRidl., J. Straits Branch Roy. Asiat. Soc. 44: 4805;
Ridl., Fl. Malay Penins. 2: 518. 192 ate 30D-F.

Subshrub, 30-50 cm higlstems and branches woody, erect or decumbent,
terete, brown, glabrescent in old part, leafy pagen, hairyLeaves simple, alternate,
crowded together or spaced; petiole winged to batmje herbaceous, narrowly
elliptic to lanceolate, 5-17.5 by 1.5-4 cm, upperface green, lower surface paler,

hairy on both surfaces, apex acuminate, base nammavgin serrate; midrib and
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secondary veins grooved above, somewhat flatterreshwiry, prominent underneath,
secondary veins 15-27 paiisflorescences axillary, 1-flowered; peduncle 2-4.5 cm
long, green or reddish purple, hairy; bracts pasts linear-lanceolate, 2-3 by 0.5-1
mm, outer surface hairyFlowers showy, 5-merous (excluding androecium and
gynoecium); pedicels 0.8-1.8 cm long, green orisddgdurple, hairyCalyx lobes free
to base or nearly, lanceolate, 2.5-3.5 by ca. 1 Bweined, outer surface hairy.
Corolla funnel-shaped, bilabiate, 4-4.8 cm long, whitegéich with purple or pale
purple, sometimes white, with 2 yellow stripes d&siouter surface pubescent all over,
inner surface minutely pubescent at throat onlget8-3.5 cm long; upper lip 2-lobed,
sinus 3-5 mm deep, lobes rounded, 5-8 by 9-10 rawet lib 3-lobed, lobes rounded;
middle lobe 8-10 by 10-13 mm; lateral lobes 7-1088%2 mm.Fertile stamens 2,
included; filaments inserted at 1.8-2.2 cm fromotlarbase, 10-12 mm long, glabrous;
anthers connivent, oblong in outline, 2 by 0.5-1;staminodes 3, 1-5 mm lonDisk
cup-shaped, ca. 0.8-1 mm high, 1-1.5 mm in diaim. stightly crenulatePistil linear-
cylindrical, 3-3.5 cm long, hairy; ovary superidt;locular, placentation parietal;
ovules numerous; stigma capitate, ca. 1 mm in digapillate. Capsule follicular,
opening on the upper side, linear-cylindrical, 68 long, 1-1.5 mm in diam., hairy.
Seeds numerous, ellipsoid-ovoid, 0.4-0.5 by 0.15-0.2 nmown.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia.

Ecology.— Growing in sandy heath soils with the litter @fcdying of leaves
over the rocky base, and often found on moistschif on mossy rocks in shady areas
of the quartzitic-phyllite ridge, alt. 600-700 m.ely rare. Flowering and fruiting

almost all year round, more flowers in April.

Vernacular —
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Remarks— Henckelia bombycina(Ridl.) A. Weber was previously
documented in the state of Perak, Malaysia (Rid{E923). The present study
demonstrates it as a new record for Thailand.

Specimens examined.— BETONG: J. Wai209 (BCU, BK, BKF, PSU), 325
(PSU), 577 (PSU), 678 (BKF, PSU), 730 (BKF, PSU).

67. Henckelia inaequalis (Ridl.) A. Weber, Beitr. Biol. Pflanzen 70(2—3): B41998;
Vitek, A. Weber & B.L. Burtt, Ann. Naturhist. MudVien, B 102: 500. 2000; B.L.
Burtt, Thai Forest Bull., Bot. 29: 96. 2001.Bidymocarpus inaequaliRidl., J. Linn.
Soc., Bot. 32: 506. 1896; Ridl., Fl. Malay Peni2is510. 1923Plate 31A-C.

Subshrub, 20-100 cm higlstems and branches woody, erect or decumbent,
terete, brown hairy or glabrescent in very old pladfy part usually purplish brown or
reddish purple, sometimes greemeaves simple, alternate, usually distant; petiole 3-15
mm long, hairy; blade herbaceous, narrowly elligbclanceolate, usually unequal,
sometimes slightly falcate, 2-13 by 0.8-3.5 cm, arppurface green, lower surface
paler, hairy on both surfaces, apex acute or aaberbase cuneate to obliquely
cuneate, margin shallowly serrate; midrib and sdaon veins grooved above,
somewhat flattened when dry, prominent undernesgicondary veins 5-12 pairs.
I nflorescences axillary, simple dichasium or flowers solitary 3iflowered; peduncle
1.5-5.5 cm long, usually reddish purple or somesimeenish, hairy; bracts persistent,
linear-lanceolate, 1-3 by 0.3-1 mm, 3-veined, osgtaface hairyFlowers showy, 5-
merous (excluding androecium and gynoecium); pésii@é mm long, reddish purple
or greenish, hairyCalyx lobes nearly free to base, linear-lanceolate 455by 0.5-1
mm, 3-veined, outer surface haii@orolla funnel-shaped, bilabiate, 4-5.5 cm long,
white tinged with purple or almost white, centrakipof mouth yellow, outer surface
pubescent all over, inner surface minutely pubdsatthroat only; tube 2.5-3.5 cm
long; upper lip 2-lobed, sinus 3-5 mm deep, lobmsded, 5-10 by 6-11 mm; lower
lib 3-lobed, lobes rounded; middle lobe 6-10 byl6mm; lateral lobes 6-10 by 5-10
mm. Fertile stamens 2, included; filaments inserted at 1.5-2.5 cm froonolla base,

8-12 mm long, upper half white, lower half yellowjsglabrous; anthers connivent,
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oblong in outline, 2-3 by ca. 1 mm; staminodes 0-3;1 mm longDisk oblique, 1.5-
2 mm high.Pigtil linear-cylindrical, 2.8-3.4 cm long, green, haioyary superior, 1-
locular, placentation parietal; ovules numerougnsa capitate, 0.8-1 mm in diam.,
papillate.Capsule follicular, opening on the upper side, linear-gglical, 3.2-5.5 cm
long, ca. 1.5 mm in diam., sparsely hairy or glabest.Seeds numerous, cylindrical-

oblong or ellipsoid-ovoid, 0.5-0.6 by 0.2-0.3 mmown.

Thailand.— PENINSULAR: Songkhla, Yala.

Distribution.— Peninsular Malaysia.

Ecology.— Growing in sandy heath soils with the litter cécdying leaves
over the rocky base, and often found on moistschif on mossy rocks in shady areas
of the quartzitic-phyllite ridges, alt. 500-650 Mery rare. Flowering and fruiting

almost all year round, more flowers in April-August

Vernacular —

Specimens examined— BETONG: J. Wai 202 (BKF, PSU), 276 (BKF,
PSU), 369 (PSU), 474 (PSU), 665 (PSU), 710 (PSU).

68. Paraboea elegans (Ridl.) B.L. Burtt, Notes Roy. Bot. Gard. Edinbtrg1(3): 428.
1984.—BoeaelegansRidl., J. Linn. Soc., Bot. 32: 522. 1896; RidIl, Malay Penins.

2: 536. 1923 Paraboea obovatd&idl., J. Straits Branch Roy. Asiat. Soc. 44: 71.
1905; Ridl., Fl. Malay Penins. 2: 533. 19P8ate 31D-F.

Herb, 15-50 cm highStems bearing few to many branches from base, erect or
decumbent, lower part terete, upper part triangal@ross section (especially in leafy
part), densely covered with felted woolly hairsewsh white or pale brown;
internodes 0.5-7 cm lond.eaves simple, arranged in whorls of 3, sessile; blade
herbaceous to subcoriaceous, oblanceolate or apat2-12 by 0.5-2 cm, upper
surface green or greyish white, thinly arachnoidsometimes glabrescent, lower
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surface densely covered with felted woolly hain®ygsh white or pale brown, apex
acute, base attenuate, margin entire; midrib amorsary veins white or greyish,
arachnoid, slightly grooved above, somewhat flatenvhen dry, raised on lower
surface, secondary veins 5-7 pairaflorescences axillary or subterminal, many-
flowered cymes, 12-25 cm long; peduncle 7-16 cngoaddish purple, covered with
minute sessile glands; bracts in pairs, persistemtpwly triangular or lanceolate, 1.5-
3 by 0.5-1 mm, reddish purple or green, covereti witnute sessile glands, 3-veined,
apex bluntly acute or obtuse-lowers 5-merous (excluding androecium and
gynoecium); pedicels 0.8-2.5 cm long, reddish prug green, covered with minute
sessile gland<Calyx lobes nearly free to base, narrowly triangulalaoceolate, 1.5-2
by 0.6-0.8 mm, reddish purple or green, coverett wiitnute sessile glands, 3-veined,
apex bluntly acuteCorolla widely open, campanulate, slightly bilabiate, 2.8m in
diam., pink or pinkish white, glabrous; tube 3-Baf long; upper lip 2-lobed, sinus 2-
4 mm deep, lobes rounded, ca. 5 by 5-9 mm; lovkeBdiobed, lobes rounded; middle
lobe 5.5-6 by 8-12 mm; lateral lobes 5.5-6 by 6%-8hm. Fertile stamens 2;
filaments inserted at 0.5-1 mm from corolla bas€.2 mm long, yellowish white,
glabrous; anthers connivent, broadly ovate-cordiateutline, 1.5-2 mm in diam.,
yellowish, glabrous; staminodes 3, 0.3-0.5 mm ldDgk ring-like, inconspicuous.
Pigtil cylindrical, 4.5-6 mm long, greenish or sometinpesplish in the lower part,
covered with minute sessile glands; ovary supefielgcular, placentation parietal;
ovules numerous; stigma capitate, 0.6-0.8 mm inmdiapapillate. Capsule
loculicidally dehiscent, 4-valved, linear-cylindai¢ spirally twisted, 1-2.5 cm long, ca.
1 mm in diamSeeds numerous, ellipsoid, 0.25-0.35 by 0.1-0.15 mmwliro

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia.

Ecology.— On moist cliff or growing in rocky or sandy heathils with the
litter of decaying leaves over the rocky base, aftein found in mossy banks, locally
common in both among open grassland and shady afegsartzitic-phyllite ridge,
alt. 650-700 m. Very rare. Flowering and fruitinghast all year round, more flowers
in October-November.
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Vernacular —

Remarks.— Paraboea elegangRidl.) B.L. Burtt is a new record for Thailand,
this species was previously known only from PerarsiMalaysia (Ridley, 1923). It is
noticed that the greyish white leaves of this sgeacre replaced by green, less-
arachnoid leaves under wet and shady conditionsis Thnding showed a

morphological plasticity under the different envinoental conditions.

Specimens examined.— BETONG: J. Wai329 (BKF, PSU), 506 (PSU), 519
(PSU), 776 (BKF, PSU), 809 (BKF, PSU), 896 (PSU).

HAMAMELIDACEAE

69. Rhodoleia championii Hook.f., Bot. Mag. 76: t. 4509. 1850; Vink in Mlales.,
Ser. 1, Spermat. 5: 372, fig. 6. 1957; Backer &B&akFIl. Java (Spermatoph.) 1: 646.
1963; Whitmore, Tree Fl. Malaya 2: 240, fig. 2. 39Zhi Y. Zhang, H.T. Zhang &
P.K. Endress in Fl. China 9: 25, fig. 12. 2003; &&l & D.J. Middleton, Thai Forest
Bull., Bot. 31: 133. 2003.—R.teysmannMiq., Verslagen Meded. Afd. Natuurk. Kon.
Akad. Wetensch. 6: 123. 1857; Ridl., Fl. Malay Penil: 690. 1922.—R. ovalifolia
Ridl., J. Straits Branch Roy. Asiat. Soc. 75: 33817, Ridl., Fl. Malay Penins. 1: 690.
1922.—R. latiovatifoliaG.A. Fu. in Guihaia 11(3): 208. 19%late 32A-C.

Shrub or tree, up to 20 m higBark greyish brown, fissured; wood white;
branchlets stout, terete, lenticellate, drying darkwn or nearly black, young part
densely stellate-lepidotd.eaves simple, alternate, densely stellate-lepidote when
young, soon becoming glabrous; petiole 1-4 cm laegdish or yellowish green;
blade coriaceous, ovate, elliptic to elliptic-oldoor sometimes obovate, 3-12 by 1.5-6
cm, green to dark green and glossy above, palegkndous beneath, apex rounded
or obtuse, sometimes slightly emarginate, base ataner obtuse, margin entire or
undulate, sometimes recurved; midrib flattenedighy impressed above, prominent
underneath, secondary veins 5-10 pairs, inconspgdo moderately conspicuous,
reticulation inconspicuousnflorescences axillary, recurved or pendulous, capitate, 4-

7-flowered, 1.5-3 cm in diam.; peduncle 0.5-2 cmglostellate-lepidote; outer bracts
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broadly ovate, covered with golden brown stellgjgdote or stellate indument,
sometimes glabrescent, apex rounded; inner braotwvate or spatulate, slightly
hooded, up to 1.7 cm long, densely stellate-lepidid covered with long golden
brown basally connate hairs, apex roundgspals rudimentary, connate, thin, apically
ciliate. Petals 0-4, long-clawed, spatulate, 15-24 by 2-7 mm, minkeddish, glabrous,
apex rounded or obtus&tamens 7-11; filaments 1.4-2 cm long, white or pinkish
white, glabrous; anthers basifixed, linear-oblomg dutline, 2-3 by ca. 0.5 mm,
pinkish. Ovary partly inferior, 2-carpellate and 2-locular, ovompically free, 2.5-3
mm long, greenish white, glabrous; ovules manylpeule; style 2, filiform, 1.4-2 cm
long, white or pinkish, glabrous; stigma bifidruit heads subglobular, 1-1.5 by 1.5-
2.8 cm, green or pinkish, drying brow@apsules basally connate with the receptacle,
2-celled, loculicidally dehiscent into 4-valves; o, 7-11 mm long, glabrous;
pericarp woodySeeds many, flattened, 3-5 by 1.5-3 mm, sterile seedwylegss, fertile
seeds laterally narrowly winged.

Thailand.— SOUTH-WESTERN: Phetchaburi; PENINSULAR: Narathiwa
Yala.

Distribution.— Southern China, Vietham, Myanmar, Peninsular Ya&aand
Sumatra.

Ecology.— Growing in rocky or sandy heath soils with thiteli of decaying
leaves or sometimes in rock crevices, locally alamh¢h open vegetation on quartzitic
phyllite ridges, and also found in montane fora#t, 550-1,000 m. Rare in Thailand.
Flowering and fruiting in October-May, more flowers November-January. Floral

visitors were mainly birds and honey bees.

Vernacular.— Nuan Chom PhoGnasuy) (General).

Specimens examined.— BETONG: J. Wai 23 (PSU), 198 (BKF, PSU), 372
(BCU, BKF, PSU), 418 (BCU, BKF, PSU), 537 (BCU, BEKF, PSU), 548 (PSU),
604 (PSU).
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LOGANIACEAE

70. Fagraea acuminatisssma Merr., J. Straits Branch Roy. Asiat. Soc. 77: 2B217;
Leenh. in Fl. Males., Ser. 1, Spermat. 6 (2): 31962; Kochummen in Tree FIl.
Malaya 2: 271. 1973; Griffin & J. Parn. in Fl. Tlaid 6(3): 202, pl. XVIII1. 1997.
Plate 32D-F.

Lithophytic shrub or scandent epiphytBark greyish or reddish brown;
branchlets stout, terete, with prominent leaf sc8tigpules connate into an ocrea;
axillary scale appressed to twig, rounded or obtise5 mm high in leaf axi$.eaves
simple, opposite decussate, glabrous; petiole stexgte, 1-2 cm long, base decurrent,
exauriculate; blade rigid, coriaceous, thick aresHily, elliptic to elliptic-oblong or
obovate, 6-12 by 3-6 cm, upper surface shinindpoyésh or light green, sometimes
dark green, usually dark brown colour when dry, dowurface pale green, reddish
brown when dry, apex acuminate or cuspidatsually reflexed, base cuneate or
sometimes rounded, margin entire or slightly uniylanidrib flattened or slightly
raised above, prominent underneath, veins invisibiflorescences terminal, erect,
compact cymes, 3-5-flowered, sessile; bracteolasdular, appressed, keeled, 2.5-3.5
by 2-2.5 mmFlowers fragrant, 5-merous (excluding gynoecium), subseEsgedicels
up to 7 mm long, glabrougCalyx urceolate, rigid, thick and fleshy, yellowish or
brownish green, glabrous; tube 4-5 mm long; lobeatey 5-6 by 5-6 mm, apex
rounded. Corolla funnel-shaped, fleshy, inner surface creamy whiten with
greenish edges, outer surface greenish, brownigialer orange; tube 3.5-4 cm long;
lobes overlapping to the right in bud, mature lobklong or obovate-oblong, 2.4-3 by
1.4-1.7 cm, apex rounde@tamens 5, inserted in corolla throat at 2.5-2.7 cm from
base, included or slightly exserted from the cardlibe; filaments 2.5-3 cm long;
anthers elliptic-oblong, 4-5 mm longvary superior, cylindrical, ca. 1 cm long,
glabrous, 1-locular, placentation parietal; ovulegny; style filiform, 4-4.5 cm long;
stigma obconical, slightly peltate, ca. 1.5 mm iana | nfructescences erect, few-

berried.Berry ellipsoid, 2-3 by 1.5-2 cm, green, apex bealSedds not seen.

Thailand.— PENINSULAR: Phangnga, Satun, Narathiwat, Yala.
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Distribution.— Peninsular Malaysia, Sumatra and Borneo.

Ecology.— Growing in rock crevice, in open vegetation oradzitic phyllite
ridges, and also found in coastal heath and lowéasuigreen forests, from sea level to

700 m alt. Uncommon. Flowering in April-June, fimg in July-October.

Vernacular — Chaba P&»s1unih) (Peninsular).

Specimens examined.— BETONG: J. Wai664 (BKF, PSU), 706 (PSU), 759
(BCU, BKF, PSU), 824 (PSU); SATUNP. Pattarakulpisutti et al96 (BKF, PSU).

71. Fagraea wallichiana Benth., J. Proc. Linn. Soc., Bot. 1: 98. 1856; .CCharke in
Fl. Brit. India (J.D. Hooker) 4: 85. 1883; Corn&vayside Trees Mal. 1. 426. 1940.—
CyrtophyllumlanceolatumDC., Prodr. 9: 31. 1845; Ridl., Fl. Malay Peni@s.421.
1923.Plate 33A-D.

Shrubby tree up to 10 m higBark greyish brown or dark grey, fissured; wood
yellowish or pale orange; branchlets slender, éenstth prominent leaf scars, greyish
or brown, sometimes with reddish blotch&pules connate into an ocrea; axillary
scale appressed to twig except for dry specimeanded, inconspicuoud.eaves
simple, opposite decussate, glabrous; petiole skenerete, slightly winged, 0.7-2 cm
long, base decurrent, exauriculate; blade thinlyiaceous, elliptic or obovate to
oblanceolate, 5.5-10 by 1.5-5 cm, upper surfacé ghglen, underneath paler, apex
acute, acuminate or cuspidatease cuneate or attenuate, margin usually slightly
undulate; midrib flattened or slightly raised abopeominent underneath, secondary
veins 5-8 pairs, shallowly grooved and inconspicuocabove, slightly raised
underneathl nflorescences axillary, erect, corymbose, 1-5-flowered; pedurzilé cm
long, glabrous; bracteoles broadly triangular-ovategpressed, 0.6-0.8 by 0.8-1 mm,
apex obtuse or rounded, margin thin, irregular hedt Flowers fragrant, 5-merous
(excluding gynoecium); pedicels 5-12 mm long, gbafs: Calyx urceolate, rigid, thick
and fleshy, yellowish, glabrous; tube very sharbds ovate to suborbicular, 2.5-3 by
2.5-3 mm, apex rounde@orolla funnel-shaped, fleshy, inner surface creamy white,
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often with brownish or pale orange edges, outefasargreenish, yellowish or pale
orange; tube 2-2.7 cm long; lobes overlapping right in bud, mature lobes oblong
or obovate-oblong, 9-10 by 6-8 mm, apex roundstdmens 5, inserted in corolla
throat at 1.2-1.8 cm from base, long exserted ftioencorolla tube; filaments 3-4 cm
long; anthers ovate-oblong, 2.5-3 mm lor@vary superior, ovoid to cylindrical-
ovoid, 3-4 mm long, glabrous, 1-locular, placemtatiparietal; ovules many; style
filiform, 3.7-5.5 cm long; stigma obconical, 0.30mm in diam.Infructescences
erect, few-berriedBerry narrowly ellipsoid, 12-15 by 7-8 mm, yellowish whgoung,
orange or reddish when ripe, apex shortly bea&egtls irregularly angled, 1-1.5 mm
in diam., dark brown to almost black; testa cetlsb-shaped.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia.

Ecology.— On exposed quartzitic phyllite ridges at 650-10@lt. Very rare in
Thailand. Flowering in August-October, fruiting Movember-April. Floral visitors
were mainly spiderhunter birds and ants (Bgyrhachissp.).

Vernacular —

Remarks.— Although Fagraea wallichianaBenth. has recently been treated
as a synonym dfagraeafragrans Roxb. by several authors, but in the present study
has shown morphological and phenological evideheg E. wallichiana Benth. is
probably a species distinct from fragrans Roxb. or at least subspecies (ecotype)
(Table 7). However, more evidences are stronglydeédo determine whethdhis
doubtful species should be regarded as a distpeatias or a subspecieskffragrans
Roxb.

Specimens examined.— BETONG: J. Wai 432 (BCU, BKF, PSU), 481
(BCU, BKF, PSU), 568 (BCU, BKF, PSU), 575 (BCU, BKIFSU), 607 (BCU, BKF,
PSU), 823 (PSU), 862 (PSU), 876 (BCU, BK, BKF, KKRSU, QBG), 901 (BCU,
BK, BKF, KKU, PSU, QBG).
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Additional specimens examined.— Fagraeafragrans Roxb.; SONGKHLA:
J.F. Maxwell86-306 (PSU)K. Suvatabhandhd (PSU);P. Sirirugsal347 (PSU).

Table 7. Comparison of some distinguished characters arahgdbgical patterns

betweerFagraea wallichianaBenth. and-agraeafragransRoxb.

Character Fagraea wallichiana Benth. Fagraea fragrans Roxb.

1. Calyx lobe length 2.5-3 by 2.5-3 mm 1-1.5 by.5-mm

2. Corolla tube length 2-2.7 cmlong 0.8-1.2 cnylon

3. Corolla lobe length 9-10 by 6-8 mm 6-8 by 4.5-B1/m

4. Stamen length 3-4 cm long 1.5-2.2 cm long

5. Ovary and style length 4-6 cm long 1.7-2.5 cnglo

6. Infructescence few-berried, erect many-berfehdulous

7. Berry shape and size ellipsoid, 12-15 by 7-8 mm globose, 5-8 mm in diam.

Phenology

1. Flowering period August-October March-June

2. Fruiting period November-March July-November
LORANTHACEAE

72. Dendrophthoe pentandra (L.) Miq., Fl. Ned. Ind. 1: 818. 1856; Backer &
Bakh.f., Fl. Java (Spermatoph.) 2: 72. 1965; B.@n8&, Fed. Mus. J. 26(1): 113.
1981; Barlow in Fl. Males., Ser. 1, Seed PI. 138,3fgs. 2, 21, 22c. 1997; in Fl.
Thailand 7(4): 675, fig. 2C. 2002.+oranthuspentandrusL., Mant. Pl.: 63. 1767;
Hook.f., Fl. Brit. India 5: 216. 1886; Ridl., Fl. &y Penins. 3: 155. 1924; M.R.
Hend., Malay. Wild Fls., Dicots.: 300. 1999 ate 33E-F.

Parasitic shrub; branches and branchlets teretey gr greyish brown,
glabrous, lenticellate; young parts stellate haibyeaves simple, alternate or
subopposite; petiole 5-10 mm long, yellowish grestellate hairy when young,
becoming glabrous with age; blade coriaceous,tilip elliptic-ovate, 3.5-12 by 1.2-
7.2 cm, spasely hairy when young, soon becomingrgie, upper surface shinning,
reddish or greenish brown, lower surface dull, paégpex acute to rounded, base

cuneate to attenuate, margin entire or slightlyulete; midrib flattenned above, raised
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underneath, secondary veins 2-3 pairs, reticulatrmonspicuous.Inflorescences
axillary, racemose, 3-9-flowered, 2.5-3.5 cm lopgduncle very short, up to 5 mm
long, stellate hairy; axis 0.5-1.5 cm long, stell&airy; bract 1 under each flower,
broadly ovate to suborbicular, ca. 2 by 2 mm, apbtuse to rounded-lowers 5-
merous (excluding gynoecium), subsessile; pedifedsl mm long, stellate hairy.
Calyx urceolate, densely stellate hairy; limb ca. 1 mighhapex truncateCorolla in
mature bud 15-20 mm long, greenish, yellowish de fsown, stellate hairy outside,
inside glabrous; tube cylindrical or campanulat&-A5 mm long; lobes reflexed,
linear-triangular, 12.5-13.5 long, broadest at lthse, 2-2.5 mm wide, apex acute or
subacute, margin thickene@&tamens 5, opposite the corolla lobes, epipetalous;
filaments basally adnate to the corolla, free péfilaments ca. 5 mm long; anthers
basifixed, immobile, opening by longitudinal slitmear-oblong 2.5-3 by 0.5-0.6 mm.
Ovary inferior, 1l-locular; ovule undifferentiated; styte8-1.9 cm long, greenish,
glabrous; stigma capitate, 0.7-0.8 mm in diam.egigh.Fruit berry-like, crowned by

the persistent calyx, ovoid, ca. 7 by 5 mm, steltairy.Seed 1, albuminous.

Thailand.— NORTHERN: Mae Hong Son, Chiang Mai, Chiang Rdirae,
Tak; NORTH-EASTERN: Loei, Khon Kaen; SOUTH-WESTERMKNanchanaburi,
Ratchaburi, Phetchaburi; CENTRAL: Phra Nakhon Sut#tyaya, Bangkok; SOUTH-
EASTERN: Chon Buri, Rayong, Chanthaburi, Trat; PESULAR: Chumphon,
Ranong, Surat Thani, Phangnga, Phuket, Krabi, Nal8iorhammarat, Trang, Satun,
Songkhla, Yala.

Distribution.— India, Southern China, Indochina and troughoet Malesian

region.

Ecology.— Parasitic on trees or shrubs (eMelastoma malabathricunt.
subsp. malabathricumand Rhodoleia championiHook.f.), usually found in open
vegetation, on mountain ridges, and also found lantptions, coastal heath and
lowland evergreen forests, from sea level to 1,80@&lt. Common. Flowering in

March-June, fruiting in May-July.
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Vernacular.— Kafak Ma Muang mehnazaiag) (Central).

Specimens examined.— BETONG: J. Wai 199 (BCU, BKF, PSU), 700
(PSU); CHIANG MAI: B. Nimanong & S. Phusomsaeriy18 (PSU); SURAT
THANI: T. Tepnarin324 (PSU); KRABI:P. Wachiraanan9 (PSU); SATUN:P.
Pattarakulpisutti et al98 (PSU); SONGKHLAP. Wachiraanar (PSU).

MELASTOMATACEAE

73. Melastoma malabathricum L. subspmalabathricum, Sp. PI. 1: 390. 1753; C.B.
Clarke in FI. Brit. India (J.D. Hooker) 2: 523. 3 7Ridl., Fl. Malay Penins. 1: 764.
1922; Craib, Fl. Siam. 1: 680. 1931; Corner, Wagsldees Mal. 1-2: 447, pl. 158.
1940; M.R. Hend., Malay. Wild Fls., Dicots.: 141g.f137. 1959; B.C. Stone, Fed.
Mus. J. 26(1): 116. 1981; Karst. Mey., Blumea 464.32001; S.S. Renner, Clausing,
Cellin. & Karst. Mey. in Fl. Thailand 7(3): 441,.XVIB. 2001.—M. affineD. Don,
Mem. Wern. Nat. Hist. Soc. 4: 288. 1823 M- polyanthumBlume in Flora 14: 480.
1831; C.B. Clarke in Fl. Brit. India (J.D. Hooke&t) 523. 1879.—M. malabathricum
var. polyanthum(Blume) Benth., Fl. Austral. 3: 292. 1867.M. scabrumRidl., J.
Straits Branch Roy. Asiat. Soc. 79: 66. 1918; Fal& Penins. 1: 766. 1922.-M.
malabathricunvar. grandiflorumCraib, Fl. Siam. 1: 681. 1931.-M. imbricatumvar.
longipesCraib, Fl. Siam. 1: 679. 193Plate 34A-C.

Shrub up to 3 m higtBark shallowly fissured, sometimes flaky, more or less
smooth on very old parts, brownish; branchlets caagular and densely covered with
appressed scales; scales various in size and shwapadly ovate to narrowly
lanceolate, apex acuminatesaves simple, opposite decussate, scaly; petiole 3-10 mm
long; blade rigid, coriaceous, lanceolate to allipl-8 by 0.5-2.5 cm, olive green or
green, strigose on both surfaces, apex acute aniaate, base rounded or cuneate,
margin entire and slightly recurved; main veins 8 5 channelled above and
prominent underneathinflorescences terminal cymes or sometimes flowers solitary,
1-5-flowered, sessile, scaly; bracts triangularatevto lanceolate, 5-10 by 2-5 mm,

scaly outside.Flowers 5-merous (excluding androecium), sessile to sulses
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pedicels 0-9 mm long, scalilypanthium broadly cylindrical or campanulate, 7-8 by
4-6 mm, scaly; scales appressed, linear, trianqaiavate, 0.5-2.5 mm long; calyx
lobes triangular or ovate to lanceolate, 4-9 by3lLiAm, scalyPetals obovate, 1.9-2.7
by 1.4-2 cm, purple, apex obtuse or truncate, maectiate. Stamens 10, dimorphic;
outer stamens 5, filaments 9-11 mm long, yellowporple; connective prolongation
(pedoconnective) with 2 tubercles in front, 6-10 nlong, anthers 8-9 mm long,
purple; inner stamens filJaments 8-9 mm long, yellow or purple, anther8 am
long, yellow. Ovary inferior, apical part covered with scales or bestb-locular,
placentation axile; ovules numerous per loculdesty5-2.2 cm long, purplish; stigma
truncate, greenish.Capsule fleshy, irregularly transversely dehiscent, brgadl
campanulate, 7-9 by 6-7 mm, scabgeds numerous, cochleate, very small ca. 0.1 mm
long, brownish; testa cells papillose.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Nan, Phitsakuylo
NORTH-EASTERN: Phetchabun; CENTRAL: Nakhon NayolQ$SIH-EASTERN:
Chanthaburi, Trat; PENINSULAR: Ranong, Surat Th&hangnga, Phuket, Nakhon
Si Thammarat, Phatthalung, Trang, Satun, SongKatani, Narathiwat, Yala.

Distribution.— Widely distributed from Southeast Asia to New Ga and
North Australia.

Ecology.— Terrestrial or growing on rocks in open places,tloe summit of
rocky outcrops, and also found in durian and rubflantations, coastal heath and
lowland evergreen forests, from near sea level@0@ m alt. Common. Flowering and

fruiting all year round, more flowers in March-Apri

Vernacular.— Ka Du Du (nzgq) (Malay-Pattani); Ka Du Do(mgﬂéf::)
(Malay-Satun, Pattani); B&us), Mare (vzt%9), Mang Khre(siatas), Mang Re(si
13), Sare(ats), Samre(éts) (Peninsular).

Specimens examined.— BETONG:J. Wai341 (PSU), 375 (PSU), 472 (PSU),
499 (PSU), 518 (BKF, PSU), 661 (PSU), 935 (BKF, PSBHANGNGA: W.
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Jintapakorn 9 (PSU); NAKHON SI THAMMARAT: W. Ramsri 9 (PSU);
PHATTHALUNG: J. Supapol256 (PSU); SATUN:G. Congdon 268 (PSU);
SONGKHLA: P. Sirirugsa833 (PSU); MALAYSIA (Sabah)Amin et al.SAN 96908
(PSU).

74. Oxyspora umbellulata (Hook.f. ex Triana) J.F. Maxwell, Gard. Bull. Singae
35: 218. 1983; S.S. Renner, Clausing, Cellin. &3akley. in Fl. Thailand 7(3): 461.
2001.—Allomorphia umbellulataHook. f. ex Triana, Trans. Linn. Soc. London 28:
74, fig. 66a, pl. 6. 1871.-Anerincleistus collinuRidl., J. Straits Branch Roy. Asiat.
Soc. 57: 47. 1911.—Oxyspora collinaRidl., Fl. Malay Penins. 1: 768. 1922.0-
caudataGeddes, Bull. Misc. Inform., Kew 1930: 313. 19300G-gracilisCraib, Bull.
Misc. Inform., Kew 1930: 314. 1930.-O. setosaCraib, Bull. Misc. Inform., Kew
1930: 314. 1930.—0O. collina var. subglabraCraib, Fl. Siam. 1: 684. 193Plate
34D-F.

Shrub up to 1.5 m high; young branches piloglarskildeaves simple,
opposite decussate; petiole 0.5-6 cm long, pilatiléose; blade thinly chartaceous to
subcoriaceous, ovate or elliptic, 4-19 by 2-11.5 otive green or green, glabrous or
subglabrous above, piloglandulose or subglabroudemnmeath, apex apiculate or
acuminate, base rounded, cordate or cuneate, mamgne, ciliate; main veins 5 or 7.
Inflorescences terminal, umbelliform cymes, many-flowered; peden8.5-6.2 cm
long, piloglandulose; bracts narrowly triangulandaolate or oblong, 1-2 mm long.
Flowers 4-merous (excluding androecium); pedicels 5-10 ronyg/ piloglandulose.
Hypanthium campanulate or obconical, 3-5 by 2-4 mm, pinkgloglandulose; calyx
lobes 4, keeled, triangular, very small, ca. 1 nomgl Petals slightly recurved, ovate
or lanceolate, 8-9 by 4-6 mm, pinkish, apex aauiggin ciliate Stamens 8; filaments
1-1.5 mm long, whitish, minutely piloglandulose;ttars slightly incurved, 6-8 mm
long, connective with a small dorso-basal spur,tigini Ovary inferior, 4-locular,
placentation axile; ovules numerous per loculejest.2-1.8 cm long, minutely
piloglandulose; stigma truncate, creanapsule campanulate, pubescerfbeeds
numerous, ovoid, conical or cylindrical, ca. 0.5 mamg, brownish; testa cells

papillose.
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Thailand.— PENINSULAR: Ranong, Surat Thani, Nakhon Si Thamaha
Phatthalung, Satun, Pattani, Yala.

Distribution.— Myanmar and Peninsular Malaysia.

Ecology.— Terrestrial or growing on the cliffs in partidiade of rocky ridges,
and also found in lowland evergreen forest, al0-5@00 m. Uncommon. Flowering
and fruiting in April-January, more flowers in Mawly.

Vernacular.— Mang Le (ata) (Nakhon Si Thammarat); Mang Le Khuan
(¥amu), Mare Khuan(uzisau) (Pattani).

Specimens examined.— BETONG: J. Wai46 (PSU), 358 (BKF, PSU), 460
(BKF, PSU), 470 (BKF, PSU), 837 (PSU), 973 (BCU, BKPSU); RANONG:T.
Santisuk724 (PSU); SATUNG. Congdori020 (PSU).

75. Pachycentria glauca Triana subspmaingayi (C.B. Clarke) Clausing, Blumea
45(2): 356. 2000.—Medinilla maingayiC.B. Clarke in Fl. Brit. India (J.D. Hooker) 2:
549. 1879; Ridl., Fl. Malay Penins. 1. 803. 1922;RMHend., Malay. Wild FlIs.,
Dicots.: 134, fig. 129. 195%late 35A-C.

Small bushy shrub with few to densely branchestoupO cm high; branches
and branchlets smooth, brownish; young parts scudfiwentitious roots tuberous,
irregularly swollen.Leaves simple, opposite decussate; petiole 1-3 mm loogsf
blade fleshy and succulent, obovate, 1.2-3 by O07%cfn, green, glossy, glabrous, apex
rounded or emarginate, base cuneate, margin emta# veins 3, inconspicuous.
Inflorescences terminal or axillary, simple dichasium or flowesolitary, 1-3-
flowered, sessile, scurf{lowers 4-merous (excluding androecium); pedicels 1-4 mm
long, scurfy.Hypanthium campanulate or urceolate, 3-3.5 by 1.5-2 mm, gruaeiyx
tube with 4 thickened lobes, lobes broadly triangulvery smallPetals obovate or
oblong, 3-4.5 by 1-2 mm, creamy white, with tintestidish, glabrous, apex acute,

margin involute in apical parStamens 8; filaments ca. 2 mm long, whitish; anthers
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cylindrical, straight, erect, ca. 2 mm long, whitissometimes with tinged red;
connective with a dorsal spur, dorsal spur ca.nn®long, upcurvedOvary inferior,
4-locular, placentation axile; ovules ca. 22, 4viiles per locule; style 3-4 mm long;
stigma truncate, creamerry globular or subglobular, 4-5 mm in diam., scurfy,
reddish when ripeSeeds 7-10, oblong or cylindrical, 1.5-2 mm long, browsinj testa

cells impressed, scrobiculate.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia, Singapore and Sumatra.

Ecology.— On tree trunks and branches or growing on rookgaitial shade
of the quartzitic phyllite ridge, and also foundlowland evergreen forest, alt. 500-

900 m. Very rare in Thailand. Flowering and fruitim April-October.

Vernacular —

Remarks.— This species is a new record for ThailaRéchycentriaglauca
Triana subsp.maingayi (C.B. Clarke) Clausing differs from othd?achycentria
species in having more branches and smaller lefloegrs usually solitary or in few-
flowered cymes. Only one plant specimen has bedlacted, additional specimens

and field surveys are still needed.

Specimen examined.— BETONG:J. Wai787 (PSU).

76. Pachycentria hanseniana Clausing, Blumea 45(2): 357, fig. 5. 20@0ate 35D.

Shrub up to 1.5 m high; branches and branchletsodmdrownish; young
parts scurfyl eaves simple, opposite decussate; petiole 0.2-1.4 crg,leaurfy; blade
fleshy and coriaceous, sometimes thinly chartaceduwsn dry, elliptic or ovate, 3-
14.5 by 1.5-5.5 cm, green, glossy, glabrous orsgharcovered with small bran-like
scales on both surfaces, apex acuminate or acase tordate or rounded, margin
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entire; main veins 3, midrib subglabrous above rfgcunderneath.nflorescences
terminal, many-flowered paniculate cymes, 2.5-3m% long; peduncle 0.5-1.8 cm
long, scurfy; bracts and bracteoles minute, tri¢avgwr ovate, 0.5-1 mm long.
Flowers 4-merous (excluding androecium); pedicels 2-3 mmngJlo scurfy.
Hypanthium narrowly urceolate or cylindrical, 3-5 by 0.5-2 myellowish green or
orange, scurfy; calyx tube with 4 thickened loblebes triangular, ca. 1 mm long.
Petals oblong-lanceolate, 5-7 by 2-3 mm, white or yellslwigreen, glabrous or
sparsely covered with minute bran-like scales oth k&urfaces, apex acuminate.
Stamens 8; filaments ca. 3 mm long, whitish; anthers cytiodl, erect, ca. 3 mm long,
whitish, apex curved backwards; connective withoesdl spur, dorsal spur ca. 1 mm
long, straight, sometimes upcurved or rarely twistglabrous, sometimes covered
with small bran-like scales or frayed marg®vary inferior, 4-locular, placentation
axile; ovules numerous per locule; style 8-10 mmglowhitish; stigma capitate,
globular, whitish or greenistBerry narrowly ovoid, 10-12 by 4-5 mm, scurfy, orange
or reddish when ripeSeeds numerous, ovoid or oblong, 0.5-1 mm long, brownish

testa cells papillose.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Borneo (Sarawak, Kalimantan).

Ecology.— On mossy rocks or growing in rocky or sandy hesatifs with the
litter of decaying leaves, in semi-exposed areagrahitic ridge, and also found on
tree trunks in lower montane forest, alt. 900-1,800Very rare. Flowering in May-
July, fruiting in September-December.

Vernacular —

Remarks.— Pachycentria hansenian@lausing was previously known only
from Borneo (Clausing, 1954). The present studyatestrates it as a new record for
Thailand. This species differs from otheachycentriaspecies in having narrowly

ovoid berries.
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Specimens examined— BETONG: J. Wai 244 (BCU, BKF, PSU), 310
(BCU, BKF, PSU), 456 (PSU).

77. Pachycentria pulverulenta (Jack) Clausing, Blumea 45(2): 362, fig. 8. 200(8.S
Renner, Clausing, Cellin. & Karst. Mey. in Fl. Tlaaid 7(3): 464, fig. 35, pl. XVIIB.
2001.— Melastoma pulverulenturdack, Trans. Linn. Soc. London 14: 19. 1823.—
Pogonanthera pulverulent@lack) Blume, Flora 14: 521. 1831; C. B. ClarkeFin
Brit. India (J.D. Hooker) 2550. 1879; Ridl., Fl. Malay Penins. 1: 805. 1922RM
Hend., Malay. Wild Fls., Dicots.: 139, fig. 135.580— P. reflexaReinw. ex Blume,
Flora 14: 521. 1831.—P. paucifloraBecc., Malesia 2: 241. 1884.F latifolia O.
Schwartz, Mitt. Inst. Allg. Bot. Hamburg 7: 252.3119 Plate 35E-F.

Shrub up to 3 m higtBark smooth or warty, brownish; young branchlets and
shoots scurfy; adventitious roots sometimes tulserdueaves simple, opposite
decussate; petiole 0.2-1.5 cm long, scurfy; blddsehfy and coriaceous, sometimes
thinly chartaceous when dry, elliptic, ovate or whie, 5.5-17 by 2.5-8 cm, green,
glabrous and glossy above, scurfy underneath, amexninate, base cuneate or
rounded with 2 auricles, margin entire; main ve3nsnidrib scurfy on both surfaces.
I nflorescences terminal, many-flowered paniculate cymes, 5-10long; peduncle 1-
4.5 cm long, scurfy; bracts and bracteoles veryllsrivangular. Flowers 4-merous
(excluding androecium); pedicels 1-2 mm long, scudypanthium campanulate or
urceolate, 2-2.5 by ca. 1.5 mm, scurfy; calyx twhiéh 4 thickened lobes, lobes
broadly triangular, very smalPetals obovate or elliptic, 2-3 by 1-2 mm, orange or
reddish, furfuraceous on both surfaces, apex aSieens 8; filaments 1-1.5 mm
long, whitish; anthers cylindrical, 1-1.5 mm longhitish, pinkish or reddish;
connective with a dorsal tuff of hairQvary inferior, 4-locular, placentation axile;
ovules numerous per locule; style 3-4 mm long,opeish orange; stigma truncate,
creamy or greenisiBerry globular, 6-7 mm in diam., scurfy, reddish wheaveriSeeds
numerous, ovoid or oblong, ca. 0.5 mm long, brotvnissta cells papillose.

Thailand.— PENINSULAR: Phatthalung, Satun, Songkhla, Yala.
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Distribution.— Peninsular Malaysia, Sumatra, Borneo and throufhbe

Malay Archipelago.

Ecology.— On moist mossy cliffs or growing in rocky or sgnkeath soils
over the rocky base in exposed areas of quarizitidlite ridges, and also found on
tree trunks in lowland evergreen forest and rulfidantation, from near sea level to
700 m alt. Uncommon. Flowering and fruiting all ygaund, more flowers in July-

August.

Vernacular.— Khleng Hu (pa94i) (Peninsular).

Specimens examined.— BETONG:J. Wail3 (PSU), 274 (BCU, BKF, PSU),
324 (BCU, BKF, PSU), 346 (BCU, BKF, PSU), 376 (BCRKF, PSU), 423 (BCU,
BKF, PSU), 545 (BCU, BKF, PSU), 812 (PSU), 932 (PSBONGKHLA: J.F.
Maxwell84-68 (PSU); MALAYSIA (Sabah)-edilis & SumbingSAN 95730 (PSU).

78. Sonerila griffithii C.B. Clarke in Fl. Brit. India (J.D. Hooker) 2: 53B879; Ridl.,
Fl. Malay Penins. 1: 786. 1922; S.S. Renner, ClysCellin. & Karst. Mey. in Fl.
Thailand 7(3): 486. 2001.-S. muscicoleétapf & King, J. Asiat. Soc. Bengal, Pt. 2,
Nat. Hist. 69: 31. 1900; Craib, Fl. Siam. 1: 69831; Ridl., Fl. Malay Penins. 1: 785.
1922.—S. congest&tapf & King, J. Asiat. Soc. Bengal, Pt. 2, Natst169: 32. 1900;
Ridl., Fl. Malay Penins. 1: 785. 1922; Craib, Far8. 1: 690. 1931.—S. cyclaminella
Stapf & King, J. Asiat. Soc. Bengal. 69: 33. 1900S—kerrii Craib & Stapf, Bull.
Misc. Inform., Kew 1910: 22. 1910; Craib, Fl. Siatr. 692. 1931.—S. gracilis
Geddes, Bull. Misc. Inform., Kew 1928: 71. 1928air Fl. Siam. 1: 691. 1931.-S.
parva Geddes, Bull. Misc. Inform., Kew 1928: 72. 1928;ai®r Fl. Siam. 1. 693.
1931.—S. deflexaCraib, Gard. Chron., ser. 3, 83: 140. 1928S—insularisCraib,
Bull. Misc. Inform., Kew 1930: 319. 1930; Fl. Siafn.692. 1931Plate 36A-C.

Small unbranched or rarely branched herb, with Weoat tuberous rhizome.
Stems terete or sometimes quadrangular and wingedally short or acaulescent,

sometimes slender, up to 25 cm high, hairy or glafrinternodes up to 6 cm long.
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Leaves simple, opposite decussate, usually in a basalteosr in a tuft at the top of
stem; petiole 0.5-28 mm long, hairy or glabrousadel membranous when dry,
greenish or reddish purple, ovate or elliptic, 8.5y 0.3-4.4 cm, densely setose to
subglabrous on both surfaces, apex acute, obtuseunded, base rounded, cuneate,
cordate or rarely oblique, margin denticulate amaely ciliate. Inflorescences
terminal, erect, scorpioid cymes or subumbellifmymes, 1-15-flowered; peduncle 1-
9 cm long, glabrous or subglabrous, rarely halyowers 3-merous, subsessile;
pedicels 1-4 mm long, glabrous or subglabrous|ydrairy. Hypanthium cylindrical

to campanulate or obconical, 2-5 mm long, ofteglas, rarely hairy; calyx lobes 3,
triangular ca. 0.5 mm londetals elliptic or obovate, 4-10 by 2-5 mm, pink or pupl
inner surface glabrous, outer surface glabrousioglabrous,with a row of hairs along
the midrib, apex acute or acuminatamens 3; filaments 2-5 mm long, pink or
purple; anthers slightly incurved, deeply corddte¢ha base, 2.5-5 mm long, yellow.
Ovary inferior, 3-locular, placentation axile; ovulesmmerous per locule; style 5-10
mm long, purplish; stigma globular or conical, digip, papillate.Capsule cylindrical

or obpyramidal, 4-9 mm long, glabrouSeeds numerous, very small, oblong,

brownish; testa cells papillose.

Thailand.— NORTHERN: Chiang Mai; Sukhothai; NORTH-EASTERN:
Loei; EASTERN: Nakhon Ratchasima; CENTRAL: Nakhoraybhk; SOUTH-
EASTERN: Chanthaburi, Trat; PENINSULAR: Surat Thadakhon Si Thammarat,
Satun, Songkhla, Yala.

Distribution.— Myanmar and Peninsular Malaysia.

Ecology.— On moist mossy rocks or growing in wet rocky endy heath
soils with the decaying organic matter, often foundnossy banks, in both among
open grassland and shady areas of rocky outcropsao found in coastal heath
forest, sometimes growing on tree trunks in monfanest (outside study area), from
sea level to 1,200 m alt. Uncommon. Flowering angtifhg in May-January, more

flowers in July-August.

Vernacular. — Sao Sanong@aduy) (Nakhon Ratchasima).
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Remarks— It is very difficult to distinguishSonerila griffithii C.B. Clarke
from Sonerila calophyllaRidl. In the key and description in Flora of Tlaaid only
stated that this species differs frdg calophyllaRidl. in having sparsely minute-
setose stem and the shorter internodes (rarelygaied) (Renneret al, 2001).
However, it is found tha$. griffithii C.B. Clarke generally forms acaulescent habit,
producing leaves in a basal rosette and denselgredvwith hairs in exposed and
rather dry conditions, whereas the plants that grgwn shady and humid conditions
often produce elongated stem with long internodes @most glabrous leaves, it is
shown that these distinguish characters reflecpttenotypic plasticity. Furthermore,
both species have a similar distribution (occadlgracuring in the same locality). It

is convinced tha®. griffithii C.B. Clarke might be conspecific wigh calophyllaRidl.

Specimens examined.— BETONG: J. Wai49 (PSU), 273 (PSU), 313 (PSU),
342 (PSU), 379 (PSU), 416 (PSU), 504 (PSU), 764RBRSU), 808 (BKF, PSU),
813 (BKF, PSU), 877 (PSU), 880 (BKF, PSU); SATUBI: Congdorv9 (PSU).

MORACEAE

79. Ficus deltoidea Jack, Malayan Misc. 2(7): 71. 1822; Backer & BéklFl. Java
(Spermatoph.) 2: 28. 1965; Corner, Philos. Traaer, B: 300. 1969; Kochummen in
Tree Fl. Malaya 3: 145. 1978; B.C. Stone, Fed. Mug6(1): 119. 1981; C.C. Berg,
Blumea 48: 533. 2003; C.C. Berg & Corner in Fl. &a Ser. 1, Seed PI. 17(2): 90,
fig. 24. 2005.—F. ovoidea Jack, Malayan Misc. 2(7): 71. 1822.+ diversifolia
Blume, Bijdr. Fl. Ned. Ind. 9: 456. 1825; King in. Brit. India (J.D. Hooker) 5: 529.
1888; Ridl., Fl. Malay Penins. 3: 346. 1924.

Remarks.— The Ficus deltoideacomplex (includingFicus oleifolia King)
was established by Corner (1969). However, untiV tlee taxonomic classification of
this complex group is still unclear. Consequentlis suggested that molecular studies
and detailed studies on the fig-pollinator systesheuld be conducted in order to

clarify their taxonomic status and phylogeneti@atieinships.
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a. var.deltoidea Plate 36D-F.

Shrub up to 2 m high, dioeciouseafy twigs 2.5-8 mm thick, dark brown or
greyish, minutely hairy when young, very soon beicgnglabrous; periderm usually
flaking off. Stipules caducous, convolute, amplexical and enclosingitexhteaf bud,
6-12 mm long, dark reddish purple, apex acute, manigjate. L eaves simple, spirally
arranged; petiole 0.5-4 cm long, minutely hairyprsdecoming glabrous with age;
blade coriaceous, obovate or obdeltoid, 2-11 by82cHn, upper surface more or less
shinning, green to dark green, with scattered rbsbyvn hydathodes, lower surface
pale-olive green, apex truncate or rounded, baseeata, margin entire; midrib
dichotomous at or above the middle of the bladdtehed above, raised underneath,
reticulation faintly to moderately conspicuous; waglands dark reddish purple or
blackish, 2 or 3(-5), 2 basal, without glands othwi-3 glands at dichotomies of the
midrib; penniveined leaves at the base of lowentinas or in young plants elliptic or
obovate, apex acute or acuminate, secondary vednpaidrs.Figs axillary, solitary or
in pairs; peduncle 7-14 mm long, green or yellowddten tinged with reddish purple,
sparsely to moderately minutely hairy; bracts ®ablty ovate or lunate, 0.8-1 by 2-3
mm, apex obtuse, rounded or truncate, margin ejligceptacle ellipsoid or pyriform,
12-17 by 8-10 mm, yellow to dark reddish purpleretturity, glabrous; ostiole ca. 2
mm in diam.; internal hairs preseMale andGall flowers not seenFemale flowers
20-22 per fig; tepals 4, thick and fleshy, witheavfhairs at the tip, ovate or elliptic, 1-
1.2 by 0.8-1 mm, glossy, reddish purple, apex a@btusrounded; ovary sessile, 1-1.5
by 1-1.2 mm; style 1-1.5 mm long; stigma bifi€tuit andSeed not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia, Sumatra and Borneo.

Ecology.— On exposed granitic ridges at 650 m alt. Uncomntdawering

and fruiting in February-June, September-November.

Vernacular —
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Specimens examined— BETONG: J. Wai 371 (BCU, BKF, PSU), 657
(BCU, BKF, PSU).

b. var. angustifolia (Mig.) Corner, Gard. Bull. Singapore 17: 421. 19étilos.
Trans., Ser. B: 300, fig. 9. 1969; Kochummen ineTF. Malaya 3: 145. 1978; C.C.
Berg & Corner in Fl. Males., Ser. 1, Seed PI. 1793) 2005Plate 37A-C.

Shrub up to 2 m high, dioecioulseafy twigs 1-2.5 mm thick, whitish grey,
reddish brown, yellowish green or green, minutefinh when young, very soon
becoming glabrous; periderm usually flaking oSftipules caducous, convolute,
amplexical and enclosing terminal leaf bud, 2-4 tanyg, greenish or purplish brown,
apex acute, margin ciliateeaves simple, spirally arranged; petiole terete or stdite
slightly grooved, adaxially hairy when young, sdmtoming glabrous with age, 3-12
mm long, whitish grey; blade coriaceous, oblandedia spatulate or obovate, 1.7-6.5
by 0.7-2.5 cm, upper surface more or less shinmohige or yellowish green, with
scattered rusty-brown hydathodes, lower surfacéy-aeoured, yellowish or pale-
olive green, apex rounded, base cuneate, margireenidrib dichotomous at or
above the middle of the blade, flattened aboveerhunderneath, reticulation faintly
to moderately conspicuous; waxy glands dark redgistple or blackish, 1-3 at the
furcations of the midrib; penniveined leaves in iygplants usually larger, petiole up
to 14 mm long, blade narrowly elliptic to oblancael up to 10.5 by 2.8 cm, apex
acute or acuminate, secondary veins 4-9 p&rgs axillary, in pairs or solitary;
peduncle 8-11 mm long, green or yellowish greemrsgy to moderately minutely
hairy; bracts 3, broadly triangular-ovate or semmicular, 0.5-0.7 by 1-1.5 mm, apex
obtuse or rounded, margin ciliate; receptacle sathgar, 4-7 by 4-7 mm, yellow to
dark reddish purple at maturity, glabrous; osticde 1.5 mm in diam.; internal hairs
present.Male and Gall flowers not seenFemale flowers few; tepals 4, thick and
fleshy, with a few hairs at the tip, ovate or ovabdong, 1-2 by 0.6-1.2 mm, glossy,
reddish purple, apex obtuse or rounded; ovarylsessi. 1.5 by 1 mm; style 1-1.2 mm
long; stigma bifid.Fruit a seed-like achen&eed obliquely ovoid, ca. 4 by 2 mm, 1-5

per fig.
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Thailand.— PENINSULAR: Trang, Phatthalung, Satun, Narathjwala.

Distribution.— Peninsular Malaysia, Sumatra, Borneo and throughbe
Malay Archipelago.

Ecology.— On exposed quartzitic phyllite ridges, and aleanid in coastal
heath forest, usually growing on tree trunks orracks in lowland evergreen forest,
from sea level to 700 m alt. Uncommon. Flowering &miting in March-October.

Vernacular —

Specimens examined.— BETONG:J. Wai343 (BKF, PSU), 475 (BCU, BKF,
PSU), 828 (BKF, PSU); SATUNP. Pattarakulpisutti et al77 (PSU).

c. var.kunstleri (King) Corner, Gard. Bull. Singapore 17: 423. 19B@ilos. Trans.,
Ser. B: 300, fig. 13. 1969; Kochummen in Tree Faldya 3: 145. 1978; C.C. Berg &
Corner in Fl. Males., Ser. 1, Seed PI. 17(2): @®=x2Plate 37D-G.

Shrub up to 2 m high, dioecioulseafy twigs 2.5-6 mm thick, whitish grey,
minutely hairy when young, very soon becoming ghalst periderm usually flaking
off. Stipules caducous, convolute, amplexical and enclosing iteireaf bud, 5-10
mm long, green or pale brown, apex acute, mardiatei Leaves simple, spirally
arranged; petiole terete or subterete, 0.5-3 crg,lomnutely hairy, soon becoming
glabrous with age; blade obdeltoid or obovate,9.3-8.5 cm, upper surface more
or less shinning, olive or yellowish green, withattered rusty-brown hydathodes,
lower surface rusty-coloured, apex slightly emaatgnor truncate, base cuneate to
attenuate, margin entire; midrib dichotomous in linvser !5 of the blade, flattened
above, raised underneath, reticulation faintly wderately conspicuous; waxy glands
dark brown or blackish, usually 5, 2 basal, 3 fertlglands at the dichotomies;
penniveined leaves in young plants or at the bdseveer branches elliptic, apex
acute, secondary veins 3-4 paksgs axillary, solitary; peduncle 8-18 mm long, green

or yellowish green, sparsely to moderately minuteliry; bracts 3, broadly triangular-



143

ovate or semi-orbicular, 1-2 by 3-3.5 mm, apex sétor rounded, margin ciliate;
receptacle ellipsoid or ovoid, 1.5-1.8 by 1.2-11, creddish purple at maturity,
glabrous; ostiole 2-2.5 mm in diam.; internal haresentMale flowers in apical part
of the fig, sessile to pedicellate; tepals 4, flestoncave, triangular-ovate, 0.7-1 by
0.4-0.5 mm, apex acuminate or acute; stamensatndihts 0.5-1 mm long, glabrous;
anthers oblong, 1-1.2 by 0.7-0.8 mm lofgl| flowers sessile to pedicellate; tepals 4,
fleshy, with a few hairs at the tip, linear-lancdel 1.2-1.7 by 0.2-0.3 mm; gall ovary
sessile or stalked, angular-rugose, 1-1.5 by 0n@1l Female flowers 18-25 per fig;
tepals 4, thick and fleshy, with a few hairs at tibe triangular-ovate, 1.2-1.5 by 0.8-1
mm, glossy, reddish purple, apex acute or obtusycsessile, ca. 1.5 by 1 mm; style

1-1.5 mm long; stigma bifidzruit a seed-like achen&eed obliquely ovoid, 3-4 by 2
mm, 20-22 per fig.

Thailand.— PENINSULAR: Narathiwat, Yala.
Distribution.— Peninsular Malaysia.

Ecology.— On exposed granitic ridges, and also found oe tranks and
branches in montane and lowland evergreen forafits650-1,000 m. Uncommon.
Flowering and fruiting almost all year round.

Vernacular.— Sarika Linthonqaﬁméuwm) (Trade name).

Specimens examined.— BETONG:J. Wai640 (PSU), 1104 (PSU).

80. Ficus olefolia King subsp.intermedia (Corner) C.C. Berg, Blumea 48: 541.
2003; C.C. Berg & Corner in Fl. Males., Ser. 1, b&d. 17(2): 100. 2005.—F.
kinabaluensisStapf, Trans. Linn. Soc. London, Bot. 4: 226. 1894 . burkillii Ridl.
ex Burkill & Holttum, Gard. Bull. Straits Settler: 73. 1923; Ridl., Fl. Malay Penins.
3: 330. 1924.—F. deltoideaJack var.intermediaCorner, Gard. Bull. Singapore 17:
423. 1960; Philos. Trans., Ser. B: 304, fig. 11699- Ficus deltoideaJack var.
kinabaluensigStapf) Corner, Philos. Trans., Ser. B: 305, ig. 1969 Plate 38A-E.
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Shrub up to 2 m high, dioecioukeafy twigs 1.5-5 mm thick, brown, dark
brown or greyish, minutely hairy when young, veops becoming glabrous; periderm
persistentStipules caducous, convolute, amplexical and enclosingitexiieaf bud,
5-12 mm long, green or reddish purple, apex aauiEgin ciliate.Leaves simple,
spirally arranged; petiole 3-12 mm long, minutefyria, becoming glabrous with age;
blade subcoriaceous to coriaceous, penniveinedhtiellto elliptic-oblong, linear-
elliptic, obovate to oblanceolate or occasiongigtslate, 1.5-14 by 1.3-4.2 cm, upper
surface more or less shinning, green to dark gnegh,or without scattered cream or
pale brown hydathodes, lower surface paler, apaxnamte, acute, sometimes
rounded, base cuneate, margin entire; midrib fietieabove, prominent underneath,
secondary veins 3-10 pairs, veins and reticulatonspicuous underneath; waxy
glands 2, basaFigs axillary, solitary or in pairs; peduncle 4-12 mongj, green or
reddish purple, sparsely to moderately minutelynyhadracts 3, broadly triangular-
ovate or semi-orbicular, 0.7-2 by 2-3 mm, apex sétor rounded, margin ciliate;
receptacle ellipsoid, pyriform or subglobular, 74484-9 mm, red to reddish purple at
maturity, glabrous; ostiole 1.5-2.5 mm in diamtemmal hairs presentlale flowersin
distal half of the fig, sessile to pedicellate;aksp2 or 4, fleshy, concave, obovate or
elliptic, 0.5-0.8 by 0.3-0.5 mm, apex obtuse ornaed; stamens 2; filaments 0.3-1
mm long, glabrous; anthers oblong, 0.8-1 by 0.7/8B long.Gall flowers sessile to
pedicellate; tepals 4, fleshy, with a few hairgted tip, linear-lanceolate, 2-3 by 0.3-
0.4 mm; gall ovary sessile or stalked, smooth,2LHy. 0.7-0.9 mmFemale flowers
10-13 per fig; tepals 4, sessile or stalked, tlzioll fleshy, with a few hairs at the tip,
elliptic or triangular-ovate, 0.8-1 by 0.4-0.8 mghpssy, reddish purple, apex subacute
or obtuse; ovary sessile, ca.1.5 by 1 mm; style5lmMim long; stigma bifidFruit a

seed-like achen&eed obliquely ovoid, 3.5-4.5 by 2-3 mm, ca. 5 per fig.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia and Borneo.

Ecology.— Growing on rocks, usually found in rock creviagson thin layer

organic soil over a rocky base, on exposed quarzityllite ridges at 600-700 m alt.

Uncommon. Flowering and fruiting almost all yeanmd.
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Vernacular —

Specimens examined.— BETONG:J. Wai344 (PSU), 385 (PSU), 419 (PSU),
658 (BKF, PSU), 662 (BKF, PSU), 899 (BCU, BKF, PSU)

MYRTACEAE

81. Rhodamnia cinerea Jack var.cinerea, Malay. Misc. 2(7): 48. 1822; Ridl., Fl.

Malay Penins. 1: 716. 1922; Backer & Bakh.f., Bva (Spermatoph.) 1: 334. 1965;
Kochummen in Tree Fl. Malaya 3: 250. 1978; J. P&r@hantar. in Fl. Thailand 7(4):

806. 2002Plate 38F-H.

Shrubby tree, up to 10 m higBark dark grey or brownish, narrowly fissured,;
branchlets terete, young parts densely covered aptiressed silver-grey or greyish
white hairs.Leaves simple, opposite, glabrous; petiole slightly adéyiwinged, 5-10
mm long, sericeous or glabrescent; blade triveigedaceous, rigid, elliptic, oblong,
obovate or sometimes ovate to lanceolate, 4-11.5y41cm, upper surface green,
glabrescent, lower surface densely covered withesmged silver-grey or greyish white
hairs, apex acuminate, base cuneate, margin emntmdrib impressed above,
prominent underneath, basal lateral veins conspgwn lower surface, intramarginal
vein near margin, distinct on lower surfateflorescences axillary, fascicled, 1-10-
flowered; peduncle absent or sometimes presenvdiytshort; bracts and bracteoles
oblong-lanceolate, appressed, ca. 1 mm long, serscElowers 4-merous (excluding
androecium and gynoecium); pedicels 2-8 mm long¢eseus.Hypanthium greenish,
campanulate or urceolate, ca. 2 by 1-1.5 mm, derssgiceous; calyx lobes ovate, 1-
1.5 by ca. 1 mm, outer surface sericeous, apexselfatals creamy white, clawed,
many gland dotted, obovate, 4-4.5 by 2-2.5 cm,ceetis outside, apex rounded.
Stamens numerous; filaments 4-5 mm long; anthers elliptiate, 0.5-0.6 mm long.
Ovary inferior, unilocular, placentation parietal; ovsilenany; style filiform, 4-5 mm
long; stigma punctiform, ca. 0.1 mm in diaBerry globular, with persistent calyx, 6-
8 mm in diam., reddish purple to almost black whgre, sparsely sericeous or
glabrescentSeeds 3-5, irregularly shaped, 3-5 mm in diam., brown.
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Thailand.— NORTH-EASTERN: Sakon Nakhon; PENINSULAR: Surat
Thani, Phangnga, Krabi, Satun, Songkhla, Pattaaln.Y

Distribution.— Myanmar, Peninsular Malaysia, Sumatra, Java andd®.

Ecology.— On exposed quartzitic phyllite ridges, and alsonid on sandstone
hills and in coastal heath forest, from near seall®® 700 m alt. Common. Flowering
in June-December, fruiting in September-April.

Vernacular.— In Khao (autzn) (Surat Thani); Phaéuws) (Phangnga); Ya
Waeng (az134) (Songkhla); Cha Aengzzuas) (Songkhla, Pattani); Ya Ajenla)
(Pattani); Khi Tai §l¢) (Peninsular).

Specimens examined— BETONG: J. Wai 348 (BCU, BKF, PSU), 384
(BCU, BKF, PSU), 434 (BCU, KKU, PSU), 551 (PSU)98BCU, BKF, PSU), 933
(BKF, PSU).

82. Syzygium gratum (Wight) S.N. Mitra var.gratum, Indian Forester 99(2): 100.
1973; Chantar. & J. Parn., Kew Bull. 48(3): 599939Thai Forest Bull., Bot. 21: 71,
pl. IV6. 1994; J. Parn. & Chantar. in Fl. Thailain@): 863. 2002.—Eugeniagrata
Wight, lll. Ind. Bot. 2: 15. 1841; Duthie in Fl. Brindia (J.D. Hooker) 2: 486. 1878;
Ridl., Fl. Malay Penins. 1: 739. 1922; Corner, WdgsTrees Mal. 1: 498. 194Blate
39A-D.

Shrubby tree or tree, up to 15 m higdark reddish or orange brown, thin,
papyraceous, flaky; branchlets terete, shallowdguied, pale brown.eaves simple,
opposite, glabrous; petiole slightly adaxially waly 2-7 mm long; blade coriaceous,
rigid, lanceolate to ovate or sometimes elliptics-20 by 0.8-2 cm, upper surface
usually green and shining, lower surface palerxapmiminate, sometimes acute or
obtuse, base cuneate, obtuse or rounded, margire;entidrib impressed above,
prominent underneath, secondary veins 7-15 paitsamarginal veins 2, the inner

ones 0.5-2.5 mm from margin, veins and reticulatioconspicuous to moderately
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conspicuouslnflorescences axillary and terminal, paniculate, many-floweredually
erect, 2-6 cm long; peduncle and rachis quadrangatanetimes slightly winged,
peduncle 2-9 mm long; bracts and bracteoles cadudwacts broadly triangular, 1-1.5
by 2-3 mm, bracteoles oblong, 2-2.5 by 0.8-1.2 nwongl Flowers 5-merous
(excluding androecium and gynoecium), sessigpanthium greenish or cream,
funnel-shaped or slightly cylindrical, 4-5 by ca.nfin, longitudinally wrinkled and
glaucous when dry, sometimes slightly pustulateudsstipe 0.5-2 mm long; calyx
lobes rounded, 0.5-0.8 by 1.3-1.5 mietals creamy white, many gland dotted,
suborbicular, 1.5-2 by 1.5-2 mm, apex rounds@mens numerous; filaments 2-10
mm long; anthers ovate-cordate, 0.25-0.3 by 0.35a0m. Ovary inferior, 2-locular,
placentation axile; ovules many per locule; stylldofm, 6-9 mm long; stigma
truncate, ca. 0.1 mm in diarBerry subglobular, with persistent calyx, 6-8 mm in

diam., white when ripeSeeds not seen.

Thailand.— NORTHERN: Chiang Mai, Lamphun, Nan, Phitsanulok,
Kamphaeng Phet; NORTH-EASTERN: Loei, Udon ThanikddaNakhon, Nakhon
Phanom; EASTERN: Chaiyaphum, Surin, Roi Et, Si Sa, KUbon Ratchathani;
SOUTH-EASTERN: Prachin Buri, Chon Buri, Rayong, 6thaburi, Trat;
PENINSULAR: Chumphon, Ranong, Surat Thani, PhangRgaket, Krabi, Nakhon
Si Thammarat, Trang, Satun, Songkhla, NarathiwalaY

Distribution.— India, Myanmar, throughout the Malesian region.

Ecology.— Growing in rocky or sandy heath soils, sometime®ck crevices,
locally abundant in open vegetation on quartzitiyliite ridges, and also found on
sandstone hills and in coastal heath forest, fremlsvel to 1,000 m alt. Common.
Flowering in January-May, more flowers in April-Mdyuiting in April-August. The
flowers of this species were visited by numerousugs of insects, such as

hymenopterans (honey bees), coleopterans (longetdraetles), etc.

Vernacular— Krai Met (la5tlia) (Chiang Mai); Samet Chuiaiiazu)
(Central); Sametiaiia) (Sakon Nakhon, Satun); Makiin) (Prachin Buri); Samet
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Daeng (t8daued), Samet Khao(tailawn) (Trat); Met Chun(iliezu) (Nakhon Si

Thammarat, Peninsular); Yi Mue L&giawa) (Malay-Peninsular).

Remarks— According to Parnell and Chantaranothai (2003yzygium
gratum(Wight) S.N. Mitra is distinguished froi@yzygium zeylanicuh.) DC. by its
non pustulate wrinkled hypanthial cup, but in thhesent study found that the plant
collected having slightly pustulate hypanthium asllvas non pustulate wrinkled
hypanthium. Hence, it is noticed th&. gratum (Wight) S.N. Mitra might be
conspecific withS. zeylanicuniL.) DC.

Specimens examined.— BETONG: J. Wai 544 (BCU, BKF, PSU), 603
(PSV), 679 (BKF, PSU), 707 (BKF, PSU), 726 (BCU, BKKKU, PSU); CHIANG
MAIL:  T. Santisuk 972 (PSU); SURAT THANI: Ch. Laongpol 847 (PSU);
SONGKHLA: Hamilton & Congdor45 (PSU)K. Sridith301 (PSU).

83. Syzygium helferi (Duthie) Chantar. & J. Parn., Kew Bull. 48(3): 598993;
Chantar. & J. Parn., Thai Forest Bull., Bot. 21: 7994; J. Parn. & Chantar. in Fl.
Thailand 7(4): 863. 2002.-Eugeniahelferi Duthie in Fl. Brit. India (J.D. Hooker) 2:
480. 1878; Ridl., Fl. Malay Penins. 1: 735. 1922cKummen in Tree Fl. Malaya 3:
196. 1978Plate 39E.

Shrubby tree or tree, up to 10 m higBark greyish brown or brown;
branchlets terete, shallowly fissured, broweaves simple, opposite, glabrous; petiole
slightly adaxially winged, 5-10 mm long; blade @meous, elliptic to elliptic-oblong,
3.5-8 by 2-3.5 cm, upper surface green, lower sarfaaler, apex bluntly acuminate,
sometimes acute or obtuse, base cuneate or agenuargin entire or slightly
undulate; midrib flattened or impressed above, jmemt underneath, secondary veins
15-25 pairs, intramarginal vein 1, 1-1.5 mm fromrgw, veins and reticulation
usually inconspicuousl.nflorescences usually terminal, paniculate, many-flowered,
usually erect, 4-5 cm long; peduncle terete, 5-8 lomg, rachis and branchlets terete,
bark rough, flaky, reddish browrflowers 4-merous (excluding androecium and

gynoecium), the central flower sessile, the outarérs with a pedicel 1.5-2 mm long.
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Hypanthium greenish white, funnel-shaped, 5.5-6.5 by 4.5-5, mugose when dry;
pseudostipe 1-2 mm long; calyx lobes rounded, 1by.%-3.5 mm.Petals creamy
white, numerous gland dotted, suborbicular, 4-4y546-5 mm, apex rounded.
Stamens numerous; filaments 4-12 mm long; anthers obl@tightic or ovate, 0.5-0.6
by 0.3-0.4 mmOvary inferior, 2-locular, placentation axile; ovules mggoer locule;
style filiform, 10-12 mm long; stigma punctiforma.c0.15 mm in diamFruit and

Seeds not seen.

Thailand.— NORTHERN: Chiang Mai; EASTERN: Chaiyaphum; SOUTH-
EASTERN: Chon Buri, Trat; PENINSULAR: Chumphon, &ufThani, Phangnga,
Trang, Songkhla, Yala.

Distribution.— Myanmar and Peninsular Malaysia.

Ecology.— On quartzitic phyllite ridges, and also found secondary and
lowland evergreen forests, from sea level to 70@ltm Uncommon. Flowering in

April-June.

Vernacular.— Daeng Hin(uaaiu) (Surat Thani).

Specimens examined.— BETONG:J. Wai760 (KKU, PSU); CHIANG MAI:
B. Ninanong & S. Phusomsaenid20 (PSU); SONGKHLAHamilton & Congdon
379 (PSU)J.F. Maxwell85-438 (PSU), 85-751 (PSU).

84. Syzygium samarangense (Blume) Merr. & L.M. Perry varparviflorum (Craib)
Chantar. & J. Parn., Kew Bull. 48(3): 609. 1993ailRorest Bull., Bot. 21: 107. 1994;
J. Parn. & Chantar. in Fl. Thailand 7(4): 896. 26062Eugenia javanicaLam. var.
parviflora Craib, Fl. Siam. 1: 647. 193Rlate 39F.

Shrubby tree or tree, up t0o10 m hidgdark greyish brown; branchlets terete,
smooth or sometimes flaky, greyish browseaves simple, opposite, glabrous; petiole
slightly adaxially winged, 10-14 mm long; blade dhaeous to subcoriaceous, oblong
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or elliptic-oblong, 12.7-19 by 4.3-9 cm, upper sud dark green, lower surface paler,
apex caudate or acuminate, base cuneate or olotasgin entire or slightly undulate;
midrib flattened or impressed above, prominent umeigth, secondary veins 10-20
pairs, intramarginal veins 2, the inner ones 2-1fh rfrom margin, veins and
reticulation shallowly grooved and inconspicuousova) prominent underneath.
Inflorescences axillary and terminal, racemose, 3-flowered, 4+b long; peduncle
terete, 6-7 mm longFlowers 4-merous (excluding androecium and gynoecium);
pedicels 2.5-6 mm londdypanthium greenish white or creamy, funnel-shaped, 12-14
by 13-15 mm, rugose when dry; pseudostipe ca. 1 lomg; calyx lobes semi-
orbicular, 3.5-6 by 8-11 mm, apex round@&tals creamy white, numerous gland
dotted, suborbicular, broadly clawed, 10-13.5 byi3® mm, apex rounded or obtuse.
Stamens numerous; filaments 0.7-2.5 cm long; anthers aplonelliptic, 6-13 by 4-7
mm. Ovary inferior, 2-locular, placentation axile; ovules myaper locule; style
filiform, 1.5-2.8 cm long; stigma punctiform, ca20nm in diamFruit andSeeds not

seen.

Thailand.— PENINSULAR: Yala.

Distribution.— Peninsular Malaysia (?).

Ecology.— Occasional in shady places along the streantseiridothills of the
guartzitic phyllite ridges, alt. 550-600 m. Rar&wering in January-February.

Vernacular — Kaem Maem Dok Lekuduuniuaanian) (Peninsular).

Specimen examined.— BETONG:J. Wai971 (BKF, KKU, PSU).

85. Syzygium syzygioides (Miq.) Merr. & L.M. Perry, J. Arnold Arbor. 19: B0
1938; Backer & Bakh.f., Fl. Java (Spermatoph.)41.31965; Kochummen in Tree FI.
Malaya 3: 219. 1978; Chantar. & J. Parn., Thai foRull., Bot. 21: 111. 1994; J.
Parn. & Chantar. in Fl. Thailand 7(4): 901. 2662JambosasyzygioidesMiq., FI.
Ned. Ind. 1: 431. 185%late 40A-B.



151

Shrubby tree or tree, up to 15 m hidgdark brown to reddish brown, usually
with whitish grey blotches; branchlets terete, rskddrown.Leaves simple, opposite,
glabrous; petiole slightly adaxially winged, 1-5 mong; blade thinly coriaceous,
elliptic to oblong, 3.5-8 by 1.5-3.5 cm, upper swgd usually green and shining,
reddish when young, lower surface paler, apex deudaacuminate, base cuneate,
margin entire; midrib impressed above, prominentlenmneath, secondary veins
numerous, intramarginal vein 1, 0.5-1 mm from margeins and reticulation usually
inconspicuous above, moderately conspicuous undgrnénflorescences both
axillary and terminal, paniculate, many-floweredually drooping, 1.5-5.5 cm long;
peduncle terete, 2-15 mm long; bracts and bradepdgsistent, triangular, minute.
Flowers 4-merous (excluding androecium and gynoecium)silgesHypanthium
greenish, funnel-shaped, 3-4 by 2-2.5 mm, rugosenwtdiry; pseudostipe 1-2 mm
long; calyx lobes triangular, 0.25-0.5 by 1-1.5 nietals creamy white, few to many
gland dotted, suborbicular, ca. 1.5 by 1.5-2 mnexapunded Stamens numerous;
filaments 2-5 mm long; anthers ovate-cordate, @.25-by 0.25-0.3 mmOvary
inferior, 2-locular, placentation axile; ovules mggrer locule; style filiform, ca. 5 mm
long; stigma punctiform, ca. 0.05 mm in diaBerry subglobular, with persistent

calyx, dark red to purplish black when rif@eeds not seen.

Thailand.— NORTH-EASTERN: Nong Khai; EASTERN: Nakhon
Ratchasima; SOUTH-WESTERN: Kanchanaburi, PhetchaPuachuap Khiri Khan;
SOUTH-EASTERN: Prachin Buri, Chon Buri, ChanthabufPENINSULAR:
Chumphon, Ranong, Surat Thani, Phangnga, Nakhofih&mmarat, Trang, Satun,
Songkhla, Narathiwat, Yala.

Distribution.— India, Myanmar, Indochina and throughout the Mele

region.

Ecology.— Growing in rocky or sandy heath soils, sometime®ck crevices,
in semi-exposed quartzitic phyllite ridges, andoafsund on sandstone hills and
coastal heath forest, from near sea level to 7@GtnCommon. Flowering in January-

February.
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Vernacular — Wa San(w3u), Wa Hak Yong(whangas) (Nong Khai) :
Wa Som(¥nau) (Chon Buri); Deang Khi Nol(um?yluﬂ), Deang Dong(uamiay)

(Prachuap Khiri Khan); Deang Khlorigaiaaas) (Chumphon); Met Chuﬂmﬁmqu)
(Nakhon Si Thammarat).

Specimens examined.— BETONG: J. Wai 471 (KKU, PSU), 546 (BCU,
BKF, KKU, PSU), 566 (BKF, KKU, PSU), 573 (PSU); RANG: T. Santisuk830
(PSU); SATUN:G. Congdon995 (PSU); SONGKHLAJ.F. Maxwell85-22 (PSU),
85-123 (PSU), 85-234 (PSU), 86-26 (PSU), 86-181XPS

86. Syzygium sp. 1 Plate 40C-E.

Shrubby tree up to 6 m higlBark purplish or reddish brown, usually with
whitish grey blotches; branchlets terete, smootrtstallowly fissured, pale brown,
dark purplish or reddish brown, sometimes dark gilegaves simple, opposite,
glabrous; petiole slightly adaxially winged, 3-7 nbomg; blade coriaceous, elliptic to
elliptic-oblong, 5.5-11.5 by 2-5 cm, upper surfatening, green to dark green, lower
surface paler, apex acuminate, caudate or someta#e, base cuneate or obtuse,
margin entire or slightly undulate; midrib flatteher impressed above, prominent
underneath, secondary veins 15-30 pairs, intramargreins 1, 0.5-2 mm from
margin, veins and reticulation inconspicuous to amatkly conspicuous.
Inflorescences axillary and terminal, simple or compound cymesd,13flowered, 3-
4.5 cm long; peduncle terete, 2-10 mm long; bractd bracteoles subpersistent,
triangular, ca. 1 mm long:lowers 4-merous (excluding androecium and gynoecium),
sessile or subsessile; pedicels 0-1 mm Iéhgranthium greenish, funnel-shaped, 5-7
by 4.5-5 mm, rugose when dry; pseudostipe 0.5-1® long; calyx lobes semi-
orbicular, 2-3 by 4-5 mm, apex roundd®etals creamy white, many gland dotted,
suborbicular, 7.5-9 by 6-9 mm, apex round8mens numerous; filaments 0.8-2.2
cm long; anthers subquadrangular or oblong in eitld.4-0.9 by 0.4-0.6 mm, pinkish
or dull reddish-purpleOvary inferior, 2-locular, placentation axile; ovules myaper
locule; style filiform, 1.5-2 cm long; stigma puifotm, 0.15-0.2mm in diam.Berry
subglobular, with persistent calyx, 10-12 mm inmnali&eeds 2, hemispherical, 6-8 mm
in diam., 4-5 mm thick.
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Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Known only from this study.

Ecology.— On quartzitic phyllite ridge at 600-700 m alt. ¢dmmon.
Flowering in February-March, fruiting in April-Jund-loral visitors were mainly

carpenter beesflocopasp.).

Vernacular —

Remarks.— The plant materials in this study do not fit thescriptions of any
Syzygiumspecies in Flora of Thailand, this unidentifiedecps might be a new

species or a new record for Thailand.

Specimens examined.— BETONG:J. Wai572 (BCU, BKF, KKU, PSU), 615
(BKF, KKU, PSU), 675 (BKF, KKU, PSU), 772 (PSU).

87. Syzygium sp. 2 Plate 40F.

Shrubby tree 4-6 m highBark dark grey or greyish brown, usually with
whitish grey blotches; branchlets terete, shallofiggured, flaky, dark greyish or
reddish brownLeaves simple, opposite, glabrous; petiole slightly ad#lyiwinged, 5-
12 mm long; blade coriaceous, elliptic to elliptiblong, 5.5-13 by 2.5-5 cm, upper
surface green, lower surface paler, with scattsredll black dots, apex acuminate or
caudate, base cuneate, margin entire or slightjukate; midrib impressed above,
prominent underneath, secondary veins 30-45 gairgmarginal veins 1, 0.5-1.5 mm
from margin, veins and reticulation inconspicuous rhoderately conspicuous.
I nflorescences both axillary and terminal, paniculate, few- tonpdlowered, usually
erect, 2.5-3.5 cm long; peduncle and rachis quagudtan peduncle 2-11 mm long,
rugose and sometimes epidermis flaking off when lbirsicts and bracteoles caducous,
triangular, ca. 0.5 mm longFlowers 4-merous (excluding androecium and

gynoecium), sessile or subsessile; pedicels 0-long Hypanthium greenish tinged
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with reddish purple, funnel-shaped, flattened, lardgnally ridged, 7-8 by 4-5 mm;
pseudostipe absent or very short; calyx subtriargdt1.5 by 3-4 mm, apex rounded
or obtusePetals pink or reddish purple, many gland dotted, sulmadiar, 4-5 by 4-5
mm, apex rounded.Stamens numerous; filaments 2-8 mm long; anthers
subquadrangular or suborbicular in outline, 0.44u@® in diam.Ovary inferior, 2-
locular, placentation axile; ovules many per logstgle filiform, 7-9 mm long; stigma
punctiform, ca. 0.1 mm in diarBerry ellipsoid-oblong or subglobular, with persistent
calyx, 1.4-1.8 by 1.2-1.5 mm in diaiBeeds not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Known only from this study.

Ecology.— In open vegetation on granitic ridge, alt. 90000, m. Uncommon.
Flowering in March-May, fruiting May-August. Floralsitors were mainly spiny ants
(Polyrhachis armatd.e Guillou, 1842).

Vernacular —

Remarks.— This unidentified collections may represent a rgyecies or a

new record for Thailand.
Specimen examined.— BETONG:J. Wai644 (BKF, KKU, PSU).
RUBIACEAE
88. Argostemma pictum Wall. in Fl. Ind. (Carey & Wallich ed.) 2: 327. 28,
Hook.f., Fl. Brit. India 3: 43. 1880; Ridl., Fl. Ny Penins. 2: 24. 1923; M.R. Hend.,

Malay. Wild Fls., Dicots.: 198, fig. 175. 1959; &th, Thai Forest Bull., Bot. 27: 116.
1999.Plate 41A-C.
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Small unbranched or rarely branched herb, occakyoneith succulent
tuberous rhizomeStems erect or sometimes prostrate, 1.5-10 cm long,ssparo
moderately minutely hairyStipules interpetiolar, broadly triangular-ovate, 0.3-0¥% b
0.5-0.8 mm, irregularly toothed, sparsely minutélgiry. Leaves simple, opposite
decussate, usually only 1 well developed leaf paér plant, isophyllous or
subisophyllous, sessile; blade herbaceous, memisawben dry, broadly ovate or
suborbicular, 1.5-5.5 by 1.7-5.2 cm (well developeaves), upper surface light green
to dark green, without white streaks along midmlo &eins (in the study area), lower
surface paler, sparsely minutely to moderatelyyhair both surfaces, apex obtuse or
rounded, base subcordate, truncate or roundedjbpdominent beneath; secondary
veins 3-5 pairslnflorescences terminal, erect, scorpioid cymes or subumbelliform
cymes, 5-15-flowered, 3.5-8.5 cm long; peduncle2d@n long, glabrous or sparsely
hairy; bracts persistent, free or fused, ovatepmgpllanceolate to lanceolate, linear-
oblong to oblong or elliptic, 1.5-4 by 0.5-2 mm,veced with short and thick hairs
outside, apex acuteFlowers 5-merous (excluding gynoecium), actinomorphic;
pedicels 6-9 mm long, glabrous or sparsely halglyx persistent, campanulate,
greenish, covered with short and thick hairs oetsidbes ovate or elliptic-ovate, 0.8-
1.5 by 0.6-1 mm, apex acute or subac@erolla star-shaped, white, covered with
short and thick hairs outside, papillose insidéesi0.5-1 mm long; lobes lanceolate,
recurved, 4-5 by 1.2 -2 mm, apex acudmamens 5, inserted at the base of corolla
tube, alternate with corolla lobes; filaments 1-Imbn long, glabrous; anthers
connivent, forming a cone-like structure, basifixegpening by longitudinal slits,
oblong, 2-3 by 0.5-0.7 mm, yellowish green or yell®vary inferior, 1.5-2 mm long,
covered with short and thick hairs, 2-locular, pla@ation axile; ovules numerous per
locule; style exserted from the anther cone, filiip4-5.5 mm long, glabrous; stigma
capitate, 0.25-0.3 mm in dianCapsule crowned by the persistent calyx, erect,
opening by an apical operculum, campanulate, ¢&. 3 mm, covered with short and

thick hairs.Seeds numerous, flattened, mostly subtriangular, 0.3r0tB in diam.

Thailand.— PENINSULAR: Ranong, Phangnga, Phuket, Phatthallingng,
Songkhla, Yala.
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Distribution.— Myanmar and Peninsular Malaysia.

Ecology.— On moist cliffs or mossy rocks or growing in wetky or sandy
heath soils, usually found in shady areas of monntages, and also growing in
sandy soils, on wet ground along the stream bamkswland evergreen forest and in
rubber plantation, alt. 100-1,000 m. Uncommon. Koag and fruiting in June-

December.

Vernacular.— Pradap Hin Kap Hajuszau#unmuvag) (General).

Specimens examined.— BETONG:J. Wai 791 (PSU), 803 (PSU), 825 (PSU),
844 (BCU, BKF, PSU); TRANGSaithip 17 (PSU); PHATTHALUNG:U. Billee 3
(PSU); SATUN:Niyom 11 (PSU),S. Sonme8& (PSU); SONGKHLA:J.F. Maxwell
84-65 (PSU)Saithip4 (PSU).

89. Tarenna longifolia (G. Don) Ridl.,, Fl. Malay Penins. 2: 104. 1923; r@ar,
Wayside Trees Mal. 1: 561. 1940; K.M. Wong in Tke Malaya 4: 409. 1989.—
Ixora longifolia G. Don, Gen. Hist. 3: 573. 1834.Weberalongifolia (G. Don)
Hook.f., Fl. Brit. India 3: 105. 188®late 41D.

Shrub up to 2.5 m high; branches and branchletstetergreyish, young
branchlets hairyStipules interpetiolar, triangular, 4-10 by 2.5-4 mm, haigpex
acute. Leaves simple, opposite decussate; petiole 0.5-1.5 mng,ldrairy; blade
chartaceous, elliptic-oblong or oblanceolate, %2y 2-9 cm, upper surface green
to dark green, glabrous, lower surface paler, hapex acuminate to caudate, base
cuneate; midrib flattened above, prominent undehesecondary veins 7-13 pairs,
raised underneathnflorescences terminal, pendulous, corymbose-paniculate cymes,
many-flowered, 8-18 cm long; peduncle 2-5.5 cm |ohgiry; axis 3-11 cm long,
hairy; bract and bracteoles persistent, lineantidar or linear-lanceolate, hairy
outside, apex acute, bracts up to 8 by 1.5 mmebled on pedicels, 1-3 per flower,
0.5-1.5 by 0.2-0.4 mnFlowers 5-merous (excluding gynoecium); pedicels 2-6 mm
long, hairy. Calyx persistent, campanulate or urceolate, greenisiry;h&obes
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triangular, ca. 0.5 by 0.25-0.5 mm, apex acuteubasute Corolla salverform, white;
tubes 7-11 mm long, hairy outside, glabrous insidegs oblong to oblanceolate,
twisted, 7-8 by 2-2.5 mm, spasely hairy outsidgbgbus inside, apex rounded,
slightly retuse or obtuseStamens 5, inserted at corolla throat, alternate with the
corolla lobes; filaments 1-2 mm long, glabrous;hans opening by longitudinal slits,
linear, 5-7 by 0.5-1 mm, whit®isk annular, ca. 0.3 mm higRwvary inferior, ca. 1.5
mm long, hairy, 2-locular, placentation axile, wihsingle ovule per locule; style
filiform, 1-1.3 cm long, hairy; stylar head exserteom corolla tube, cylindrical, 7-9
mm long, stigmas 2, fused almost of the lendihuit berry-like, crowned by the
persistent calyx, globular, 5-8 mm in diam., spasel moderately hairySeeds 1-2,
globular or semi-globular, ca. 5 mm in diam., snhoot

Thailand.— PENINSULAR: Phangnga, Trang, Songkhla, Yala.

Distribution.— India, Myanmar, Peninsular Malaysia, Singapor@é Rarneo.

Ecology.— In shady areas in the foothills or near the sumwhimountain
ridges at 600-950 m alt. Uncommon. Flowering in éhadune, fruiting in May-
August.

Vernacular —

Specimens examined.— BETONG: J. Wai 241 (BKF, KKU, PSU), 765
(BCU, BKF, PSU).

SYMPLOCACEAE

90. Symplocos adenophylla Wall. ex G. Don,Gen. Hist. 4: 3. 1837; C.B. Clarke in
Fl. Brit. India (J.D. Hooker) 3: 575. 1882; RidE]. Malay Penins. 1: 303. 1923;
Noot., Fl. Males., Ser. 1, Spermat. 8(2): 239. 19@ 7. Thailand 2(4): 452. 1981,
Kochummen in Tree Fl. Malaya 3: 268. 1978; R.F. &Noot. in Fl. China 15: 245.
1996.Plate 41E-F.
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Shrub or shrubby tree, 4-6 m higbark dark grey, smooth; branchlets terete,
blackish or dark grey, glabrescent; young partsyhheaves simple, spirally arranged,
glabrescent; petiole subterete, slightly adaxiailpoved, 5-10 mm long; blade
chartaceous to coriaceous, elliptic to oblong olawteolate, 5-12.5 by 1.5-4 cm,
upper surface yellowish green to dark green abpaer underneath, apex caudate,
base cuneate to attenuate, margin toothed, sliglkttyrved, with many pellucid
glands; midrib impressed above, prominent undemesgcondary veins 4-8 pairs,
conspicuously raised underneatinflorescences axillary or subterminal spikes,
racemes or panicles, many-flowered, up to 3 cm,larg hairy; bracts and bracteoles
persistent, triangular-ovate, 0.5-1.2 by 0.5-1 nirairy, margin with conspicuous
glands.Flowers fragrant, 5-merous (excluding androecium and ggme), 5-7 mm
in diam., sessile or subsessile; pedicels up tonind long, hairy.Calyx greenish
brown, with very short tube; lobes imbricate, petesit, triangular-ovate, 0.8-1 by 0.8-
1 mm, outer surface hairy, apex obtuse or roun@erblla white; lobes nearly free to
the base, ovate, 2.5-3 by 1.5-2 mm, glabrous, apearded.Stamens numerous,
adnate to the base of corolla tube, glabrous; #las 1-4 mm long; anthers
subglobular, 0.3-0.4 mm in diarRisk annular, fleshy, 0.3-0.4 mm high, yellowish
orange, glabrousOvary inferior, ca. 1 mm long, outer surface hairy, 8tliar,
placentation axile; ovules 2-4 per locule; stylé B¥m long, glabrous; stigma capitate,
truncate, 0.6-0.7 mm in dianRrupe crowned by the persistent calyx, ellipsoid to
cylindrical-oblong, 6-8 by 3-4 mm, glabrescent; oesp thin; stone slightly grooved,
reddish or dark browrSeed 1.

Thailand.— PENINSULAR: Ranong, Phangnga, Krabi, Nakhon Samhrat,
Trang, Satun, Songkhla, Narathiwat, Yala.

Distribution.— China, Indochina and throughout the Malesianargi
Ecology.— On exposed granitic ridges or found in shadysareahe foothills

of quartzitic phyllite ridges and also found in sta heath, from sea level to 1,000 m

alt. Common. Flowering in October-January, fruitinglanuary-March.
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Vernacular.— Mueat Bai Tom (wniiaaluday) (Peninsular); Lot(lam),

Khanom Phruauawg) (Narathiwat).

Specimens examined.— BETONG: J. Wai 433 (BCU, BKF, PSU), 457
(BCU, BKF, PSU), 498 (BCU, BKF, PSU), 550 (BCU, BKIFSU), 585 (BCU, BKF,
PSU); SONGKHLA:J.F. Maxwell85-526 (PSU).

THEACEAE

91. Anneslea fragrans Wall., PIl. Asiat. Rar. 1: 5. pl. 5. 1829; DyerHh Brit. India
(J.D. Hooker) 1: 280. 1874; Fl. Brit. India, Fl.ag. 1: 123. 1925; H. Keng in Fl.
Thailand 2(2): 157. 1972; in Tree Fl. Malaya 3: 28@. 2. 1978; T.L. Ming & B.M.
Barthol. in Fl. China 12: 435. 2007.-A. crassipesdHook. ex Choisy in Mém. Soc.
Phys. Genéve 14: 121. 1855; Dyer in Fl. Brit. In@id. Hooker) 1: 280. 1874; Ridl.,
Fl. Malay Penins. 1: 193. 192Plate 42A-F.

Shrub or shrubby tree, up to 15 m hidark reddish or purplish brown,
smooth, shallowly fissured or cracked; branchletgete, reddish or purplish brown,
glabrous; terminal buds ovate, glabrousaves spirally arranged, often clustered at
terminal of branches, coriaceous, glabrous; petmilete or subterete, 1-2.7 cm long;
blade oblong, ovate to lanceolate or elliptic, 53%-by 2-5.5 cm, upper surface
yellowish green to dark green, lower surface pabgex bluntly acute to short
acuminate, base cuneate to attenuate, marginacantllus and very shallowly toothed;
midrib flattened or slightly grooved on upper suda raised on lower surface,
secondary veins 6-10 pairs, usually inconspicuduglorescences terminal or
subterminal, umbel-like, 2-15-flowered; bracteosopposite, appressed, broadly
ovate, 1.5-4 by 2-4 mm, glabrous, apex obtuse st rounded, margin glandular
toothed.Flowers fragrant, 5-merous (excluding androecium and ggiume); pedicels
2.5-4 cm long, glabrousepals imbricate, basally slightly connate, spreadingaony
white to pinkish or sometimes greenish white; ogegrals 2, ovate to suborbicular, 7-
10 by 7-8.5 mm, glabrous, apex obtuse to roundegim glandular toothed; inner
sepals 3, ovate, 10-13 by 8-10 mm, glabrous, apateamargin glabrous to sparsely
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glandular toothed.Petals basally connate,vate-lanceolate to oblong-lanceolate,
constricted at the middle, 14-20 by 5-7 mm, creanhyjte, glabrous, apex acute,
margin subentire or irregularly and shallowly taadhStamens numerous, glabrous;
filaments basally connate, 3-5.5 mm long; anthersifixed, linear-lanceolate, 6-8.5
mm long, connective exserted, apex acumin@tary almost completely inferior, 4-5
mm long, glabrous, 2-3-locular, placentation axi@ules 1-4 per locule; style
filiform, 1.3-1.7 cm long, apically 2-3-lobedrruit baccate, campanulate, 1.2-2.1 by
1-1.8 cm, with persistent enlarged sepals, greentickellate. Seeds 2-3, oblong,
slightly flattened, 8-9 by 4-5.5 mm, each seed@sed in a red fleshy aril.

Thailand.— NORTHERN: Mae Hong Son, Chiang Mai, Chiang Rai,
Lamphun, Phitsanulok; NORTH-EASTERN: Loei, Phetalab Sakon Nakhon;
EASTERN: Chaiyaphum, Nakhon Ratchasima, Buri RumyrinS SOUTH-
WESTERN: Kanchanaburi; CENTRAL: Nakhon Nayok; SOUEASTERN:
Prachin Buri; PENINSULAR: Yala.

Distribution.— South China, Indochina, Myanmar and Peninsuldaia.

Ecology.— On exposed quartzitic phyllite ridges, alt. 6@B7m. Locally
common. Flowering in September-January, fruitinglanuary-May. The flowers of

this species were visited by coleopterans (beetles)

Vernacular.— Tam Chuenqﬁyﬁq), Ha Hoi (ahaag) (Khmer-Surin); Thue
Klo (inaa), Thue La(#ian) (Karen-Mae Hong Son); Pan Mdui), San Daeng&h
uuae), San Daeng Yaiduuaslua)), Saraphi §157), Saraphi Khwai ghsiane),
Saraphi Doi §15aaeg), Saraphi Mu §15any), Sun gu), Huk @n) (Chiang Mai);
Kham So(fl%), Tong Nang(@a4%iv), Tin Cham(fudn), Tham Sung¥hae), Ban
Ma (uvrunn), Phraram(wsesiu), Mong Nang(‘[mﬁ’ﬁ) (Northeastern); Saraphi Pa
(#3ath) (Central); Kaem Ounnau) (Chumphon).

Specimens examined.— BETONG:J. Wai192 (BCU, BK, BKF, KKU, PSU,
QBG), 330 (PSU), 522 (PSU), 924 (BCU, BK, BKF, KKRSU, QBG); BURI RAM:
C. Phengklai et al3489 (PSU); SURINC. Phengklai et al3625 (PSU).
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92. Schima wallichii (DC.) Korth., Verh. Nat. Gesch. Ned. Bezitt., Bd43. 1842;
Dyer in Fl. Brit. India (J.D. Hooker) 1. 289. 187@raib, Fl. Siam. 1: 130. 1925;
Corner, Wayside Trees Mal. 1-2: 630, figs. 238-289187. 1940; Backer & Bakh.f.,
Fl. Java (Spermatoph.) 1: 321. 1963; H. Keng inTRkailand 2(2): 144. 1972; in Tree
Fl. Malaya 3: 291, fig. 7. 1978; B.C. Stone, FedusMJ. 26(1): 148. 1981; T.L. Ming
& B.M. Barthol. in Fl. China 12: 422. 2007 .-cordoniawallichii DC., Prodr. 1: 528.
1824.—SchimanoronhaeReinw. ex Blume, Bijdr. FI. Ned. Ind.: 130. 18Xdl., FI.
Malay Penins. 1: 201. 1922; Craib, Fl. Siam. 1:.1B825; Corner, Wayside Trees
Mal. 1-2: 630, figs. 238-239, pl. 187. 1940.S-crenataKorth., Verh. Nat. Gesch.
Ned. Bezitt., Bot.: 143. 1840; Dyer in Fl. Britdia (J.D. Hooker) 1: 289. 1874, Craib,
Fl. Siam. 1: 129. 1925- S. brevipesCraib, Bull. Misc. Inform., Kew 1915: 423.
1915; Fl. Siam. 1: 129. 192Blate 42G.

Tree up to 20 m higtBark dark grey, cracked; branchlets terete, lenticellat
greyish brown, young part hairy; terminal buds evait lanceolate, densely sericeous.
Leaves spirally arranged, subcoriaceous; petiole slighiiynged, 1-2.2 cm long,
sparsely hairy or glabrescent; blade elliptic tiipgt-oblong, obovate or sometimes
lanceolate, 5-15 by 2-5 cm, upper surface shinniigipt to dark green, glabrous,
lower surface paler, sparsely minutely hairy, apsxally acuminate, sometimes acute
or obtuse, base cuneate to attenuate, margin sihallrenate-serrate to subentire;
midrib flattened or slightly grooved above, pronmhenderneath, secondary veins 8-
12 pairs, veins and reticulation visiblelowers solitary, axillary, fragrant, 5-merous
(excluding androecium), 3-3.5 cm in diam.; pedice$.5 cm long, sparsely hairy or
glabrescent; bracteoles 2, caducoSepals persistent, imbricate, basally slightly
connate, lunate to semi-orbicular, 1.5-2 by 2.543,ngreen, inner surface densely
hairy, outer surface usually sparsely hairy or gdabent, apex broadly rounded,
margin ciliate.Petals imbricate, basally connate, obovate or suborbiculd-19 by
10-17 mm, white, inner surface glabrous, outeraa@fbasally hairy, apex rounded,;
outermost petal strongly concave, margin ciliateter petals slightly to moderately
concave, margin glabrou§tamens numerous, glabrous; filaments basally connate
with petals, 5-10 mm long; anthers versatile, saldgangular or suborbicular, 1-1.5
mm in diam.Ovary superior, subglobular, 2.5-3 mm long, denselyyharlocular,

placentation axile; ovules ca. 3 per locule; sstleut, 5-6 mm long, glabrous; stigma
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capitate, 5-lobedCapsule septicidally dehiscent, subglobular, 1-1.5 cm iand;
columella persistent, stout, extending for ¥24cof locule length; pericarp woody,
splitting for% length into 5 valves, outer surface appressed loaiglabrescenSeeds

not seen.

Thailand.— NORTHERN: Chiang Mai, Chiang Rai, Nan, Phitsakulo
NORTH-EASTERN: Loei, Nakhon Phanom, Nong Khai, Bhabun; EASTERN:
Nakhon Ratchasima, Roi Et, Si Sa Ket, Ubon RateémthSOUTH-WESTERN:
Kanchanaburi, Nakhon Pathom; SOUTH-EASTERN: Tr&NINSULAR: Ranong,
Surat Thani, Krabi, Nakhon Si Thammarat, Trang,uSatSongkhla, Pattani,

Narathiwat, Yala.

Distribution.— India, Nepal, China, Indochina, Myanmar, Peniasul
Malaysia, Sumatra, Java, Borneo, Philippines aqmdi®@&lew Guinea.

Ecology.— On exposed mountain ridges, and also found inorsdary
vegetation, coastal heath, lowland evergreen andtane forests, from sea level to
1,000 m alt. Locally common. Flowering and fruitiagnost all year round, more

flowers in March-April and September-October.

Vernacular.— Khai (aa), Thalo (nzld), Saraphi Pga&sith) (Northern);
Khai So(maly), Champa Dond#11hev), Phra Ram(wszs a) (Loei, Nong Khai);
Tue Sue S&dadanz) (Karen-Chiang Mai); Mu Phiny#) (Shan-Chiang Mai); Kaso
(m1%) (Nakhon Phanom); Bunnakyjuuia) (Nakhon Ratchasima, Trat); Kanchok
(nsslan) (Eastern); Phangtanw{emu), Phantan (Wu@u), Mangtan (3961u)
(Peninsular); Mue Dae Ka Taauamez) (Malay-Peninsular).

Specimens examined.— BETONG:J. Wai201 (BCU, BK, BKF, KKU, PSU,
QBG), 331 (BCU, BKF, PSU), 611 (PSU); CHIANG MAB. Nimanong & S.
Phusomsaen710 (PSU); RANONGT. Santisukl248 (PSU); SATUNG. Congdon
984 (PSU); SONGKHLAA. Tongseeduré (PSU),H. Maseng002 (PSU)K. Larsen
et al.40942 (PSU)P. Sirirugsa5 (PSU).
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MONOCOTS

ORCHIDACEAE

93. Acriopsis liliifolia (J. Koenig) Ormerod in Opera Bot. 124: 58. 1995.—
Epidendrum lilifoliumJ. Koenig in Retzia 6: 61. 1971.Acriopsis javanicaReinw.

ex Blume, Bijdr.: 377. 1825; Hook.f., Fl. Brit. Irzd6: 79. 1890; Ridl., Mat. Fl. Malay.
Penins. 1: 187. 1907; Fl. Malay Penins. 4: 190.41%2olttum, Rev. Fl. Malaya 1:
555, fig. 164. 1953; Seidenf. & Smitinand, Orchizailand 3: 514, fig. 379. 1960;
Backer & Bakh.f., Fl. Java (Spermatoph.) 3: 39&8 %eidenf., Opera Bot. 72: 104,
fig. 58, pl. VllIb. 1983; Minderh. & de Vogel, OrchMonogr. 1: 9, figs. 1, 6, pl. 1c-d.
1986; Seidenf., Opera Bot. 114: 347. 1992; Seid&ni.J. Wood, Orchids Pen. Mal.
& Sing.: 563, fig. 256e-i, pl. 39c. 199Rlate 43A-C.

Sympodial epiphyte, lithophyte or occasionally éstrial; rhizome between
the pseudobulbs with 3 internodes, 5-7 mm apaBt,n2n in diam.; main roots 1-1.5
mm thick; ascending white catch-roots presdpgeudobulbs consisting of 3-4
internodes, short and thick, ridged, ovoid, 1.2y4(6-2 cm, covered by sheath,
bearing 2-3 leaves near the tdpeaves duplicate, glabrous, sheathing at the base;
sheaths clasping the pseudobulbs, 4-6 mm longgeldaticoriaceous, narrowly oblong
to linear, 6-15 by 0.5-1 cm, light to dark greepexa acute or obtusénflorescences
from base of psedobulb, slender, erect or droopiaggemose or paniculate, many-
flowered, up to 50 cm or more long; peduncle 2105& long, with 3 internodes,
glabrous; peduncular bracts clasping, appress&mBa long, glabrous, apex acute;
rachis 18.5-20 cm long, glabrous; floral bractartgular, 0.5-2 by 0.5-1 mm, glabrous.
Flowers resupinate, 7-10 mm in diam.; pedicels 3-4 mm Joglgbrous.Sepals
concave, boat-shaped, oblong when flattened, creamgllowish white, with purple
median band, glabrous; dorsal sepal ca. 5.5 bynind 3-veined, apex acute;
synsepals ca. 5.5 by 1.5-2 mm, 4-veined, apex eb®&als spreading, oblong-
obovate, ca. 5 by 2 mm, 3- or 5-veined, white, witlrple median band, glabrous,
apex roundedLip 3-lobed; hypochile forming a tube adnate to thierom, ca. 2 mm

long; blade ca. 5 by 3 mm, with 2 closed paral@frhoon-shaped keels on the centre,



164

purple with white edges; side lobes spreading, 2 wide, 2.5-3 mm from tip to tip;
enlobes small, ovate with a broad base, ca. 0.5lamg, apex rounded; midlobe
oblong, ca. 2 by 1 mm, apex round@blumn nearly straight, 4-5 mm high, reddish
or purplish brown, apex hood-shaped; hood creamyetbowish; stelidia blunt, ca. 1
mm long, purplish brown, yellowish and translucanthe apex; operculum ovate, 0.7-
0.8 by 0.4-0.5 mmpPallinia 4, equally sized, arranged in 2 pairs, solid, éahate-
falcate, ca. 0.6 by 0.2 mm in each pollinium, tipanded to acute; stipe 0.6-0.7 mm
long; viscidium+ ovate, 0.15-0.2 by ca. 0.1 mBtigma + elliptic in outline; rostellum
beak-like, ca. 0.5 mm longOvary inferior, slender, 2-3 mm long, glabrous, 3-
carpellate, 1-locular, placentation parietal; oguleumerous, minuteCapsule with
persistent column and perianth parts, ridged, olbwo subglobular, 12-13 by 7-9
mm. Seeds numerous, elliptic, 0.3-0.5 by 0.1-0.15 mm, creapapillose.

Thailand.— NORTHERN: Chiang Mai; SOUTH-EASTERN: Chanthaburi;
PENINSULAR: Throughout the Peninsula.

Distribution.— Widely distributed throughout Southeast Asia Andtralia.

Ecology.— On tree trunks and branches, often occurring rlearground,
growing on rocks or casually terrestrial on théefitof decaying leaves, found in
partial shade of the quartzitic phyllite ridgesdaaso found in lowland evergreen
forest, durian and rubber plantations, alt. 200-#FO@Common. Flowering and fruiting

almost all year round, more flowers in Septembevéder.

Vernacular.— Chuk Rohini(3nls#i), Ruhini (§%il), Ueang Nom N304

uuvy) (Nakhon Si Thammarat).

Specimens examined.— BETONG: J. Wai387 (PSU); NARATHIWAT:J.F.
Maxwell85-1153 (PSU).
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94. Bromheadia alticola Ridl., J. Linn. Soc., Bot. 28: 338, t. 42. 1891atMFI.
Malay. Penins. 1. 144. 1907; Fl. Malay Penins. 81.11924; Holttum, Rev. Fl.
Malaya 1: 543, fig. 160. 1953; Seidenf., Opera B@. 13, fig. 3. 1983; Seidenf. &
J.J. Wood, Orchids Pen. Mal. & Sing.: 525, fig. @371992.Plate 43D-F.

Sympodial epiphyte or lithophyte; rhizome creepingody, between shoots
(erect stems) 1-2 cm apart, 3-5 mm in diam., widmynroots; roots stout, 2.5-3 mm
thick. Stems tough, flattened, usually erect, with 3-5 leaveien forming a large
clump, up to 50 cm or more long; internodes 1-4lony. Leaves distichous, dorso-
ventrally flattened, duplicate, glabrous, sheathahghe base; sheaths slightly longer
than internodes; blade coriaceous, narrowly obl@@4 by 0.8-1.3 cm, yellowish
green or light to dark green, apex deeply emarginat unequally bilobed.
Inflorescences terminal, racemose, erect or drooping, up to 12 anmmore long,
bearing 1 or 2 flowers at a time, sessile; flonadbs laterally compressed, regularly
overlapping and clasping the rachis, broad, boapsti, 5-10 mm long, glabrous.
Flowers fragrant, resupinate, ephemeral, 3.5-4 cm in diavhite, creamy white or
yellowish; pedicels 2-3 mm long, glabrouSepals oblong or oblong-oblanceolate,
slightly concave, glabrous, midrib keeled, apext&cdorsal sepal ca. 2 by 0.6 cm, 8-
veined; lateral sepals slightly falcate, ca. 2 B €m, 9-veinedPetals oblanceolate,
ca. 2 by 0.5 cm, glabrous, 8-veined, apex adiife3-lobed, obovate, ca. 1.8 by 1 cm,
white or creamy, with yellowish median papillosenbaextending to the base; side
lobes erect, rounded, 2.5-3 mm high, 1.4-1.5 cnyg,Idorward edges papillose;
midlobe ovate, 5-6 by 5-6 mm, central callus thigkllow, papillose, apex acute or
obtuse, slightly recurvedColumn slightly curved, winged, ca. 1.4 cm high, white,
creamy or yellowish; operculum obcordate, ca. 1 by 2-2.5 miollinia 2, equally
sized, solid, unequally cleft, ovate or elliptie,. d.5 by 0.7-0.8 mm in each pollinium;
stipe and viscidium broad, winged, ca. 1 by 2 nstgma semi-orbicular in outline.
Ovary inferior, 6-10 mm long, glabrous, 3-carpellatdpgular, placentation parietal;
ovules numerous, minut€apsule with persistent column and perianth parts, ridged,
narrowly cylindrical-oblong, ca. 4.3 by 0.9 ceeds numerous, oblong, rarely ovate

or lanceolate, 0.1-0.2 by ca. 0.05 mm, reddistustyrcoloured (in spirit).
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Thailand.— PENINSULAR: Nakhon Si Thammarat, Trang, Narathiwaala.

Distribution.— Peninsular Malaysia and Borneo.

Ecology.— On tree trunks and branches (eSyzygiungratum (Wight) S.N.
Mitra and TristaniopsismerguensiqGriff.) Peter G. Wilson & J.T. Waterh.), often
occurring near the ground, sometimes growing onstmiacks and on the litter of
decaying leaves, in partial shade of the quartphgllite ridges, and also found in
lowland evergreen forest, alt. 300-700 m. Uncomntdowering and fruiting all year

round, more flowers in rainy season.

Vernacular.— Klip Khao (ndu212) (Narathiwat).

Specimens examined.— BETONG:J. Wai841 (PSU), 893 (PSU).

95. Bromheadia finlaysoniana (Lindl.) Miq., Fl. Ned. Ind. 3: 709. 1859; Holttym
Rev. Fl. Malaya 1: 541, fig. 159. 1953; Seidenf.S&itinand, Orchids Thailand 2:
325. 1960; Backer & Bakh.f., Fl. Java (Spermato@h.B24. 1968; Seidenf., Opera
Bot. 72: 11, fig. 2. 1983; Opera Bot. 114: 322. A;98eidenf. & J.J. Wood, Orchids
Pen. Mal. & Sing.: 525, fig. 237a-c. 1992.6rammatophyllum finlaysonianandl.,
Gen. Sp. Orchid.: 173. 1833.BromheadigpalustrisLindl., Edwards's Bot. Reg. 27:
t. 89. 1841; Hook.f., Fl. Brit. India 6: 20. 189Ridl., Mat. Fl. Malay. Penins. 1: 143.
1907; Fl. Malay Penins. 4: 150. 1924 B-sylvestrisRidl., J. Linn. Soc., Bot. 28: 337.
1891; Mat. Fl. Malay. Penins. 1: 144. 1907; Fl. 84aPenins. 4: 150. 192flate
44A-C.

Sympodial terrestrial plant or occasionally lithgf#) rhizome subterranean,
creeping, woody, 5-10 mm in diam., with many roatspts stout, 2-4 mm thick.
Stems tough, erect, close or remote, up to 2 m high,eogart flattened, with 4-15
leaves; internodes 1.5-9 cm longeaves distichous, dorso-ventrally flattened,
duplicate, glabrous, sheathing at the base; shesitially more or less shorter than

internodes or sometimes longer; blade coriacedoisng or lanceolate-oblong, 3-17
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by 1-4 cm, light to dark green, apex retuse, ematgi or unequally bilobed.
Inflorescences terminal, racemose, usually erect, often branchgdto 1 m long,
bearing 1 or 2 flowers at a time; peduncle 25-50amg, glabrous; rachis up to 50 cm
long; floral bracts laterally compressed, regulaerlapping and clasping the rachis,
boat-shaped, 3-7 mm long, glabro&dowers fragrant, resupinate, ephemeral, 5-6.5
cm in diam., white or creamy white, tinged with jple; pedicels 2-3 mm long,
glabrous. Sepals oblong, slightly concave, glabrous, midrib keeleghex acute-
acuminate; dorsal sepal 3.5-4 by 0.9-1 cm, 8-10edti lateral sepals slightly falcate,
3.3-3.8 by 0.9-1 cm, 8-10-veinedPetals elliptic or ovate, 3-3.5 by 1.2-1.4 cm,
glabrous, 10-12-veined, apex acute-acuminaie.3-lobed, obovate, 2.5-2.7 by 1.5-
1.8 cm, white or creamy, with yellowish median plage band extending to the base;
side lobes erect, rounded, ca. 5 mm high, ca. 2oom, with purple veins, forward
edges papillose; midlobe ovate or broadly oblongtong-obovate, 9-10 by 7-10
mm, white or creamy, with purple veins, centralusMwarty, yellow, papillose, apex
obtuse, truncate with a short tip or acuminateumesd, margin slightly undulate,
minutely toothedColumn slightly curved, winged, 1.8-2 cm high, white oeamy;
operculumt obcordate, ca. 2 by 2.5-3 mfollinia 2, equally sized, solid, unequally
cleft, elliptic, 1.5-2 by 0.8-1 mm in each pollini; stipe and viscidiur triangular,
2-2.5 by 2.5-3 mmStigma semi-orbicular in outlineOvary inferior, 1.5-1.7 cm long,
glabrous, 3-carpellate, 1-locular, placentationigtal;, ovules numerous, minute.
Capsule with persistent column and perianth parts, ridgedirowly cylindrical-
oblong, 5-7 by ca. 1 cmSeeds numerous, lanceolate, 0.4-0.5 by 0.1-0.15 mm,

brownish.

Thailand.— EASTERN: Surin; SOUTH-EASTERN: Trat; PENINSULAR:
Chumphon, Surat Thani, Phangnga, Trang, Satun, kBtmgPattani, Narathiwat,
Yala.

Distribution.— Indochina, Peninsular Malaysia, Sumatra and Bmrne

Ecology.— Growing in rocky or sandy heath soils with theagng organic
matter, usually found in mossy places or on rotdsally abundant in both exposed
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and shady areas of quartzitic phyllite ridges, ahgb found in rubber plantation,
coastal heath and lowland evergreen forests, fremlesvel to 700 m alt. Common.

Flowering and fruiting all year round, more flowéngainy season.

Vernacular.— Kluai Mai Din (naaeldidu) (Chumphon); Tan Khamoi
(mualue) (Surat Thani); Ro Tan Klgsaaunaa) (Malay-Narathiwat).

Specimens examined.— BETONG:J. Wai37 (PSU), 370 (PSUR21 (PSU),
807 (PSU), 898 (BCU, PSU); PHANGNGA&h. Laongpol759 (PSU); SONGKHLA:
K. Sridith325 (PSU); NARATHIWAT:Ch. Laongpob (PSU), 103 (PSU).

96. Bromheadia truncata Seidenf., Opera Bot. 72: 14, fig. 5. 1983; Seidé&nfl.J.
Wood, Orchids Pen. Mal. & Sing.: 529, fig. 238f1§92.Plate 44D-E.

Sympodial epiphyte; rhizome short creeping, 1.5/8r8 in diam., with many
roots; roots stout, 2-2.5 mm thicktems tufted, with 5-10 leaves, 5-20 cm long;
internodes 0.2-1.5 cm longeaves distichous, laterally compressed, at acute artgles
the stem, duplicate, glabrous, sheathing at thes;bslseaths slightly longer than
internodes; blade rigid and coriaceous, lineaghslly recurved or sometimes strongly
curved and twisted, 2.5-11 by 0.3-0.6 cm, light dark green, apex acute.
I nflorescences terminal, racemose, very short, occasionally diad¢ often bearing 1
or 2 flowers at a time, sessile; rachis very shitwtal bracts thin, closely overlapping
and clasping the rachis, boat-shaped, ovate wiateriied, 4-6 mm long, glabrous.
Flowers resupinate, ephemeral, 2-3 cm in diam., creameitowish or greenish
yellow; pedicels 2-3 mm long, glabrouSepals oblong or oblong-oblanceolate,
slightly concave, glabrous, midrib keeled, apex@@cuminate; dorsal sepal 17-18 by
4-4.5 mm, 7-veined; lateral sepals slightly falcat@-18 by 4-4.5 mm, 7-veined.
Petals oblong or oblong-oblanceolate, 16-17 by 3-4 mnabgus, 7-veined, apex
acute-acuminateLip 3-lobed, ovate, 1.5-1.6 by 1-1.2 cm, pale greeryadlowish,
with a purple-yellow median papillose band extegdimthe base; side lobes erect, 2-3
mm high, 8-9 mm long, forward edges truncate, maken or yellowish; midlobe

broadly oblong to orbicular, ca. 6 by 6 mm, purptiged white, central part with a
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warty yellow band, papillose, apex truncate witlsheort tip or emarginate, slightly
recurved, margin crenulate-undula@alumn slightly curved, winged and broadening
upwards, 1-1.2 cm high, pale green or yellowisheroplum+ obcordate, ca. 0.8 by
1.3-1.5 mmPollinia 2, equally sized, solid, provided with a smallgayvate, 0.6-0.7
by ca. 0.5 mm in each pollinium; stipe and visaitt broadly ovate, ca. 1.5 by 2
mm. Stigma elliptic in outline.Ovary inferior, 5-6 mm long, glabrous, 3-carpellate, 1-
locular, placentation parietal; ovules numerousnute. Capsule with persistent
column and perianth parts, ridged, narrowly cylioalroblong, 12-16 by ca. 3 mm.

Seeds numerous, oblong, lanceolate or ovate, 0.1-0.18aby).05 mm, brownish.

Thailand.— NORTHERN: Chiang Mai (?); PENINSULAR: Narathiwaala.

Distribution.— Peninsular Malaysia and Sumatra.

Ecology.— On tree trunks and branches (e&Syzygiungratum (Wight) S.N.
Mitra), often occurring near the ground in both exed and shady areas of the
quartzitic phyllite ridges, alt. 650-700 m. Uncommd-lowering and fruiting all year

round, more flowers in rainy season.

Vernacular —

Remarks.— This species closely resembBgmheadia aporoideRchb.f. in
vegetative characters, but in the original pubiccabf Bromheadia truncaté&eidentf.,
Seidenfaden (1983) stated that this species differs B. aporoidesRkchb.f. in many
floral characters, e.g. the side lobes of lip vittincate front edges and without purple
stripes, some different details of midlobe andwuiseidium with deeply concave front
edge. However, in the present study found that soinigose characters may be highly
variable. The morphological variations of them st unclear. Additional collections

and filed surveys of their populations are stronmgheded.

Specimens examined.— BETONG:J. Wai320 (PSU), 495 (PSU), 505 (PSU),
774 (PSU), 781 (PSU), 842 (PSU), 915 (PSU).
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Additional specimen examined.— Bromheadia aporoide®kchb.f; CULTI-
VATED: P. Pholpunthinl3 (PSU).

97. Bulbophyllum corolliferum J.J. Sm., Bull. Jard. Bot. Buitenzorg ser. 2, @®:
1917; Holttum, Rev. Fl. Malaya 1: 414. 1953; Sefd&Smitinand, Orchids Thailand
3: 369, fig. 278a-d. 1961; Seidenf., Dansk Bot. .A2R(1): 92, fig. 44. 1973; Dansk
Bot. Ark. 33(3): 161, fig. 109. 1979; Seidenf. & .JWood, Orchids Pen. Mal. & Sing.:
445, fig. 201h-l, pl. 32a. 1992.-Cirrhopetalum curtisiiHook.f., Bot. Mag. 123: t.
7554. 1897; Seidenf., Opera Bot. 124: 34. 199ate 44F-H.

Sympodial epiphyte or lithophyte, forming a lardanep; rhizome creeping,
between the pseudobulbs with 3-5 internodes, le&b5apart, ca. 2 mm in diam.
Pseudobulbs consisting of one internode, strongly angled, calkovoid, 1.4-2 by 0.7-

1 cm, covered with sheaths when young, bearingleafeon the topLeaf duplicate,
glabrous, not sheathing at the base; petiole-lissebl-2 cm long; blade fleshy,
coriaceous, oblong, 7-12.5 by 1.5-3.5 cm, lighd&ok green, apex minutely retuse,
base attenuaténflorescences subumbelliform racemes, fan-shaped, 8-12-floweded,
15 cm long; peduncle 7-13 cm long, with 3-5 inteles, glabrous; peduncular bracts
clasping, appressed, 5-7 mm long, glabrous, apeteacuminate; rachis 1-2 mm
long; floral bracts narrowly triangular-ovate, 3y ca. 1 mm, glabrous, apex acute-
acuminate.Flowers resupinate, reddish purple; pedicels 3-4 mm logigbrous.
Sepals 5-veined; dorsal sepal ovate, hooded, 6-7 by cam3 apex acuminate, margin
fimbriate; lateral sepals oblong-lanceolate, pactiyinate towards apex, ca. 12 by 3
mm, glabrous.Petals obovate, slightly falcate, 4-4.5 by 2-2.5 mm, 3eel, apex
acuminate, margin fimbriateLip tongue-shaped, 4-4.5 by ca. 1 mm, recurved,
glabrous, apex acut€olumn winged, ca. 2 mm high; stelidia reduced to a moate
tip; column-foot ca. 2.5 mm long; operculum ovate, 0.9 by 0.5 mmPollinia 4,
unequally sized, arranged in 2 pairs, solid, ca.ly. 0.2 mm in each paitigma +
elliptic in outline. Ovary inferior, ca. 1.5 mm long, glabrous, 3-carpelldtdpcular,
placentation parietal; ovules numerous, min@apsule with persistent column and
perianth parts, ridged, ellipsoid, 14-20 by 7-8 n8eeds numerous, linear-elliptic to

narrowly elliptic, ca. 0.15 by 0.05 mm, creamy.
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Thailand.— PENINSULAR: Surat Thani, Phangnga, Phatthalurayathiwat,

Yala.

Distribution.— Peninsular Malaysia, Sumatra and Borneo.

Ecology.— Growing on rocks in shady areas of the quartphiyllite ridges at
550 m alt., and also found on tree trunks and lrasién lowland evergreen forest.

Uncommon. Flowering and fruiting all year round,mmflowers in rainy season.

Vernacular.— Singto Rom Daen@ailasuuas) (Peninsular).

Specimens examined.— BETONG:J. Wai386 (PSU)435 (PSU), 854 (PSU),
910 (PSU); NARATHIWAT:J.F. Maxwell86-1078 (PSU).

98. Bulbophyllum lilacinum Ridl., J. Linn. Soc., Bot. 32: 276. 1896; Mat. Malay.
Penins. 1: 71. 1907; Fl. Malay Penins. 4: 68. 192dlftum, Rev. Fl. Malaya 1: 460,
fig. 132. 1953; Seidenf. & Smitinand, Orchids Thaidl 3: 434. 1961; Seidenf., Dansk
Bot. Ark. 33(3): 140, fig. 94, pl. 11. 1979; Seifle J.J. Wood, Orchids Pen. Mal. &
Sing.: 491, fig. 223a-e, pl. 35c. 19%F2ate 45A-C.

Sympodial epiphyte or lithophyte; rhizome creepingth 5-6 internodes and
3-7 cm apart between the pseudobulbs, 3-4 mm im.dPseudobulbs consisting of
one internode, strongly angled, conical-ovoid, &) by 1.5-2.2(-3) cm, covered
with sheaths when young, bearing one leaf on tpelteaf duplicate, glabrous, not
sheathing at the base; petiole-like base ca. 0F(@n long; blade fleshy, rigid,
coriaceous, oblong, 11.5-18(-30) by 2-3(-5) cmhtlitp dark green, apex retuse, base
attenuatel nflorescences elongated racemes, bearing many overlapping flowE2-
15(-19.5) cm long; peduncle 5.5-7(-8) cm long, wit8(-4) internodes, glabrous;
peduncular bracts clasping, appressed, 1.8-2.%{@8)long, glabrous, apex acute-
acuminate; rachis 6-8(-11.5) cm long; floral bragtsrowly triangular-ovate, 4-7(-9)
by 1-2(-2.5) mm, glabrous, apex acute-acumin&tbowers resupinate, creamy,
yellowish, pinkish or pale lilac, with deep purpiees and spots, subsessile; pedicels
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ca. 1 mm long, glabrousepals glabrous; dorsal sepal ovate, hooded, 5-5.5 by62-2
mm, 3-veined, apex acuminate; lateral sepals ghralbnnate at the tips and the base
of inner edges, obliquely ovate 7-7.5(-9) by 2.Ba&, 4-veined, apex acuminate.
Petals slightly falcate and curved near the base, nagrosdngular-ovate, 3-4 by ca. 1
mm, glabrous, 1-veined, with a long thread at apgxtongue-shaped, 2.5-3 by ca. 1
mm, recurved, with 2 small auricles at the base atwhgitudinal groove on surface,
densely papillose, apex acutéolumn 2-2.5 mm high, sparsely minutely papillose;
stelidia erect, triangular, ca. 0.5 mm long; coldfmot 1.5-2 mm long; operculum
obovate, 6-7 by ca. 7 mrRollinia 4, unequally sized, arranged in 2 pairs, solid, ca
0.5 by 0.25 mm in each paftigma ovate in outlineOvary inferior, 2-2.5 mm long,
glabrous, 3-carpellate, 1-locular, placentationigtal, ovules numerous, minute.
Capsule with persistent column and perianth parts, ridgddong, 12-15 by 7-9 mm.
Seeds numerous, linear-elliptic to narrowly elliptic, 2 by 0.1 mm, creamy.

Thailand.— PENINSULAR: Satun, Yala.

Distribution.— Peninsular Malaysia.

Ecology.— Growing on rocks in both exposed and shady amfashe
mountain ridges at 550-950 m alt., and also foundtree trunks and branches in
lowland evergreen forest. Uncommon. Flowering inc&eber-January, fruiting in

February-March.

Vernacular —

Remarks— It is rather difficult to distinguistBulbophyllum lilacinumRidlI.
from the several taxa in the sectiGareyanaPfitzer, e.gBulbophyllumpeninsularis
Seidenf. In the original publication, Seidenfadd®79) stated thaB. peninsularis
Seidenf. differs fronB. lilacinumRidl. in having different sizes, colours and shape
the flowers. Though one of the studied materia¢s,Ji Wai929 showed many similar
characters t®. peninsularisSeidentf. in sizes (in parentheses), especiakylehgth of

lateral sepals. It was identified Bs lilacianumRidl., since there are more aspects of
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characters that fit to the mentioned species m@e those oB. peninsularisSeident.
Moreover, the sizes and colours of a given charaate often highly variable. It is
also convinced here thd. peninsularis Seidenf. might not be a good species.
Additional collections, population studies and deth morphology of the section

CareyanaPfitzer are, therefore, needed.

Specimens examined.— BETONG: J. Wai 526 (PSU), 929 (PSU), 1066
(PSUV).

99. Bulbophyllum medusae (Lindl.) Rchb.f., Ann. Bot. Syst. (Walpers) 6: 262
1861; Hook.f., Fl. Brit. India 5: 757. 1890; RidMat. FI. Malay. Penins. 1: 79. 1907;
Fl. Malay Penins. 4: 75. 1924; Holttum, Rev. Fl. IM@a 1: 409. 1953; Seidenf. &
Smitinand, Orchids Thailand 3: 361, fig. 271, pM.X1961; Backer & Bakh.f., Fl.
Java (Spermatoph.) 3: 381. 1968; Seidenf., DanskA3&. 29(1): 166, fig. 80. 1973;
Dansk Bot. Ark. 33(3): 172, fig. 120. 1979; Seidefafl.J. Wood, Orchids Pen. Mal.
& Sing.: 468, fig. 212f-j. 1992; Garay, Hamer & §egist, Nordic J. Bot. 14: 634.
1994.— Cirrhopetalum medusatkindl., Edwards's Bot. Reg. 28: t. 12. 1842ate
45D-F.

Sympodial epiphyte or lithophyte; rhizome creepibgiween the pseudobulbs
with 5-6 internodes, 2.5-4.5 cm apart, 3-4 mm endiPseudobulbs consisting of one
internode, strongly angled, conical-ovoid, 2-3.2 by{.5 cm, covered with sheaths
when young, bearing one leaf on the togaf duplicate, glabrous, not sheathing at the
base; petiole-like base 1.5-3 cm long; blade flesigyd, coriaceous, oblong, 8.5-16.5
by 2-3.3 cm, light to dark green or yellowish grea@pex retuse, base attenuate.
I nflorescences subumbelliform racemes, head-like, densely maowydred; peduncle
12.5-15 cm long, with 5-6 internodes, glabrous;ypedilar bracts clasping, appressed,
boat-shaped, ovate when flattened, 1-3 by 1-1.5 gpaysely covered with small
scales, apex acute-acuminate; rachis 4-5 mm ldaggl foracts narrowly triangular-
ovate, 6-18 by 1-4 mm, glabrous or sparsely covesdtth small scales, apex
acuminate.Flowers fragrant, resupinate, creamy white; pedicels 14h& long,

glabrous.Sepals with a long tail, ovate-lanceolate, 5-veined, gtals; dorsal sepal
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3.5-4 by 0.3-0.4 cm; lateral sepals 8-16 by 0.2#h8 Petals triangular, ca. 5 by 1
mm, glabrous, 3-veined, with a long thread at apgxtongue-shaped, 2-2.5 by ca. 1
mm, with 2 keels, recurved, yellowish or reddishpiiose on the apical part, apex
acute.Column ca. 2 mm high, winged; stelidia erect, triangul&1.5 mm long;
column-foot ca. 1.5 mm long; operculum cordate;@Y by 0.6-0.7 mmPollinia 4,
unequally sized, arranged in 2 pairs, solid, cd5 My 0.3 mm in each paigtigma
semi-orbicular in outlineOvary inferior, 2-2.5 mm long, glabrous, 3-carpellate, 1
locular, placentation parietal; ovules numeroushute. Capsule ridged, ellipsoid.

Seeds not seen.

Thailand.— PENINSULAR: Surat Thani, Trang, Krabi, Nakhon Si
Thammarat, Phatthalung, Narathiwat, Yala.

Distribution.— Peninsular Malaysia, Sumatra and Borneo.

Ecology.— Growing on the cliffs or on mossy rocls both exposed and
shady areas of quartzitic phyllite ridges, and &smd on tree trunks and branches in
lowland evergreen forest, alt. 200-700 m. Uncomnigdawering in August-October,

fruiting in October-January.

Vernacular— Singto Khao(&4l#213), Singto Dokmai Fai&slaaanlsilu)
(Peninsular).

Specimens examined.— BETONG:J. Wai285 (PSU), 875 (PSU), 892 (PSU).

100. Bulbophyllum purpurascens Teijsm. & Binn., Natuurk. Tijdschr. Ned.-Indié
24: 308. 1862; Ridl., Fl. Malay Penins. 4: 78. 1984lttum, Rev. Fl. Malaya 1: 410.
1953; Seidenf. & Smitinand, Orchids Thailand 3: 3&6&. 275, pl. XV. 1961; Backer
& Bakh.f., Fl. Java (Spermatoph.) 3: 380. 1968d8ei., Dansk Bot. Ark. 29(1): 149,
fig. 73. 1973; Dansk Bot. Ark. 33(3): 169, fig. 116979; Seidenf. & J.J. Wood,
Orchids Pen. Mal. & Sing.: 449, fig. 203d-j. 1992C#rhopetalum citrinunRidl., J.

Linn. Soc., Bot. 32: 279. 1896.-BulbophyllumperakenseRidl., J. Straits Branch
Roy. Asiat. Soc. 39: 76. 1903; Fl. Malay Penins.74. 1924; Holttum, Rev. Fl.
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Malaya 1: 411. 1953.-B. citrinum Ridl., Mat. FI. Malay. Penins. 1. 75. 1907.B-
rhizophoretiRidl., Fl. Malay Penins. 4: 77. 1928late 46A-C.

Sympodial epiphyte or lithophyte; rhizome creepingth 3-5 internodes
between pseudobulbs, 1-2.5 cm apart, ca. 1.5 mufram. Pseudobulbs consisting of
one internode, ovoid, 6-7.5 by 5-6 mm, covered witbaths when young, bearing one
leaf on the toplLeaf duplicate, glabrous, not sheathing at the basssilege blade
fleshy, thick, rigid, coriaceous, elliptic, ovate ablong, 1.5-5 by 0.8-1.5 cm, reddish
purple or dark olive green, apex minutely retuseseb obtuse to rounded.
Inflorescences subumbelliform racemes, fan-shaped, 6-10-flowee® cm long;
peduncle 4-6 cm long, with 2-3 internodes, glabrgusduncular bracts clasping,
appressed, 6-7 mm long, purplish, glabrous, apexesacuminate; rachis 2-3 mm
long; floral bracts narrowly triangular-ovate, 38y 1-1.5 mm, purplish, glabrous,
apex acute-acuminat&lowers resupinate, cream or yellowish; pedicels 1-1.5 mm
long, glabrousSepals 3-veined, glabrous; dorsal sepal ovate, hooded; tg 2 mm,
apex acuminate; lateral sepals linear-oblong, 163 &-3 mm, apex hooded, acute.
Petals ovate, slightly falcate, ca. 4 by 2 mm, 3-veinggex acuminate, margin serrate
at basal partip tongue-shaped, 1.5-2 by ca. 1 mm, recurved, glshm@pext acute.
Column ca. 1 mm long, winged; stelidia erect, triangu@B-0.4 mm long; column-
foot ca. 1.5 mm long; operculum cordate, 0.45-0.5 by 0.5-0.55 mi#Rollinia 4,
unequally sized, arranged in 2 pairs, solid, cd5®y 0.3 mm in each paigtigma
ovate in outline.Ovary inferior, 1-1.5 mm long, glabrous, 3-carpellatelodular,
placentation parietal; ovules numerous, minktelit andSeeds not seen.

Thailand.— PENINSULAR: Chumphon, Phangnga, Phuket, Phattizalu
Trang, Satun, Narathiwat, Yala.

Distribution.— Peninsular Malaysia, Sumatra, Java and Borneo.
Ecology.— Lithophytic on rocks in exposed areas of the tuiig phyllite

ridges at 650-700 m alt., and also found on treeks and branches in lowland

evergreen forest. Uncommon. Flowering in January-Ma
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Vernacular.— Singto Thin Tai @ﬁ‘[mﬁ'u’l,éf) (Peninsular).

Specimens examined.— BETONG:J. Wai210 (PSU), 703 (PSU), 977 (PSU).

101. Bulbophyllum stenobulbon E.C. Parish & Rchb.f., Trans. Linn. Soc. London
30(1): 153. 1874; Seidenf. & Smitinand, Orchids ifdral 3: 398, fig. 300. 1961;
Dansk Bot. Ark. 33(3): 85, fig. 52. 1979; HookFl, Brit. India 5: 758. 1890Plate
46D-G.

Sympodial epiphyte, lithophyte, or sometimes tdrigsplant, often forming
large clumps; rhizome creeping, with 4-6 internodesveen the pseudobulbs, 2.5-5
cm apart, 1-1.5 mm in dianPseudobulbs consisting of one internode, ridged,
cylindrical-oblong, 1.5-3 by 0.3-0.7 cm, bearingedeaf at the top, base covered with
sheaths when youngeaf duplicate, glabrous, not sheathing at the bassjlegblade
coriaceous, oblong, 3.3-8 by 1.3-2.5 cm, light tokdgreen, apex minutely retuse,
base attenuatd.nflorescences subumbelliform racemes, 3-6-flowered, 1.5-2.5 cm
long; peduncle 1-1.5 cm long, with 3 internodesbgbus; peduncular bracts clasping,
appressed, 3-4 mm long, glabrous, apex acute;sabtd mm long; floral bracts
narrowly ovate, 1.5-2.5 by ca. 1 mm, glabrous, agpaxe.Flowers small, resupinate,
creamy white with pale yellow tips; pedicels 1-2 mlong, glabrous.Sepals
lanceolate, glabrous, 3-veined, apex acute; deegahl ca. 4 by 1 mm; lateral sepals
ca. 5 by 1 mmPetals elliptic-oblong, 2-2.5 by ca. 1 mm, glabrous, 3nesl, apex
obtuse and slightly hoodedip tongue-shaped, 1.3-1.4 by 0.6-0.8 mm, with 2 keels
recurved, apex blunColumn ca. 0.7 mm high; stelidia erect and slightly caina
apex, 0.2-0.3 mm long; column-foot ca. 0.5 mm loogerculum+ cordate, ca. 0.35
by 0.35 mmPollinia 4, unequally sized, arranged in 2 pairs, solid0ca by 0.15 mm
in each pairStigma ovate or orbicular in outlinelvary inferior, 0.6-0.8 mm long,
glabrous, 3-carpellate, 1-locular, placentationigtal, ovules numerous, minutéruit
andSeeds not seen.

Thailand.— SOUTH-EASTERN: Chanthaburi, Trat; PENINSULAR:

Chumphon, Nakhon Si Thammarat, Yala.
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Distribution.— Vietnam, Laos and Myanmar.

Ecology.— Growing on the litter of decaying leaves or onssyrocks, often
found in mossy places and partially shaded areath@muartzitic phyllite ridges at
650-700 m alt., and also found on tree trunks arahdhes in lowland evergreen

forest. Uncommon. Flowering in October-February.

Vernacular —

Remarks.— There are several taxa in the sectiz@smosanthe&Blume) J.J.
Sm. that seem to be very closeBalbophyllum stenobulbo&.C. Parish & Rchb.f.,
one of them isBulbophyllum bakhuizeniSteenis and it was rather difficult to
distinguish those taxa from each other. Unfortugdteat it was not mentioned in the
previous treatment of the genB8silbophyllumThouars howB. bakhuizeniiSteenis
was different fromB. stenobulborkE.C. Parish & Rchb.f. either. The collection ir th
present study could fit well to the descriptiondboth species. It is possible that all of
the collections of both described names belongrne widespread species. In the
present work, the namB. stenobulborE.C. Parish & Rchb.f. was selected for the
specimens collected due to the distribution ramdsoth species, i.eB. stenobulbon
E.C. Parish & Rchb.f. is distributed in IndochiMyanmar and Thailand, whilB.
bakhuizeniiSteenis is distributed in Peninsular Malaysia, 8uwa) Java and Borneo.
However, more collections, filed observations ahd taxonomic revision of the

sectionDesmosanthe@lume) J.J. Sm. are strongly recommended.

Specimens examined.— BETONG:J. Wai976 (PSU), 1077 (PSU).
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102. Coelogyne cumingii Lindl., Edwards's Bot. Reg. 26 (Misc.): 187. 18#&wok.f.,
Fl. Brit. India 5: 834. 1890; Ridl., Mat. Fl. Malafenins. 1: 131. 1907; Fl. Malay
Penins. 4. 134. 1924; Holttum, Rev. Fl. Malaya 492fig. 50. 1953; Seidenf. &
Smitinand, Orchids Thailand 2: 118, fig. 88. 19%xcker & Bakh.f., Fl. Java
(Spermatoph.) 3: 284. 1968; Seidenf., Dansk Bdk. 28(4): 58, fig. 22. 1975; Opera
Bot. 114: 113. 1992; Seidenf. & J.J. Wood, Orcliés. Mal. & Sing.: 209, fig. 89a-c.
1992; D.A. Clayton, Gen. Coelogyne (Synopsis): 1I420E. 2002Plate 47A-C.

Sympodial epiphyte, lithophyte or sometimes terr@splant, often forming
large masses; rhizome creeping, woody, with 3-drimddes between the pseudobulbs,
1-6 cm apart, 5-12 mm in diam.; roots hairy wheangp Pseudobulbs consisting of
one internode, shiny, wrinkled when old, ovoid, 38 1.5-4 cm, greenish or
yellowish, bearing 2 leaves at the top, base eadlagith sheathing bracts.eaves
convolute, glabrous, not sheathing at the baséplpejrooved, 3-15 cm long; blade
thinly coriaceous, rigid, slightly plicate, narrgwlelliptic, linear-oblong or
oblanceolate, 11-30 by 1.5-5.5 cm, glossy, yellowis light green or rarely dark
green, with 5 or 7 main veins, apex acuminate, lEtEnuate, margin undulate.
Inflorescences synanthous, loosely 2-5-flowered, erect, 13-30 lomg; peduncle
rigid, enclosed with imbricating bracts and new aleping leaves at the base, 10-20
cm long, glabrous; rachis 3-10 cm long, glabrolesaf bracts persistent, boat-shaped,
narrowly elliptic when flattened, 2.5-5.5 by 1-2c8n, yellowish, glabrous, apex
acuminate, margin involutdzlowers showy, fragrant, all opening at the same time,
resupinate, 6-7 cm in diam.; pedicels 5-15 mm |l@hghrous Sepals white, glabrous,
5-11-veined, apex acute-acuminate; dorsal sepptiell3.5-4.1 by 1.1-1.3 cm; lateral
sepals oblong-lanceolate, 3.7-4.2 by 0.8-1 Petals linear-oblong, 3.5-4 by 0.4-0.6
cm, white, glabrous, 3- or 5-veined, apex acli@. 3-lobed, ovate when flattened,
2.9-3.6 by 2-2.3 cm, white with yellowish or orangethe central part; side lobes
erect, 7-9 mm high, 1.5-2 cm long, forward edgesisd or rounded; midlobe elliptic
or ovate, 1.4-2 by 1-1.3 cm, apex acuminate, uguaturved, margin crisped,
irregularly toothed; keels 5, crenulate-undulat&e8ls extending from the base of lip
to the middle of midlobe, 2 further lateral keetdyopresent on the midlob&olumn

slender, winged, broadening upwards, curved tdrtr, 1.8-2.2 cm high, apex hood-
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shaped; operculumt obovate in outline, bell-shaped, ca. 4 by 3.5 mrallinia 4,
equally sized, arranged in 2 pairs, solid, ovatenodp ca. 2 by 1 mm in each
pollinium. Stigma + elliptic in outline, margin elevated; rostellunnseorbicular, ca.
3 by 6 mm. Ovary inferior, 1-1.3 cm long, glabrous, 3-carpellatejodular,
placentation parietal; ovules numerous, min@apsule with persistent column and
perianth parts, distinctly ridged, obovoid or adlgd, 4-4.5 by 1.5-2 cniSeeds not

seen.

Thailand.— NORTHERN: Chiang Mai; EASTERN: Nakhon Ratchasima,
Chaiyaphum; SOUTH-EASTERN: Trat; PENINSULAR: Ranpn§urat Thani,
Phangnga, Phatthalung, Songkhla, Narathiwat, Yala.

Distribution.— Laos, Peninsular Malaysia, Singapore, SumatreBamdeo.

Ecology.— On moist mossy cliffs or on tree trunks and bheas; and growing
on the ground in rocky or sandy heath soils in grasossy places, often locally
abundant in exposed areas on the mountain ridges, aéso found in lowland
evergreen forest, alt. 300-950 m. Common. Flowefimglune-August, fruiting in
October-May.

Vernacular.— Ueang Mar(Lgaqﬁ’u) (General).

Specimens examined.— BETONG: J. Wai59 (PSU), 321 (PSU), 351 (PSU),
421 (BCU, PSU), 799 (BCU, PSU), 811 (BCU, PSU), &8U); PHATTHALUNG:
J.F. Maxwell 86-662 (PSU); SONGKHLAK. Sridith 321 (PSU),Hamilton &
Congdom474 (PSU).
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103. Coelogyne prasina Ridl., J. Linn. Soc., Bot. 32: 326. 1896; Mat. Malay.
Penins. 1: 133. 1907; Fl. Malay Penins. 4: 136.4192olttum, Rev. Fl. Malaya 1:
244, fig. 47. 1953; Seidenf. & J.J. Wood, OrchigsmPMal. & Sing.: 201, fig. 85a.
1992; D.A. Clayton, Gen. Coelogyne (Synopsis): H1210F. 2002—C. rhizomatosa
J.J. Sm., Recueil Trav. Bot. Neerl. 1: 146. 1%ate 47D-C.

Sympodial epiphyte, lithophyte or sometimes terigstplant; rhizome
creeping, with 4-5 internodes between the pseuthsbdl.5-11.5 cm apart, 4-6 mm in
diam.; roots long, hairy when youngseudobulbs consisting of one internode,
fusiform or narrowly ovoid-pyriform, 5-8 by 1-1.6n; greenish, bearing 2 leaves at
the top, base enclosed with sheathing brattaves convolute, glabrous, not
sheathing at the base; petiole grooved, 1-1.5 am; Iblade thinly coriaceous, plicate,
elliptic or obovate, 8.5-15 by 3-5.5 cm, light tark green, with 5 or 7 main veins,
apex acute-acuminate, base attenuate, margin ueduhdlorescences synanthous,
loosely 2-4-flowered, erect, 10-13.5 cm long; pedenenclosed with imbricating
bracts and new developing leaves at the base, 07.86A1 long, glabrous; rachis
flexuous, 1-3.5 cm long, glabrous; floral bractslweous, boat-shaped, elliptic-ovate
when flattened, 10-20 by 3-7 mm, greenish, glabrapex obtuse or acute, margin
involute. Flowers opening in succession, resupinate, ca. 1.5 cmaim.d pale green;
pedicels 7-8 mm long, glabrouSepals glabrous, apex acute; dorsal sepal ovate, 11-12
by 5-5.5 mm, 5-veined; lateral sepals narrowly eydtl-12 by 3.5-4 mm, 3- or 5-
veined.Petals narrowly triangular, with a narrowly long tip, ck0 by 1 mm, glabrous,
3-veined, apex obliquely obtudep 3-lobed,+ pandurate when flattened, 10-11 by 7-
8 mm; side lobes erect, rounded, ca. 3 mm high, ™A% long; midlobe broadly
clawed, orbicular or obovate, 6-7 by ca. 6 mm, apgéwrtly obtuse or broadly
rounded, notched, slightly recurved; keels 2(-Bghsly curved, smooth, 2 prominent
keels extending from the base of lip to the midofienidlobe, with a small median
keel. Column slender, winged, broadening upwards, slightly edrto the front, ca. 5
mm high, apex hood-shaped; operculum broadly oleowabrbicular or cordate, ca. 1
by 1 mm.Pallinia 4, equally sized, arranged in 2 pairs, solid, evat7-0.8 by 0.5-0.6
mm in each polliniumStigma semi-orbicular in outline, cup-shaped, margin ated,

rostellum semi-orbicular, ca. 1 by 1 m@vary inferior, distinctly ridged, 4-6 mm
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long, glabrous, 3-carpellate, 1-locular, placeontaparietal; ovules numerous, minute.
Capsule with persistent column and perianth parts, disiygncidged, obovoid or
ellipsoid, 2-2.5 by 1-1.2 cnBeeds numerous, elliptic to linear-elliptic, 0.5-0.9 Byl-
0.15 mm, creamy.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia, Sumatra, Java, Borneo, Sadawnd

Moluccas.

Ecology.— Growing on tree trunks, on moist mossy rocksnaricky or sandy
heath soils with the litter of decaying leaves,allsufound in mossy places in partial
or deep shade of the quartzitic phyllite ridge§%@-700 m alt., often highly abundant
in montane forest (outside Thailand). Very rarelmailand. Flowering in June-July,

fruiting in August-February.

Vernacular.—

Remarks.— This species is a new record for Thailand. A fdant specimens
were collected from the study area, more collesti@re expected from Thai-

Malaysian border.

Specimens examined.— BETONG:J. Wai580 (PSU), 780 (PSU), 806 (BCU,
BKF, PSU), 905 (PSU).
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104. Coelogyne rochussenii de Vriese in lll. Orch. PIl. (Bauer & Lindley): 2. 1854;
Ridl., Mat. Fl. Malay. Penins. 1: 128. 1907; Fl. IshaPenins. 4: 131. 1924; Holttum,
Rev. Fl. Malaya 1: 257, fig. 54. 1953; Seidenf. &isnand, Orchids Thailand 2: 120,
figs. 89a-b, 90. 1959; Backer & Bakh.f., Fl. JaBpérmatoph.) 3: 282. 1968; Seidenf.,
Dansk Bot. Ark. 29(4): 63, fig. 25. 1975; Seide&fJ.J. Wood, Orchids Pen. Mal. &
Sing.: 213, fig. 91a-b, pl. 12c. 1992; de Vogelcldd Monogr. 6: 29, fig. 18, pl. 3c.
1992; D.A. Clayton, Gen. Coelogyne (Synopsis): 14I8,17A. 2002.—Coelogyne
macrobulborHook.f., Fl. Brit. India 5: 836. 189®late 48A-D.

Sympodial epiphyte, lithophyte or sometimes teri@stplant; rhizome
creeping, woody, with 5-10 internodes between geudobulbs, up to 10 cm apart, 7-
12 mm in diam.; roots hairy when youri@seudobulbs consisting of one internode,
grooved, narrowly cylindrical, 10-20 by 2-2.8 cnregnish or yellowish, bearing 2
leaves at the topLeaves convolute, glabrous, not sheathing at the baséplpe
grooved, 3-10 cm long; blade thinly coriaceous,idrigplicate, oblanceolate or
narrowly elliptic, 16-45 by 4.5-10.5 cm, glossy]lgwish to dark green, with 5 or 7
main veins, apex shortly acuminate, base attenuadegin undulatel nflorescences
heteranthous, loosely 35-52-flowered, pendulous, tapl00 cm or more long;
peduncle enclosed with the scales of young sho@t,ch long, sparsely minutely
hairy; rachis straight or very slightly flexuousy to 70 cm or more long, sparsely
minutely hairy; floral bracts persistent, boat-skdypelliptic when flattened, 2-2.5 by
1-1.5 cm, pinkish brownish or flesh-coloured, spbrsninutely hairy, apex obtuse,
margin involute Flowers fragrant, all opening at the same time, resupjra& cm in
diam.; pedicels 6-17 mm long, glabrous or subglakr8epals greenish or yellowish
cream, glabrous, 7- or 9-veined, apex acute; daegahl narrowly elliptic or oblong-
lanceolate, 3-3.3 by 0.7-0.8 cm; lateral sepal®miplanceolate, slightly falcate, 2.9-
3.1 by 0.65-0.7 cm, midrib keeleetals linear-elliptic to linear-lanceolate, 2.9-3.2 by
0.45-0.5 cm, greenish or yellowish cream, glabréugegined, apex acuteip 3-lobed,
elliptic to elliptic-ovate when flattened, 2.5-209 1.7-1.8 cm; side lobes erect, 5.5-7
mm high, 1.5-1.7 cm long, forward edges roundedser slightly recurved, outside
whitish, inside white with brown veins; midlobegdlily recurved, ovate, 1.2-1.5 by 1-
1.1 cm, white with some brown, apex acute-acumjnatargin erose and usually

crisped; keels 7, prominent, 1-2 mm high, margmbiiiate, median keel reaching to
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the base of midlobe, 2 prominent keels extendiamfthe base of lip to the middle of
midlobe, further 2 inner lateral keels developexnhfrthe base of midlobe to the middle
of midlobe, 2 outermost keels usually short or wetl-developed Column winged,
broadening upwards, slightly curved to the fronf/-1.9 cm high, apex hooded,
emarginate, irregularly toothed; operculdnobovate in outline, bell-shaped, 2.5-3 by
2.5 mm.Poallinia 4, equally sized, arranged in 2 pairs, solid, exailong, slightly
falcate, 1-1.5 by 0.8-1 mm in each polliniuBtigma suborbicular in outline, cup-
shaped, margin elevated; rostellum semi-orbicutaovate, 2-2.5 by ca. 2 mmvary
inferior, distinctly ridged, 6-8 mm long, minutellgairy, 3-carpellate, 1-locular,

placentation parietal; ovules numerous, minktelit andSeeds not seen.
Thailand.— PENINSULAR: Nakhon Si Thammarat, Yala.
Distribution.— Peninsular Malaysia, Sumatra, Java, Borneo aiigpppihes.

Ecology.— On moist mossy cliffs or on tree trunks and bhes; occasionally
found on the ground in rocky or sandy heath soitk whe decaying organic matter,
locally common in semi-exposed and partially shadexhs of the quartzitic phyllite
ridges, and also found in lowland evergreen forakt, 100-700 m. Uncommon in
Thailand. Flowering in May-July.

Vernacular.— Ueang Sai Sertémmma’%m) (Peninsular).

Specimen examined.— BETONG:J. Wail073 (PSU).

105. Coelogyne testacea Lindl.,, Edwards's Bot. Reg. 28 (Misc.): 38. 184®ok.f.,
Fl. Brit. India 5: 829. 1890; Ridl., Mat. Fl. Malafenins. 1: 127. 1907; Fl. Malay
Penins. 4: 128, fig. 169. 1924; Holttum, Rev. Flalda 1: 259. 1953; de Vogel,
Orchid Monogr. 6: 35, fig. 21, pl. 4b. 1992; Seifiefa J.J. Wood, Orchids Pen. Mal.
& Sing.: 215, fig. 91e-g. 1992; D.A. Clayton, Geboelogyne (Synopsis): 151, pl.
17E. 2002.—C. sumatranal.J. Sm., Bull. Dept. Agric. Indes Neerl. 15: 90&.Plate
48E-G.
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Sympodial epiphyte or lithophyte; rhizome creepimgther short, woody,
between the pseudobulbs close together to 2 cnt, &&0 mm in diam.; roots hairy
when young.Pseudobulbs consisting of one internode, grooved, ovoid toraaly
ovoid, 5-13 by 2-4 cm, greenish or yellowish, begri2 leaves at the top, base
enclosed with sheathing bracktsaves convolute, glabrous or sparsely minutely hairy,
not sheathing at the base; petiole grooved, 4-20lamg; blade thinly coriaceous,
rigid, plicate, oblanceolate or narrowly elliptit3-40 by 2.7-8 cm, yellowish green or
light to dark green, with 5 main veins, apex aauteshort acuminate, base attenuate,
margin entire or slightly undulatel.nflorescences proteranthous, loosely 5-11-
flowered, pendulous, 10-25 cm long; peduncle emdowith the scales of young
shoot, 3-7 cm long, sparsely minutely hairy; ragtisight or slightly flexuous, 7-18
cm long, sparsely minutely hairy; floral bracts gistent, boat-shaped, ovate to
orbicular when flattened, 1-1.5 by 0.7-1.3 cm, lm@l or greenish, sparsely minutely
hairy, apex acute to rounded, margin involiEéowers fragrant, all opening at the
same time, resupinate, 4-5 cm in diam.; pedicels2 6mm long, glabrous or
subglabrousSepals yellowish cream to flesh-coloured, glabrous, 79eareined, apex
acute; dorsal sepal elliptic-oblong, 2.2-2.9 by-D.tm; lateral sepals oblong-
lanceolate, slightly falcate, 1.9-2.7 by 0.6-0.9, cmidrib strongly keeledPetals
linear-oblong, 2.2-2.6 by 0.3-0.4 cm, yellowishamreto flesh-coloured, glabrous, 3-
or 5-veined, apex acuteip 3-lobed, elliptic when flattened, 1.7-2.5 by 1.8-tm;
side lobes erect, 6-8 mm high, 1-1.8 cm long, fodvadges obtuse or rounded,
slightly recurved, irregularly toothed or entir@rkl brown except the margin; midlobe
recurved, broadly spatulate to obovate or broadiptie-ovate, 6-7 by 7-9 mm,
yellowish cream to flesh-coloured with some browpex retuse to truncate with a
short tip or acute, margin crisped, irregularlytheal; keels 4(-5) or 6(-7), prominent,
up to 1 mm high, with dentate or hair-like proceasi with an indistinct median keel,
2 prominent keels extending from the base of liméar the tip of midlobe, further 2
or 4 lateral keels only present on the midlobe evetbped from near the base of
hypochile to the topColumn slender, winged, broadening upwards, curved to the
front, ca. 1.5 cm high, apex hood-shaped; opercdlwhovate in outline, bell-shaped,
2.5-3 by ca. 2 mnPollinia 4, equally sized, arranged in 2 pairs, solid, exailong,

1.5-2 by ca. 0.8 mm in each polliniurBtigma + semi-orbicular in outline, cup-
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shaped, margin elevated; rostellum semi-orbicudar,1.5 by 2 mmOvary inferior,
distinctly ridged, 5-7 mm long, sparsely minutelgirly, 3-carpellate, 1-locular,
placentation parietal; ovules numerous, min@apsule with persistent column and

perianth parts, distinctly ridged, obovoid, 4.5¥%622.5 cm.Seeds not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia, Singapore, Sumatra and Borne

Ecology.— On moist mossy rocks or growing on tree trunkd amanches,
often locally abundant in both exposed and shadasaof the quartzitic phyllite
ridges, and also found in lowland evergreen forafit, 300-700 m. Very rare in

Thailand. Flowering in February-April, fruiting May-February.

Vernacular —

Remarks.— This species is a new record for Thailand. A fdant specimens
were collected in the present study. Additionalcapens and field surveys along

Thai-Malaysian border are still needed.

Specimens examined.— BETONG: J. Wai 194 (PSU), 686 (BCU, BKF,
PSU).

106. Coelogyne trinervis Lindl., Gen. Sp. Orchid. PIl.: 41. 1830; Hook.fl, Brit.
India 5: 832. 1890; Seidenf. & Smitinand, Orchidsailand 2: 115, fig. 85, pl. IV.
1959; Seidenf., Dansk Bot. Ark. 29(4): 44, fig. 1875; Opera Bot. 114: 112. 1992,
Seidenf. & J.J. Wood, Orchids Pen. Mal. & Sing.7 2fly. 88a-d. 1992; D.A. Clayton,
Gen. Coelogyne (Synopsis): 214, pl. 24C. 280Z. cinnamomedeijsm. & Binn.
(non Lindl.), Natuurk. Tijdschr. Ned.-Indié 24: 308362; Holttum, Rev. Fl. Malaya
1: 253. 1953.—€. rhodeanaRchb.f., Gard. Chron.: 901. 1867.6- rossianaRchb.f.,
Gard. Chron. 2: 808. 1884.-. angustifoliaRidl., J. Linn. Soc., Bot. 32: 322. 1896;
Mat. Fl. Malay. Penins. 1: 130. 1907.&- pachybulborRidl., J. Linn. Soc., Bot. 32:
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324. 1896.—C. wettsteinian&chltr., Oesterr. Bot. Z. 69: 124. 1920&--stenophylla
Ridl., Fl. Malay Penins. 4: 132. 1928late 49A-B.

Sympodial epiphyte or lithophyte; rhizome creepingpody, with 4-5
internodes between the pseudobulbs, up to 5.5 am, &10 mm in diam.; roots hairy
when youngPseudobulbs consisting of one internode, ridged, ovoid to rgtical, 6-
10 by 2.5-4 cm, greenish or yellowish, bearing&/és at the top, base enclosed with
sheathing bractsLeaves convolute, glabrous, not sheathing at the baséplpe
grooved, 4-10 cm long; blade thinly coriaceousdriglicate, narrowly elliptic-oblong
to linear-oblong, 18-37 by 2.3-6 cm, yellowish grear light to dark green, with 3
prominent veins, apex acute, base attenuate, mamgiime or slightly undulate.
I nflorescences proteranthous, loosely 3-6-flowered, erect or ging towards the tip,
10-13 cm long; peduncle enclosed with the scalegooihg shoot, 5-6.5 cm long,
glabrous; rachis rather straight, 5-6.5 cm longbgbus; floral bracts often caducous,
boat-shaped, elliptic when flattened, 2.2-2.5 b8-D5 cm, creamy or brownish,
glabrous, apex acuminate, margin involutéowers all opening at the same time,
resupinate, 3.5-4 cm in diam.; pedicels 4-16 mng|a@iabrousSepals creamy white
or yellowish, glabrous, 7- or 9-veined; dorsal $eghptic-oblong, 2-2.2 by 0.6-0.8
cm, apex acute or obtuse; lateral sepals oblongetaate, slightly falcate, 1.9-2.1 by
0.5-0.7 cm, apex acute, midrib strongly keeledals linear-oblong, 1.9-2 by 0.2-0.3
cm, creamy white or yellowish, glabrous, 3- or taeel, apex acuminateip 3-lobed,
ovate when flattened, 1.8-2 by 1.3-1.5 cm; sideedobrect, 5-6 mm high, 1-1.1 cm
long, forward edges obliquely obtuse, reddish braeweept the margin; midlobe
recurved, broadly clawed, orbicular or broadlyptit-ovate, 8-9 by 7-8 mm, creamy
white, with a brown central patch, apex acute duse with a short tip, margin
crisped, slightly irregularly toothed; keels 5, amgy white, crenulate-undulate,
minutely warty, 3 keels extending from the basdipfto near the tip of midlobe, 2
further lateral keels only present on the midldb@lumn slender, winged, broadening
upwards, curved to the front, 1.4-1.5 cm high, apeod-shaped; operculum
obovate in outline, bell-shaped, 2-2.5 by ca. 2 rRatllinia 4, equally sized, arranged
in 2 pairs, solid, ovate-oblong, ca. 2 by 1 mm acte pollinium. Stigma semi-

orbicular in outline, cup-shaped, margin elevatediellum semi-orbicular, ca. 2 by 3
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mm. Ovary inferior, ridged, 5-6 mm long, glabrous, 3-carpwl 1-locular,
placentation parietal; ovules numerous, min@apsule with persistent column and
perianth parts, distinctly ridged, obovoid or elyd, 3.5-4 by 1.3-1.6 cnSeeds
numerous, lanceolate or oblong, 0.4-0.6 by 0.1-éhfirg creamy.

Thailand.— NORTHERN: Mae Hong Son, Chiang Mai; NORTH-EASTERN
Loei, Nong Khai, Phetchabun; EASTERN: Nakhon Ratotha; SOUTH-WESTERN:
Kanchanaburi; SOUTH-EASTERN: Chanthaburi, Trat; RMEBULAR: Surat Thani,
Phangnga, Trang, Yala.

Distribution.— Indochina, Myanmar, Peninsular Malaysia, Sumalaxa and

Moluccas.

Ecology.— On moist mossy cliffs or growing on tree trunksdabranches,
often locally abundant in both exposed and shadgsaof the mountain ridges at 600-
950 m alt.,, and also found in lowland evergreeresor Common. Flowering in

October-November, fruiting in December-October.

Vernacular.— Ueang Mal(l,ﬁyawmﬂ) (Northern).

Specimens examined.— BETONG:J. Wai287 (PSU), 381 (PSU), 909 (PSU).

107. Coelogyne velutina de Vogel, Orchid Monogr. 6: 38, fig. 23, pl. 4@92; D.A.
Clayton, Gen. Coelogyne (Synopsis): 153, pl. 1882—C. tomentosd.indl. var.
penangensisiook.f., Fl. Brit. India 5: 830. 189®Ilate 49C-D.

Sympodial epiphyte or lithophyte; rhizome creepimgther short, woody,
between the pseudobulbs closed together to 1.5part, &8-15 mm in diam.; roots
hairy when youngPseudobulbs consisting of one internode, grooved, ovoid, 785-1
by 4-8 cm, greenish, bearing 2 leaves at the tape lenclosed with sheathing bracts.
Leaves convolute, minutely hairy, not sheathing at thedygetiole grooved, 4-21 cm
long; blade thinly coriaceous, rigid, plicate, afdaolate, 22-60 by 7-16 cm, usually
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dark green, with 5, 7 or 9 main veins, apex acuteindase attenuate, margin
undulate.Inflorescences heteranthous, loosely 5-35-flowered, pendulous9@xm
long; peduncle enclosed with the scales of yourapl6-11 cm long, densely hairy;
rachis slightly flexuous, 19-78 cm long, denselynhéfloral bracts persistent, boat-
shaped, broadly elliptic when flattened, 1.3-2.109-1.9 cm, apex obtuse, margin
involute, brownish or greenish, densely halFyowers all opening at the same time,
resupinate, 5-5.5 cm in diam.; pedicels 1.2-2.2lang, hairy.Sepals pale cream to
pinkish cream, sparsely hairy outside, 7- or 9-edjmapex acute; dorsal sepal oblong
or oblong-oblanceolate, 2.5-3 by 0.7-0.9 cm; ldtsegals oblong-lanceolate, slightly
falcate, 2.5-2.7 by 0.7-0.8 cm, midrib strongly lkeePetals linear-oblanceolate, 2.5-
2.8 by 0.3-0.4 cm, pale cream to pinkish creambrghas, 3- or 5-veined, apex acute.
Lip 3-lobed, broadly elliptic-ovate when flattened?2-2.4 by 2.1-2.4 cm, outside pale
cream to pinkish cream, inside brown with whitisking, apical part brown on both
sides; side lobes erect, 6-9 mm high, 1.7-2.2 cny,ldorward edges obtuse or
rounded, slightly recurved; midlobe strongly readybroadly ovate to orbicular, 7-8
by 9-10 mm, apex emarginate with a short tip, nmaigiegularly toothed; keels 5,
prominent, yellowish (except for the apical paft)2 mm high, irregularly toothed,
undulate, 3 keels extending from the base of lipear the tip of midlobe, 2 further
lateral keels only present on the midlol@lumn slender, winged, broadening
upwards, curved to the front, 1.5-1.7 cm high, ape&ded; operculurmt obovate in
outline, bell-shaped, 3-3.5 by 2.5-3 miallinia 4, equally sized, arranged in 2 pairs,
solid, ovate-oblong, ca. 2 by 1 mm in each polimiuStigma semi-orbicular in
outline, margin elevated; rostellum semi-orbiculaf-3 by 4-5 mmQOvary inferior,
ridged, 6-10 mm long, densely hairy, 3-carpelldtdocular, placentation parietal,
ovules numerous, minuteCapsule with persistent column and perianth parts,
distinctly ridged, ellipsoid or obovoid, 4.5-5.5 By2.5 cm.Seeds numerous, linear-
elliptic, 1-2 by 0.1-0.2 mm, creamy.

Thailand.— PENINSULAR: Yala.

Distribution.— Peninsular Malaysia.
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Ecology.— On moist mossy cliffs or growing on tree trunksdabranches,
often locally abundant in both exposed and shadgsaof the mountain ridges at 650-
1,000 m alt. Rare. Flowering in January-March, tingi in April-February. Floral

visitors were mainly honey bees.

Vernacular —

Specimens examined— BETONG: J. Wai 157 (PSU), 587 (BCU, BKF,
PSU).

108. Dendrobium acerosum Lindl., Edwards's Bot. Reg. 27 (Misc.): 42. 1841;
Hook.f., Fl. Brit. India 5: 726. 1890; Ridl., M&El. Malay. Penins. 1: 43. 1907; FI.
Malay Penins. 4: 38. 1924; Holttum, Rev. Fl. Maldya838, fig. 93. 1953; Seidenf. &
Smitinand, Orchids Thailand 2: 274, fig. 206. 196@jdenf., Opera Bot. 83: 239, fig.
162, pl. XXVId. 1985; Seidenf. & J.J. Wood, OrchiBen. Mal. & Sing.: 423, fig.
192e-h. 1992Plate 49E-F.

Sympodial epiphyte, without distinct rhizom&tems flexuous, with many
leaves, 5-10 cm or more long, 1-2 mm in diam.;rimdées 5-10 mm lond-eaves
distichous, slightly recurved, subterete, formingita angles to the stem, glabrous,
sheathing at the base; sheaths slightly longer iti@nnodes; blade thick and fleshy,
rigid, linear, 10-25 by 1-2 mm, light to dark greapex acutd.nflorescences terminal
or lateral from the leafless apical part of thersté-flowered; floral bracts appressed,
chaffy, elliptic-oblong, ca. 2.5 by 1 mm, glabrowgex acuteFlowers borne in
succession from small groups of bracts at nodesipieate, ca. 10 by 8 mm, creamy
white; pedicels 7-8 mm long, glabrouSepals with purple veins, glabrous; dorsal
sepal triangular-ovate, ca. 4 by 2 mm, 3-veine@xagcute; lateral sepals connate at
the base and adnate to the column-foot forming iatune, triangular-ovate, ca. 9 mm
long from tip of mentum, ca. 3 mm wide, 4-veinedex acute, base obliquBetals
oblong, ca. 4 by 1 mm, glabrous, 1l-veined, apexssbi_ip without side lobes,
obovate, ca. 9 by 5 mm, with a raised yellow patchthe middle, apex curved

forwards, cleft.Column ca. 0.5 mm high; column-foot 6-7 mm long, with raadl
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gland at the base; operculuforbicular, ca. 1 mm in dianollinia 4, equally sized,

arranged in 2 pairs, solid, ovate-oblong, slighi#icate, ca. 0.7 by 0.3 mm in each
pollinium. Stigma + elliptic in outline.Ovary inferior, ca. 2 mm long, greenish, with
purple veins, glabrous, 3-carpellate, 1-loculaacphtation parietal; ovules numerous,

minute.Fruit andSeeds not seen.

Thailand.— NORTHERN: Phitsanulok; SOUTH-WESTERN: Kanchanabur
Prachuap Khiri Khan; CENTRAL: Nakhon Nayok; SOUTHAETERN: Chanthaburi,
Trat; PENINSULAR: Chumphon, Ranong, Surat Thani,a®inga, Nakhon Si
Thammarat, Trang, Narathiwat, Yala.

Distribution.— Myanmar, Peninsular Malaysia, Sumatra and Borneo.

Ecology.— Growing on tree trunks and branches in semi-exgh@seas of the
guartzitic phyllite ridges, alt. 650 m. Uncommotowering in June.

Vernacular — Kluai Mai Mue Nang naelsiiiaue) (Chumphon); Khao Phae
(uwe) (Chanthaburi).

Remarks.— Only one plant was found in this study.

Specimen examined.— BETONG:J. Wai784 (PSU).

109. Dendrobium bifarium Lindl., Gen. Sp. Orchid. Pl.: 81. 1830; Hook.fl, Brit.
India 5: 732. 1890; Ridl., Mat. Fl. Malay. Penids45. 1907; Fl. Malay Penins. 4: 42.
1924; Holttum, Rev. Fl. Malaya 1: 322. 1953; Sefd&nSmitinand, Orchids Thailand
2: 247. 1960; Seidenf., Bot. Tidsskr. 67: 103, fig. 1972; Opera Bot. 83: 173, fig.
119, pl. XIXd. 1985; Seidenf. & J.J. Wood, Orchisn. Mal. & Sing.: 399, fig. 180a-
c. 1992 Plate 50A-B.

Sympodial epiphyte, lithophyte or sometimes terrasplant; rhizome very
short; roots stout, 1-3 mm in diaiBtems close together, erect or pendulous, slender,
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fleshy, with many leaves, 15-70 cm long, 2-5 mndigim.; internodes 5-15 mm long.
Leaves distichous, dorso-ventrally flattened, glabrodeeathing at the base; sheaths as
long as the internodes; blade thinly coriaceousorabto oblong-lanceolate, 1.5-3.6
by 0.4-1 cm, usually light green, apex acute, assted. | nflorescences lateral from
the leafy stem, 1-flowered; floral bracts appresseangular-ovate, 1.5-3 by 1-2 mm,
glabrous, apex acute to acumindtéowers borne in succession from small groups of
bracts at the nodes, resupinate, ca. 1.5 cm in.dedicels 5-8 mm long, glabrous.
Sepals creamy white or greenish, glabrous; dorsal sepatey 6-6.5 by 3-3.5 mm, 5-
veined, apex acuminate, slightly recurved; lateeglals connate at the base and adnate
to the column-foot forming a mentum, ovate, 10-Irh tong from tip of mentum, 3-4
mm wide, 5-veined, apex acuminate, recurved, babgue. Petals oblong-lanceolate,
slightly falcate, 6-6.5 by 1.5-2 mm, creamy white gveenish, glabrous, 3-veined,
apex acuminate.ip without distinct side lobes, fleshy, obovate, BHYy 7-7.5 mm,
with many warty ridges in the central part, creamlyite with pale green in the
middle, apex rounded or emarginate, base adndhetedges of column-foot forming
a spur.Column ca. 2 mm high; column-foot 4-5 mm long; operculwomp-like,
subquadrangular, ca. 1 mm in diaRollinia 4, equally sized, arranged in 2 pairs,
solid, ovate-oblong, slightly falcate, 0.9-1 by @©.3 mm in each polliniumStigma
ovate in outlineOvary inferior, 3-4 mm long, creamy white, glabrous,8gaellate, 1-
locular, placentation parietal; ovules numerousyuta.Fruit andSeeds not seen.

Thailand.— PENINSULAR: Narathiwat, Yala.

Distribution.— Peninsular Malaysia, Singapore, Sumatra, Bornea a
Moluccas.

Ecology.— On moist mossy cliffs or on tree trunks and bhas; sometimes
growing on the ground in rocky or sandy heath swith the litter of decaying leaves,
often found in both partial shade and semi-expaa@as of the quartzitic phyllite
ridges, alt. 600-700 m. Very rare in Thailand. Féowwg all year round, more flowers

in May-July.
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Vernacular —
Specimens examined.— BETONG: J. Wai335 (PSU), 731 (BCU, PSU), 838
(PSU).

110. Dendrobium crumenatum Sw., J. Bot. (Schrader). 2: 237. 1799; Hook.f., Fl.
Brit. India 5: 729. 1890; Ridl., Mat. Fl. Malay. ®as. 1: 48. 1907; Fl. Malay. Penin.
4: 42. 1924; Holttum, Rev. Fl. Malaya 1: 329. 195&jdenf. & Smitinand, Orchids
Thailand 2: 259, fig. 195, pl. XI. 1960; Backer &ld.f., Fl. Java (Spermatoph.) 3:
349. 1968; Seidenf., Opera Bot. 83: 200, fig. 1B83835; Opera Bot. 114: 248. 1992;
Seidenf. & J.J. Wood, Orchids Pen. Mal. & Sing.94fy. 185. 1992Plate 50C-D.

Sympodial epiphyte or lithophyte, without distinttizome; roots stout, 1-3
mm in diam.Stems erect or pendulous, with many leaves, 40-70 crg,lswollen part
(pseudobulbs) of 3 internodes near the base, fusjfé-10 cm long, 1-2 cm in diam.,
longitudinal ridged when old; internodes 1.5-4.5 long. Leaves distichous, dorso-
ventrally flattened, glabrous, sheathing at theepbakeaths as long as the internodes;
blade fleshy, rigid, coriaceous, elliptic-oblongdblong-lanceolate, 5-8.5 by 1-2.5 cm,
light to dark green or reddish purple, apex retusélorescences lateral from the
leafless apical part of the stem, 1-flowered; fldnacts appressed, chaffy, triangular-
ovate, 4-8 by 3-5 mm, glabrous, apex acElewers fragrant, lasting only one or two
days, borne in succession from small groups oftbracthe nodes, resupinate, 3.5-4
cm in diam.; pedicels 1-1.2 cm long, glabro8epals white, glabrous; dorsal sepal
elliptic-oblong to oblong-lanceolate, 2-2.3 by @.B- cm, 7-veined, apex acute,
slightly recurved; lateral sepals connate at theeband adnate to the column-foot
forming a mentum, triangular-lanceolate, 2.8-3.5lomg from tip of mentum, 9-10
mm wide, 7-veined, apex acuminate, recurved, batique. Petals elliptic, ca. 2 by
0.8 cm, white, glabrous, 3- or 5-veined, apex abtisacuteLip 3-lobed, elliptic or
obovate when flattened, 2.7-3 by 1.5-1.7 cm, whitih yellow keels in the middle;
side lobes erect, ca. 5 mm high, ca. 2 cm longydadl edges obtuse or rounded,
slightly recurved, entire or slightly undulate; holde recurved, broadly spatulate,
orbicular to obovate or broadly elliptic-ovate, 1-lby 1-1.2 cm, apex rounded to

truncate with a short tip or acute, margin crispeagularly toothed; keels 5 or 3,



193

extending from the base of lip to the middle of i, crenulate-undulate and
prominent on the midlob&olumn 2.5-3 mm high; column-foot 1.5-1.6 cm long, with
a small gland at the base; operculum cup-like, sabicangular, ca. 2-2.5 mm in diam.
Pollinia 4, equally sized, arranged in 2 pairs, solid, émtate-falcate, 2-2.5 by 0.5-1
mm in each polliniumStigma suborbicular in outlineOvary inferior, 3-5 mm long,

greenish, glabrous, 3-carpellate, 1l-locular, pleat@n parietal; ovules numerous,

minute.Capsule ellipsoid.Seeds not seen.

Thailand.— EASTERN: Nakhon Ratchasima; SOUTH-WESTERN:
Kanchanaburi, Prachuap Khiri Khan; CENTRAL: Nakhddayok; SOUTH-
EASTERN: Chon Buri, Chanthaburi, Trat; PENINSULARChumphon, Krabi,
Ranong, Surat Thani, Phangnga, Nakhon Si Thammarahg, Satun, Songkhla,

Pattani, Narathiwat, Yala.
Distribution.— India, China, Myanmar, Peninsular Malaysia antifhnes.

Ecology.— Growing on rocks, on the litter of decaying lesee on tree trunks
and branches, found in both exposed and shady afd¢he quartzitic phyllite ridges,
and also found in coastal heath forest, lowlandgeen forest, durian and rubber
plantations, from sea level to 700 m alt. Very camnnFlowering all year round, more

flowers in rainy season.

Vernacular.— Nok Kayang(unnzend) (Chon Buri); Buap Klang Haguau
naNm) (Chiang Mai); Sae Phra lfudwszduns) (Chanthaburi, Trat); Wai Tamoi

(vmaezuae), Ueang Mali(teasuzd) (Central, Peninsular).

Specimens examined.— BETONG: J. Wai 427 (PSU), 766 (PSU);
PHANGNGA: Ch. Laongpol805 (PSU); TRANG:J.F. Maxwell 85-280 (PSU);
SONGKHLA: J.F. Maxwell85-1153 (PSU); NARATHIWAT:J.F. Maxwell87-496
(PSU).
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111. Dendrobium farmeri Paxton, Mag. Bot. 15: 241849; Hook.f., Fl. Brit. India 5:

750. 1890; Holttum, Rev. Fl. Malaya 1: 282, fig.. @953; Seidenf. & Smitinand,
Orchids Thailand 2: 195. 1960; Seidenf., Opera B@t. 26, fig. 10, pl. lld. 1985;
Seidenf. & J.J. Wood, Orchids Pen. Mal. & Sing53fg. 161f-k, pl. 24c. 199Plate
50E-G.

Sympodial epiphyte or lithophyte, without distinttizome; roots stout, 2-3
mm in diam.Pseudobulbs of 6-9 internodes, more or less erect, with 3-dvés,
fusiform, strongly 4-angled, thickened upwards franslender base, up to 40 cm or
more long, 1.5-3 cm in diam.; internodes 0.5-6 amgl Leaves distichous, dorso-
ventrally flattened, glabrous, without distinct aties at the base; blade coriaceous,
rigid, elliptic-oblong, 14-18.5 by 2.5-5 cm, greeapex acute to acuminate.
Inflorescences lateral from near the apical part of stem, racemdsosely many-
flowered, pendulous, up to 30 cm or more long; pethi 4-5.5 cm long, glabrous;
peduncular bracts appressed, 4-6 mm long, glabapex obtuse; rachis 13.5-22 cm
long, glabrous; floral bracts appressed, oblongdatate, 5-8 by 2.5-4 mm, glabrous,
apex acuteFlowers showy, fragrant, long lasting, resupinate, 4-5 mmdiam.;
pedicels 2-2.5 cm long, glabrouSepals white tinged purple, glabrous; dorsal sepal
oblong-lanceolate or elliptic-oblong, 2.3-2.6 by-Q.1 cm, 5- or 7-veined, apex
obtuse, curved forwards; lateral sepals connatbeabase and adnate to the column-
foot forming a mentum, slightly concave, ovate-kwiate or elliptic, 2.7-2.9 cm long
from tip of mentum, 1-1.2 cm wide, 7-veined, apeuta, base obliqu®etals clawed,
broadly ovate, 2.2-2.7 by 1.4-1.8 cm, white tingedple, 5- or 7-veined, apex obtuse,
margin finely fringedLip without distinct side lobes, clawed, with a fleghickening
near the base, concave, ovate to suborbicular ilatened, 2-2.5 by 1.5-1.7 cm,
apex obtuse, margin finely fringed, white tingedpbe, with yellow in the middle,
densely hairyColumn 3-4 mm high; column-foot 4-5 mm long, with a disti hollow
nectary; operculum cup-like, obovate or suborbigwa. 2-2.5 mm in dianPollinia
4, equally sized, arranged in 2 pairs, solid, lirgalong, slightly falcate, 1.5-2 by 0.2-
0.3 mm in each polliniunttigma ovate or elliptic in outlineOvary inferior, 8-10 mm
long, creamy, yellowish or greenish, glabrous, febate, 1-locular, placentation

parietal; ovules numerous, minuka.uit andSeeds not seen.



195

Thailand.— NORTHERN: Chiang Mai; SOUTH-WESTERN: Kanchanaburi
SOUTH-EASTERN: Chon Buri, Chanthaburi, Trat; PENINRR: Chumphon,
Ranong, Surat Thani, Phangnga, Nakhon Si Thamnidaaathiwat, Yala.

Distribution.— Nepal, Sikkim, Bhutan, India, Vietham, Myanmar dan

Peninsular Malaysia.

Ecology.— Growing on rocks or on tree trunks and brancfmmd in partial
shade of the quartzitic phyllite ridges, alt. 6AB7m. Uncommon. Flowering in

February-April.

Vernacular.— Ueang Mat ChanQLSVaanamig) (General).

Specimens examined.— BETONG:J. Wai609 (PSU), 621 (PSU).

112. Dendrobium leonis (Lindl.) Rchb.f., Ann. Bot. Syst. (Walpers) 6: 280861;
Hook.f., Fl. Brit. India 5: 723. 1890; Ridl., Makl. Malay. Penins. 1: 41. 1907; FI.
Malay Penins. 4: 37. 1924; Holttum, Rev. Fl. Maldya834, fig. 90. 1953; Seidenf. &
Smitinand, Orchids Thailand 2: 272, fig. 204, pll. X960; Backer & Bakh.f., Fl. Java
(Spermatoph.) 3: 355. 1968; Seidenf., Opera Bat223, fig. 153, pl. XXVb. 1985;
Opera Bot. 114: 252. 1992; Seidenf. & J.J. Woodhidis Pen. Mal. & Sing.: 417, fig.
189g-k, pl. 30b. 1992.—Aporum leonisLindl., Edwards's Bot. Reg. 26 (Misc.): 59.
1840.—CalllistaleonisKuntze, Revis. Gen. PI. 2: 655. 18®late 51A-B.

Sympodial epiphyte or lithophyte, without distimttizome. Stems flexuous,
often pendulous, with many leaves, leafy to thexaflattened, up to 15 cm long, 1-
2.5 mm in diam.; internodes 2-10 mm lohgpaves distichous, laterally compressed,
overlapping at the base, glabrous, sheathing atbd®e; sheaths as long as the
internodes; blade thick and fleshy, rigid, asymioelty triangular-ovate, 8-15 by 7-
11 mm, olive to dark green or purplish, apex acuteélorescences terminal, 1-
flowered; floral bracts appressed, chaffy, elligiiate, 2-3 by 1.5-2 mm, glabrous,

apex acute or obtus&lowers fragrant, borne in succession from small groups of
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bracts, resupinate, ca. 1.5-2 cm in diam., yellowds pale green, outside reddish
purple or reddish brown; pedicels 2-3 mm long, gak. Sepals glabrous; dorsal
sepal triangular-ovate, ca. 7 by 6 mm, 7-veine@xapbtuse; lateral sepals connate at
the base and adnate to the column-foot forming atune, triangular-ovate, 1.3-1.4
cm long from tip of mentum, 9-10 mm wide, 3-veineghex obtuse, base oblique.
Petals elliptic, ca. 6 by 4 mm, glabrous, 3-veined, apbiuse to roundedLip without
side lobes, curved forwards, fleshy, oblong-obovdi2-13 by 7-8 mm, with a
papillose patch at the tip, apex emarginate witbhart tip, margin of apical part
irregularly toothed, yellowish, with scattered resfdpurple or reddish brown spots.
Column very short; column-foot curved, ca. 1 cm high; op&um cup-like, ovate or
suborbicular, ca. 2 mm in diarRollinia 4, equally sized, arranged in 2 pairs, solid,
elliptic, slightly falcate, 0.8-1.3 by 0.5-0.7 mm each polliniumStigma suborbicular

in outline. Ovary inferior, 3-5 mm long, greenish, glabrous, 3-clgbe, 1-locular,

placentation parietal; ovules numerous, minktelit andSeeds not seen.

Thailland.— NORTHERN: Lampang; NORTH-EASTERN: Loei, Sakon
Nakhon, Nakhon Phanom; EATERN: Ubon Ratchathaniy8&@-EASTERN: Chon
Buri, Chanthaburi, Trat; PENINSULAR: Surat Thaniakion Si Thammarat, Satun,
Songkhla, Narathiwat, Yala.

Distribution.— Indochina, Peninsular Malaysia, Sumatra and Bmrne
Ecology.— Growing on rocks or on tree trunks and branchegairtial shade

of the quartzitic phyllite ridges, and also foumdlowland evergreen forest, alt. 300-
700 m. Uncommon. Flowering all year round, moravéles in rainy season.

Vernacular.— Ueang Ta Khap Yaﬂéawzwm’[%qj) (General).

Specimens examined.— BETONG:J. Wai286 (PSU), 360 (PSU), 583 (PSU);
SONGKHLA: J.F. Maxwell85-760 (PSU).
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113. Dendrobium metrium Kraenzl. in Pflanzenr. (Engler) 45: 221. 1910; IRié&l.
Malay Penins. 4: 45. 1924; Holttum, Rev. Fl. Maldy&814, fig. 79. 1953; Seidenf. &
J.J. Wood, Orchids Pen. Mal. & Sing.: 368, fig. 442 1992.—D. modestunRidl.
(non Rchb.f.), J. Bot. 36: 211. 1898, nom. illdgat. Fl. Malay. Penins. 1: 50. 1907.
Plate 51C-D.

Sympodial lithophyte or sometimes terrestrial plamthout distinct rhizome;
roots slender, 0.5-1 mm in diarStems erect or creeping, slender, fleshy, with many
leaves, up to 40 cm long; internodes 1-3.5 cm ltuegves distichous, dorso-ventrally
flattened, glabrous, sheathing at the base; shaatheng as the internodes or slightly
longer or shorter than the internodes; blade thear-lanceolate, 3.5-7 by 0.4-0.9 cm,
green, apex obliquely acutinflorescences lateral, near the apical part of stem, 1-2-
flowered; peduncle 3-5 mm long, glabrous; pedurrchtacts appressed, triangular-
ovate, ca. 3 by 2.5 mm, glabrous, apex obtuse uteatioral bracts appressed, ovate,
ca. 3 by 2 mm, apex acuminate, glabrdeiawers fragrant, resupinate, 1.5-2 cm in
diam.; pedicels 6-7 mm long, glabro@gpals white, often tinged with purple outside
and with greenish tips, glabrous; dorsal sepalowdyrtriangular-ovate or oblong, 10-
11 by ca. 4 mm, 5-veined, apex acute or obtuserdbsepals connate at the base and
adnate to the column-foot forming a mentum, naryottiangular-ovate, 1.6-1.8 cm
long from tip of mentum, 4-5 mm wide, 5-veined, a@eute, base obliqu®etals
narrowly elliptic-oblong, 9-10 by 2.5-3 mm, whitglabrous, 3- or 5-veined, apex
acute. Lip without distinct side lobes, clawed, concave, rbmaelliptic when
flattened, 1.5-1.8 by 0.8-1 cm, white, with purptépes and a fleshy yellow band in
the middle, hairy, apex acute, slightly recurve@rgm slightly undulate, irregularly
toothed except the basal paolumn 2.5-3 mm high, white; column-foot 8-8.5 mm
long; operculum cup-like, suborbicular, ca. 1 mm dimm., minutely papillose.
Pollinia 4, equally sized, arranged in 2 pairs, solid, ogianceolate, slightly falcate,
0.8-1 by ca. 0.3 mm in each polliniustigma ovate in outline, margin purpl@vary
inferior, 3-5 mm long, greenish, glabrous, 3-cdadel 1-locular, placentation parietal;
ovules numerous, minut€apsule with persistent column and perianth parts, ridged,
obovoid, 2.2-2.4 by 0.7-0.8 crBeeds not seen.
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Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia.

Ecology.— On moist mossy rocks or growing on the litterdetaying leaves,
found in partial shade of the quartzitic phyllitelges, alt. 650-700 m. Very rare.

Flowering in April-May, fruiting in June-August.

Vernacular —

Remarks— Dendrobium metriunKraenzl., a new record of Thailand, was
formerly endemic to Peninsular Malaysia. This spgavas recorded in Malaysian

states of Penang and Pahang (Seidenfaden and \A@fi),

Specimens examined.— BETONG: J. Wai 685 (PSU), 734 (BCU, BKF,
PSU), 805 (PSU).

114. Dendrobium pachyglossum E.C. Parish & Rchb.f., Trans. Linn. Soc. London
30(1): 149. 1874; Hook.f., Fl. Brit. India 5: 721/890; Ridl., Mat. Fl. Malay. Penins.
1: 44. 1907; Fl. Malay Penins. 4: 40. 1924; HoltfuRev. Fl. Malaya 1: 342. 1953;
Seidenf. & Smitinand, Orchids Thailand 2: 281. 1;.986idenf., Opera Bot. 83: 251,
fig. 169, pl. XXVIId. 1985; Opera Bot. 114: 254.978 Seidenf. & J.J. Wood, Orchids
Pen. Mal. & Sing.: 429, fig. 195d-h. 1992.Callista pachyglossqE.C. Parish &
Rchb.f.) Kuntze, Revis. Gen. PI. 2: 655 (1894 onostalixpachyglossdE.C. Parish

& Rchb.f.) Rauschert, Feddes Repert. 94(7-8): 4983.Plate 51E-F.

Sympodial epiphyte or lithophyte, without distindtizome Stems slightly
flexuous, erect or pendulous, with many leavestouO cm or more long, 1-4 mm in
diam.; internodes 4-20 mm lonfyeaves distichous, spreading at acute angles to the
stem, dorso-ventrally flattened, sheathing at taseb sheaths brown, slightly longer
than the internodes, covered with blackish hailagié fleshy, linear, adaxially sulcate

to concave, 4-7 by 0.1-0.2 cm, olive green to dgeen, apex acuténflorescences
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lateral from the nodes of leafy stem, 1-3-flowerpdduncle 1-2 mm long, glabrous;
peduncular bracts appressed, narrowly triangulategv3-3.5 by 1-1.5 mm, covered
with blackish hairs, apex acute; floral bracts agped, narrowly triangular-ovate, 1.5-
2 by 0.5-1 mm, covered with blackish hairs, apext@acFlowers long lasting,
resupinate, 8-9 mm in diam.; pedicels 1-1.5 mm Jaylgbrous.Sepals yellowish or
flesh-coloured, with brownish veins, glabrous; a@brsepal slightly concave, elliptic-
oblong, 4-4.5 by ca. 2 mm, 3- or 5-veined, apexeatu short acuminate; lateral sepals
connate at the base and adnate to the column-dowiirig a mentum, oblong, 8-8.5
mm long from tip of mentum, ca. 2.5 mm wide, 5-w&n apex acute to short
acuminate, base obliqu@etals yellowish or flesh-coloured, with a brownish vein,
linear-oblong, 3.5-4.5 by ca. 0.5 mm, glabrous,elirgd, apex acutd.ip 3-lobed,
clawed, obovate when flattened, 8-8.5 by 4.5-5 mhase adnate to the edges of
column-foot forming a spur; side lobes erect, 1+hrd high, 7-7.5 mm long, forward
edges rounded; midlobe semi-orbicular, ca. 1 by 2 mm, slightly warty, ape
emarginate; keels 2, extending from the base ofdithe base of midlobé&olumn
2.5-3 mm high, creamy white; column-foot 4-4.5 mand; operculum cup-like,
subquadrangular, ca. 1 mm in diam., minutely pagdl Pollinia 4, equally sized,
arranged in 2 pairs, solid, narrowly oblong to oigidanceolate, 0.8-0.9 by 0.2-0.25
mm in each polliniumStigma ovate to suborbicular in outlin@vary inferior, 3-3.5
mm long, brownish or flesh-coloured, glabrous, &e#ate, 1-locular, placentation

parietal; ovules numerous, minuka.uit andSeeds not seen.

Thailand.— NORTHERN: Phitsanulok; EASTERN: Si Sa Ket; SOUTH-
WESTERN: Kanchanaburi; PENINSULAR: Ranong, Yala.

Distribution.— Laos, Vietham, Myanmar, Peninsular Malaysia andhBo.
Ecology.— On mossy rocks, found in semi-exposed areaseofjtanitic ridges

at 900-1,000 m alt., and also found on tree trumkd branches in lower montane

forest. Uncommon. Flowering in September-November.

Vernacular.— Ueang Khon ML(L%’EN?IHVI%I) (General).
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Specimen examined.— BETONG:J. Wai 307 (PSU).

115. Dendrobium sanguinolentum Lindl., Edwards's Bot. Reg. 28 (Misc.): 62. 1842;
Hook.f., Fl. Brit. India 5: 731. 1890; Ridl., MaEl. Malay. Penins. 1: 55. 1907; FI.

Malay Penins. 4: 50. 1924; Holttum, Rev. Fl. Maldya314, fig. 79. 1953; Seidenf.,

Opera Bot. 83: 163, fig. 111. 1985; Seidenf. & Waod, Orchids Pen. Mal. & Sing.:

371, fig. 163a-b. 199Rlate 52A-B.

Sympodial epiphyte or lithophyte, without distindtizome. Stems erect or
horizontal to pendulous, fairly stout, fleshy, withany leaves, up to 100 cm or more
long; internodes 1.5-4.5 cm lond.eaves distichous, dorso-ventrally flattened,
glabrous, sheathing at the base; sheaths as lotigeasternodes or slightly longer
than the internodes, purplish; blade coriaceousngblanceolate or elliptic to elliptic-
oblong, 4.5-12 by 1.3-3.5 cm, green, purplish whemng, apex acuténflorescences
lateral from the apical part of the leafless st@n3;flowered; peduncle 4-7 mm long,
glabrous; peduncular bracts appressed, trianguwkaiep 5-6 by 3-4 mm, glabrous,
apex acute or acuminate; floral bracts appressadgular or ovate, 3-5 by 1.5-3 mm,
glabrous, apex acute or acumindtéowers showy, yellowish cream, with or without
purple tips of sepals, petals and lip, fragranhgldasting, resupinate, 3-3.8 cm in
diam.; pedicels 1-1.5 cm long, creamy white, glabr&epals glabrous; dorsal sepal
oblong-ovate, 17-18 by 8.5-9 mm, 5-, 7- or 9-vejnadex obtuse; lateral sepals
connate at the base and adnate to the column-dowiirfig a mentum, oblong-ovate,
2.6-2.9 cm long from tip of mentum, 9-10 mm widepv 9-veined, apex obtuse, base
oblique. Petals obovate, 1.5-1.8 by 1-1.2 cm, glabrous, 5-veinapex slightly
emarginateLip 3-lobed, with a orange patch in the middle, clawetlabellate when
flattened, 2.9-3.2 by 2.1-2.6 cm, with a spine-liagppendage near the base, the
appendage bent downward, 4-5 mm long; side lobsd,aounded, 7-8 mm high, 15-
17 mm long; midlobe broadt semi-orbicular, 6-7 by 12-13 mm, apex retuse or
emarginate. Column short; column-foot 1.1-1.2 cm long; operculum dike;
subquadrangular, 2-3 mm in diam., minutely papéld3ollinia 4, equally sized,
arranged in 2 pairs, solid, flattened, ovate, 1&4y 0.8-1 mm in each pollinium.
Stigma ovate or elliptic in outline, margin purplish, iatie. Ovary inferior, 8-10 mm
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long, creamy white or purplish, glabrous, 3-caigtell 1-locular, placentation parietal,

ovules numerous, minutBruit andSeeds not seen.

Thailand.— PENINSULAR: Pattani, Narathiwat, Yala.

Distribution.— Peninsular Malaysia, Sumatra, Java and Borneo.

Ecology.— Growing on rocks or on the litter of decayingJes, found in
semi-exposed areas of the granitic ridges at 90081m alt., and also found on tree
trunks in evergreen lowland forest and rubber pidon. Uncommon. Flowering

almost all year round, more flowers in rainy season

Vernacular —

Specimens examined.— BETONG:J. Wai58 (PSU), 510 (PSU), 542 (PSU).

116. Dendrobium tortile Lindl., Gard. Chron.: 797. 1847; Hook.f., Fl. Bribdia 5:
744. 1890; Ridl., Fl. Malay Penins. 4: 52. 1924{ttdon, Rev. Fl. Malaya 1: 294, fig.
71. 1953; Seidenf. & Smitinand, Orchids Thailand225, fig. 165. 1960; Seidenf.,
Opera Bot. 83: 77, fig. 43, pl. Xa. 1985; Opera.Bdt4: 234. 1992; Seidenf. & J.J.
Wood, Orchids Pen. Mal. & Sing.: 383, fig. 172#ff, 26b. 1992.—D. haniffii Ridl.
ex Burkill, Gard. Bull. Straits Settlem. 3: 295.2¥9 Ridl., FI. Malay Penins. 4: 51.
1924 .Plate 52C-D.

Sympodial epiphyte or lithophyte; rhizome shortegiag, between shoots
(erect stems) up to 1.5 cm apart, ca. 5 mm in diamots slender, 1-2 mm in diam.
Stems with 6-13 internodes, erect or horizontal to pdads, with many leaves,
slightly flattened, thickened at the middle, up&@ cm or more long, 1-1.5 cm in
diam., yellowish or greenish; internodes 1-5.5 @ngl Leaves distichous, dorso-
ventrally flattened, glabrous, sheathing at theepakeaths as long as the internodes or
slightly longer or shorter than the internodes;dblaoriaceous, elliptic-oblong, 7-14

by 1-2.5 cm, usually light or yellowish green, apmequally bilobedl nflorescences
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lateral near the apical part of stem, 1-2-floweneelguncle 1.5-2 cm long, glabrous;
peduncular bracts appressed, triangular, 4-5 by 6yh, glabrous, apex obtuse; floral
bracts appressed, triangular, 4.5-5 by 4-5 mm,rglady apex acuminaté:lowers
showy, fragrant, long lasting, resupinate, 7-8 antliam., pale lilac; pedicels 3.5-4.5
cm long, glabrousSepals twisted, glabrous; dorsal sepal linear-oblong iaedr-
lanceolate, ca. 4 by 0.8 cm, 5- or 7-veined, agetxse; lateral sepals connate at the
base and adnate to the column-foot forming a mentu@ar-lanceolate, 4.2-4.5 cm
long from tip of mentum, 8-9 mm wide, 7-veined, mpeute or obtuse, base oblique.
Petals twisted, oblong to oblong-lanceolate, 4-1.2 by-1.2 cm, glabrous, 5- or 7-
veined, apex acuté&ip without distinct side lobes, clawed, with a fleghickening at
the base, broadly elliptic to orbicular when flagd, concave, 3.9-4 by 3.2-3.4 cm,
white tinged purple, with purple veins at the bansely hairy, apex acute or obtuse,
recurved, margin undulate, minutely tooth€dlumn ca. 5 mm high; column-foot 6-7
mm long; operculum cup-like, obovate, ca. 2.5 by, minutely papillosePollinia

4, equally sized, arranged in 2 pairs, solid, lafete, slightly falcate, 1.5-2 by ca. 0.3
mm in each polliniumStigma ovate or elliptic in outlineOvary inferior, 8-10 mm
long, purplish, glabrous, 3-carpellate, 1-loculagslacentation parietal, ovules

numerous, minutd=ruit andSeeds not seen.

Thailand.— NORTHERN: Mae Hong Son, Chiang Mai; SOUTH-
WESTERN: Kanchanaburi; PENINSULAR: Ranong, SuraaffihPhangnga, Phuket,

Yala.
Distribution.— Indochina, Myanmar and Peninsular Malaysia.

Ecology.— Growing on mossy rocks, on the litter of decayliegves or on tree
trunks, found in exposed areas of mountain ridgdts, 600-900 m. Uncommon.

Flowering in January-April.

Vernacular — Tin Nok (fiuun) (Chiang Mai): Ueng Mai Tuenggaalsidi)
(Mae Hong Son); Ueang Kao K'(cogamﬁwﬁ'a), Ueang Kao Kio Mae Sarier(ggauﬁﬂ

Mudaz3e9) (Northern).
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Specimens examined.— BETONG:J. Wai 543 (PSU), 667 (PSU), 974 (PSU).

117. Dendrobium sp. Plate 52E-F.

Sympodial epiphyte, lithophyte or sometimes terralsplant, without distinct
rhizome Stems slightly flexuous, horizontal to pendulous, usyatect when young,
with many leaves, up to 55 cm or more long, 5-7 mrdiam.; internodes 1-2.5 mm
long. Leaves distichous, spreading at right angle to the stem, dorso-ventrally
flattened, sheathing at the base; sheaths browghtlgl longer than the internodes,
covered with blackish hairs; blade rigid, coriacgonarrowly lanceolate to oblong-
lanceolate, 2.5-5.5 by 1-1.5 cm, olive green tk dmeen, covered with blackish hairs,
apex reflexed, unequally bilobelhflorescences lateral from the nodes of leafy stem
or rarely on a leafless stem, 2-3-flowered; pedeintl5-2 mm long, glabrous;
peduncular bracts appressed, triangular, 1.5-2 -hy5Imm, covered with blackish
hairs, apex acute; floral bracts appressed, triangoa. 1.5 by 1 mm, subglabrous,
apex acuteFlowers long lasting, resupinate, 1.2-1.3 cm in diam.|oyeish or flesh-
coloured, with brownish veins; pedicels ca. 3 mmgloglabrous.Sepals glabrous;
dorsal sepal slightly concave, elliptic-oblong, &by 3 mm, 3- or 5-veined, apex
acute to short acuminate; lateral sepals conndfeedbase and adnate to the column-
foot forming a mentum, oblong, 11-12 mm long framaf mentum, ca. 3 mm wide,
5-veined, apex acute to short acuminate, baseusblrRgtals linear-oblong or linear-
oblanceolate, 5-5.5 by ca. 1 mm, glabrous, 1-veiapdx acutelip 3-lobed, clawed,
obovate when flattened, 11-12 by 5-5.5 mm, basatadio the edges of column-foot
forming a spur; side lobes erect, 1.5-2 mm high110nm long, forward edges acute
or obtuse, slightly recurved; midlobe semi-orbicular, 1.5-2 by 3-3.5 mm, apex
truncate or emarginate, margin irregularly crenatdulate; keels 3, yellowish, 2
lateral keels extending from the base of lip tolthse of midlobe, median keel short,
not reaching to the bas€olumn 3-3.5 mm high; column-foot 5-6 mm long;
operculum cup-like, subguadrangular, 1-1.5 mm andj minutely papillosePollinia
4, equally sized, arranged in 2 pairs, solid, nalyamblong-lanceolate, 0.8-1 by 0.2-
0.25 mm in each polliniunstigma ovate or elliptic in outlineOvary inferior, 4-5 mm
long, flesh-coloured, glabrous, 3-carpellate, lulag placentation parietal; ovules

numerous, minuté=ruit andSeeds not seen.
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Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Known only from this study.

Ecology.— On tree trunks or on rocks, growing on the littdr decaying
leaves, found in partial shade of the quartzitigligk ridges, alt. 650-700 m. Very
rare. Flowering in August-February.

Vernacular —

Remarks— This unidentified species belonging to the secti©onostalix
Kraenzl. due to the slender wiry stem and blackiainy leaf-sheaths, it shares some
vegetative characters Bendrobium villosulunkindl., however, the former is differed
from the latter in floral characters. In fact, tHewer characters of this species
resembleDendrobiumpachyglossunkt.C. Parish & Rchb.f. in some aspects, i.e. the
prominent keels in the middle of lip. In any ca#igis species differs from other
species in the sectidbonostalixKraenzl. in having different details of the flogrts,
especially, the lip. It is probably to be a new @ege. More collections, field
observations and population studies of this unifledt species in Thai-Malay
Peninsula are strongly needed.

Specimens examined.— BETONG: J. Wai288 (PSU), 865 (PSU).

118. Dienia ophrydis (J. Koenig) Ormerod & Seidenf., Contrib. Orchid Fhailand
13: 18. 1997; Marg. & Kowalk., Ann. Bot. Fenn. 489. 2008.— Epidendrum
ophrydisJ. Koenig in Observ. Bot. (Retzius) 6: 46. 1791Malaxis latifolia Sm. in
Rees. Cyclo. 22: 3. 1812; Seidenf. & Smitinand,H@ts Thailand 2: 146, fig. 112.
1959; Seidenf., Dansk Bot. Ark. 33(1): 45, fig. 3®.78; Opera Bot. 114: 146. 1992,
Seidenf. & J.J. Wood, Orchids Pen. Mal. & Sing.92fig. 93a-c, pl. 13b. 1992.—
Microstylis congestdrchb.f.,Ann. Bot. Syst. (Walpers) 6: 206. 1861; Ridl., M&L.
Malay. Penins. 1: 14. 1907; Fl. Malay Penins. 4. 1224.—Malaxis ophrydis(J.
Koenig) Ormerod in Descr. Epidendrorum J. Koen#§): 1995— Crepidium ophrydis
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(J. Koenig) M.A. Clem. & D.L. Jones, Lasianthera3B. 1996.—Dienia latifolia
(Sm.) M.A. Clem. & D.L. Jones, Lasianthera 1(1): 4996.—D. montana(Blume)
M.A. Clem. & D.L. Jones, Lasianthera 1(1): 41. 199kte 53A-D.

Sympodial terrestrial plant, without distinct rhime. Stems elongated, erect,
fleshy, 3-6-leaved, 7-15 cm long, ca. 1 cm in didreaves persistent, duplicate,
glabrous, sheathing at the base; sheaths covdrengtem, 3-12 cm long; blade thin,
plicate, elliptic, 5.5-15 by 2-5.5 cm, usually ltghgreen, apex acuminate, margin
undulate, base attenuatenflorescences terminal, erect, many-flowered, 15-35 cm
long; peduncle ribbed, 10-26 cm long, glabroushisacidged, 5-9 cm long, glabrous;
peduncular bracts and floral bracts usually refexeear-triangular, 4-5 by 0.5-1
mm, glabrous, apex acutelowers non-resupinate, ca. 5 mm in diam., reddish purple;
pedicels 1-1.5 mm long, ribbed, glabro8epals glabrous; dorsal sepal oblong, ca. 3.5
by 1 mm, 1-veined, apex obtuse, margin recurvedrdh sepals reflexed or curved
forwards, elliptic, slightly falcate, ca. 3.5 by5lmm, 2-veined, apex obtusietals
linear-oblanceolate, ca. 3.5 by ca. 0.5 mm, glafr@tveined, apex obtudeip with a
hollow near the base, 3-lobed, ovate when flatte@est3 by ca. 2 mm; side lobes
erect, ca. 1 mm high, ca. 1.5 mm long, forward sdgbktuse, base clasping the
column; midlobe ovate, 1 by 0.5 mm, apex obt@#umn 1.5-2 mm high; operculum
on the back of the column, broadsuborbicular, 0.45-0.55 by ca. 0.3 mollinia 4,
equally sized, arranged in 2 pairs, solid, ovatedalate, 0.25-0.3 by ca. 0.1 mm in
each pollinium.Stigma semi-elliptic in outlineOvary inferior, 2-2.5 mm long, green,
with reddish purple ribs, glabrous, 3-carpellatéodular, placentation parietal; ovules
numerous, minuteCapsule with persistent column and perianth parts, ridged,
ellipsoid, 6-7 by 3-4 mmSeeds numerous, narrowly lanceolate to linear-oblong, ca
0.5 by 0.1 mm, creamy.

Thailand.— NORTHERN: Chiang Mai, Nakhon Sawan; EASTERN: Nakh
Ratchasima; SOUTH-EASTERN: Chanthaburi, Trat; PEBUNAR: Chumphon,
Surat Thani, Phangnga, Nakhon Si Thammarat, S&tumgkhla, Narathiwat, Yala.

Distribution.— Sri Lanka, China, Malaysia, Philippines, throulgldonesia

and new Guinea to Australia.
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Ecology.— Growing in rocky or sandy heath soils with theagng organic
matter in partial or deep shade of the quartzitiglige ridges, and also found in
lowland evergreen forest and rubber plantationmnfroear sea level to 650 m alt.
Common. Flowering in May-July, fruiting in July-Dember.

Vernacular— Pro Nok Khum (wszundn), Si Khun Khon (8quaa)

(General); Hu Tariyeu) (Malay-Narathiwat).

Specimens examined.— BETONG: J. Wai 356 (PSU), 762 (BCU, PSU);
NARATHIWAT: K. Larsen et al42999 (PSU).

119. Dipodium pictum (Lindl.) Rchb.f., Xenia Orchid. 2: 15. 1865; HobkFlI. Brit.
India 6: 19. 1890; Ridl., Mat. FI. Malay. Penins.141. 1907; Fl. Malay Penins. 4:
147. 1924; Holttum, Rev. Fl. Malaya 1: 513, fig.814.953; Seidenf. & J.J. Wood,
Orchids Pen. Mal. & Sing.: 553. 1992; Seidenf., @pgot. 124: 58, pl. 11d. 1995.—
Wailesia pictaLindl., J. Hort. Soc. London 4: 261. 1849ate 53E-G.

Monopodial epiphyte, lithophyte or sometimes tdrias plant. Stem
elongated, scandent, up to 10 m or more long,géecet. 1.5 cm in diam., internodes
0.5-1.5 cm longLeaves distichous, duplicate, glabrous, sheathing atothee; sheaths
overlapping and covering the stem, 10-15 cm lordgdd thinly coriaceous, rigid,
linear-oblong, 30-35 by 2-3 cm, yellowish to ligipteen or rarely dark green, apex
obliquely acutelnflorescences lateral near the apical part of stem, erect oesei,
many-flowered, up to 30 cm or more long; pedundtauts fleshy, 10-15 cm long,
glabrous, 5 mm in diam.; rachis fleshy, 15-20 cmgloglabrous; floral bracts fleshy,
appressed, triangular, 4-8 by 3-8 mm, glabrousx ajpete.Flowers resupinate, 4-4.5
cm in diam., creamy white or pale yellowish, wittownish or reddish spots, the spots
of the sepals and petals more deeply coloured enotliside than on the inside;
pedicels 1-1.7 cm long, glabrousepals oblanceolate, 2.2-2.3 by 0.5-0.6 cm,
glabrous, 5- or 7-veined, apex obtus&tals oblanceolate, 2.1-2.2 by ca. 0.5 cm,
glabrous, 5-veined, apex obtusép 3-lobed, ca. 1.8 cm long, hairy, base adnatedo th

column forming a small sac-like; side lobes erégulate, ca. 5 by 1.5 mm, forward
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edges obtuse or rounded, subglabrous; midlobe dolsides deflexed, elliptic when
flattened, ca. 13 by 5 mm, apex acute, upcurvediianekeel hairy, divided into 2
branches at the base of midlobe, apical half dgrs®lered with villous hairs, basal
part papilloseColumn thick, slightly winged, ca. 7 mm high, hollow &etbase and
hairy in the front; operculum on the back of théuom, cap-like, elliptic-ovate, ca.
2.5 by 2 mmPollinia 2, equally sized, solid, cleft, depressed-glohula8-1 mm in
diam. in each pollinium; stipe present, V-shapea, Z mm long; viscidium broad.
Stigma suborbicular or elliptic in outlinédvary inferior, 1.3-1.8 cm long, glabrous, 3-
carpellate, 1-locular, placentation parietal; ogutfeimerous, minuteCapsule with
persistent column and perianth parts, ridged, dyidal, oblong-obovoid, 7.5 by 1.5
cm, glabrousSeeds not seen.

Thailand.— PENINSULAR: Chumphon (cultivated?), Narathiwagl.

Distribution.— Peninsular Malaysia, Sumatra, Java, Borneo ailghpihes.

Ecology.— Climbing on tree trunks and rocks or growing ttve litter of
decaying leaves, usually found in mossy places ianghrtial or deep shade of the
mountain ridges, alt. 600-1,000 m. Very rare inildmal. Flowering in March-April,

fruiting in May-June.

Vernacular.— Ueang Kra l(?j‘ymﬂsz) (Narathiwat).

Remarks.— In the keys and descriptions of the previousttneats, the shape
of the side lobes of lip is described as triangalad acute at apex, but the specimens

collected in the present study have ligulate artds#bside lobes of lip.

Specimen examined.— BETONG:J. Wai692 (PSU).
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120. Epigeneium geminatum (Blume) Summerh., Kew Bull. 12(2): 262. 1957;
Seidenf., Dansk Bot. Ark. 34(1): 78, fig. 37. 198&idenf. & J.J. Wood, Orchids Pen.
Mal. & Sing.: 351, fig. 155a-c, pl. 22d. 1992.Besmotrichum geminaturBlume,
Bijdr. Fl. Ned. Ind. 7: 332. 1825.-Bendrobium geminatur(Blume) Lindl., Gen. Sp.
Orchid. Pl.: 77. 1830; Hook.f., Fl. Brit. India 313. 1890; Ridl., Mat. Fl. Malay.
Penins. 1: 35. 1907; Holttum, Rev. Fl. Malaya 13,219. 60. 1953; Backer & Bakh.f.,
Fl. Java (Spermatoph.) 3: 355. 1968Sarcopodium geminatunBlume) Rolfe,
Orchid Rev. 18: 238. 1910; Ridl., Fl. Malay Penis28. 1924Plate 54A-B.

Sympodial epiphyte, lithophyte or sometimes teri@stplant; rhizome
creeping, woody, with 5-6 internodes between tleug@ebulbs, up to 5.5 cm apart, 3-4
mm in diam.Pseudobulbs consisting of one internode, shiny, narrowly oydeB by
0.6-1 cm, green or brownish, bearing 2 leaves atttip, base covered with brown
sheaths when yound.eaves duplicate, glabrous, not sheathing at the basssileg
blade coriaceous, rigid, oblong, 7.5-11 by 1.4-2 gnmeen, apex minutely unequally
bilobed, base cuneatinflorescences terminal, usually 2 together on one pseudobulb,
loosely 3-5-flowered, slightly to moderately droogj 7.5-8.5 cm long; peduncle 2.5-
2.6 cm long, glabrous; peduncular bracts appressadgular-oblong, 6-8 by 2-4 mm,
glabrous, apex acuminate; rachis 2.9-3.5 cm lotayrgus; floral bracts persistent,
appressed, triangular-ovate, 4-5 by ca. 1.5 mniyrgles, apex acuminatElowers all
opening at the same time, long lasting, resupircae3 cm in diam.; pedicels 6-8 mm
long, glabrousSepals white, glabrous; dorsal narrowly oblong-lanceqldt6-18 by
ca. 4 mm, 5-veined, apex acute; lateral sepaletdate, slightly falcate, 15.5-17.5 by
4-5 mm, 5-veined, apex acute, base to the coluran-Retals linear-oblong, slightly
falcate, 15-17 by 2-2.5 mm, white, glabrous, 35areined, apex acutéip 3-lobed,
pandurate-elliptic when flattened, 10.5-11.5 by.B4®m, with 3 thickened ridges near
the base and 2 lobulate calli at the base; sideslplirplish or reddish brown, erect, ca.
2.5 mm high, 6-6.5 mm long, forward edges roundedtlobe with warty-papillose
band in the middle, white, the basal part yellowwsth some reddish marks, elliptic,
6-6.5 by ca. 3 mm, apex acute, slightly recun@dumn winged, slightly curved to
the front, 5-5.5 mm high; column-foot 3-4 mm lomgerculum rectangular-oblong in

outline, 1.5-1.8 by ca. 1 mnRollinia 4, equally sized, arranged in 2 pairs, solid,
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oblong-lanceolate, slightly falcate, 0.75-0.9 by2$0.35 mm in each pollinium.
Stigma + suborbicular in outlineOvary inferior, 1-1.1 cm long, glabrous, 3-carpellate,

1-locular, placentation parietal; ovules numerooute.Fruit andSeeds not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia, Java and Borneo.

Ecology.— Growing on tree trunks, on moist mossy rocks mrtlee litter of
decaying leaves, usually found in shady areas efgtiartzitic phyllite ridges at 650-
700 m alt. Very rare in Thailand. Flowering in Gmto-November.

Vernacular —

Remarks.— This species is a new record for Thailand.

Specimen examined.— BETONG:J. Wail1079 (PSU).

121. Eria pulchella Lindl., Edwards's Bot. Reg. 27 (Misc.): 52. 184gqok.f., Fl.

Brit. India 5: 801. 1890; Holttum, Rev. Fl. Malaya 372. 1953; Seidenf. &
Smitinand, Orchids Thailand 2: 293, fig. 221. 19@jxcker & Bakh.f., Fl. Java
(Spermatoph.) 3: 336. 1968; Seidenf. Opera Bot. BR: fig. 24, pl. lllc. 1982;
Seidenf. & J.J. Wood, Orchids Pen. Mal. & Sing.52ffg. 118, pl. 17c. 199Plate

54C-D.

Sympodial epiphyte or lithophyte; rhizome creepibgiween the pseudobulbs
with 5-7 internodes, 2-15 cm apart, 2.5-5 mm inndiaroots slender, hairy when
young.Pseudobulbs consisting of (1-)2-3 internodes, rather lateréitytened, ridged,
ovate or oblong, 3-12 by 1-2.5 cm, bearing (1-)2&ves near the top, base covered
with sheaths.Leaves distichous, dorso-ventrally flattened, duplicatggbrous, not
sheathing at the base; blade coriaceous, elliptaliptic-lanceolate or oblong, 8-15.5

by 2-4 cm, yellowish or light to dark green, apeiuately retuse, slightly oblique,
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base attenuaténflorescences terminal or lateral, erect, bearing a successfomany
flowers, 1-2 flowers at a time, 3.5-7 cm long, ddnpgovered with white wooly hairs;
peduncle 2-3.5 cm long, hairy; sterile bract 1splag, ca. 2 mm long, hairy, apex
obtuse; rachis 1-2.5 cm long, hairy; floral braetsurved, broadly elliptic-ovate, ca. 4
by 3.5 mm, hairy, apex obtusElowers resupinate, 2-2.3 cm in diam., yellowish or
orange; pedicels 5-9 mm long, hailSepals 7-veined, hairy; dorsal sepal elliptic-
oblong, 12-14 by ca. 5 mm, apex acute to obtusmiautely retuse; lateral sepals
elliptic-ovate, slightly falcate, 10-12 by 5-5.5 mmpex acute, base adnate to the
column-foot. Petals elliptic-oblong, slightly falcate, 10-11 by 3.554mm, hairy, 5-
veined, apex obtusd.ip hinged with the column-foot, highly mobile, coreabr
suborbicular, ca. 5 by 6.5 mm, hairy, pale browro@ange, with a raised dark brown
or deeply reddish brown patch in the middle, didideto 3 ridges at the base, apex
obtuse or rounded, margin recurv€blumn slender, strongly curved to the front, 6-
6.5 mm long; column-foot with a dark brown calllg3.5 mm high; operculum
suborbicular, ca. 1.5 mm in dianRollinia 8, arranged in 2 groups of 4, solid,
subquadrangular or suborbicular, 0.6-0.7 mm in diameach pollinium.Stigma
cordate or suborbicular in outlin®vary inferior, 6-9 mm long, densely covered with
white wooly hairs, 3-carpellate, 1-locular, pla@ditn parietal; ovules numerous,

minute.Fruit andSeeds not seen.

Thailand.— PENINSULAR: Surat Thani, Phangnga, Nakhon Si Timemat,

Satun, Songkhla, Narathiwat, Yala.

Distribution.— Laos, Myanmar, Peninsular Malaysia, Sumatra, ,JBeaneo

and Sulawesi.

Ecology.— Growing on the cliffs in both exposed and shaahas of quartzitic
phyllite ridges, and also found on tree trunks aastal heath and lowland evergreen
forests, from sea level to 700 m alt. Uncommonwelong almost all year round,

more flowers in rainy season.

Vernacular.— Nuan Phond@uaatias) (Peninsular).
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Remarks.— This species is closely related Eia discolor Lindl., but the
latter is distinguished from the former by someatatgve and floral characters, .
discolor Lindl. is a stout plant with many leaves on theeymobulb, whileEria
pulchella Lindl. is a smaller plant with few-leaved pseudiblsuand having rather

larger flowers. Moreover, the details on the lipl éime pattern of callus are different.

Specimens examined.— BETONG: J. Wai 73 (PSU), 500 (PSU);
PHANGNGA: Ch. Laongpol744 (PSU); SONGKHLAJ.F. Maxwell85-608 (PSU).

Additional specimen examined.— Eria discolor Lindl.; BETONG: J. Wai
1064 (PSU).

122. Pholidota articulata Lindl., Gen. Sp. Orchid. Pl.: 38. 1830; Hook.fl, Brit.
India 5: 844. 1890; Ridl., Mat. FI. Malay. Peniris.136. 1907; Holttum, Rev. Fl.
Malaya 1: 236. 1953; Seidenf. & Smitinand, Orchidsiland 2: 139, fig. 108. 1959;
Seidenf., Opera Bot. 86: 96, fig. 54, pl. Vlic. B9&le Vogel, Orchid Monogr. 3: 21,
fig. 8, pl. 2a-b. 1988; Seidenf., Opera Bot. 1122.11992; Seidenf. & J.J. Wood,
Orchids Pen. Mal. & Sing.: 192, fig. 81a-d, pl. 11692.—P. decurvaRidl., J. Linn.
Soc., Bot. 32: 328. 1896; Fl. Malay Penins. 4: 1324 Plate 54E-F.

Sympodial epiphyte or lithophyte, up to 60 cm orrentong, often pendulous,
each new shoot develops near the top of the lasiaged pseudobulb; rhizome very
short; roots long, slendeiPseudobulbs in long series, each consisting of one
internode, cylindrical, 4-16.5 by 0.7-1.2 cm, gneén 2-leaved, base covered with
sheaths, each new pseudobulb rising from the apekeolast.Leaves convolute,
glabrous, not sheathing at the base; petiole gaho0e-1.5 cm long; blade thinly
coriaceous, slightly plicate, elliptic to elliptablanceolate, 9.5-19.5 by 3-5.2 cm,
glossy, light to dark green, with 5 or 7 main veiapex acute to acuminate, base
attenuate, margin slightly undulateflorescences initially synanthous or becoming
hysteranthous, usually drooping, racemose, beaiggccession of many distichous
flowers, 7.5-8 cm long; peduncle 3-4 cm long, ghals; peduncular bract 1, clasping,

boat-shaped, elliptic-ovate when flattened, ca. 58 mm, apex acute; rachis
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flexuous, 3-4 cm long, curved, glabrous; floraldisausually falling at the flowering,
boat-shaped, broadly ovate when flattened, 9-13-t9 mm, greenish or yellowish,
often with scattered hairs inside, apex acute, manyolute. Flowers resupinate, 7-
10 mm in diam., greenish or yellowish cream totflesloured; pedicels 2-4 mm long,
glabrous.Sepals 3- or 5-veined, glabrous; dorsal sepal ellipti@tvto elliptic-oblong,
7-7.5 by 4-4.5 mm, apex obtuse; lateral sepalsep\sightly falcate, concave, 8-8.5
by 3.5-4.5 mm, apex acute or obtuBetals oblong, 6-6.5 by 2-2.5 mm, glabrous, 3-
veined, apex acute-acuminatap without side lobes, constricted at the junction of
hypochile and epichile; hypochile boat-shapedpttliovate, 5-5.5 by 2.5-3 mm, ca. 2
mm high, with 5 prominent keels in basal half; ége recurved, broad, suborbicular
in outline, ca. 3 by 4-5 mm, apex emarginate withart tip.Column stout, winged,
erect, 2-3 mm high, apex hood-shaped; operculunordate, ca. 1 mm in diam.
Pollinia 4, equally sized, arranged in 2 pairs, solid, witheep hole, ovoid, ca. 0.7 by
0.5 mm in each polliniuntstigma orbicular to elliptic in outline; rostellum triantar,
ca. 1 by 1 mm, apex acumina@vary inferior, 3-4 mm long, glabrous, 3-carpellate,
1-locular, placentation parietal; ovules numeromsnute. Capsule with persistent
column and perianth parts, ridged, ellipsoid, 14H)56-7 mm.Seeds numerous,

lanceolate or oblong, 0.2-0.4 by ca. 0.1 mm, creamy
Thailand.— Throughout the country.

Distribution.— Himalaya, Assam, China, Indochina, Myanmar, Psular

Malaysia, Sumatra, Java, Borneo and Sulawesi.
Ecology.— Growing on mossy cliffs in exposed areas of thartgitic phyllite
ridges at 550-600 m alt., and also found on traeks in lowland evergreen forest.

Common. Flowering in September-October, fruitingNimvember-February.

Vernacular.— Ueang Lam Toil,ﬁymé’wia) (General).

Specimens examined.— BETONG:J. Wai907 (PSU), 908 (PSU).
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123. Tainia penangiana Hook.f., Fl. Brit. India 5: 820. 1890; Holttum, ReFI.
Malaya 1: 182. 1953; Seidenf., Nordic J. Bot. 57.15985; Opera Bot. 89: 33, figs.
9d, 14, pl. lld. 1986; Seidenf. & J.J. Wood, OrahiRen. Mal. & Sing.: 156, fig. 67a-c.
1992.—T. hookerianaKing & Pantl., J. Asiat. Soc. Bengal, Pt. 2, Ndist. 64(2):
336. 1895; Seidenf., Opera Bot. 89: 32, figs. &;,dl. lic. 1986; Opera Bot. 114: 80,
pl. Vb. 1992.—Ania penangiangHook.f.) Summerh., Bot. Mag. 161: t. 9663. 1939;
H. Turner, Orchid Monogr. 6: 55, fig. 29, pl. 5@9R. Plate 55A-C.

Sympodial terrestrial plant or casual lithophytézome creeping, ca. 5 mm in
diam.; roots slender, densely haiBseudobulbs consisting of one internode, covered
with sheaths when young, ridged, wrinkled when alohical-ovoid, 3.5-4.5 by 1.5-
3.5 cm, brown, reddish brown or brownish purplearbgy only one leaf at the top.
Leaf convolute, glabrous, not sheathing at the baseglpet0.5-20 cm long; blade
thinly herbaceous to subcoriaceous, plicate, ndyrelliptic, 20-35 by 3-5.5 cm, light
to dark green, with 5 prominent veins beneath, apedminate, base attenuate.
I nflorescences lateral, arising from the base of the pseudobwdbsct, loosely many-
flowered, 30-80 cm long; peduncle 20-45 cm longgbgbus; peduncular bracts
clasping, appressed, 1.5-4.2 cm long, glabrous apete to acuminate; rachis 10-35
cm long, glabrous; floral bracts narrowly triangul&-20 by 1.5-3 mm, brownish
purple, glabrous, apex acuminafowers opening in succession, resupinate, 3-4.5 cm
in diam.; pedicels 3-4 mm long, glabro&epals greenish or yellowish, with 7 purple
veins, glabrous, apex acuminate; dorsal sepal whrrelliptic, 2.1-2.7 by 0.4-0.5 cm;
lateral sepals narrowly elliptic, falcate, 1.9-2§ 0.4-0.55 cm.Petals narrowly
elliptic, falcate, 1.9-2.3 by 0.4-0.45 cm, greengghyellowish, with 7 purple veins,
glabrous, apex acuminatkip with a district spur of 2-4 mm long, blade of B
lobed, elliptic-obovate when flattened, 1.4-1.5(08-1.1 cm, white or creamy white,
often with purple spots; side lobes erect, 3-4 nigh,hl.1-1.2 cm long, forward edges
obtuse or rounded; midlobe recurved, orbicular toably elliptic, 5-8 by 6-8 mm,
apex acuminate or rounded with a short tip, mastjightly undulate, slightly toothed;
keels 3 (without 2 outer lateral keels) or 5, usuabruptly increasing in height and
undulating on the midlobe, 3 keels extending fraearthe base of lip to the middle of

midlobe, 2 further lateral keels only present oa thidlobe.Column winged, curved
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to the front, 1-1.2 cm high; column-foot 1-2 mm domperculum with 2 small horns,
cup-like, subquadrangular, 1-1.5 mm in diam., thbetae 4-cellecPollinia 8, solid,
arranged in 4 pairs, subequal, a smaller pair pralty and a larger pair distally in
each thecae, obliquely ovate, 0.9-1 by 0.5-0.7 mneach pollinium.Stigma semi-
orbicular in outline; rostellum semi-orbicular, ca.by 1.5 mm.Ovary inferior, 7-9
mm long, glabrous, 3-carpellate, 1-locular, plaagah parietal; ovules numerous,
minute.Capsule with persistent column and perianth parts, ridggtindrical-oblong,

2.5 by 0.6 cmSeeds numerous, linear-elliptic, ca. 1 by 0.1 mm, creamy

Thailand.— NORTHERN: Chiang Mai, Phitsanulok; NORTH-EASTERN:
Loei; EASTERN: Nakhon Ratchasima, Surin; SOUTH-EARN: Trat;
PENINSULAR: Ranong, Satun, Songkhla, Yala.

Distribution.— Northeastern India, Sikkim, China, Vietham anchiRsular

Malaysia.

Ecology.— Growing in rocky or sandy heath soils with thigeli of decaying
leaves or sometimes found on rocks, often locdtlynalant in partial shade of the
mountain ridges, and also found in lowland evengreeest and rubber plantation, alt.
100-1,050 m. Uncommon. Flowering in November-Felyudruiting in January-
March.

Vernacular.— Ueang Sila Pak Laitiaq?{mﬂmaw), Ueang Sila Lueang

(1wasdannan) (General).

Specimens examined.— BETONG: J. Wai85 (PSU), 414 (PSUX64 (PSU),
524 (PSU), 525 (PSU), 920 (PSU), 975 (PSU); SONGKHHamilton & Congdon
107 (PSU)J.F. Maxwell85-92 (PSU), 85-1154 (PSU).
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124. Thrixspermum calceolus (Lindl.) Rchb.f., Xenia Orchid. 2: 122. 1867; Ridl
Mat. Fl. Malay. Penins. 1: 181. 1907; Fl. Malay ihen4: 184. 1924; Holttum, Rev.
Fl. Malaya 1: 604, fig. 176. 1953; Seidenf. & Sméind, Orchids Thailand 4: 523.
1963; Backer & Bakh.f., Fl. Java (Spermatoph.)(®.41968; Seidenf., Opera Bot. 95:
158, fig. 94, pl. XVla. 1992; Opera Bot. 114: 4@B, XXIXa. 1992; Seidenf. & J.J.
Wood, Orchids Pen. Mal. & Sing.: 645, fig. 292a1@92.— Sarcochilus calceolus
Lindl., Edwards's Bot. Reg. 32: t. 19. 1846S-—brachystachydook.f., Fl. Brit. India
6: 41. 1890Plate 55D-E.

Monopodial epiphyte, lithophyte or sometimes tdrrakplant; roots stout, 2-3
mm in diam.Stem long, creeping, elongated, with many leaves, Hidhattened, 3-5
mm thick; internodes 1.5-2.5 cm longeaves distichous, spreading atright angles
to the stem, duplicate, glabrous, sheathing at hhse; sheaths as long as the
internodes; blade fleshy, rigid, coriaceous, objah§ by 1.5-2 cm, yellowish green or
light to dark green, apex unequally bilobed, bagistéd. | nflorescences lateral from
the nodes of stem, 2-3-flowered at a time, 3-5@ng] peduncle and rachis 1.5-2.5 cm
long; bracts distichous, laterally compressed, lapping, clasping, boat-shaped, 5-8
mm long, glabrousFlowers fragrant, resupinate, ephemeral, 3.5-4.5 cm inmmdia
white. Sepals fleshy, glabrous, 7-veined, midrib keeled, apexitec dorsal sepal
oblong, 2-2.1 by 0.7-0.8 cm; lateral sepals oblmangblong-lanceolate, 1.9-2.3 by 0.8-
1 cm. Petals fleshy, oblanceolate, 1.7-2 by 0.6-0.7 cm, glabrdiveined, apex acute
and slightly hooded.ip fleshy, 3-lobed, 1.3-1.4 cm long, base adnatééocblumn-
foot and forming a small sac-like, with a callusfiont of sac; side lobes erect, 7-8
mm high, 7-8 mm long, forward edges narrowly acoteyed to the front; midlobe
thick, with a yellow patch around the base, conit@&ngular in outline, 6-7 by 4-5
mm, apexbluntly acute.Column stout, erect, winged, 3-3.5 mm high; column-foet 3
3.5 mm long; operculum cup-like, subquadrangular,1c5 mm in diamPollinia 4,
unequally sized, arranged in 2 pairs oblong-ovatd,5 by 0.4-0.6 mm in each
pollinium; stipe and viscidium broad, ca. 0.7 by Onm. Stigma semi-elliptic in
outline. Ovary and pedicel 1-1.2 cm long, ovary inferior, glatgp@-carpellate, 1-
locular, placentation parietal; ovules numerousnute. Capsule with persistent
column and perianth parts, ridged, cylindrical,eénoblong, ca. 9 by 0.5-0.6 cm.

Seeds numerous, linear to linear-elliptic, 0.5-0.7 by 8205 mm, creamy.
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Thailand.— PENINSULAR: Chumphon; Surat Thani, Phangnga, &blzg

Yala.

Distribution.— Peninsular Malaysia, Singapore, Sumatra and Borne

Ecology.— On mossy rocks or on tree trunks, sometimes grgvan the
ground, on the litter of decaying leaves or organatter, found in both exposed and
shady areas of the quartzitic phyllite ridges, atsb found in coastal heath and
lowland evergreen forests, from sea level to 7C8ltmJncommon. Flowering in June-

July, fruiting in October-January.

Vernacular —

Specimens examined.— BETONG: J. Wai 322 (PSU), 801 (PSU);
PHANGNGA: Ch. Laongpol742 (PSU).

POACEAE

125. Eulalia speciosa Kuntze, Revis. Gen. Pl.: 775. 1891; S.L. Chen EI.Shillips

in Fl. China 22: 586. 2006.—Erianthus speciosusDebeaux, Actes Soc. Linn.
Bordeaux 32: 53. 1878.—Eulalia lanipesRidl., J. Fed. Malay States Mus. 7: 56.
1916; Fl. Malay Penin. 5: 196. 1925; Holttum, R&. Malaya 3: 243. 1971.—
Pseudopogonatherum lanip@Ridl.) Ohwi, Bull. Tokyo Sci. Mus. 18: 3. 194Plate
56A-B.

Perennial herb, up to 1.3 m higBulms densely tufted, the basal portion
covered by overlapping basal sheaths and imbricataphylls; cataphylls chaffy,
castaneous, densely wooly in the basal part; nbdeg or glabrescent; internodes up
to 30 cm longLeaves. sheath densely overlapping below, looser abdwe,base of
lower sheaths densely woolly, the upper sheathy haithe basal part just above the
hairy nodes and also hairy in upper parts justvdlee mouth, up to 25 cm long;

ligule thin, 1-2 mm long, inner surface glabroustes surface hairy, margin minutely
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fimbriate, bordered by a dense tuft of whitish sablade linear, 30-50 by 0.3-0.8 cm,
olive green or yellowish green, gradually narroweda long-acuminate apex, base
narrowed to the sheath, surfaces mealy in textwre seemingly glabrous, the basal
part hairy on both surfaces, margin very finelytheal, but seemingly entire; main
veins slightly grooved, flattened or slightly rais@bove, prominent underneath;
longitudinal veins slightly raised on both surfack¥lorescences composed of 4-8
subdigitate racemes; peduncle hairy in the uppey EEcemes simple, 5-18.5 cm long,
with many spikelets pairs, alternately arrangedaurhis, one sessile, one pedicelled,
both fertile, the sessile spikelets slightly lartfean pedicelled spikelets; rachis slender
and wiry, angular in cross section, densely coveneth whitish hairs; rachis-
internodes 3-6 mm long; pedicels of pedicelled sigkrather flattened, 2-4 mm long
densely covered with long whitish or creamy hafgikelets dorsally compressed,
elliptic-lanceolate, 4.5-6 mm long, with a hairyllag; callus 0.3-0.4 mm long; lower
glume boat-shaped, oblong-lanceolate, 5-6 by 1nind, 2-4-veined, outer surface
long hairy, inner surface glabrous; upper glumetisbaped, oblong-lanceolate, 4.5-
5.5 by 1-1.5 mm, 3-veined, outer surface long hamyer surface glabrous; lower
floret membranous, boat-shaped, oblong-lancecBfe4 by ca. 1 mm, outer surface
sparsely hairy below, scaberulose in the upper, iler surface glabrous, 3-veined;
upper lemma membranous, hyaline, 1.5-2 mm longgrosurface scaberulose, inner
surface glabrous, 3-veined in the lower part, t@nnvein excurrent in a long awn,
apex bifid; awn twisted when dry, 1.5-2 cm longalserulose on the back; palea
membranous, hyaline, triangular-ovate, 10-12 byrbrf, apext+ acute, margin finely
toothed; lodicules 2, fleshy, obdeltoid, 0.4-0.45004-0.45 mmStamens 3; filaments
up to 6 mm long; anthers oblong, ca. 2 mm londpyelOvary ovoid, ca. 5 by 2 mm,
glabrous, 1-locular, with a single ovule; styleslh-2 mm long, glabrous; stigmas 2,
plumose, 2-2.5 mm lon@srain narrowly ellipsoid or oblong, beaked.

Thailand.— NORTHERN: Chiang Mai; PENINSULAR: Yala (Betong).

Distribution.— China, Japan, Korea, India, Indochina, Myammad an

Malesia.
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Ecology.— On the summits and slopes of the exposed quarphillite
ridges at 550-700 m alt. Locally common. Floweringluly-February, grain maturity

in January-April.

Vernacular —

Specimens examined.— BETONG:J. Wai326 (PSU), 339 (PSU), 373 (PSU),
422 (BKF, PSU), 882 (BCU, BKF, PSU).

ZINGIBERACEAE

126. Etlingera subterranea (Holttum) R.M. Sm., Notes Roy. Bot. Gard. Edinkurg
43: 250. 1986; Khaw, Gard. Bull. Singapore 53: ZZH1.—Achasma subterraneum
Holttum, Gard. Bull. Singapore 13: 187. 1980ate 56C-D.

Herb. Rhizome subterranean, long creeping, 5-12 mm in diam.;lesca
overlapping, triangular-ovate, 2-2.5 by 1.5-2 cralepbrown, glabrous, apex acute.
Leafy shoots 1.5-2 m high, with 15-20 leaves; base ca. 2 celiam., green or reddish
brown.Leaves petiolate; sheath green or yellowish brown, landjially ribbed when
dry, basal part densely covered with golden browaimsh ligule 4-7 mm long, outer
surface puberulent to glabrous, inner surface glafrapex obtuse or rounded, margin
ciliate; petiole 5-8 mm long, puberulent to glalsphblade firmly chartaceous, oblong
to linear-oblong, 21.5-60 by 1.5-11.5 cm, greedddk green, with dark purple stripes
(especially in young leaves), upper surface glafyréawer surface pubescent, apex
acuminate, base obtuse or cuneate, margin undutédep grooved above, prominent
and pubescent underneathflorescences arising from the rhizome, usually near the
base of leafy shoot, 10-18 cm long, 7-9-flowere@, flowers open at a time; peduncle
subterranean, erect, 2.5-8 cm long, 4-6 mm in digparsely to moderately covered
with appressed woolly hairs; peduncular bracts poteg appressed, imbricate,
triangular-ovate to triangular-oblong, 1.5-3 by.b-&m, cream to pale brown, sparsely
hairy or subglabrous outside, glabrous inside, eg@ie or short acuminate, margin

usually ciliate, veins rather prominer@pike ovoid to cylindrical, 7-9 by 2-3 cm;
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sterile bracts 6-7, imbricate, concave, triangwolaliong or oblong, 4-4.2 by 1.2-1.5,
pale reddish brown or cream with reddish apex, sgharhairy outside, glabrous
inside, longitudinally ribbed when dry, apex acateshort acuminate, margin ciliate;
floral bracts membranous, slightly fleshy in thatcal part, concave, narrowly oblong
or spatulate, 3.4-4.2 by 0.7-1.2 cm, cream withdigd apex, sparsely to moderately
hairy outside, glabrous inside, longitudinally rdadbwhen dry, apex acute or short
acuminate, margin ciliate; bracteoles membranadmjlar, usually unequally bilobed,
3-3.5 cm long, hairy outside, glabrous inside; ml#angular-ovate, 6-10 mm wide,
sinus 9-16 mm deefplowers 3-merous (excluding androeciun@alyx membranous,
tubular, 2- or 3-lobed, 5.4-6 cm long, deeply sgbivn on one side, 1-2.2 cm deep,
hairy outside, glabrous insid€orolla reddish; tube 3-4 cm long, glabrous; lobes 3,
very thin, membranous, oblong, apex obtuse to redndiliate apically but otherwise
glabrous; dorsal lobe 20-22 by 5.5-6 mm, 5-7-veihatéral lobes 16-18 by 4-4.5 mm,
3-veined.Labellum 3-lobed, glabrous; lateral lobes erect, roundetl) & m high, 1.5-

2 cm long, forward edges reflexed, deep red witlitavbdges; central lobe elongate,
spatulate or obovate when flattened, 3-3.5 by 1®A2 red, apex emarginate, base
clawed, margin slightly crisped-ertile stamen 1; staminal tube 1.2-1.5 cm long
above the base of the corolla lobes; filament thtek mm long, seemingly glabrous
but sparsely covered with minute hairs; anther iplal0-11 by 4-5 mm, reddish,
partly hairy on pollen sac&pigynous glands massive, fleshy, split down to the base
on one side, 3-4 mm high, inside warty, apex irl@globed.Ovary inferior, 3-4 mm
long, outer surface hairy, 3-locular, placentagaie; ovules numerous; style filiform,
6.5-7 cm long, very sparsely hairy; stigma triamgub pentangular, dark red to almost
black, ca. 3 by 2 mm; ostiole transverse, elligidong in outline, with ciliate margin.

Fruit andSeeds not seen.

Thailand.— PENINSULAR: Nakhon Si Thammarat, Narathiwat, Yala

Distribution.— Peninsular Malaysia.

Ecology.— Occasional in shady places along the streanseifiaothills of the

quartzitic phyllite ridges at 550-600 m alt. Uncoomm Flowering in December-
March.
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Vernacular.— Put Bai Lali (Jqﬁﬂ,‘umﬂ) (Narathiwat).

Specimens examined.— BETONG:J. Wai539 (BKF, PSU);NARATHIWAT:
C. MaknoiT 76 (PSU).

127. Geostachys holttumii K. Larsen, Bot. Tidsskr. 58: 47. 1962; Thai For@stl.,
Bot. 24: 42. 1996Plate 56E-G.

Herb. Rhizome short, stout, woody, 5-7 mm in diam., slightly aboor at
ground level, supported by stilt rootseafy shoots 35-70 cm high, with 5-9 leaves;
base 1-1.3 cm in dianh.eaves petiolate; sheath green, longitudinally ribbed whep
glabrous; ligule 7-15 mm long, apex acute or ohtumargin glabrous to ciliate;
petiole up to 3 cm long, glabrous; blade firmly iheeous, slightly to moderately
plicate, linear-elliptic to elliptic, 7.5-30.5 by-& cm, yellowish green to dark green,
glabrous, apex acuminate, base cuneate, margire emtislightly undulate; midrib
grooved above, prominent underneatiflorescences arising from the rhizome at the
base of leafy shoot, 11-15.5 cm long, 1-2 flowepgro at a time; peduncle erect,
slightly curved, 4.5-8.5 cm long, sparsely pubearute subglabrous; peducular bracts
clasping, appressed, imbricate, concave, triangwate to oblong, brown, glabrous,
apex rounded to acute, margin ciliate or glabr@aspécially in uppermost bract), the
uppermost bract up to ca. 7 by 1.5 cm; rachis decljrwith 10-13 cincinnae, 4-6 cm
long, green, reddish or pinkish cream, sparselyepubnt; primary bracts clasping,
appressed, membranous, 1-3(-10) mm long, yellowishvn, outer surface sparsely
puberulent to subglabrous, apex rounded or obtasely acute or acuminate, margin
ciliate. Cincinnae all secund, erect; stalks 5-15 mm long, greeniokigh cream,
sparsely puberulent; floral bracts inflated-tubulsplit 5 to ¥2 down, chartaceous,
yellowish brown, glabrous, outer ones 2-3.8 cm |apmex acuminaté:lowers 1-3 per
cincinnus, 3-merous (excluding androecium); pedic&-5 mm long. Calyx
membranous, yellowish, tubular, hooded, split maf down, 1.8-2 cm long,
glabrous, 7-9-veined, apex acumindierolla cream or yellowish, glabrous; tube 1.7-
1.9 cm long; lobes 3, membranous, oblong; dorda¢ [©3-17 by 6-8 mm, 5- or 7-
veined, apex hooded, obtuse or rounded; laterasldal?-15 by 4-6 mm, 3- or 5-
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veined, apex slightly hooded, obtuse or roundesbellum 3-lobed, yellowish cream
with red spots; lateral lobes spreading or sligtehgct, ligulate to subtriangular or
nearly semi-orbicular, 7-8 mm long, inner surfackgrulent in basal part, the upper
part glabrous, outer surface glabrous, apex rounmedubacute or sometimes
emarginate, margin often slightly recurved; cenlivake obovate, 2-2.1 by 1.3-1.6 cm,
apex bifid and curved downward, margin slightly mpled and recurved, inner
surface puberulent, outer surface glabrdustile stamen 1; filament flattened, 4-7
mm long, puberulent; anther oblong, 7-8 by 2-2.5,ipellowish cream, puberulent on
pollen sacs; anther crest with reddish blotch,lcaam long, apex rounded, margin
sparsely ciliate to glabrou&pigynous glands usually comprising 2 fleshy masses,
sometimes connate into a single mass (only spiindto the base on one side), 2-3
mm high, glabrous, apex rounded to subacute, subdntslightly irregularly lobed.
Ovary inferior, ca. 3 mm long, outer surface glabrowdo@ilar, placentation axile;
ovules many per locule; style filiform, 2.7-3.2 ¢amg, glabrous; stigma cup-shaped,
obconical, yellowish cream, ca. 1 mm in diam.;asttransverset; elliptic in outline,
with ciliate margin.Capsule ellipsoid, red, glabrous, crowned by the persistayx.

Seeds not seen.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Endemic (?).

Ecology.— Growing in rocky or sandy heath soils with thiteli of decaying
leaves, in shady or partially shaded areas of giiarphyllite ridges at 650-700 m
alt., and also found in lower montane forest. Veake. Flowering in May-August,
fruiting in July-October.

Vernacular.—

Remarks— In the original publication, Larsen (1962) gabe type locality

of Geostachys holttumK. Larsen as “Gunong Ina prope urbem Betong pmai
thailandicae Pattani”. There has been much confusbmut the exact position of this
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locality, since the name “Gunong Ina” does not appen the map of Thailand.
However, it is most likely that the name of typedbty of this species may be spelled
as “Gunung Inas”, this name appears on the map evbkPregion, Malaysia.
Consequently, it is convinced that the type spenoimiethis specieskerr 7358) was
not collected from (Betong) Thailand. The generaflisunderstanding of this type
locality leads to the erroneous determination ofjbographical range in this species.

Geostachys holttumkK. Larsen is probably a synonym @kostachys rupestris
Ridl., but no evidence is provided in this studyende, a comprehensive taxonomic
revision of the genugseostachysRidl. in Thailand and Peninsular Malaysia is
necessary in order to clarify their variation aaganomic status.

Specimens examined.— BETONG:J. Wai773 (BKF, PSU), 800 (PSU).

128. Geostachys penangensis Ridl., J. Straits Branch Roy. Asiat. Soc. 32: 15899;
Mat. Fl. Malay. Penins. 2: 45. 1907; Fl. Malay Beni4: 276. 1924; Holttum, Gard.
Bull. Singapore 13: 231. 1950; R.M. Sm., Notes RBgt. Gard. Edinburgh 43(3):
463. 1986Plate 57A-C.

Herb. Rhizome short, stout, woody, 6-12 mm in diam., slightlyoab or at
ground level, supported by stilt rootseafy shoots 45-100 cm high, with 5-8 leaves;
base 1-1.8 cm in diamLeaves petiolate; sheath green or brownish green,
longitudinally ribbed when dry, glabrous; ligulel4-mm long, glabrous, apex obtuse,
margin apically ciliate and sometimes slightly erosoon becoming glabrous; petiole
up to 3 cm long, glabrous; blade firmly chartaceonst plicate to occasionally
slightly plicate, usually linear-oblong, sometimaarrowly elliptic (especially in
lowest leaves), 23.5-48.5 by 1-5.5 cm, usually gree both surfaces, occasionally
tinged maroon or purplish on lower surface, glabr@apex acuminate, base cuneate,
margin entire or slightly undulate; midrib groovetbove, prominent underneath.
I nflorescences arising from the rhizome at the base of leafy shoaly one flower
opens at a time, 12-19.5 cm long; peduncle erkghtly curved, 5.5-10 cm long, very
sparsely and minutely puberulent to glabrous; peldudiracts clasping, appressed,
imbricate, concave, triangular-ovate to oblong, kigh cream, glabrous to
subglabrous, apex rounded to acute or sometimghtlglilobed, margin sparsely
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ciliate to glabrous, the uppermost bract up to8cly 2.2 cm; rachis decurved, with
10-15 cincinnae, 3.8-6 cm long, reddish or greeeryvsparsely and minutely
puberulent to glabrous; primary bracts claspingegregsed, membranous, 0.5-3.5 mm
long, outer surface sparsely puberulent to glahreeddish, apex rounde@incinnae

all secund, erect; stalks 7-15 mm long, reddishgien, sparsely puberulent to
subglabrous; floral bracts inflated-tubular, spiglf-way down, chartaceous, reddish
or pinkish cream, very sparsely and minutely puleetuto glabrous, outer ones 2.8-
3.2 cm long, apex acuminat&lowers 3-5 per cincinnus, 3-merous (excluding
androecium); pedicels 2.5-5 mm lonQalyx membranous, pinkish cream, tubular,
hooded, split half-way down, 2.2-2.3 cm long, 1@3ed, apex acuminate, apically
ciliate but otherwise glabrou€orolla pinkish cream, glabrous; tube 1.6-1.8 cm long;
lobes 3, membranous, oblong; dorsal lobe 15-17 Byném, 7- or 9-veined, apex
hooded, obtuse or rounded; lateral lobes 14-16 .By54mm, 3- or 5-veined, apex
slightly hooded, obtuse or roundddabellum 3-lobed, yellow; lateral lobes spreading
or suberect, subtriangular, ca. 6 mm long, innefase sparsely puberulent in basal
part, the upper part glabrous, outer surface glehrapex rounded to subacute; central
lobe obovate, 2.2-2.3 by 1.6-1.7 cm, inner surfakeerulent, outer surface glabrous,
apex retuse or slightly emarginate, margin slightlydulate. Fertile stamen 1;
filament flattened, 5.5-6 mm long, sparsely to matidy puberulent; anther oblong,
6.5-7 by ca. 2 mm, yellowish cream, puberulent ollep sacs; anther crest hooded,
ca. 1 mm long, glabrous, apex roundé&gigynous glands comprising 2 fleshy
masses, 2.5-3 mm high, glabrous, apex truncatedeml) entire or sometimes slightly
lobed. Ovary inferior, 3-3.5 mm long, outer surface glabroudo@ilar, placentation
axile; ovules many per locule; style filiform, 3t3cm long, sparsely hairy in the
apical part; stigma cup-shaped, obconical, yelloveieam, ca. 1 mm in diam.; ostiole
transverse;+ narrowly oblong in outline, with ciliate margiCapsule ellipsoid or
subglobular, 12-18 by 10-12 mm, dark reddish brogiabrous, crowned by the
persistent calyxSeeds 8-11, angular, irregularly shaped, covered witthia fleshy
aril, 3-5 mm in diam., black.

Thailand.— PENINSULAR: Yala (Betong).

Distribution.— Peninsular Malaysia and Borneo.
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Ecology.— Growing in rocky or sandy heath soils with thiteli of decaying
leaves, locally common in shady or partially shadeehs of granitic ridges at 900-
1,050 m alt., and also found in the deep shadewél montane forest. Very rare in
Thailand. Flowering in May-August, fruiting in Juyctober.

Vernacular —

Remarks.— Geostachys penangenstall. is a new record for Thailand.

Specimens examined.— BETONG: J. Wai218 (PSU), 240 (BKF, PSU), 309
(PSU).

129. Globba pendula Roxb., Asiat. Res. 11: 359. 1810; Baker in FltBrndia (J.D.
Hooker) 6: 205. 1890; Ridl., Mat. Fl. Malay. Peni@s 4. 1907; Fl. Malay Penins. 4:
236. 1924; Holttum, Gard. Bull. Singapore 13: 295@; M.R. Hend., Malay. Wild
Fls., Monocots.: 137, fig. 80. 1954; K. Larsen, iTkarest Bull., Bot. 24: 44, 1996.—
Ceratanthera penduléRoxb.) T. Lestib., Ann. Sci. Nat., Bot., ser B, B35. 1841.—
Globba montandRidl., J. Straits Branch Roy. Asiat. Soc. 32: 9899— G. fasciata
Ridl., J. Straits Branch Roy. Asiat. Soc. 57: 10911, Holttum, Gard. Bull. Singapore
13: 28. 1950.—G. kingii Baker in FI. Brit. India (J.D. Hooker) 6: 204. 1B9- G.
stenothyrsaBaker in Fl. Brit. India (J.D. Hooker) 6: 204. 189- G. wallichii Baker
in Fl. Brit. India (J.D. Hooker) 6: 202. 189late 57D-G.

Herb. Rhizome short, fleshy, 3-7 mm in diam., with fleshy rodigafy shoots
slender, 25-70 cm high, with 3-13 leaves; basahtitseglabrous to sparsely hairy,
margin ciliate.Leaves sessile or subsessile; sheath green or purpbsigitudinally
ribbed when dry, sparsely to densely hairy; lighlB-1(-2) mm long, outer surface
sparsely to densely hairy, apex rounded; bladetatewus, slightly plicate, elliptic-
oblong to oblong or sometimes lanceolate (espgciallowest leaves), (1.5-)7-28.5
by (0.7-)1.4-6.5 cm, pale to dark green above,rpahelerneath, upper surface nearly
glabrous, with scattered hairs only on the maimseiower surface appressed hairy,

apex long acuminate to caudate, base cuneate tostimunded, margin entire or
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slightly undulate; midrib hairy, slightly groovedba@ve, prominent underneath.
Inflorescences terminal, usually erect, sometimes slightly drogpi with 6-45
cincinnae, 6.5-30 cm long above highest leaf-sheasiually minutely glandular
throughout; peduncle and rachis green or purpsiparsely to densely hairy, rachis 4-
22 cm long; primary bracts often early caducougegr usually, concave, elliptic
when flattened, oblong or spatulate, 3-9 by 1.543,nouter surface sparsely to
densely hairy, 3-veined, apex subacute to rounbleaiches of inflorescence with 1-3
flowers arranged in a cincinnus; stalks up to Ir2leng, green or purplish, glabrous
to hairy; bulbils present on some inflorescencésaf bracts green or yellowish,
usually with many gland dots, concave, elliptictevavhen flattened, 2-3.5 by 1-2
mm, outer surface glabrous to sparsely hairy, Bedi apex subacute to almost
rounded Flowers 3-merous (excluding androecium and gynoecium)jge¢si0-2 mm
long, glabrous.Calyx tubular, 3-lobed, 4-5 mm long, yellowish orangéabgous;
upper lobes triangular-ovate, 1.5-2 by 1.5-2 mmxapeoded, acute to short
acuminate; lower lobe slightly concave, broadly teye.5-1 by 1.5-2 mm, apex
obtuse to rounded, margin glabrous to sparselateilCorolla yellowish orange; tube
8-12 mm long, hairy in the upper part, glabroushi@ lower half; lobes 3, elliptic or
elliptic-ovate when flattened, glabrous; dorsaldaftrongly concave, 4.5-5 by 3-4
mm, 5-veined, apex hooded, acute; lateral lobecaa 4-4.5 by 2-3 mm, 3-4-
veined, apex obtuse to rounded, sometimes sligmlgded.Labellum adnate to
filament to form a slender tube, bilobed, 8-10 numg, yellowish orange, upper half
papillose, lower part glabrouStaminodes 2, yellowish orange, glabrous, oblong to
oblong-spatulate, 8-10.5 by 2-3 mm, 5-6-veined,xapmunded or obtuser-ertile
stamen 1; filament extending 1-1.5 cm beyond junction hwlabellum, glabrous;
anther ca. 2 mm long, partly papillose on the dossaface; basal appendages 2,
slightly curved, ca. 3 mm longepigynous glands comprising 2 fleshy masses,
slender, 2.5-3 mm high, glabrouSvary inferior, 1-2 mm long, green or purplish,
glabrous, unilocular, placentation parietal; ovubeany; style filiform, 3-4 cm long,
glabrous; stigma clavate, 0.2-0.25 mm in diam.iptstransverset elliptic in outline,
with ciliate margin.Capsule globular, slightly ridged, ca. 5 mm in diam., giee
glabrous, crowned by the persistent cal$eeds many, + ellipsoid-ovoid, with a

lacerate basal aril, 2-3 by 1-1.5 mm, brown, puleert



226

Thailand.— PENINSULAR: Ranong, Surat Thani, Phangnga, Krdlbang,
Satun, Songkhla, Narathiwat, Yala.

Distribution.— Peninsular Malaysia and Borneo.

Ecology.— Growing in rocky or sandy heath soils the litérdecaying leaves
and commonly found on moist cliffs or mossy rodksshady places along the streams
in the foothills of mountain ridges, and also foundlowland evergreen forest, alt.
100-1,000 m. Locally common. Flowering in May-Dedsm fruiting in July-
February.

Vernacular.— Put Nok Yung {aungs) (Yala).

Specimens examined.— BETONG:J. Wai278 (BCU, BKF, PSU), 293 (BKF,
PSU), 794 (PSU), 814 (BCU, BKF, KKU, PSU, QBG), 88U, BK, BKF, PSU),
885 (BCU, BK, BKF, PSU)C. MaknoiT20 (PSU), T63 (PSU); RANONGK. Larsen
et al. 43108 (PSU), 43242 (PSU); SURAT THANK. Larsen et al.40838 (PSU);
PHANGNGA: W. Nongmaneé (PSU); KRABI:K. Larsen et al43252 (PSU), 43288
(PSUV), 43290 (PSU); TRANGLF. Maxwell85-954 (PSU); SATUNK. Larsen et al.
42710 (PSU); SONGKHLAC. MaknoiT4 (PSU), T34 (PSU), T34 (PSU).
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Altitudinal distribution

There were 53 species (41 %) found over a wideerasfgaltitudes,
occurring in both lowlands and montane rain fore$dsspecies (34 %) were restricted
to moderate and high altitudes and 32 species (2&&tg only found below 700 m in

lowland forests (Table 8).

Table8. Altitudinal ranges of vascular plant species founthe study sites.

Lowlands L ower montane Lowlandsto lower montane
0-500(-700) m (400-) 500-1000(-1500) m 0-1000(-1500) m
32 species 44 species 53 species

Total number of species investigated 129 species

Geographical distribution

The 129 species recorded in the present study dmufgtouped into 11
types according to their geographical distributfdable 9). From the table it could be
seen that the most common type is Malesian (53ienetl%). When considering the
major taxonomic groups, it is found that 11 speoieson-flowering plants are widely
distributed in Paleotropics, while 47 species awiring plants are confined to
Malesia. There are two species recorded as enderfigailand, i.eHoya rigidaKerr
andGeostachys holttumK. Larsen. In addition, five species are knownydnbm the
present studyHoyasp.,Begoniasp.,Syzygiunsp. 1,Syzygiunsp. 2. andendrobium
sp.). Seven species of Indo-Chinese/Asiatic elemneanvade to their southern
limitation in Peninsular Malaysi@(eandra undulatgWilld.) Ching, Begonia sinuata
Wall. ex Meisn. varsinuatg Sonerila griffithii C.B. Clarke Syzygium helferiDuthie)
Chantar. & J. ParnAnneslea fragrandVall., Dendrobium tortileLindl. and Tainia
penangianaHook.f.) and two species of Indo-Chinese elemardgsalso expected to be
found in Peninsular Malaysia as wellSglaginella siamensisHieron. and
Bulbophyllum stenobulboB.C. Parish & Rchb.f.).

With regard to the phytogeographical subareas desifian region, 10
distribution patterns of 53 Malesian plant speeiesshown in Figure 8. Of these, the
three most common patterns are as follows: (1)-Melay Peninsula (17 species), i.e.
Selaginella strigosd@edd.,Syngramma minimélolttum, Dischidia fruticulosaRidl.,
Hoya plicataKing & Gamble,Didymocarpus citrinufidl., D. corchorifoliusWall. ex
A. DC., Henckelia bombycingRidl.) A. Weber,H. inaequalis (Ridl.) A. Weber,
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Paraboea elegans(Ridl.) B.L. Burtt, Fagraea wallichiana Benth., Oxyspora
umbellulata(Hook.f. ex Triana) J.F. Maxwel§yzygium samarangen@&ume) Merr.
& L.M. Perry var.parviflorum (Craib) Chantar. & J. ParmArgostemma picturivall.,
Bulbophyllum lilacinumRidl., Coelogyne velutinade Vogel, Dendrobium metrium
Kraenzl. andetlingera subterranegHolttum) R.M. Sm. Among them, three species
are restricted to Perak sub-province and adjaaeatsaDidymocarpus citrinugRidl.,
Henckelia bombycingRidl.) A. Weber and~agraea wallichianaBenth.); (2) Thai-
Malay Peninsula, Sumatra and Borneo (9 species),Pyramidanthe prismatica
(Hook.f. & Thomson) J. SinclairRhododendron longifloruniindl., Austrobuxus
nitidus Miq., Fagraea acuminatissiméerr., Ficus deltoideaJack var.deltoidea
Bulbophyllum corolliferuml.J. Sm.B. medusa€dLindl.) Rchb.f.,Coelogyne testacea
Lindl. and Thrixspermum calceolu@.indl.) Rchb.f.; (3) Thai-Malay Peninsula and
Borneo (8 species), i.eGnetum gnemonL. var. tenerum Markgr., Schefflera
cephalotes(C.B. Clarke) HarmsHoya imperialisLindl., Pachycentria hanseniana
Clausing, Ficus oleifolia King subsp.intermedia (Corner) C.C. BergBromheadia
alticola Ridl., Geostachys penangenstgll. andGlobba penduldroxb.

Moreover, it is apparent that there are 35 Malesiaecies extending
their northern range limits at Kangar-Pattani liméyile 18 Malesian species reach

their northern limits of distribution at near Isrtusf Kra.

Table9. Distribution types of 129 vascular plant spe¢tesd in the study sites.

Number of species
Non-flowering plants  Flowering plants  Total

Distribution types

1. Cosmopolitan 1 - 1
2. Pantropics and subtropics 1 - 1
3. Paleotropics 11 - 11
4. India, Himalayas, Indochina, Malesia and

Australia 1 3 4
5. India, Himalayas, Indochina and Malesia 5 11 16
6. Indochina, Malesia, Oceania and Australia 3 - 3
7. Indochina and Malesia 10 21 31

Indochina and Peninsular Malaysia - 7 7

8. Indochina and Thailand 1 1 2
9. Malesia 6 47 53

10. Endemic (known only from Thailand)
11. Unknown (known only from Betong)




229

Figure 8. Ten distribution patterns of 53 Malesian plant@pes found in the study

sites.
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Rarity status

The status of 129 vascular plant species couldldssified into three
categories, i.e. rare, uncommon and common. There @8 rare species (29.5%), 52
uncommon species (40.3%) and 39 common speciea%3qFig. 9). When defining
rarity, geographical distribution, habitat spedificand local population size were

considered. List of rare plants is shown in Apperili

38 (29.5%) 39 (30.2%)

@ Common
B Uncommon
O Rare

52 (40.3%)

Figure 9. Pie chart showing the distribution of rarity status
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Reproductive phenology of flowering plants

1. Flowering

Flowering phenology of 90 species was observed ¢Adpx 4). There
were 24 species flowered all through the year, mab#iese were perennial herbs. The
number of flowering species varied little from mlorid month (Fig. 10) and rose to
the highest peak in May (52 species, 58%), folloWwgdctober and June (50 species,
56%) and drawn to the lowest points in Decemberydegy, February and March (47

species, 52%).

60

52 50 50

50 - ‘_‘_‘/,/‘\0\‘/,_,/0\‘\‘

47 41 47 49 8 9 48 47
40

30

20 A

Number of flowering species

10 A

0 T T T T T T T
Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec Month

Figure 10. Number of flowering species during each month efyhar, the month of
flowering was pooled over 2 years (2006-2007).
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The patterns of peak flowering time of 90 flowerplgnt species were
observed and classified into six types (Fig. Type | Single peak of flowering time
in the first dry season from January-Mar@lgpe It Two peaks of flowering time, the
first peak in the first dry season from DecembdorBary and the second peak in the
second (short) dry season from June-AugUgpe Il Single peak of flowering time
in the first (short) rainy season from March-Maype IV Two peaks of flowering
time, the first peak in the first (short) rainy sea from March-May and the second
peak in the main rainy season from September-Noeenilype V Single peak of
flowering time in the second (short) dry seasommfrdune-AugustType VI Single

peak of flowering time in the main rainy seasomfr8eptember-November.

Coelogyne velutinde Vogel

/\ R . . . . . /

Vaccinium bancanurliq.

Dendrophthoe pentandi@.) Mig.

A/A/‘\.—‘\ ‘ A ‘ A

A
r r r 3 r r 3

Bromheadia finlaysonianéLindl.) Miq.

e N Y

Pachycentria pulverulent@lack) Clausing

U

Begoniasp.

Flowering abundance

VI

O RPN ®W A OO B N ®HMOOO RPN ®DMOUTO RPN WD IO RPN ®H O P N W & O
[
|
|

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov DecMonth

Figure11l. Patterns of peak flowering (type I-VI) and exaegbf plant species.
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The most abundant type was type VI (27 species,)3@8owed by
type 1l (22 species, 24%), type V (21 species, p3%pe IV (11 species, 12%), type |
(7 species, 8%) and type Il (2 species, 2%) (F2y. 1

Vi

q
(]
S
5 v
£
g
8
2

I
0 5 10 15 20 25 30 Number of species

Figure 12. Frequency distribution of six patterns of peawéring (type I-VI).

2. Fruiting
The fruit types and fruit/seed maturity periods38f observed species

are shown in Table 10. Most dry fruits (capsuled fatlicles) ripened in dry months
(January-February, June-August), while mature fldshits (berries and drupes) were

abundant in wet months (March-May, September-Deegmb
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Table 10. Fruit types and fruit/seed maturity periods offl@8vering plant species.

Fruit/seed maturity

Taxa Fruit type period
AlstoniarostrataC.E.C. Fisch. Dry Aug.
WillughbeiacoriaceaWall. Fleshy Sep.-Oct.
Willughbeia tenuifloraDyer ex Hook.f. Fleshy Nov.-Dec.
Hoyamultiflora Blume Dry Jan.-Feb., Jul.-Aug.
BegoniasinuataMeisn. Dry Jan.-Feb.
Begoniasp. Dry Jan.-Feb.
ElaeocarpugpedunculatudVall. ex Mast. Fleshy Oct.-Nov., Apr.
Rhododendrotongiflorum Lindl. Dry Feb.-Mar.
Vaccinium bancanuriiq. Fleshy Apr.-May
Austrobuxus nitiduMiq. Dry Jan.-Feb.
Aeschynanthus radicadack Dry Dec.-Feb
Didymocarpus citrinugidl. Dry Jan.-Feb.
Fagraea acuminatissimilerr. Fleshy Sep.-Oct.
Fagraea wallichianaBenth. Fleshy Mar.-Apr.
Oxyspora umbellulatéHook.f. ex Triana) J.F. Maxwell Dry Dec.-Jan.
Pachycentria glaucdriana subspmaingayi(C.B. Clarke)

Clausing Fleshy Sep.-Oct.
Pachycentria hansenian@lausing Fleshy Sep.-Dec.
Pachycentria pulverulent@lack) Clausing Fleshy Oct.-Dec.
Sonerila griffithii C. B. Clarke Dry Jan.-Feb.
Rhodamnia cineredack varcinerea Fleshy Mar.-Apr.
Syzygium graturfWight) S.N. Mitra vargratum Fleshy Jul.-Aug.
Syzygiunsp. 1 Fleshy May.-Jun.
Syzygiunsp. 2 Fleshy May-Aug.
Argostemma picturwall. Dry Nov.-Dec.
Tarenna longifoliaRidl. Fleshy May-Aug.
Bulbophyllum lilacinunRidI. Dry Feb.-Mar.
Bulbophyllum medusagindl.) Rchb.f. Dry Dec.-Jan.
Coelogyne prasin&idl. Dry Feb.
Coelogyne testacdandl. Dry Feb.
Coelogyne trinervigindl. Dry Feb.-Mar.
Coelogyne velutinde Vogel Dry Feb.-Mar.
Dendrobium metriunKraenzl. Dry Jun.-Aug.
Dienia ophrydigJ. Koenig) Ormerod & Seidenf. Dry Nov.-Dec.
Dipodium pictum(Lindl.) Rchb.f. Dry Jun.
Pholidota articulatalindl. Dry Jan.-Feb.
Tainia penangiandlook.f. Dry Jan.-Mar.
Thixspermum calceoly&indl.) Rchb.f. Dry Dec.-Jan.
Eulalia lanipesRidl. Dry Jan.-Apr.
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PART Il: VEGETATION STUDY

VEGETATION DESCRIPTIONS

1. Vegetation on quartzitic phylliteridges (Plates 1-3)

The vegetation on quartzitic phyllite ridges wetassified into two
sub-vegetation types based on microhabitats andtsHde forms of plants. The
species composition of this vegetation type valoeslly and the details of common

and characteristic taxa in each study site arelbsafs:

1.1 Grassland and scrub vegetation
This vegetation is found on the cliffs or near watt slopes, exposed
ridges and the rocky summits with no or little sodver, it is characterised by the
presence otulalia specios&Kuntze as a dominant species and with scatteredl sm
shrubs and shrubby trees, many species of litheghgind facultative epiphytes
(orchids and ferns). Some climbers are also foltttiough, this vegetation is sparse
and open, but shrubby trees rooted in rock createepresent, these shrubby trees are

only 3-4 m high.

A. Gunung Silipid (Fig. 13A, Plate 1B-E)

Shrubs/Shrubby trees. Rhodoleia championiiHook.f., Vaccinium
bancanumMiq., Syzygiungratum (Wight) S.N. Mitra vargratum Alstoniarostrata
C.E.C. Fisch.,Melastoma malabathricunk. subsp.malabathricum Pachycentria
pulverulenta(Jack) ClausingFicus oleifolia King subsp.intermedia(Corner) C.C.
Berg.

Climber: Epipremnum giganteu@chott.

Herbs: Eulalia specios&Kuntze,Coelogynecumingii Lindl., Eriachne
pallescensR. Br., Sonerila griffithii C.B. Clarke,Bromheadiafinlaysoniana(Lindl.)
Mig., Coelogyndrinervis Lindl., Thysanolaena latifoligRoxb. ex Hornem.) Honda.

Ferns. Pteridium aquilinum (L.) Kuhn, Dicranopteris linearis
(Burm.f.) Underw.Davallia solida (G. Forst.) Sw.Qleandrapistillaris (Sw.) C. Chr.,
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Oleandra undulata (Willd.) Ching, Nephrolepis sp., Cibotium barometzJ. Sm.,

Drynaria sparsisoraDesv.) T. Moore.

B. Khao Hin Ban Chantharat (Fig. 14A, Plate 2B-D)

Shrubs/Shrubby trees: Vaccinium bancanurnMiq., Syzygiungratum
(Wight) S.N. Mitra vargratum Melastoma malabathricurh. subsp malabathricum
Rhododendron longiflorurhindl., Anneslea fragran®Vall., Tristaniopsismerguensis
(Griff.) Peter G. Wilson & J.T. WaterhSyzygiumsp. 1,Pachycentriapulverulenta
(Jack) ClausingFicus oleifolia King subsp.intermedia (Corner) C.C. BergFicus
deltoideaJackvar. angustifolia(Mig.) Corner.

Climber: Epipremnum giganteuchott.

Herbs: Eulalia speciosa Kuntze, Coelogyne cumingii Lindl.,
Coelogynetestacea Lindl., Paraboea eleganqRidl.) B.L. Burtt, Thysanolaena
latifolia (Roxb. ex Hornem.) Honda.

Ferns: Dicranopteris linearis(Burm.f.) Underw. Pteridium aquilinum
(L.) Kuhn, Oleandrapistillaris (Sw.) C. Chr.,Dipteris conjugataReinw., Davallia
solida (G. Forst.) Sw.,Nephrolepis sp., Cibotium barometz J. Sm., Drynaria

sparsisora(Desv.) T. Moore.

C. Khao Hin Ban Bo Num Ron (Fig. 15A, Plate 3B-D)

Shrubs/Shrubby trees: Vaccinium bancanurnMiq., Syzygiungratum
(Wight) S.N. Mitra var.gratum Pachycentriapulverulenta(Jack) ClausingFicus
oleifolia King subsp.intermedia (Corner) C.C. Berg.Ficus deltoidea Jack var.
angustifolia(Miq.) Corner.

Climber: Epipremnum giganteuchott.

Herbs: Eulalia speciosa&Kuntze, Coelogynecumingii Lindl., Sonerila
griffithii C.B. Clarke, Coelogynetrinervis Lindl., Bulbophyllum medusae(Lindl.)
Rchb.f.,Thysanolaena latifoligRoxb. ex Hornem.) Honda.

Ferns: Dicranopteris linearis(Burm.f.) Underw. Pteridium aquilinum
(L.) Kuhn, Davallia solida (G. Forst.) Sw.,Davallia heterophyllaSm., Oleandra
pistillaris (Sw.) C. Chr.Oleandraundulata(Willd.) Ching, Nephrolepissp.,Cibotium
barometz). Sm.Drynaria sparsisoragDesv.) T. Moore.
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1.2 Woodland vegetation

This vegetation usually occurrs on the hill sloped could be found on
the summits with a decaying litter/organic matted aonsiderable soils cover. The
soils over the rocky base may be thin or with atlde 1 m or more. The vegetation is
moderately spaced to fairly dense, usually witloatiouous canopy, commonly 5-15
m high, occasionally with emergent trees which dordach to 20-30 m high. The
canopy is characterised by a low uniform layerhvgingle or only few dominant tree
species. The most common dominant tree specie$isnvegetation isSyzygium
gratum (Wight) S.N. Mitra vargratum which is found in every locality of quartzitic
phyllite ridges. In the understory, most plants @re saplings and seedlings of tree
species, with few shrubby plant species, climberd ahaded palms. The ground
vegetation is fairy rich in bryophytes and fernso@d orchids are quite common in
partially shaded areas (including facultative epiph and true terrestrials). The
Zingiberaceae, Gesneriaceae and Begoniaceae angotecommon families in more

sheltered niches.

A. Gunung Silipid (Fig. 13B, Plate 1F-G)

Trees/Shrubby trees. Rhodoleia championiiHook.f., Syzygium
gratum (Wight) S.N. Mitra var.gratum Syzygium syzygioidg#/ig.) Merr & L.M.
Perry, Schima wallichii (DC.) Korth., Rhodamnia cinereaJack var. cinereg
Lithocarpus elegangBlume) Hatus. ex Soepadm&ratoxylum maingayi Dyer,
FagraeawallichianaBenth.

Palms: Pinanga distich&lume.

Shrubs. Oxyspora umbellulata (Hook.f. ex Triana) J.F. Maxwell,
Oxyspora exigugJack) J.F. MaxwellTarennalongifolia (G. Don) Ridl.,Eurycoma
longifolia Jack,Ardisia crenataSims.

Climbers. Gnetum macrostachyurflook.f., Willughbeia tenuiflora
Dyer ex Hook.f. Aeschynanthus radicaidsck.

Herbs/Subshrubs: Globba pendulaRoxb., Sonerila griffithii C.B.
Clarke, Begonia sinuataWall. ex Meisn. varsinuatg Argostemmapictum Wall.,
Henckeliainaequalis (Ridl.) A. Weber,Didymocarpus citrinusRidl., Tainia

penangianaHook.f., Dienia ophrydis (J. Koenig) Ormerod & Seidenf.,
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Dipodium pictum(Lindl.) Rchb.f.,Acrotrema costaturdack.

Ferns. Oleandrapistillaris (Sw.) C. Chr.,Oleandraundulata(Willd.)
Ching, Cibotiumbarometz]. Sm. Vittaria ensiformisSw., Schizaealichotoma(L.) J.
Sm.,Schizaealigitata (L.) Sw.

B. Khao Hin Ban Chantharat (Fig. 14B, Plate 2E-F)

Trees/Shrubby trees. Syzygiumgratum (Wight) S.N. Mitra var.
gratum TristaniopsismerguensigGriff.) Peter G. Wilson & J.T. WaterhAnneslea
fragrans Wall., SyzygiunsyzygioidegMiqg.) Merr & L.M. Perry,Rhodamnia cinerea
Jack varcinereg Lithocarpussp.,CratoxylummaingayiDyer, Schimawallichii (DC.)
Korth., ElaeocarpuspedunculatusWall. ex Mast., Cratoxylum maingayi Dyer,
Fagraea wallichiana Benth., Ficus xylophylla (Miq.) Wall. ex Miq., Schefflera
cephalotegC.B. Clarke) Harms.

Palms. Eugeissonatriste Griff., Plectocomia macrostachy&urz,
Pinanga scortechinBecc.

Shrubs: Pandanusnonothecavartelli, Oxysporaumbellulata(Hook.f.
ex Triana) J.F. Maxwellxora lobbii King & Gamble Ardisia crenataSims.

Climbers. Artabotrys suaveolen8lume, Pyramidanthe prismatica
(Hook.f. & Thomson) J. SinclailVillughbeiacoriaceaWall., Willughbeia tenuiflora
Dyer ex Hook.f., Aeschynanthus radicandack, Dischidia bengalensisColebr.,
Psychotriasarmentosd@lume.

Herbs. Begonia sp., Sonerila griffithii C.B. Clarke, Argostemma
pictum Wall., Bromheadiafinlaysoniana(Lindl.) Mig., Henckelia bombycin&Ridl.)
A. Weber, Didymocarpus corchorifoliusVall. ex A. DC.,Coelogyneprasina Ridl.,
Dienia ophrydis (J. Koenig) Ormerod & SeidenfQipodiumpictum (Lindl.) Rchb.f.,
Tainia penangianaHook.f., Geostachys holttumK. LarsenGlobbasp.

Ferns. Oleandrapistillaris (Sw.) C. Chr.,Oleandraundulata(Willd.)
Ching, Vittaria scolopendrina(Bory) Schkuhr ex ThwaitesDipteris conjugata
Reinw., Selligueaheterocarpa(Blume) Blume Davallia repens(L.f.) Kuhn, Davallia
heterophyllaSm., Hymenophyllunserrulatum (C. Presl) C. Chr.Aspleniumaffine

Sw., Crepidomanesninutum (Blume) K. lwats.,Hymenophyllum blandunRacib.,
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Cibotiumbarometzl. Sm. Nephrolepissp., TaenitisblechnoidegWilld.) Sw., Vittaria
ensiformisSw., Schizaealichotoma(L.) J. Sm. Schizaealigitata (L.) Sw.

C. Khao Hin Ban Bo Num Ron (Fig. 15B, Plate 3E-F)

Trees/Shrubby trees. Syzygiumgratum (Wight) S.N. Mitra var.
gratum Syzygium syzygioidgdlig.) Merr & L.M. Perry, Alstonia rostrata C.E.C.
Fisch.,Schimawallichii (DC.) Korth.,Rhodamnia cineredack varcinereg Fagraea
wallichiana Benth.,ElaeocarpugpedunculatusVall. ex Mast.

Palm: LivistonaspeciosaKurz.

Shrubs: Oxyspora umbellulata (Hook.f. ex Triana) J.F. Maxwell,
Eurycoma longifolialack,Ardisia crenataSims.

Climbers: Ficus punctata Thunb., Anodendron coriaceum Miq.,
Dischidia bengalensi€olebr.

Herbs/Subshrubs. Henckelia inaequalis (Ridl.) A. Weber,
Didymocarpus citrinuRidl., Tainia penangianaHook.f., Dienia ophrydis(J. Koenig)
Ormerod & Seidenf.Dipodiumpictum(Lindl.) Rchb.f.

Ferns. Oleandrapistillaris (Sw.) C. Chr.Oleandraundulata(Willd.)

Ching, Dipteris conjugataReinw.,Cibotiumbarometz]. Sm. Vittaria ensiformisSw.
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2. Vegetation on granitic ridges
There are a few isolated narrow ridges at the naideand high

altitudes. They are very close to Thai-Malaysiandeo The species composition of
this vegetation type closely resembles the vegetain quartzitic phyllite ridges. The
vegetation occurring on these narrow ridges iserasiparse and open, it is composed
of many ferns and orchids, with few scattered ted shrubs. In addition, climbers
and scandent shrubs are commonly found. Surrouradeg of the exposed ridges are
covered with soil, therefore, it supports a deotise vegetation with 10-20 m canopy
high. Ground vegetation in the sheltered areaclsin bryophytes and ferns. The most
common families of ground herbs occurring on théfsclare Gesneriaceae,

Orchidaceae, Zingiberaceae and Begoniaceae.

D. Khao Hin Ban Piyamit 2 (Plate 4A-C)

Trees/Shrubby trees. Dacrydium elatum(Roxb.) Wall. ex Hook.,
TristaniopsismerguensiqGriff.) Peter G. Wilson & J.T. WaterhSchimawallichii
(DC.) Korth., ElaeocarpuspedunculatusVall. ex Mast.,Syzygiumsp. 2,Vaccinium
sp.

Palms:. Livistona speciosaKurz, Licuala scortechiniBecc., Pinanga
scortechiniBecc.,Plectocomia macrostachyurz.

Shrubs: Oxysporaumbellulata(Hook.f. ex Triana) J.F. MaxwelEicus
deltoideaJackvar. kunstleri(King) Corner,Ardisia crenataSims.

Scandent shrubs/Climbers. Ancistrocladus tectoriugLour.) Merr.,
Ficus heteropleuraBlume, Ficus sagittatalJ. Koenig ex VahlFicus villosaBlume,
Gnetum macrostachyutdook.f., Willughbeia coriacea Wall., Passiflora perakensis
Hallier f., Uncaria cordata(Lour.) Merr.,Epipremnum giganteur@chott.,Psychotria
sarmentosaBlume, Aeschynanthus radicandack, Dischidia bengalensisColebr.,
Hoya rigidaKerr, Hoya plicataKing & Gamble.

Herbs/Subshrubs: Didymocarpus citrinus Ridl., Didymocarpus
cordatusA. DC, Begonia sinuatdVall. ex Meisn. varsinuatg Sonerila griffithii C.B.
Clarke,ArgostemmapictumWall., Globba penduld&oxb.,Coelogynecumingii Lindl.,
Coelogynetrinervis Lindl., Coelogyne velutinale Vogel, Dipodium pictum (Lindl.)

Rchb.f.,Geostachys penangen§idl.
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Ferns: Dicranopteris linearis(Burm.f.) Underw. Pteridium aquilinum
(L.) Kuhn, Oleandra pistillaris (Sw.) C. Chr.,Oleandra undulata (Willd.) Ching,
Cibotium barometzJ. Sm., Asplenium affine Sw., Asplenium normaleD. Don,
AspleniumpellucidumLam., Davallia repens(L.f.) Kuhn, Davallia solida (G. Forst.)
Sw., Davallia trichomanoidesBlume var. lorrainii (Hance) Holttum, Drynaria
rigidula (Sw.) Bedd.,Drynaria sparsisora(Desv.) T. Moore,Pyrrosia adnascens

(Sw.) Ching,Vittaria scolopendringBory) Schkuhr ex Thwaites.

3. Vegetation on limestone hills

The limestone vegetation could be found near thentof Betong at
Ban Ko Mo 4. Typically the limestone hills are tawie, abruptly rising from
surrounding area. Due to the erosion of calcareacls this landscape is characterised
by the present of the caves. The species composdfothis vegetation differs
distinctly from the others in non-limestone stuites There are some few vascular
plant species overlapping between limestone and-linmstone habitats. The
vegetation on the exposed cliffs and summit ridgesparse and open. However, the
medium-sized trees could be found in rock crevieeg,Ficus spp.,Cycas clivicola
K.D. Hill, Senna timorensiéDC.) H.S. Irwin & Barneby, etc. In the shelteraakas,
the ground vegetation is rich in bryophytes andgeand the most common families
of flowering plants are Gesneriaceae and Orchidacea

E. Khao Hin Ban Ko Mo 4 (Plate 4D-F)

Trees/Shrubby trees. Cycas clivicolaK.D. Hill, Senna timorensis
(DC.) H.S. Irwin & BarnebyMorinda elliptica Ridl., Pterospermum diversifolium
Blume, Alphonseasp.,Oreorhamnus serrulatuRidl., Aglaiasp.,Ficussp.,Aidia sp.

Shrubs: Croton cascarilloidesRaeusch. Tarenna stellulataHook.f.)
Ridl.

Climbers: Parameria laevigata (Juss.) Moldenke, Epipremnum
giganteumSchott.

Herbs/Subshrubs. Paraboea lancifolia(Ridl.) B.L. Burtt., Chirita
involucrata Craib, Chirita sp., Epithemasp. 1,Epithemasp. 2,Peperomia kotan&.

DC., Geophila repengL.) I.M. Johnst.,Arisaema fimbriatumMast., Eria javanica
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(Sw.) Blume,Flickingeria xantholeuca(Rchb.f.) A.D. HawkesHabenaria reflexa
Blume,Pomatocalpa maculosuthindl.) J.J. Sm. subspnaculosum

Ferns: Pyrrosia stigmosgSw.) Ching,Pyrrosia penangiangHook.)
Holttum, Drynaria quercifolia (L.) J. Sm.,Davallia denticulata (Burm.f.) Mett. ex
Kuhn, Loxogramme scolopendringory) C. PreslAnthophyllum parvulunBlume,
Adiantum caudatumL., Asplenium adiantoideg¢L.) C. Chr., Asplenium salignum

Blume.

Note: List of plant species commonly found on limestgaements is shown in

Appendix 2.
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Plant species composition and floristic similarity

Venn-Euler diagrams of the numbers of plant spefoesd in three
different substrates and among three study siteguatrtzitic phyllite ridges, the
numbers of plant species found in each substratieeach site of three quartzitic
phyllite ridges are indicated (Fig. 16A-B). The ultsshowed that only three species
overlapped between three different substrates herk twere very few taxa shared
between limestone and non-limestone habitats (€iespe while 72 species were
found in both quartzitic phyllite and granitic rielg One hundred and eleven species
were restricted to quartzitic phyllite and 39 spscwere restricted to granite and 38
species were only recorded from limestone. Whersidening the shared taxa among
quartzitic phyllite ridges, a high number of shatarga were recorded in three study
sites (43 species). However, there were 61 spe@ssicted to Khao Hin Ban
Chantharat, while the number of restricted taxanmeded in other two study sites were
lower, 29 species in Gunung Silipid and 17 speae&hao Hin Ban Chantharat,

respectively.

Quartzitic phyllite Limestone Gunung Silipid Khao Hin Ban Chantharat
Granite Khao Hin Ban Bo Num Ron
A B

Figure 16. Venn-Euler diagrams of the numbers of speciesxdoin the three

different substrates (A) and among three quartpttidlite ridges (B).
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From the hierarchical cluster analysis (Fig. 1Wo tgroups can be
recognised, study site A-D (group I: non-limestowe)e closely associated, the result
showed a high value (> 70%) of floristic similaritythin non-limestone study sites.
Study site E (group II: limestone) was very dissamfrom the group |.
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Figure 17. Cluster analysis dendrogram based on similarityplEnt species
composition and abundance among study sites.



CHAPTER 4

DISCUSSION AND CONCLUSION

Floristic richness and taxonomic diversity

In the present study, 70 families, 141 genera a2@l $pecies were
recorded from the mountain ridges. The observed beunof species might be
underestimated, due to the undersampling of loaalle species. According to the
extrapolation of species accumulation or species aurves, it was estimated that
there were at least 250 species of vascular plenthese mountain ridges. The
number of species recorded in this study is highan the number of species reported
by several studies in the similar habitat type Kyooutcrops) [Sridith, 1989 (88
species of flowering plants); Boonjaras, 2002 (5pécies of flowering plants)]. It
shows that the mountain ridges in Betong distriet eather rich in vascular plant
diversity, compared with other regions of similabltat type in Thailand, e.g. Phu
Hin Rong Kla National Park (Sridith, 1989) and Pleem National Park (Boonjaras,
2002), in spite of their smaller size (only 5-1Ctaees/study site). Nevertheless, the
species richness of plants in these mountain ridgeselatively low, compared with
other forest types in surrounding areas, partibulaee species are less diverse in
comparison to lowland forests (pers. obs.). Howeiteis to be concerned that the
variations in species richness are strongly aftedtyg the sampling efforts (both in
space and time) and by the different criteria mmahalyses of each study.

Considering comparisons of species richness betweassland sites
and woodland sites, the higher of plant specidsngss observed in woodland sites
might be the result of the mixing of two differguiant assemblages along common
ecotone (between rocky outcrops and lowland evergferest) and they might be
correlated with their particular fine niche padrting (habitat heterogeneity), whereas
fewer plant species richness were observed in tagstand sites. It might be due to
the extreme environment conditions. In generalciggerichness of ecotones is often
higher than that of either surrounding habitatsofite, 2001). Moreover, several
publications have confirmed the observations o&tgespecies richness in an ecotone
(Li et al., 2007; Houet al., 2008). Lloydet al. (2000), however, suggested that high

248
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species richness in an ecotone is not a generaoptenon. Furthermore, the exact
position of the ecotones and their widths were ftified subjectively. As a
consequence, it should be considered serioushgeifiurther research.

With regard to the altitudinal distribution of tipdant species, several
authors have suggested that a mid-altitudinal peakpecies richness is the most
common pattern of plant species richness alonduditial gradients (Wolf and
Alejandro, 2003; Bhattaraét al., 2004; Watkinset al., 2006). The mid-altitude
vegetation types (500-1,000 m) in the present stiidyred species with lowland and
highland vegetation types as well, this may leadh® increase of plant species
richness. However, this study did not focus onplttern of species richness along the
altitudinal gradients. Further studies addresdwgjissue are needed.

The predominant families in each major group weeta@nellaceae
and Lycopodiaceae (lycophytes); Polypodiaceae, DDaseae and Aspleniaceae
(pterophytes); Asclepiadaceae, Rubiaceae, Melastmeae, Myrtaceae, Gesneriaceae
and Moraceae (dicots); Orchidaceae, Arecaceae amgibZraceae (monocots). It is
not surprising that theses families are specids-ag€ most of them are the largest
families in the Thai flora (see Larsen and NielsE394). The most speciose family of
vascular plants in this study was Orchidaceae. Thimsily is one of the largest
families of flowering plants with the estimation »7,000-35,000 species (Dressler,
1993) and there are about 170 genera and 1,23@spacThailand (Nanakorn and
Indharamusika, 1999). The members of family Myréeceare prominent in heath
forest (including rocky outcrops), especiallyistaniopsis and Syzygium (Whitmore,
1975; Davies and Kamariah, 1999), while severalciggeof the Rubiaceae and
Melastomataceae are also the commonest ones hettk forest and on the exposed
ridges (MacKinnonet al., 1996). In addition, according to their habit&/liforms,
herbaceous flowering plants were the commonestpianhese mountain ridges and
indeed, most of the common species are lithophgelbor facultative epiphytes. The
majority of them belong to few families, e.g. Odfceae, Asclepiadaceae and
Gesneriaceae. These agree well with previous refiarin the similar habitats, e.qg.
mountain summits (Stone, 1981), rocky outcrops d{®ri 1989; Suddee, 1995;
Boonjaras, 2002) and coastal heath forest (Laon@®@3). However, it is interesting

to note here that there were only four speciesalfaEeae found in this study, this
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pattern is in contrast with the data from otheikgooutcrops, since Fabaceae is one of
the most species-rich families in several rockycoads in the northern and
northeastern parts of Thailand (Sridith, 1989; ®&]dl995; Boonjaras, 2002). The
possible explanation is due to a different phytagaphical affinity. According to
Takhtajan’s (1986) classification system of fladstegions, most of the legume
species found in the northern and northeasterrs gdriThailand are Indo-Chinese
elements and they are seasonal plant species {namstual herbs) such asspedeza
sulcata Craib, Desmodium spp., etc. (Sridith, 1982), which require an istea dry
season. The large areas of ever-wet rain foreshtnig barriers for distribution of
these monsoon climate species. Another explan&idimat legume species might be
abruptly reduced in richness and abundance in theéeemate and high altitudes, as the
family Fabaceae (Leguminosae) is one of the speimlbdamilies in the tropical rain
forest (Whitmore, 1990), which is often abundantawlands, e.g. Tarutao National
Park (Congdon, 1982).
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New records
It is interesting to note here that a high numbenew records (17

species) were recognised in this study. All of trem indigenous species of Malesian
region. This could be expected, since the study asevery close to Malaysia.
Furthermore, due to the fact that these mountaiges are isolated and inaccessible,
therefore, there is a high probability to find maviglesian elements and rare plant
species. Nowadays, many areas of Betong regionstdteunexplored, more new
records or little known plant species as well asv rspecies of plants could be

expected.

Unidentified species

Twenty five species could not be identified to fpecific level, due to
the lack of reproductive structures and no avadlatdlated taxonomic literatures.
Among the totally unidentified species, severalcggse of which are probably new to

science (as mentioned in Chapter 3).

Disturbance and alien species

Although the mountain ridges in Betong district arelatively
inaccessible, but some areas have been partlyrlokstiby human activities, such as
agriculture, construction of the road, etc. Thessmuences are the invasion of alien
species. This study reveals that four speciesien glants, i.eChromolaena odorata
(L.) R.M. King & H. Rob., Praxelis clematidea (Griseb.) R.M. King & H. Rob.,
Clidemia hirta D. Don andLantana camara L. are native to tropical America. They
are often found in disturbed areas and forest edfes spatial distribution of these
alien plants reflects the impact of human actisiten the invasion of alien species.
The occurrence of these plants can be used toaiadithe level of anthropogenic
disturbance and habitat quality of the natural $or&hese plants should be added to
the list of invasive alien plants of Thailand. Teevention of introduction, control

and eradication of these invasive alien speciesi@ently required.
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Taxonomic problems and species delimitation

In the present study, even through most of theigepdound in the non-
limestone mountain ridges are clearly distinct sgggedut some species exist more or
less taxonomic problems (as mentioned in Chapter TBe variation in most
morphological characters studied in several plaagpeared to be more or less
continuous. One possible explanation for the openmtamorphological characters in
several plants might be the effect of microclimatel edaphic factors on the variation
in shape and size of vegetative and floral charsctecould be noticed, for example,
that the cultivated plants have a wide variatiobath vegetative and flora characters.
The extreme forms (variants) of a single specie® l@roneously been described by
taxonomists as separate species, especially whiEawsgpecimens were available. On
the other hand, several cryptic species may beneowsly considered as a single

widely distributed species. In any case, it couddiriterpreted that the diversification

of morphological forms may be a sign of recent @rngding) speciatian

Concerning the species definition, there are tlmgeortant aspects of
species delimitation, i.e. morphological distin&@seinterbreeding isolation and their
historical relevance (Kornet, 1989). It is therefeuggested that more investigation of
specimens as well as evidences from molecular di&ap morphology, population
studies, chromosomal studies and detailed studieshe ecology (e.g. pollination
ecology) in the further studies are strongly neeidledrder to resolve the taxonomic
problems and these evidences might be able tondetemwhether such phenomena are

in fact only a single polymorphic species or congiseveral closely related species.
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Phytogeographical affinities

Based on geographical distribution of species, fibka in the study
area could be categorised into 11 phytogeograpkieahents (Table 9). It is noticed
here that the widely distributed paleotropic eletaeare in a small group. All of these
paleotropical species are non-flowering plants qpjtytes and ferns) and they are
commonly known throughout Thailand and have no ispephytogeographical
importance.

The phytogeographical affinities of the flora inetlstudy area are
predominantly Malesian (41%). This high percentsgeonfirmed that the flora in the
study area is part of the Malayan flora and beldogkhe Malesian floristic region as
suggested by Takhtajan (1986). In additibBageissona triste Griff. andPinanga spp.,
used by Whitmore (1975) to characterise the Malapaests, are also found in the
study area. Considering the phytogeographical sasarthere are high numbers of
plants species restricted Thai-MalayPeninsula. This confirms the phytogeographical
status of Thai-Malay Peninsula. In the presentysttitere are three species of plants
restricted to Perak sub-province and the adjacezdsa This result weakly supports
that the flora in the area is part of the Perak-muavyince as proposed by Aston
(1992). It is also noticed here that though Borreeéarther than the Sumatra to the
study area, but it has more common plant specigsthe flora of the study area than
that of Sumatra. This result is far less expeateteim of its geographical proximity.
It might be due to the collecting bias and the lleaphic differences. Many other
areas remain poorly collected and the distribuabeach plant species is not known.
It is suggested that much more information on ifistion patterns of plants is needed
in order to clarify the phytogeographical affingief the floras in the areas.

In the present study, there are seven speciesdof@hninese elements,
this may be a coincidence with a core area of seds&siatic intrusion in the Thai-
Malay Peninsula (Wong, 1998). Two species are tembas endemic to Thailand, i.e.
Hoya rigida Kerr andGeostachys holttumii K. Larsen. However, since the study area
is very close to Thai-Malaysian border, these ®®eare expected to be found in
Peninsular Malaysia as well. Furthermore, becausehe problem in species
delimitation and the poorly known overall distrilmut ranges of many plants species,
these may lead to the erroneous determination ofjrgphical range in several
species.
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From the results, it is suggested that there arparaptly two
phytogeographical transitions on the Thai-Malay iRawmla as many Malesian
elements reach their northern limits at these waasditions, i.e. Kangar-Pattani line
(35 species) and near Isthmus of Kra (18 specids. results of this study are in

agreement with the previous report of Woodruff 200

Rarity and endemism

With regard to the rarity concept, the classifieatof rarity status of
plants is based on three important parameters, ge@graphical range, habitat
specificity and local population size (Pullin, 200@agurran, 2004). Many plant
species found in this study are considered asplargs. Several species of these rare
plants are listed in the Thailand Red Data: Plaf8antisuk et al., 2006); A
Preliminary Check-list of Threatened Plants in Tdrad (Poomaeet al., 2005) and the
2007 IUCN Red List of Threatened Species (www.iedtist.org, accessed on 04
October 2008) (Appendix 3). Fourteen species ademic to Thai-Malay Peninsula,
and most of them are restricted to the non-limestomountain ridges. This study
reveals that the high degrees of endemism occungrtiee herbaceous species, such
as the members of Gesneriaceae (71% of 7 spe@es), most ofGeostachys
(Zingiberaceae) (50% of 2 species). As many authave pointed out that the degree
of endemism is high in herbaceous dicots, espgciallthe family Gesneriaceae
(Bidin, 1989; Kiew, 1989; Wong, 1998). MoSkostachys species are hyper-endemic
and many of them are known only from one or a fegalities (Larsen, 1962; Laa
al., 2007). It is confirmed that the mountain ridgesl @aocky outcrops are among the
special areas of high rarity and endemism of plaftés study is in accordance with
the findings of Wong (1998) and Jacebal. (2007).
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Reproductive phenology

There are many species of flowering plants thatdéloand fruit all year
round. However, many plant species have a wideeramghe flowering and fruiting
time of individuals and populations. For examplewering of Paraboea elegans
(Ridl.) B.L. Burtt has irregular annual or sub-aahulowering patterns at the
individual level, but continuous flowering at thepulation level. Moreover, the
various flowering patterns are found among plamisthis vegetation type. It is
confirmed that there is great variation and highedsity in phenological patterns in
tropical rain forest.

It could be seen in the Figure 18 that there isabearly seasonal in
flowering patterns of plants in the study area,levthe flowering patterns of plants in
Phu Hin Rong Kla National Park and Pha Taem Nali®aak are clearly seasonal.
Most of the plant species flower only in rainy ssagannual plant species) according
to Sridith (1989) and Boonjaras (2002). However stnglants (67%) found in this
study showed flowering peaks in the rainy seasahde relative few species (33%)
showed flowering peaks in the dry seasons. It viewed here according to the fact
that the rainfall pattern is the predominant faeeen in the tropical rain forest, where
the climate is almost non-seasonal.

Considering the relation of fruit types (dry ordlg) and fruit maturity
periods of plants, the results showed that a lapgeportion of dry fruited species
ripened their fruits in dry seasons rather tharraimy seasons, while most fleshy
fruited species ripened their fruits in the raimasons more than in dry seasons. The
results from this study indicate that fruit matynghenology of any fruit types might
be adaptations to their dispersal mechanisms. bfasie dry fruited species are wind-
dispersed, which mature their seeds during theseason when the probability of
long-distance seed dispersal is highest, whereas aidhe fleshy fruited species are
animal-dispersed, therefore, fruit maturity perioasy coincide with the abundance of

dispersers (e.g. birds or mammals).
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Figure 18. Periodicity of flowering of plants recordecbrh three different areas.
—&— Present study (A)y#—  Pha Taem dvati Park (B), (source: Boonjaras, 2002);
—a&— Phu Hin Rong Kla National Park (C), (smurSridith, 1989).
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Vegetation on non-limestone mountain ridges

This vegetation forms on infertile, highly acidigH often less than 5),
rocky and sandy heath soils (derived from siliceparent materials). The vegetation
on non-limestone mountain ridges is very dissimitarthe vegetation on limestone
hills and differs distinctly from surrounding lowld forest, it is characterised by a
low, uniform canopy, with single or only few domimatree species and generally
composed of two sub-vegetation types, i.e. gradsland scrub vegetation and
woodland vegetation. However, it is noticed tha ¢hassland plant communities are
absent on the very narrow granitic ridges (e.gdytsite D) and these are probably
also due to the lack of soil cover (consists mostligare rock). The two different sub-
vegetation types on quartzitic phyllite ridges sdialy to correspond with soil depth
and organic matter. The grassland vegetation ddetdnlay Eulalia speciosa Kuntze
occurred on a thin layer of soil over the rockyeyashile the woodland vegetation
dominated bySyzygium gratum (Wight) S.N. Mitra var.gratum and/or Rhodoleia
championii Hook.f. appeared on a greater depth of soil atigberganic matter.

Plant species of these isolated mountain ridgés, those of other
rocky outcrops, are subjected to extreme envirotah@onditions. Most plants found
in this study were facultative epiphytes and hgucsl xeromorphic features. These
plants are notably herbaceous, succulent in hatat, Many herbaceous plants with
underground parts (such as tubers or rhizomesalaeeto survive the dry period by
shedding their leaves and undergoing a dormantgbegi.g.Begonia sinuata Wall. ex
Meisn. var.sinuata andSonerila griffithii C.B. Clarke. The trees are generally smaller
than those in surrounding lowland forests, leavethis vegetation type are typically
small, coriaceous (sclerophyllous), thickly cuteds pale colored and pubescent,
characteristics which can be considered adaptatmm®t (including solar radiation)
and dry conditions, or which may be adaptationsutrient deficiency on very acidic
soils (Whitmore, 1975; Richards, 1996; Davies andmidriah, 1999). Such
characteristics are in coincidence with those efflieath forests and montane forests
(Whitmore, 1975; 1990; Stone, 1981; Davies and K&ha 1999; Sridth, 2002;
Sridith and Laongpol, 2003; Laongpailal., 2005). As a matter of fact, however, the
xeromorphism is not restricted to xerophytes antalloxerophytic species display

xeromorphic characteristics (Batanouny, 2001). Theses of these xeromorphic
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characteristics of many plants have long been tefést to botanists (Bruckley al.,
1980; Proctoet al., 1983; Readt al., 2006). However, until now this phenomenon is
still enigmatic. Some of these xeromorphic chargsties, for instance sclerophylly,
this xeromorphic feature is most likely occurreddenthe extreme environmental
conditions where multiple stresses are operatird) iis thought to be a complex
phenomenon (Reagt al., 2006). However, more details of the morphologyatamy
and ecophysiology of the plants are necessary deroto better understand the
adaptations of plants to these multiple stressfulrenments.

Plant species composition and floristic similarity

The similarity analysis showed a high degree ofsidigarity (3-
diversity) between non-limestone study sites ariimastone study site and indeed
there were very few plant species widely occurimg@ll three substrates (limestone,
granite, quartzitic phyllite). It could be interped by the fact that the substrates
(geology) or edaphic factors (e.g. soil pH, soiptie water and nutrient availability)
might be the limiting factor determining the spscieomposition of these plant
communities. Several studies have confirmed thatetthaphic factors are among the
most important factors that influence the distrdutof plants (Newbery and Proctor,
1984; Masunagat al., 1998; Clarket al., 1999) and the variation of plant species
composition in the plant communities (floristic fgshs) (Sollins, 1998; Parmetier,
2003; Ruokolaineret al., 2007). However, there is not enough evidencelaai in
this study. It is therefore suggested that furtstedies should be carried out on the

relationship between plants and edaphic factotBarareas.
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Floristic variation within quartzitic phyllite ridges

Within the Sankalakhiri range, there are three witar phyllite ridges
under the similar climatic and edaphic conditiotie (same habitat niche), this has
supported a high degree of similarity in florist@mposition in the plant communities.
Many species were found in all three quartzitic Ijileyridges. However, in more
detail, there are quantitative differences. Itngportant to note that some dominant
tree species, such @&hodoleia championii Hook.f., Anneslea fragrans Wall. and
Tristaniopsis merguensis (Griff.) Peter G. Wilson & J.T. Waterh. are higldpundant
and restricted to only one or two study sites.dérss likely that the variation in
floristic composition among the study sites and #imindance patterns of these
dominant tree species cannot easily be explainedramitional niche theory. Two
possible explanations for variation in the flogstomposition and abundance patterns
of plants are proposed here: (1) dispersal linntaimong mountain ridges; (2) Other
factors, related to germination and establishméptamts (e.g. specificity of the plant-
mycorrhizal association, competition, etc.).

The first possible explanation is the dispersaltition due to isolation
by distance (insular property) of these isolateduntain ridges. Concerning the
influence of chance or neutral processes on thestiilo composition in Hubbell’'s
(2001) dispersal-limited neutral theory, this thestate that the differences in floristic
composition between sites are related to isolabyndistance, while the habitat
preferences of plant species play no importantiroteeir distribution and abundance
patterns. Several studies have suggested that idpersal limitation plays an
important role in the composition of plant commiest(Ehrlén and Eriksson, 2000;
Cascante-Mariet al., 2009).

The second alternative explanation is the spetjfiof the plant-
mycorrhizal association, which influences the geation and establishment of plants.
Mycorrhizal fungi are important for the seed geration and seedling establishment
(Richards, 1996; Kitajima and Fenner, 2000; Battsl., 2002; Larpkerret al., 2003;
Porras-Alfaro and Bayman, 2007). The specificityre plant-mycorrhizal association
has long been recognised (Warcup, 1971; Madinal., 1992; Brundrett and Cairney,
2002; Porras-Alfaro and Bayman, 2007). Many plascges are reported as forming
ectomycorrhizal associations, such as the memlb¢ng ®ipterocarpaceae, Ericaceae,
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Fabaceae (Leguminosae), Fagaceae, Myrtaceae artdd&reae (Cranbrook and
Edwards, 1994; Richards, 1996; Kitajima and Fen2€QO0; Battyet al., 2002).
Moreover, several authors have suggested that myzal symbiosis could influence
plant community structure and diversity (Hartnetd awWilson, 1999; Smithet al.,
1999; Brundrett and Cairney, 2002; Karangkal., 2008).

In conclusion, both niche and neutral processes lpeaynportant and
could be incorporated into new comprehensive mo@ets Tilman, 2004; Gravet
al., 2006; Jaboet al., 2008). This study indicate that dispersal limiatplay an
important role at very small scales (within the itetl, whereas niche differentiation
can occur at small scales (microhabitat differeintig or at large scales (edaphic and
geographic differentiation). With regard to theophtric speciation model, there is no
evidence to suggest that the isolation of thesemamu ridges can cause speciation.
This is probably due to the fact that the mode mécgtion may occur at larger
geographic scales. In any case, there is not eneugpirical evidence, supporting
these assumptions. Consequently, it is sugges&dutiher experiments are strongly
needed in order to understand the factors andntipertant processes shaping plant

communities and biodiversity patterns at the spiaimporal scales.

Remarks:

Niyomdhamet al. (2000) stated that the limestone vegetation iraHal
Bala forest is mainly composed of ericaceous plantsDacrydium elatum (Roxb.)
Wall. ex Hook. This, however, seems to be a mistgpdonclusion because according
to the geological map of Hala-Bala forest, theneasvidence showing the occurrence
of limestone habitat in this area. Based on thelte®f the present study, the plant
composition on limestone hills is very different teat on non-limestone ridges.
Consequently, it is possible that this confusiodue to misidentification of the habitat
type. As a matter of fact, the problem of possibtengly categorised habitat types in
some herbarium labels might have occurred and tmasehave lead to the erroneous
determination of habitat preference of many plascges. It is therefore suggested
that during future plant collecting, the label infation should be carefully and

critically noted including the habitat and geolagfjthe locality.
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Suggestionsfor further studies on vegetation

It is strongly recommended that further studies tbe numerical
syntaxonomy, nomenclature of plant communities lemountain ridges and rocky
outcrops and long-term studies on vegetation dyosstiould be undertaken, not only
in the Sankalakhiri range, but also other partsThhiland and the Thai-Malay
Peninsula in order to provide a broad overview led tegion and to gain more

comprehensive knowledge of vegetation in this egeng part of the world.

Conservation per spectives

In Thailand, conservation management often focusa@as of high
biodiversity, but since there are many regions Woitally differences in the species
composition, even the lower biodiversity habitatsw( a-diversity), such as rocky
outcrops, the priority of habitat conservation ddobe given. From a conservation
perspective, it is interesting to note that betzexiity may be more important than
alpha diversity, because species turnover betwabitdts influences diversity at large
scales. The mountain ridges and rocky outcrops rgipenave a low potential for
commercial land use, since they are inaccessibbiata However, some areas of
mountain ridges and rocky outcrops have been destrdoy human activities (as
already mentioned), these anthropogenic disturlsamaey lead to the local extinction
of native plant species.

Based on the results from this study, the vegetabio the cliffs and
rocky ridges is considered rare and unique compartddthe other vegetation types
(high B-diversity). There are many unique/rare speciedyding narrow endemics) in
these mountain ridges that need protection. Ambiege, several plants are beautiful
and showing great horticultural potential, suctoashids, ferns, lycopods, gesneriads
and ericaceous plants. They are threatened witimotxin in the wilds because of
commercial collecting in a massive scale. Furtheendue to the fact that none of all
study sites in this study belong to any types aftguted areas. Consequently, it is
suggested that the existing natural vegetatiorookyroutcrops should be protected by
the establishment of regional habitat conservapians. New protected areas must be
created and the existing forest reserves shouldigggaded to National Parks or

Wildlife Sanctuaries.
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APPENDI X 1. List of vascular plant species found in non-litoeg study sites.

Scientific name

Non-limestone
B C D

Habit

LYCOPHYTES
L ycopodiaceae
1. Huperzia phlegmaria (L.) Rothm.
2. Huperzia squarrosa (G. Forst.) Trevis.
3. Lycopodiella cernua (L.) Pic. Serm.
Selaginellaceae
4. Selaginella intermedia (Blume) Spring
5. Selaginella siamensis Hieron.
6. Selaginella strigosa Bedd.
7. Selaginella wallichii (Hook. & Grev.) Spring
PTERIDOPHYTES
Adiantaceae
8. Syngramma minima Holttum™®

9. Taenitis blechnoides (Willd.) Sw.
Aspleniaceae

10. Asplenium affine Sw.

11. Aspleniumnidus L. var.nidus

12. Asplenium normale D. Don

13. Asplenium pellucidum Lam.
Blechnaceae

14. Stenochlaena palustris (Burm.f.) Bedd.
Davalliaceae

15. Davallia angustata Wall. ex Hook. &Grev.

16. Davallia denticulata (Burm.f.) Mett. ex Kuhri

17.Davallia heterophylla Sm.

18. Davallia pectinata Sm.

19. Davalliarepens (L.f.) Kuhn

20.Davallia solida (G. Forst.) Sw.

21.Davallia trichomanoides Blume varlorrainii (Hance)
Holttum
Dennstaedtiaceae

22. Lindsaea bouillodii Christ

23. Pteridiumaquilinum (L.) Kuhn
Dicksoniaceae

24. Cibotium barometz J. Sm.
Dipteridaceae

25. Dipteris conjugata Reinw.
Gleicheniaceae

26. Dicranopterislinearis (Burm.f.) Underw.
Hymenophyllaceae

27. Crepidomanes minutum (Blume) K. lwats.

28. Hymenophyllum blandum Racib.

29. Hymenophyllum serrulatum (C. Presl) C. Chr.
Nephrolepidaceae

30. Nephrolepis sp.
Oleandraceae

31.Oleandra pistillaris (Sw.) C. Chr.

EF/LF 1 1 0 0
EF/LF 0 0 0 1
TerF/LF 3 0 0 0

TerF 2 0 0 0
LF/TerF 2 0 0 0
LF 2 0 0 0
TerF 0 0 1 2
LF 0 1 0 0
TerF/LF 0 2 0 0
EF/LF 0 3 0 3
EF/LF 0 1 0 0
LF/TerF 0 0 0 3
EF/LF 2 2 2 3
LF/TerF 2 2 0 0
EF/LF 0 0 0 2
EF/LF 2 2 2 2
EF/LF 0 3 3 0
EF/LF 1 0 0 0
EF/LF 0 4 0 2
EF/LF 4 3 3 3

EF/LF 2 0 0 3

LF 0
TerF 5 3 5 4

[N
o
[N

LF/TerF 4 3 4 3
LF/TerF 0 4 2 1
LF/TerF 5 4 5 4
EF/LF 0 3 0 0
EF/LF 0 3 0 0
EF/LF 0 4 0 2
LF/TerF 3 3 3 0

TeF/LF 3 5 4 3
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APPENDIX 1. (Continued).

Non-limestone

Scientific name Habit A B C D
Oleandraceae
32.Oleandra undulata (Willd.) Ching TerF/LF 5 4 4 3
Polypodiaceae
33. Aglaomorpha heraclea (Kunze) Copel. EF/LF 0 0 0 2
34.Drynaria quercifolia (L.) J. Sm¥* EF/LF 3 3 3 0
35.Drynariarigidula (Sw.) Bedd. EF/LF 3 0 0 3
36.Drynaria sparsisora (Desv.) T. Moore EF/LF 3 3 3 3
37.Loxogramme avenia (Blume) C. Presl LF 0 0 0 2
38. Microsorum nigrescens (Blume) Copel* EF/LF 2 0 0 0
39. Microsorum punctatum (L.) Copel. EF/LF 0 0 3 1
40. Pyrrosia adnascens (Sw.) Ching EF/LF 3 2 3 3
41.Pyrrosia penangiana (Hook.) Holttun* EF/LF 0 0 0 1
42. Selliguea heterocarpa (Blume) Blume EF/LF 0 4 0 0
43. Slliguea stenophylla (Blume) Parris EF/LF 0 2 0 1
Pteridaceae
44. Pteris dalhousiaw Hook. TerF/LF 0 0 1 1
Schizaeaceae
45, Schizaea dichotoma (L.) J. Sm. TerF 2 2 0 2
46. Schizaea digitata (L.) Sw. TerF 2 2 0 1
Vittariaceae
47.Vittaria ensiformis Sw. EF/LF 3 3 3 1
48. Vittaria scolopendrina (Bory) Schkuhr ex Thwaites EF/LF 0 4 0 3
GYMNOSPERMS
Gnetaceae
49. Gnetum gnemon L. var.tenerum Markgr. S 0 2 0 2
50. Gnetum macrostachyum Hook.f. C 2 0 0 2
Podocar paceae
51. Dacrydium elatum (Roxb.) Wall. ex Hook. T 0 0 0 2
ANGIOSPERMS
Dicots
Anacardiaceae
52.Mangifera sp. ST 0 0 1 0
Ancistrocladaceae
53. Ancistrocladus tectorius (Lour.) Merr. C 0 0 0 2
Annonaceae
54. Artabotrys suaveolens Blume C 0 2 0 0
55. Desmos cochinchinensis Lour. S 0 0 1 0
56. Goniothalamus sp. S 0 0 0 1
57. Pyramidanthe prismatica (Hook.f. & Thomson) J. Sinclair C 0 1 0 0
58. Xylopia stenopetala Oliv. T 0 1 0 0
Apocynaceae

59. Alstonia rostrata C.E.C. Fisch.

60. Alyxia reinwardtii Blume

61. Anodendron coriaceum Mig.

62. Willughbeia coriacea Wall.

63. Willughbeia tenuiflora Dyer ex Hook.f®
Araliaceae

64. Schefflera cephalotes (C.B. Clarke) Harms STIT 0 2 0 0
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Scientific name

Habit

Non-limestone

A B C D

Asclepiadaceae

65. Cynanchum ovalifolium Wight C 0 0 0 1

66. Dischidia bengalensis Colebr. C 0 3 3 2

67.Dischidia fruticulosa Ridl."™® C 0 2 0 0

68. Hoya imperialis Lindl. "® C 1 0 0 0

69. Hoya lacunosa Blume C 0 2 0 0

70.Hoya multiflora Blume SubS 0 0 2 1

71.Hoya obtusifolia Wight C 2 0 0 0

72.Hoya plicata King & Gamble C 0 0 0 2

73.Hoyarigida Kerr C 0 0 0 2

74.Hoya sp.™® C 0 2 0 0
Asteraceae

75.Chromolaena odorata (L.) R.M. King & H. Rob* ExH 0 0 1 3

76.Praxelis clematidea (Griseb.) R.M. King & H. Rob. ExH 2 0 0 0
Begoniaceae

77.Begonia sinuata Wall. ex Meisn. varsinuata H 3 0 2 3

78.Begonia sp. H 0 4 0 0
Bombacaceae

79.Durio griffithii Bakh. STIT 1 0 0 0
Celastraceae

80. Slacia sp. ScanS 0 0 0 1
Clusiaceae

81. Cratoxylum maingayi Dyer ST 2 2 0 1

82.Garcinia sp. SIST 0 0 0 1
Crypteroniaceae

83. Crypteronia paniculata Blume ST 0 1 0 0
Dilleniaceae

84. Acrotrema costatum Jack H 2 0 0 0
Elaeocar paceae

85. Elaeocar pus pedunculatus Wall. ex Mast.™® T 1 2 2 2
Ericaceae

86. Rhododendron longiflorum Lindl. ES/LS 1 3 0 0

87. Vaccinium bancanum Mig. LS/ST 4 4 3 0

88. Vaccinium sp. SIST 0 0 0 2
Erythroxylaceae

89. Erythroxylum cuneatum Kurz S 0 0 1 0
Euphorbiaceae

90. Austrobuxus nitidus Mig. SIST 0 2 0 0
Fabaceae

91. Archidendron contortum (Mart.) 1.C. Nielsen ST 0 2 2 1

92. Callerya atropurpurea (Wall.) A. Schott T 0 1 0 0

93. Dalbergia phyllanthoides Blume ex Miq. ScanS 0 0 0 1

94. Entada spiralis Ridl. C 0 0 1 0
Fagaceae

95. Lithocarpus cyclophorus (Endl.) A. Camus T 0 2 0 0

96. Lithocarpus elegans (Blume) Hatus. ex Soepadmo T

97. Lithocarpus sp. T 0 2 0 0

98. Quercus lineata Blume ST 0 0 0 1




APPENDIX 1. (Continued).

286

Scientific name

Habit

Non-limestone

A B C D

Fagaceae

99. Quercus sp. T 0 1 0 0
Gesneriaceae

100. Aeschynanthus radicans Jack SubSC 3 3 0 3

101.Didymocarpus citrinus Ridl."® H/SubS 3 0 3 4

102.Didymocarpus corchorifolius Wall. ex A. DC. SubS 0 2 0 0

103.Didymocarpus cordatus A. DC."® H 0 0 0 4

104.Henckelia bombycina (Ridl.) A. Webef® SubS 0 4 0 0

105.Henckelia inaequalis (Ridl.) A. Weber SubS 4 0 3 0

106.Paraboea elegans (Ridl.) B.L. Burtt"® H 0 4 0 0
Hamamelidaceae

107.Rhodoleia championii Hook.f. SIT 5 0 0 0
Juglandaceae

108.Engelhardia roxburghiana Lindl. ex Wall. T 0 0 0 1
L amiaceae

109.Vitex longisepala King & Gamble S 2 0 0 0
L oganiaceae

110.Fagraea acuminatissima Merr. LS/ES 2 1 0 0

111.Fagraea wallichiana Benth. ST 2 2 2 0
L oranthaceae

112.Dendrophthoe pentandra (L.) Mig. PaS 1 2 0 1

113.Taxillus chinensis (DC.) Danser PaS 0 0 0 1
M elastomataceae

114.Clidemia hirta D. Don ExS 2 0 2 2

115.Melastoma malabathricum L. subspmalabathricum LS/S 2 4 2 1

116.Oxyspora exigua (Jack) J.F. Maxwell S 2 0 0 0

117.0Oxyspora umbellulata (Hook.f.ex Triana) J.F. Maxwell LS/S 2 2 2 4

118.Pachycentria glauca Triana

subspmaingayi (C.B. Clarke)Clausing® ES/LS 0 2 0 1
119.Pachycentria hanseniana Clausing® ES/LS 0 0 0 1
120.Pachycentria pulverulenta (Jack) Clausing ES/LS 3 3 3 0
121.Sonerila griffithii C.B. Clarke H 4 3 2 2

M or aceae
122.Ficus deltoidea Jack
a. var.deltoidea ES/LS 1 0 1 0
b. var.angustifolia (Miqg.) Corner ES/LS 0 2 2 0
c. var.kungtleri (King) Corner ES/LS 0 0 0 3
123.Ficus heteropleura Blume S 0 0 0 2
124.Ficus oleifolia King subspintermedia (Corner)
C.C. Berg LS 3 2 3 0
125.Ficus punctata Thunb. C 0 0 2 0
126.Ficus sagittata J. Koenig ex Vahl ScanS 0 0 0 2
127.Ficusvillosa Blume C 0 0 0 2
128.Ficus xylophylla (Mig.) Wall. ex Miq. ST 0 3 0 0
Myristicaceae

129.Myristica cinnamomea King T 0 1 0 0
Myrsinaceae

130.Ardisia colorata Roxb. ST 2 2 0 0
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APPENDIX 1. (Continued).

Non-limestone

Scientific name Habit A B C D
Myrsinaceae
131.Ardisia crenata Sims S 2 2 2 2
132.Maesa ramentacea (Roxb.) A. DC. ST 2 2 0 0
133.Myrsine seguinii H. Lév. S 0 1 0 0
Myrtaceae
134.Rhodamnia cinerea Jack varcinerea ST 3 3 3 0
135. Syzygium gratum (Wight) S.N. Mitra vargratum STIT 5 5 5 0
136.Syzygium helferi (Duthie) Chantar. & J. Parn. STIT 2 0 0 0
137.Syzygium samarangense (Blume) Merr. & L.M. Perry
var. parviflorum (Craib) Chantar. & J. Parn. STIT 1 0 0 0
138. Syzygium syzygioides (Miqg.) Merr & L.M. Perry STIT 3 3 3 0
139.Syzygiumsp. 1 ST 0 3 0 0
140.Syzygium sp. 2 ST 0 0 0 2
141.Tristaniopsis merguensis (Griff.) Peter G. Wilson & J.T.
Waterh. ST 0 4 0 2
Ochnaceae
142.Campylospermum serratum (Gaertn.) Bittrich & M.C.E.
Amaral S 0 0 0 1
Passifloraceae
143.Passiflora perakensis Hallier f. C 0 0 0 2
Piperaceae
144.Piper sp. C 0 0 0 2
Rubiaceae
145. Argostemma pictum Wall. H 3 3 0 3
146.Gaertnera sp. S 0 0 0 2
147.Greenea sp. S 2 2 2 2
148.Hedyotis sp. H 2 2 2 0
149.1xora lobbii King & Gamble S 0 2 0 0
150.Ixora sp. S 0 0 0 2
151.Psychotria sarmentosa Blume C 0 2 0 2
152.Tarenna longifolia (G. Don) Ridl. S 2 0 0 2
153.Uncaria cordata (Lour.) Merr. C 0 0 0 2
Rutaceae
154.Evodia sp. T 0 1 0 0
155. Tetractomia sp. ST 0 1 0 0
Santalaceae
156.Dendrotrophe varians (Blume) Mig. PasS 0 0 2 2
Simaroubaceae
157.Eurycoma longifolia Jack S/IST 2 2 2 0
Sterculiaceae
158.Serculia lanceolata Cav. var.coccinea (Jack) Phengklai S 0 0 0 1
Symplocaceae
159. Symplocos adenophylla Wall. ex G. Don SIST 2 2 0 2
Theaceae
160.Annes ea fragrans Wall. SIST 0 4 0 0
161.Schima wallichii (DC.) Korth. T 2 2 2 2
Tiliaceae

162.Schoutenia sp. ST 0 0 0 2
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Scientific name

Habit

Non-limestone

A B C D
Ulmaceae
163.Trema tomentosa (Roxb.) H. Hara S 0 0 1 2
Verbenaceae
164.Lantana camara L. ExC 0 0 0 2
Monocots
Araceae
165. Epipremnum giganteum Schott* C 2 2 2 2
Arecaceae
166.Eugeissona triste Griff. P 0 3 0 0
167.Licuala scortechini Becc. P 0 0 0 2
168. Livistona speciosa Kurz P 0 0 3 1
169.Pinanga disticha Blume P 2 0 0 0
170.Pinanga scortechini Becc. P 0 2 0 2
171.Plectocomia macrostachya Kurz CP 0 2 0 2
Dioscor eaceae
172.Dioscorea orbiculata Hook.f. HC 0 0 0 2
Dracaenaceae
173.Dracaenasp. 1 ST 0 0 2 0
174 .Dracaena sp. 2 S 2 0 2 2
Orchidaceae
175.Acriopsisliliifolia (J. Koenig) Ormerod EO/LO 2 2 2 0
176.Aerides odorata Lour. EO 0 0 0 2
177.Bromheadia alticola Ridl. EO/LO 0 2 0 0
178.Bromheadia finlaysoniana (Lindl.) Miq. TerO/LO 4 4 0 0
179.Bromheadia truncata Seidenf. EO 0 2 0 0
180.Bulbophyllum corolliferum J.J. Sm. EO/LO 2 0 0 0
181.Bulbophyllum lilacinum Ridl. EO/LO 2 0 3 1
182.Bulbophyllum medusae (Lindl.) Rchb.f. EO/LO 3 0 3 0
183.Bulbophyllum purpurascens Teijsm. & Binn. EO/LO 0 1 0 0
184.Bulbophyllum stenobulbon E.C. Parish & Rchb.f. EO/LO O 3 0 0
185.Cleisostoma sp. EO 0 0 0 1
186.Coelogyne cumingii Lindl. EO/LO 5 5 4 3
187.Co€elogyne prasina Ridl. "? EO/LO 0 2 0 0
188.Coelogyne rochussenii de Vriese EO/LO 2 2 0 0
189.Coelogyne testacea Lindl. "? EO/LO 0 4 0 0
190.Coelogynetrinervis Lindl. EO/LO 3 0 3 3
191.Coelogyne velutina de Vogel EO/LO 0 0 1 3
192.Cymbidium bicolor Lindl. EO/LO 2 2 2 2
193. Cymbidium dayanum Rchb.f. EOQ/LO 0 0 2 0
194. Cymbidium finlaysonianum Lindl. EO/LO 0 2 0 0
195. Dendrobium acerosum Lindl. EO 1 0 0 0
196.Dendrobium bifarium Lindl. EO/LO 0 3 0 0
197.Dendrobium crumenatum Sw. EO/LO 2 2 2 0
198.Dendrobium farmeri Paxton EO/LO 2 2 0 0
199.Dendrobium leonis (Lindl.) Rchb.f. EO/LO 0 2 2 0
200.Dendrobium metrium Kraenzl. LO 0 2 0 0
201.Dendrobium pachyglossum E.C. Parish & Rchb.f. EO/LO 0 0 0 2
202.Dendrobium sanguinolentum Lindl. EO/LO 0 0 0 2
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Non-limestone

Scientific name Habit A B C D

Orchidaceae
203.Dendrobium tortile Lindl. EO/LO 2 0 0 1
204.Dendrobium sp.Ns EO/LO 0 1 0 0
205.Dienia ophrydis (J. Koenig) Ormerod & Seidentf. TerO 3 3 2 0
206.Dipodium pictum (Lindl.) Rchb.f. EO/LO 2 3 2 3
207.Epigeneium geminatum (Blume) Summerh® EO/LO 0 2 0 0
208.Eria puchella Lindl. EO/LO 0 3 0 0
209.Eria xanthocheila Ridl. EO/LO 0 2 0 2
210.Grammatophyllum speciosum Blume EO/LO 1 2 1 0
211.Spathoglottis plicata Blume TerO 1 0 0 1
212.Pholidota articulata Lindl. EO/LO 1 0 0 0
213.Tainia penangiana Hook.f. TerO/LO 3 3 3 1
214.Thixspermum calceolus (Lindl.) Rchb.f. EO/LO 2 2 0 0

Pandanaceae
215. Pandanus monotheca Martelli S 0 3 0 0

Poaceae
216.Eriachne pallescens R. Br. G 3 0 0 0
217.Eulalia speciosa Kuntze G 5 4 5 0
218.Thysanolaena latifolia (Roxb. ex Hornem.) Honda G 3 3 3 3

Zingiberaceae
219.Etlingera subterranea (Holttum) R.M. Sm.
220.Geostachys holttumii K. Larsen
221.Geostachys penangensis Ridl. ™
222.Globba pendula Roxb.
223.Globba sp.

N
o
o
o

IIIII
A~ O
[oNe]
(oM e]
AN

0 2 0 0

NOTE: “® new record™® expected new species; * also found in limestondyssite

Habit: C = Climber; CP = Climbing palm; EF = Epiphytiatigincluding lycophytes); EO = Epiphytic
orchid; ES = Epiphytic shrub; ExC= Exotic climb&ixH = Exotic herb; ExS= Exotic shrub; G = Grass;
H = Herb; HC= Herbaceous climber; L = Lithophytd: E Lithophytic fern; LO = Lithophytic orchid;
LS = Lithophytic shrub; P = Palm; PaS = Parasitimub; S = Shrub; ScanS = Scandent shrub; ST =
Shrubby tree; SubS = Subshrub; SubSC = Subshrdlshlger; T = Tree; TerF = Terrestrial fern; TerO

= Terrestrial orchid

Study site: A = Gunung Silipid; B = Khao Hin Ban Chantharat=0<hao Hin Ban Bo Num Ron; D =
Khao Hin Ban Piyamit 2

Abundance: 0= absent; 1 = scarce; 2 = few; 3 = common; 4undhant; 5 = highly abundant
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APPENDI X 2. List of vascular plant species found in a limeststudy site.

Scientific name Habit  —=IMXONE

PTEROPHYTES
Adiantaceae

1. Adiantum caudatum L. LF 3
Aspleniaceae

2. Asplenium adiantoides (L.) C. Chr. LF 3

3. Asplenium salignum Blume LF 3
Davalliaceae

4. Davallia denticulata (Burm.f.) Mett. ex Kuhrf EF/LF 2
Polypodiaceae

5. Drynaria quercifolia (L.) J. Sm* EF/LF 3

6. Loxogramme scolopendrina (Bory) C. Presl LF 3

7. Microsorum nigrescens (Blume) Copel* LF 2

8. Pyrrosia nummularifolia (Sw.) Ching EF/LF 3

9. Pyrrosia penangiana (Hook.) Holttunt EF/LF 4

10.Pyrrosia stigmosa (Sw.) Ching LF 5
Vittariaceae

11. Anthophyllum parvulum Blume LF 3

GYMNOSPERMS
Cycadaceae

12.Cycasclivicola K.D. Hill ST 4

ANGIOSPERMS

Dicots

Acanthaceae

13.Ruellia sp. H 3
Annonaceae

14. Alphonsea sp. ST 2
Apocynaceae

15. Parameria laevigata (Juss.) Moldenke C 2
Asteraceae

16. Chromolaena odorata (L.) R.M. King & H. Rob* ExH 3
Balsaminaceae

17.1mpatiens sp. H 2
Euphorbiaceae

18. Croton cascarilloides Raeusch. S 3
Fabaceae

19. Sennatimorensis (DC.) H.S. Irwin & Barneby ST 4
Gesneriaceae

20. Chirita involucrata Craib H 3

21.Chirita sp. H 3

22.Epithema sp. 1 H 4

23. Epithema sp. 2 H 3

24. Paraboea lancifolia (Ridl.) B.L. Burtt H 5
M eliaceae

25.Aglaia sp. T 2
M or aceae

26.Ficus sp. T 2
Piperaceae

27.Peperomia kotana C. DC. H 3
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APPENDIX 2. (Continued).

Scientific name Habit —=IMOne
Rhamnaceae
28. Oreorhamnus serrulatus Ridl. ST 3
Rubiaceae
29. Aidia sp. ST 3
30. Geophilarepens (L.) .M. Johnst. H 3
31.Morinda dliptica Ridl. T 3
32. Tarenna stellulata (Hook.f.) Ridl. S 2
Sterculiaceae
33. Pterospermum diversifolium Blume T 3
Monocots
Araceae
34. Arisaema fimbriatum Mast. H 3
35. Epipremnum giganteum Schott * C 2
Orchidaceae
36. Adenoncos vesiculosa Carr EO 2
37. Cleisostoma complicatum (Seidenf.) Garay EO/LO 1
38.FEriajavanica (Sw.) Blume EO/LO 2
39. Eria mucronata Lindl. EO/LO 2
40.Flickingeria xantholeuca (Rchb.f.) A.D. Hawkes EO/LO 3
41.Habenaria reflexa Blume TerO 2
42. Liparis condylobulbon Rchb.f. EO/LO 3
43. Oxystophyllum carnosum Blume EO 2
44, Pomatocal pa maculosum (Lindl.) J.J. Sm. subspaculosum LO 3

NOTE: * also found in non-limestone study sites

Habit: C = Climber; EF = Epiphytic fern; EO = Epiphyticchid; ExH = Exotic herb; H = Herb; LF =
Lithophytic fern; LO = Lithophytic orchid; S = SHIuST = Shrubby tree; T = Tree; TerO = Terrestrial
orchid

Study site: E = Khao Hin Ban Ko Mo 4

Abundance: 0= absent; 1 = scarce; 2 = few; 3 = common; 4undhnt; 5 = highly abundant



APPENDIX 3. List of rare plants.

Taxa

Distribution range

Habitat specificity

L ocal population size

Conservation status

1. Selaginella strigosa Bedd.

2. Syngramma minima Holttum

3. Dipteris conjugata Reinw.

4. Hymenophyllum serrulatum (C. Presl) C. Chr.
5. Sdliguea stenophylla (Blume) Parris

6. Pyramidanthe prismatica (Hook.f. & Thomson) J. Sinclair
7. Anodendron coriaceum Mig.

8. Willughbeia tenuiflora Dyer ex Hook.f.

9. Schefflera cephalotes (C.B. Clarke) Harms
10. Dischidia fruticulosa Ridl.
11.Hoyaimperialis Lindl.

12.Hoya plicata King & Gamble

13.Hoya sp.

14. Elaeocarpus pedunculatus Wall. ex Mast.
15. Rhododendron longiflorum Lindl.

16. Vaccinium bancanum Mig.

17. Austrobuxus nitidus Miq.

18. Didymocarpus citrinus Ridl.

19. Didymocar pus corchorifolius Wall. ex A. DC.
20. Didymocarpus cordatus A. DC.
21.Henckelia bombycina (Ridl.) A. Weber
22.Henckelia inaequalis (Ridl.) A. Weber

Narrow”
Narrow"
Wide

Wide
Wide
Wide
Wide
Wide
Wide
Narrow”
Wide
Narrow
Unknown
Wide
Wide
Wide
Wide
Narrow"
Narrow
Wide
Narrow

Narrow

Restricted
Restricted
Restricted
Restricted
Restricted
Restricted
Broad
Broad
Restricted
Restricted
Broad
Restricted
Broad
Restricted
Restricted
Restricted
Restricted
Restricted
Restricted
Restricted
Restricted
Restricted

Small
Small
Large
Large
Small
Small
Small
Small
Small
Small
Small
Small
Small
Small
Large
Large
Small
Large
Small
Large
Large
Large

Rare (Thailarid)

Endaadér

Threaterfedrare®

Rare

¢6¢c



APPENDIX 3. (Continued).

Taxa

Distribution range

Habitat specificity

L ocal population size

Conservation status

23.Paraboea elegans (Ridl.) B.L. Burtt

24. Rhodoleia championii Hook.f.

25.Fagraea wallichiana Benth.

26. Pachycentria glauca Triana subspmaingayi (C.B. Clarke)
Clausing

27.Pachycentria hanseniana Clausing

28. Syzygium samarangense (Blume) Merr. & L.M. Perry
var. parviflorum (Craib) Chantar. & J. Parn.

29. Coelogyne prasina Ridl.

30. Coelogyne testacea Lindl.

31.Coelogyne velutina de Vogel

32. Dendrobium bifarium Lindl.

33. Dendrobium metrium Kraenzl.

34. Dendrobium sp.

35. Dipodium pictum (Lindl.) Rchb.f.

36. Epigeneium geminatum (Blume) Summerh.
37. Geostachys holttumii K. Larsen

38. Geostachys penangensis Ridl.

Narrow
Wide
Narrow”

Wide
Wide

Narréw
Wide
Wide

Narrow
Wide
Narrow
Unknown

Wide

Wide
Narrow
Wide

Restricted
Restricted
Restricted

Broad
Broad

Restricted
Restricted
Restricted
Restricted
Restricted
Restricted
Restricted
Restricted

Restricted
Restricted

Restricted

Large
Large
Small

Small
Small

Small
Small
Large
Large
Small
Small
Small
Large

Small
Small

Small

Threaterfe®are®

Endemic* and
Vulnerable®

Note: * restricted to Thai-Malay Peninsula; * probablyoseous

Source: *Frodin, 19982 Poomaet al., 2005;% Santisuket al., 2006

€62



Appendix 4. Flowering period and flowering abundance of @viéring plant species (classified into six patterhgeak flowering).

Taxa

Jan.

Feb.

Mar. Apr.

May Jun.

Jul.

Aug. Sep.

Dec.

Typel (7 spp)
Anodendron coriaceum Mig.

Syzygium samarangense (Blume) Merr. & L.M. Perry
var.parviflorum (Craib) Chantar. & J. Parn.
Syzygium syzygioides (Mig.) Merr & L.M. Perry

Syzygium sp. 1

Coelogyne velutina de Vogel

Dendrobium farmeri Paxton

Etlingera subterranea (Holttum) R.M. Sm.
Typell (2spp.)

Vaccinium bancanum Mig.

Austrobuxus nitidus Miq.

Typelll (22 spp.)

Alstonia rostrata C.E.C. Fisch.
Willughbeia tenuiflora Dyer ex Hook.f.
Schefflera cephalotes (C.B. Clarke) Harms
Dischidia bengalensis Colebr.

Hoya plicata King & Gamble

Hoyarigida Kerr

Cratoxylum maingayi Dyer

Henckelia bombycina (Ridl.) A. Weber
Henckelia inaequalis (Ridl.) A. Weber
Callerya atropurpurea (Wall.) A. Schott
Fagraea acuminatissma Merr.
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Appendix 4. (Continued).

Taxa

Jan.

Feb.

Mar.

Apr.

May Jun.

Jul.

Aug.

Oct.

Nov.

Dec.

Typelll (continued)

Dendrophthoe pentandra (L.) Miq.

Melastoma malabathricum L. subspmalabathricum
Syzygium gratum (Wight) S.N. Mitra vargratum
Syzygium helferi (Duthie) Chantar. & J. Parn.
Syzygiumsp. 2

Tarenna longifolia Ridl.

Bulbophyllum purpurascens Teijsm. & Binn.
Coelogyne testacea Lindl.

Dendrobium metrium Kraenzl.

Dendrobium tortile Lindl.

Dipodium pictum (Lindl.) Rchb.f.

TypelV (11 spp.)

Hoya sp.

Archidendron contortum (Mart.) I.C. Nielsen
Didymocar pus corchorifolius Wall. ex A. DC.
Ficus deltoidea Jack

Ficus oleifolia King subspintermedia (Corner) C.C.

Schima wallichii (DC.) Korth.
Bromheadia finlaysoniana (Lindl.) Miq.
Bromheadia truncata Seidenf.
Dendrobium crumenatum Sw.
Dendrobium leonis (Lindl.) Rchb.f.
Eria pulchella Lindl.

Berg **
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Appendix 4. (Continued)

Taxa

Jan.

Feb.

Mar.

Apr.

Jun.

Jul.

Aug.

Sep. Oct. Nov.

Dec.

TypeV (21 spp.)
Pyramidanthe prismatica (Hook.f. & Thomson) J. Sinclair
Willughbeia coriacea Wall.
Dischidia fruticulosa Ridl.
Elaeocarpus pedunculatus Wall. ex Mast.
Oxyspora umbellulata (Hook.f. ex Triana) J.F. Maxwell
Pachycentria glauca Triana

subspmaingayi (C.B. Clarke) Clausing
Pachycentria hanseniana Clausing
Pachycentria pulverulenta (Jack) Clausing
Sonerila griffithii C. B. Clarke
Rhodamnia cinerea Jack varcinerea
Argostemma pictum Wall.
Coelogyne cumingii Lindl.
Coelogyne prasina Ridl.
Coelogyne rochussenii de Vriese
Dendrobium acerosum Lindl.
Dendrobium bifarium Lindl.
Dienia ophrydis (J. Koenig) Ormerod & Seidenf.
Thixspermum calceolus (Lindl.) Rchb.f.
Geostachys holttumii K. Larsen
Geostachys penangensis Ridl.
Globba pendula Roxb.
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Appendix 4. (Continued).

Taxa Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

TypeVI (27 spp.)
Hoya multiflora Blume *k * * *k * * * * * ok *kk *k
Hoya imperialis Lindl. *x * * * * *xk —
Begonia sinuata Meisn. * *x *kk *k *
Begonia sp. * * —— Tk * *
Rhododendron longiflorum Lindl. * * * ok * * * * e Hk ok ok
Aeschynanthus radicans Jack * *% *x *k *kk *% *
Didymocarpus citrinus Ridl. * * *x kk Hkk *x
Didymocarpus cordatus A. DC. * ok Kok *x - ok
Paraboea elegans (Ridl.) B.L. Burtt *x * * * * * * ok *x kk kk *k
Rhodoleia championii Hook.f. ** * * * * * ok ok
Fagraea wallichiana Benth. * *kk *k
Symplocos adenophylla Wall. ex G. Don * *x *kx *okk *x
Anneslea fragrans Wall. * * ok *x — *kk
Acriopsisliliifolia (J. Koenig) Ormerod * * * * * * * * *x ok ok *
Bromheadia alticola Ridl. * * * * * * * *x *kk *kk *k *
Bulbophyllum corolliferum J.J. Sm. * * * * * * * *x ok ok *x *
Bulbophyllum lilacinum Ridl. *k * *kk
Bulbophyllum medusae (Lindl.) Rchb.f. ok ok ok
Bulbophyllum stenobulbon E.C. Parish & Rchb.f. *x * *x kk *kk
Coelogyne trinervis Lindl. *okk *kk
Dendrobium pachyglossum E.C. Parish & Rchb.f. *k Hokk *x

*x * * *k * * * ok * — *x —

Dendrobium sanguinolentum Lindl.
Dendrobium sp.

*kk

*kk
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Appendix 4. (Continued).

Taxa Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Type VI (continued)
Epigeneium geminatum (Blume) Summerh. ik K
Pholidota articulata Lindl. - —
Tainia penangiana Hook.f. *x * — —
Eulalia speciosa Kuntze *x * * ok ok *kk *xk -
Total 47 47 47 49 52 50 48 49 47 50 48 47

Flowering abundance: * = few flowering (flowering individuals 1-25%):* = moderate flowering (flowering individuals 25-5P%+** = abundant flowering
(flowering individuals > 50%)

86¢



COLOUR PLATES
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Plate 1. A-G. Gunung Silipid and its vegetation, A. Overview, B-E. Grassland and

scrub vegetation, F-G. Woodland vegetation.
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Plate 2. A-F. Khao Hin Ban Chantharat and its vegetation, A. Overview, B-D.
Grassland and scrub vegetation, E-F. Woodland vegetation.
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Plate 3. A-F. Khao Hin Ban Bo Num Ron and its vegetation, A. Overview, B-D.
Grassland and scrub vegetation, E-F. Woodland vegetation.
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Plate 4. A-C. Khao Hin Ban Piyamit 2 and its vegetation; D-F. Khao Hin Ban Ko Mo
4 and its vegetation.
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Plate 5. A-B. Huperzia phlegmaria (L.) Rothm., A. Habit and habitat, B. Strobili and
vegetative branches, C-D. Huperzia squarrosa (G. Forst.) Trevis.,, C. Habit and
habitat, D. Strobilus and vegetative branch bearing it.
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Plate 6. A-B. Lycopodiela cernua (L.) Pic. Serm., A. Habit and habitat, B. Strobili
and vegetative branches, C-D. Selaginella intermedia (Blume) Spring, C. Habit and
habitat, D. Strobili and vegetative branches; E-F. Selaginella siamensis Hieron., E.
Habit and habitat, F. Strobili and vegetative branches.
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Plate 7. A-B. Selaginella strigosa Bedd., A. Habit and habitat, B. Strobili; C-D.
Selaginella wallichii (Hook. & Grev.) Spring, C. Habit and habitat, D. Strobili and
vegetative branches; E-F. Syngramma minima Holttum, E. Habit and habitat, F.
Fertile laminae with sori.
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Plate 8. A-B. Taenitis blechnoides (Willd.) Sw., A. Habit and habitat, B. Sori on
underside of fertile lamina; C-D. Asplenium affine Sw., C. Habit and habitat, D. Sori
on underside of fertile pinnules, E-F. Asplenium nidus L. var. nidus, E. Habit and
habitat, F. Underside of frond with sori.
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Plate 9. A-B. Asplenium pellucidum Lam., A. Habit and habitat, B. Underside of
fertile pinnae with sori; C-D. Davallia denticulata (Burm.f.) Mett. ex Kuhn, C. Habit
and habitat, D. Sori on underside of fertile pinnules; E-F. Davallia heterophylla Sm.,
E. Habit and habitat, F. Sori on underside of fertile lamina.
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Plate 10. A-B. Davallia pectinata Sm., A. Habit and habitat, B. Sori on underside of
fertile lamina; C-D. Davallia repens (L.f.) Kuhn, C. Habit and habitat, D. Sori on
underside of fertile lamina; E-F. Davallia solida (G. Forst.) Sw., E. Habit and habitat,

F. Underside of fertile pinnules with sori.
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Plate 11. A-B. Davallia trichomanoides Blume var. lorrainii (Hance) Holttum, A.
Habit and habitat, B. Sori on underside of fertile pinnules, C-D. Lindsaea bouillodii
Christ, C. Habit and habitat, D. Sori on underside of fertile pinnules; E-F. Pteridium
aquilinum (L.) Kuhn, E. Habit and habitat, F. Underside of fertile pinnae with sori.
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Plate 12. A-B. Cibotium barometz J. Sm., A. Habit and habitat, B. Sori on underside
of fertile pinnules;, C-D. Dipteris conjugata Reinw., C. Habit and habitat, D. Sori on

underside of frond; E-F. Dicranopteris linearis (Burm.f.) Underw., E. Habit and
habitat, F. Underside of fertile laminawith sori.
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Plate 13. A-B. Crepidomanes minutum (Blume) K. lwats., A. Habit and habitat, B.
Fertile fronds with sori; C-D. Hymenophyllum serrulatum (C. Predl) C. Chr., C. Habit
and habitat, D. Fertile frond with sori; E-F. Oleandra pistillaris (Sw.) C. Chr., E.
Habit and habitat, F. Sori on underside of fertile lamina.
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Plate 14. A-B. Oleandra undulata (Willd.) Ching, A. Habit and habitat, B. Sori on
underside of fertile lamina; C-D. Drynaria rigidula (Sw.) Bedd., C. Habit and habitat,
D. Sori on underside of fertile pinna; E-F. Drynaria sparsisora (Desv.) T. Moore, E.
Habit and habitat, F. Part of fertile lamina with venation and sori.
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Plate 15. A-B. Pyrrosia adnascens (Sw.) Ching, A. Habit and habitat, B. Sori on
underside of fertile lamina; C-D. Selliguea heterocarpa (Blume) Blume, C. Habit and

habitat, D. Sori on underside of fertile lamina; E-F. Selliguea stenophylla (Blume)
Parris, E. Habit and habitat, F. Sori on underside of fertile lamina.
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Plate 16. A-B. Pteris dalhousiae Hook., A. Habit and habitat, B. Sori on underside of
fertile pinnules; C-D. Schizaea dichotoma (L.) Sm., C. Habit and habitat, D. Fertile
lamina with terminal sorophores; E-F. Schizaea digitata (L.) Sw., E. Habit and

habitat, F. Sorophores in pseudodigitate group at the apex of fertile lamina.
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Plate 17. A-B. Vittaria ensiformis Sw., A. Habit and habitat, B. Sori on underside of
fertile frond; C-D. Vittaria scolopendrina (Bory) Schkuhr ex Thwaites, C. Habit and

habitat, D. Sori on underside of fertile frond; E. Gnetum gnemon L. var. tenerum
Markgr., female strobili.
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Plate 18. A-C. Dacrydium elatum (Roxb.) Wall. ex Hook., A. Seedling, B. Upper
crown of a mature tree, C. Seed-bearing branch (left), sterile branch (right); D-F.
Pyramidanthe prismatica (Hook.f. & Thomson) J. Sinclair, D. Habit and habitat, E.
Flower, F. Fruit.
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Plate 19. A-B. Alstonia rostrata C.E.C. Fisch., A. Habit, B. Inflorescence and
flowers, C-D. Anodendron coriaceum Mig., C. Habit, D. Inflorescence and flowers;

E-F. Willughbeia coriacea Wall., E. Inflorescences and flowers, F. Fruits.
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Plate 20. A-C. Willughbeia tenuiflora Dyer ex Hook.f., A. Habit, B. Inflorescence
and flowers, C. Fruit; D-F. Schefflera cephalotes (C.B. Clarke) Harms, D. Upper
crown, E. Branch with inflorescences, F. Flowering head.
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Plate 21. A-B. Dischidia bengalensis Colebr., A. Epiphytic habit, B. Lithophytic
habit; C-E. Dischidia fruticulosa Ridl., C. Habit of mature plant and its seedlings, D.
Flowering branch, E. Inflorescence and flowers.
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Plate 22. A-D. Hoya imperialis Lindl., A. Habit and habitat, B. Flowering branch, C.

Inflorescence, D. Flowers with a visitor (honey bee); E-F. Hoya multiflora Blume, E.

Habit and habitat, F. Inflorescence and flowers.
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Plate 23. A. Hoya plicata King & Gamble, inflorescence and flowers; B. Hoya rigida
Kerr, B. Habit and habitat, C. Inflorescence and flowers; D-F. Hoya sp., D. Habit and
habitat, E-F. Flower, side view (E), front view (F).
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Plate 24. A-C. Begonia sinuata Wall. ex Meisn. var. sinuata, A. Habit and habitat, B.
Male flowers and buds, C. Female flower; D-F. Begonia sp., D. Habit and habitat, E.

Male flower and buds, F. Female flower.
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Plate 25. A-B. Cratoxylum maingayi Dyer, A. Habit, B. Flowers; C-E. Elaeocarpus
pedunculatus Wall. ex Mast., C. Habit, D. Flowering branch, E. Flowers.
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Plate 26. A-B. Rhododendron longiflorum Lindl., A. Habit, B. Flowers, C-I.

Vaccinium bancanum Mig., C. Habit and habitat, D-E. Inflorescence and flowers, F-G.

Flowers with avisitor, honey bee (F), carpenter bee (G), H. Infructescences, |. Fruits.
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Plate 27. A-F. Austrobuxus nitidus Miqg., A-B. Habit and habitat, female plant (A),
male plant (B), C. Mae inflorescences, D. Male flowers, E. Female inflorescences,

F. Fruit; G-H. Archidendron contortum (Mart.) 1.C. Nielsen, G. Inflorescence, H.
Fruits and seeds.
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Plate 28. A-B. Callerya atropurpurea (Wall.) Schot, A. Inflorescences, B. Flower; C-

F. Aeschynanthus radicans Jack, C-D. Habit and habitat, E. Inflorescences and

flowers, F. Flower.
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Plate 29. A-D. Didymocarpus citrinus Ridl., A-B. Habit and habitat, C. Inflorescences
and flowers, D. Flower; E-F. Didymocarpus corchorifolius Wall ex A. DC., E. Habit
and habitat, F. Inflorescences and flowers.
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Plate 30. A-C. Didymocarpus cordatus A. DC., A-B. Habit and habitat, C.
Inflorescence and flowers; D-F. Henckelia bombycina (Ridl.) A. Weber, D-E. Habit
and habitat, F. Flower.
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Plate 31. A-C. Henckelia inaequalis (Ridl.) A. Weber, A-B. Habit and habitat, C.
Flowers; D-F. Paraboea elegans (Ridl.) B.L. Burtt, D-E. Habit and habitat, shady
area (D), exposed area (E), F. Flower.
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Plate 32. A-C. Rhodoleia championii Hook.f., A. Habit and habitat, B. Inflorescence,
C. Fruits; D-F. Fagraea acuminatissima Merr., D. Habit and habitat, E. Inflorescence,

F. FHowers.
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Plate 33. A-D. Fagraea wallichiana Benth., A. Habit, B-C. Inflorescences and

flowers, D. Infructescences and fruits, E-F. Dendrophthoe pentandra (L.) Migq., E.
Habit and habitat, F. Inflorescences and flowers.
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Plate 34. A-C. Melastoma malabathricum L. subsp. malabathricum, A. Habit and
habitat, B. Flowering branch, C. Flower; D-F. Oxyspora umbellulata (Hook.f. ex
Triana) J.F. Maxwell, D. Habit and habitat, E. Flowers, F. Infructescences and fruits.



334

Plate 35. A-C. Pachycentria glauca Triana subsp. maingayi (C.B. Clarke) Clausing,

A. Habit and habitat, B. Flower, C. Fruit; D. Pachycentria hanseniana Clausing,
flowers; E-F. Pachycentria pulverulenta (Jack) Clausing, E. Habit and habitat, F.
Flowers.
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Plate 36. A-C. Sonerila griffithii C.B. Clarke, A-B. Habit and habitat, C. Flower; D-F.
Ficus deltoidea Jack var. deltoidea; D. Habit and habitat, E. Figs, F. Longitudinal

section of fig, showing female flowers.
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Plate 37. A-C. Ficus deltoidea Jack var. angustifolia (Mig.) Corner, A-B. Habit, C.
Figs, D-G. Ficus deltoidea Jack var. kunstleri (King) Corner, D-E. Habit, F. Fig, G.
Longitudinal section of fig, showing male and gall flowers.
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Plate 38. A-E. Ficus oleifolia King subsp. intermedia (Corner) C.C. Berg, A. Habit
and habitat, B-C. Figs, D. Longitudinal section of fig, showing male and gall flowers,

E. Longitudinal section of fig, showing female flowers; F-H. Rhodamnia cinerea Jack
var. cinerea, F-G. Habit, H. Fruiting branches.
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Plate 39. A-D. Syzygium gratum (Wight) S.N. Mitravar. gratum, A. Habit and habitat,
B. Flowering branches, C. Inflorescences and flowers, D. Infructescences and fruits; E.
Syzygium helferi (Duthie) Chantar. & J. Parn., flowers; F. Syzygium samarangense
(Blume) Merr. & L.M. Perry var. parviflorum (Craib) Chantar. & J. Parn., flower.
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Plate 40. A-B. Syzygium syzygioides (Mig.) Merr. & L.M. Pery, A. Habit, B.
Inflorescences and flowers, C-E. Syzygium sp. 1, C. Habit with flowers, D.

Inflorescences and flowers, E. Fruits; F. Syzygium sp. 2, inflorescences and flowers.
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Plate 41. A-C. Argostemma pictum Wall., A. Habit and habitat, B. Inflorescences and

flowers, side view, C. Flowers, front view; D. Tarenna longifolia (G. Don) Ridl.,

inflorescence and flowers, E-F. Symplocos adenophylla Wall. ex G. Don, E.

Flowering branches, F. Inflorescences and flowers.
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Plate 42. A-F. Anneslea fragrans Wall., A-B. Habit and habitat, C. Flower buds, D.
Inflorescences and flowers, E. Flower, F. Fruits; G. Schima wallichii (DC.) Korth.,

flower and bud.
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Plate 43. A-C. Acriopsis liliifolia (J. Koenig) Ormerod, A-B. Habit and habitat, C.
Flower; D-F. Bromheadia alticola Ridl., D. Habit and haitat, E. Flower, F. Fruit.



Plate 44. A-C. Bromheadia finlaysoniana (Lindl.) Miq., A-B. Habit and habitat, C.
Flower; D-E. Bromheadia truncata Seidenf., D. Habit and habitat, E. Flower; F-H.
Bulbophyllum corolliferum JJ. Sm., F. Habit and habitat, G. Inflorescence and

flowers, H. Fruits.
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Plate 45. A-C. Bulbophyllum lilacinum Ridl., A. Habit and habitat, B. Flowers, C.
Fruits;, D-F. Bulbophyllum medusae (Lindl.) Rchb.f., D. Habit and habitat, E.

Inflorescences, F. Flowers.
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Plate 46. A-C. Bulbophyllum purpurascens Teijsm. & Binn., A. Habit and habitat,

with flowers, B. Inflorescence, C. Flowers, D-G. Bulbophyllum stenobulbon E.C.
Parish & Rchb.f., D-E. Habit and habitat, F-G. Inflorescences and flowers.
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Plate 47. A-C. Coelogyne cumingii Lindl., A-B. Habit and habitat, with flowers (A),
with fruits (B), C. Flower; D-G. Coelogyne prasina Ridl., D. Habit and habitat, E.
Habit with fruit, F. Inflorescence and flowers, G. Flower.
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Plate 48. A-D. Coelogyne rochussenii de Vriese, A-B. Habit and habitat, C.
Inflorescence, D. Flower; E-G. Coelogyne testacea Lindl., E-F. Habit and habitat,
with flowers (E), with fruits (F), G. Flower.
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Plate 49. A-B. Coelogyne trinervis Lindl., A. Habit and habitat, with fruits, B.
Inflorescence and flowers; C-D. Coelogyne velutina de Vogel, C. Habit and habitat, D.

Flower; E-F. Dendrobium acerosum Lindl., E. Habit, with flower bud, F. Flower.
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Plate 50. A-B. Dendrobium bifarium Lindl., A. Habit and habitat, B. Flower; C-D.
Dendrobium crumenatum Sw., C. Habit and habitat, D. Flowers, E-G. Dendrobium
farmeri Paxton, E. Habit and habitat, F. Inflorescences, G. Flower.
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Plate 51. A-B. Dendrobium leonis (Lindl.) Rchb.f., A. Habit and habitat, B. Flower;
C-D. Dendrobium metrium Kraenzl., C. Habit and habitat, D. Flower; E-F.
Dendrobium pachyglossum E.C. Parish & Rchb.f., E. Habit and habitat, F. Flower.
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Plate 52. A-B. Dendrobium sanguinolentum Lindl., flower; C-D. Dendrobium tortile
Lindl., C. Habit and habitat, D. Flower; E-F. Dendrobium sp., E. Habit and habitat, F.
Flower.



352

Plate 53. A-C. Dienia ophrydis (J. Koenig) Ormerod & Seidenf., A-B. Habit and
habitat, with flowers (A), with fruits (B), C. Flowers, D-G. Dipodium pictum (Lindl.)
Rchb.f., D. Habit and habitat, E. Inflorescence, F. Flower, G. Fruit.



353

Plate 54. A-B. Epigeneium geminatum (Blume) Summerh., A. Habit and habitat, B.
Flower; C-D. Eria pulchella Lindl., C. Habit and habitat, D. Inflorescences and
flowers; E-F. Pholidota articulata Lindl., E. Habit and habitat, F. Flowers.
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Plate 55. A-C. Tainia penangiana Hook.f., A. Habit and habitat, B. Inflorescences, C.
Flower; D-E. Thrixspermum calceolus (Lindl.) Rchb.f., D. Habit and habitat, with
flower buds, E. Inflorescence and flowers.
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Plate 56. A-B. Eulalia speciosa Kuntze, A. Habit and habitat, B. Inflorescence; C-D.
Etlingera subterranea (Holttum) R.M. Sm., C. Leafy shoot, D. Flowers, E-G.
Geostachys holttumii K. Larsen, E. Habit and habitat, F. Flower, G. Fruits.
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Plate 57. A-C. Geostachys penangensis Ridl., A. Habit and habitat, B. Flower, C.
Fruits, D-G. Globba pendula Roxb., D. Habit and habitat, E. Inflorescence, F. Flower,
G. Bulbils and fruits.
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Scientific name

Acriopsisliliifolia (J. Koenig) Ormerod
Aeschynanthus radicans Jack

Alstonia rostrata C.E.C. Fisch.

Anneslea fragrans Wall.

Anodendron coriaceum Miq.

Archidendron contortum (Mart.) 1.C. Nielsen
Argostemma pictum Wall.

Asplenium affine Sw.

Asplenium nidus L. var. nidus

Asplenium pellucidum Lam.

Austrobuxus nitidus Mig.

Begonia sinuata Wall. ex Meisn. var. sinuata
Begonia sp.

Bromheadia alticola Ridl.

Bromheadia finlaysoniana (Lindl.) Miq.
Bromheadia truncata Seidenf.

Bulbophyllum corolliferum J.J. Sm.
Bulbophyllum lilacinum Ridl.

Bulbophyllum medusae (Lindl.) Rchb.f.
Bulbophyllum purpurascens Teijsm. & Binn.

Bulbophyllum stenobulbon E.C. Parish & Rchb.f.

Callerya atropurpurea (Wall.) Schot
Cibotium barometz J. Sm.

Coelogyne cumingii Lindl.

Coelogyne prasina Ridl.

Coelogyne rochussenii de Vriese
Coelogyne testacea Lindl.

Coelogyne trinervis Lindl.

Coelogyne velutina de V ogel

Cratoxylum maingayi Dyer

Crepidomanes minutum (Blume) K. lwats.
Dacrydium elatum (Roxb.) Wall. ex Hook.
Davallia denticulata (Burm.f.) Mett. ex Kuhn
Davallia heterophylla Sm.
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Scientific name

Davallia pectinata Sm.

Davallia repens (L.f.) Kuhn

Davallia solida (G. Forst.) Sw.

Davallia trichomanoides Blume var. lorrainii (Hance) Holttum
Dendrobium acerosum Lindl.

Dendrobium bifarium Lindl.

Dendrobium crumenatum Sw.

Dendrobium farmeri Paxton

Dendrobiumleonis (Lindl.) Rchb.f.

Dendrobium metrium Kraenzl.

Dendrobium pachyglossum E.C. Parish & Rchb.f.
Dendrobium sanguinolentum Lindl.
Dendrobiumtortile Lindl.

Dendrobium sp.

Dendrophthoe pentandra (L.) Mig.
Dicranopterislinearis (Burm.f.) Underw.
Didymocarpus citrinus Ridl.

Didymocar pus corchorifolius Wall ex A. DC.
Didymocarpus cordatus A. DC.

Dienia ophrydis (J. Koenig) Ormerod & Seident.
Dipodium pictum (Lindl.) Rchb.f.

Dipteris conjugata Reinw.

Dischidia bengalensis Colebr.

Dischidia fruticulosa Ridl.

Drynariarigidula (Sw.) Bedd.

Drynaria sparsisora (Desv.) T. Moore

Elaeocar pus pedunculatus Wall. ex Mast.
Epigeneium geminatum (Blume) Summerh.

Eria pulchella Lindl.

Etlingera subterranea (Holttum) R.M. Sm.
Eulalia speciosa Kuntze

Fagraea acuminatissima Merr.

Fagraea wallichiana Benth.

Ficus deltoidea Jack var. angustifolia (Mig.) Corner
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Scientific name

Ficus deltoidea Jack var. deltoidea

Ficus deltoidea Jack var. kunstleri (King) Corner

Ficus oleifolia King subsp. intermedia (Corner) C.C. Berg
Geostachys holttumii K. Larsen

Geostachys penangensis Ridl.

Globba pendula Roxb.

Gnetum gnemon L. var. tenerum Markgr.

Henckelia bombycina (Ridl.) A. Weber

Henckelia inaequalis (Ridl.) A. Weber

Hoya imperialis Lindl.

Hoya multiflora Blume

Hoya plicata King & Gamble

Hoya rigida Kerr

Hoya sp.

Huperza phlegmaria (L.) Rothm.

Huperzia squarrosa (G. Forst.) Trevis.

Hymenophyllum serrulatum (C. Predl) C. Chr.
Lindsaea bouillodii Christ

Lycopodiella cernua (L.) Pic. Serm.

Melastoma malabathricum L. subsp. malabathricum
Oleandra pistillaris (Sw.) C. Chr.

Oleandra undulata (Willd.) Ching

Oxyspora umbellulata (Hook.f. ex Triand) J.F. Maxwell
Pachycentria glauca Triana subsp. maingayi (C.B. Clarke) Clausing
Pachycentria hanseniana Clausing

Pachycentria pulverulenta (Jack) Clausing

Paraboea elegans (Ridl.) B.L. Burtt

Pholidota articulata Lindl.

Pteridium aquilinum (L.) Kuhn

Pteris dalhousiae Hook.

Pyramidanthe prismatica (Hook.f. & Thomson) J. Sinclair
Pyrrosia adnascens (Sw.) Ching

Rhodamnia cinerea Jack var. cinerea

Rhododendron longiflorum Lindl.
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Scientific name

Rhodoleia championii Hook.f.

Schefflera cephalotes (C.B. Clarke) Harms
Schima wallichii (DC.) Korth.

Schizaea dichotoma (L.) Sm.

Schizaea digitata (L.) Sw.

Selaginella intermedia (Blume) Spring
Sdaginella siamensis Hieron.

Selaginella strigosa Bedd.

Selaginella wallichii (Hook. & Grev.) Spring
Slliguea heterocarpa (Blume) Blume
Sliguea stenophylla (Blume) Parris
Sonerila griffithii C.B. Clarke

Symplocos adenophylla Wall. ex G. Don
Syngramma minima Holttum

Syzygium gratum (Wight) S.N. Mitravar. gratum
Syzygium helferi (Duthie) Chantar. & J. Parn.

Syzygium samarangense (Blume) Merr. & L.M. Perry

var. parviflorum (Craib) Chantar. & J. Parn.
Syzygium syzygioides (Miq.) Merr. & L.M. Perry
Syzygiumsp. 1
Syzygium sp. 2
Taenitis blechnoides (Willd.) Sw.
Tainia penangiana Hook..f.
Tarenna longifolia (G. Don) Ridl.
Thrixspermum calceolus (Lindl.) Rchb.f.
Vaccinium bancanum Mig.
Vittaria ensiformis Sw.
Vittaria scolopendrina (Bory) Schkuhr ex Thwaites
Willughbeia coriacea Wall.
Willughbeia tenuiflora Dyer ex Hook.f.
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