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A Molecular Phylogenetic study of Selected Ingoldian species

Boonyeun, N.*?, Sivichai S.*, Worapong J.2, and Hywel-Jones, N.L.!

'BIOTEC-Mycology Laboratory, National Center for Genetic Engineering and Biotechnology, National Science
and Technology Development Agency, 113 Pahonyothin Rd, Khlong 1, Khlong Luang, Pathum Thani 12120,
Thailand, Department of Biotechnology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok, Thailand
10400

The genetic evolutionary relationships of seven selected Ingoldian strains, namely Cudoniella sp.
SS708, Hymenoscyphus varicosporoides SS76.01 and SS336, T. splendens SS 2274 and SS2282, and
Tricladium varicosporoides SS451 and SS472, were determined based on ITS1-5.8S rDNA -ITS2
sequence analysis. The results of sequence alignment showed that T. splendens strain numbers S52282
and SS2274 should be the same species with 100% similarity while two strains of T. varicosporoides
SS472 and SS451 possess 98% similarity. In addition, there is 95-98% similarity among strains of T.
splendens and T. varicosporoides. ITS1-5.8S rDNA-ITS2 sequence comparisons between Cudoniella
indica SS708 and Hymenoscyphus varicosporoides SS76.01 and SS336, Tricladium splendens
S§S2274, and Tricladium varicosporoides SS451 and SS472 revealed that there were about 2.11-
3.80 % base pair differences in the 1TS1-2 regions and 5.8S rDNA. The 98% of identical nucleotides
in the ITS regions and 5.8S rDNA sequences of the asexual state of T. varicosporoides SS451 and
SS472 and the sexual state of H. varicosporoides SS336 and SS76.01 suggested that these two are
possibly the same fungus. Closer examination of each region of ITS1, 5.8S and ITS2 for all seven
studied Ingoldian strains indicated that there were 0.42-1.90% and 1.26-1.69% nucleotide differences
in the ITS1 and ITS2 regions, respectively, with 0% divergence in the 5.8S rRNA gene. For further
study, ten Ingoldian strains from the CBS fungal collection, including type strains and related genera
and species, will be added to the molecular phylogenetic analyses.
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Molecular Phylogeny of Selected Genera of Marine Ascomycota
and Their Biodiversity in Thailand
E. B. Gareth Jones, Jariya Sakayaroj and Ittichai Chatmala

National Center for Genetic Engineering and Biotechnology (BIOTEC), 113 Pahonyothin Road,Klong 1,
Klong Luang, Pathumthani 12120

Our research project has focused on the inter-relationships of marine fungi at the molecular level.
Sixty-three strains of marine ascomycetes have been sequenced, including those that cannot be
classified into orders or families, and some genera assigned to the Halosphaeriales. Moreover, 81
anamorphic strains have been sequenced to explore their connection with their teleomorph.
Phylogenetic trees have been constructed for Torpedospora, Haligena, Remispora, Marinospora,
Zalerion, Cirrenalia, Dendryphiella and Sigmoidea. A number of papers are in press or already
published (lIttichai et al., 2002). This project has also gathered data towards a checklist of Thai marine
fungi and currently 147 marine fungi have been recorded, including 3 Basidiomycota, 118
Ascomycota, and 26 anamorphic fungi, which are approximately 29% of the world total of marine
fungi. A further 50 species are not fully identified and required further study. Among these, more than
150 isolates have been deposited in the BIOTEC Culture Collection.
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Factors affecting fungal diversity on peat swamp palms

A. Pinnoi*, U. Pinruan®, K.D. Hyde?, S. Lumyong® and E.B.G. Jones*

'BIOTEC, 113 Paholyothin Road, Klong 1, Klong Luang, Pathumthani 12120 Thailand, *Center for Fungal
Diversity, Department of Ecology and Biodiversity, Hong Kong University, Hong Kong SAR, China,
3Department of Microbiology, Faculty of Science, Chiang Mai University, Chiang Mai, Thailand 50200

Our studies have documented a rich and diverse fungal population on selected palms in the Sirindhorn
Peat Swamp Forest, Narathiwat, in southern Thailand with a total of 315 species. This comprises one
of the largest primary peat swamp forests left in Thailand, and the area is well conserved for the future
and offers a unique habitat for the study of micro-fungi. Different habitats and palm parts were
sampled for the occurrence of fungi and the data indicates that the fungal community differs on the
various palm parts and microhabitats with little overlap in species diversity between the palms.
Petioles and rachides of all four palms supported the greatest number of fungi when compared with
those on leaves. Submerged material of Eleiodoxa conferta and Metroxylon sagus supported a wider
range of species than Nenga pumila and Licuala longecalycata. Several factors may affect fungal
colonization of palm material in the peat swamp forest. These include: availability of moisture, rate of
drying out of different parts of the fronds, volume of the substratum, nutrient status of the water, pH,
the uniqueness of the peat swamp habitat and the nature of the palm material. Some of these factors
were investigated,. Including water retention of the substrata, their rate of drying out and the
availability of cellulose/lignin in the palm material.
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Ecologial studies of Insect Fungi at Nam Nao National Park

A. Wongkaeo', W. Tongsridum?, S. Poonchaisri?, B. Jarunjai®, S. Sivichai® and N. L. Hywel-Jones®
Mycology Laboratory, Biotec Central Research Unit, National Center for Genetic Engineering and
Biotechnology, 113 Klong 1, Klong Luang, Pathumthani 12120, > Entomology and Zoology Division,
Department of Agriculture, Chatuchak, Bangkok 10900, ® Nam Nao National Park,

Nam Nao, Petchaboon 67260

The object of this work was to study the ecology of Cordyceps humberti (teleomorph) and Hirsutella
saussurei (anamorph), which infect wasps of the genus Ropalidia (=Icaria), in Nam Nao National
Park. The current work, which ran from November 2002 to September 2003, aimed to study the
distribution of these fungi in nature. Infected wasps (Ropalidia spp.) were found about 2-3 and 10-12
meters from three small, developing nests. The wasps included five specimens infected by C. humberti
and H. saussurei (November 2002-July 2003). The percentage mortalities of wasps inside nests one,
two and three were 0.007%, 0.023% and 0.034%, respectively. When surveyed in August 2003, there
were two more specimens. As the numbers of fungi from the wasps decreased, the opportunity was
taken to extend the work to a more general survey of the insect fungi of Nam Nao National Park. A
total of 202 other samples were collected. There were 7 genera and 7 species collected and identified
from 55 samples and these yielded 27 isolates. Successful isolates included: Akanthomyces sp.,
Gibellula pulchra, Gibellula sp., Hirsutella nivea, H. saussurei, Hymenostilbe dipterigena, Hypocrella
sp., Hypocrella scutata, Paecilomyces cf. javanicus, Paecilomyces sp. and Torrubiella hemipterigena.
C. humberti was not successfully isolated. A significant find was H. scutata which is known in large
numbers from Phu To Daeng but has only rarely been recorded from elsewhere in Thailand.
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Differentiation and Evolutionary study of Burkholderia pseudomallei
using Lipopolysaccharide (LPS) structure based on the PCR-RFLP technique
S. Tungpradabkul®, P. Rojwiratana?, A. Kananurak® and S. Tunpiboonsak®

'Department of Biochemistry, Faculty of Science, Mahidol University, Bangkok 10400, “Department of Biology,
Faculty of Science, Mahidol University, Bangkok 10400

Recently, it was reported that different LPS structures were found in B. pseudomallei. In particular, the
major LPS structures found in B. pseudomallei isolated from Thailand have ladder patterns, which is
the so-called typical pattern. In contrast, the major LPS structures of B. pseudomallei isolated from
Australia are smear patterns, the so called atypical pattern. We therefore hypothesize that gene(s)
involved in LPS biosynthesis might be different and might be related with the evolution or distribution
of the bacteria. Our study will be focused on one gene, the WaaF gene, which is involved in LPS
biosynthesis. A pair of specific primers was designed based on the WaaF gene sequence. Polymerase
chain reaction followed by restriction endonuclease (PCR-RFLP) analysis was then performed. At
least three restriction enzymes were used to differentiate the different LPS structures among 32
isolates from different sources such as patients and the environment from Thailand and Australia. The
results showed differences in pattern between patient and environment in Thailand and also
differences from isolates from Australia. The differences in the PCR-RFLP patterns will be analyzed
when the number of isolates is more than 100 cases and a phylogenetic tree will be constructed. The
results from this study might be related with the evolution and distribution of B. pseudomallei found in
this region. Moreover, the different PCR-RFLP patterns might be explained as differences in virulent
properties of the bacteria.
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Quality of Bacterial Strains after Storage by Freezing

S. Chantaroj (Graduate Student), W. Chanchaem (Thesis Advisor)
Department of Biology, Faculty of Sciences, Ramkhamhaeng University, Humark, Bangkok

Quality control of microbial cultures is a very important task in maintaining a culture collection.
At the Department of Medical Sciences Thailand Culture Collection (DMST), most bacterial strains
have been preserved by the freezing method. In this study, 300 strains of common pathogen including
Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus pyogenes, Streptococcus
agalactiae, Streptococcus pneumoniae, Enterococcus faecium, Enterococcus faecalis, Escherichia
coli, Klebsiella pneumoniae, Serratia marcescens, Enterobacter cloacae, Pseudomonas aeruginosa,
Acinetobacter baumannii, Burkholderia cepacia and Haemophilus influenzae that have been frozen for
2-12 years were studied for their viability, purity, phenotypes and genotypes. It was found that mean
viability was about 11-5 log;cCFU/mI and not significantly different among species except for some
fastidious bacteria such as S. pneumoniae and H. influenzae that showed viability values about 7-5
log;0CFU/mI. From the results, all cultures were pure as examined by eye and the phenotypes,
morphology and biochemical properties were acceptable. The genotypic studies are now on going by
using the PCR technique with universal primers and restriction analysis. The present results suggest
that the quality of all bacterial species studied were good enough for utilization and academic research.
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Species diversity of Yeasts Isolated from wild Mushrooms in Thailand

Sasitorn Jindamorakot® 2, Wanchern Potacharoen®, Wichien Yongmanitchai?, Savitree Limtong?,

Manee Tantirungkij®, Hiroko Kawasaki‘, M. Tanticharoen' and Takashi Nakase®

'BIOTEC, National Center for Genetic Engineering and Biotechnology, Patumthani Thailand, > Department of
Microbiology, Faculty of Science, Kasetsart University, Bangkok, Thailand, * Applied Microbiology Unit,
Central Laboratory and Greenhouse Complex, Kamphaeng Saen Campus,Kasetsart University, Nakornprathom,
Thailand, “The International Center for Biotechnology, Osaka University, Suita, Osaka, Japan

Twenty-seven strains of yeasts were isolated from wild mushrooms collected in Thailand. Twenty-
four strains belong to ascomycetous yeasts and 3 to basidiomycetous yeasts. Among ascomycetous
yeasts, 8 strains were identified as 7 known species, Candida natalensis, Candida parapsilosis,
Candida tropicalis, Hanseniaspora guilliermondii, Pichia nakazawae var. akitaensis (2 strains),
Stephanoascus smithiae and Torulaspora delbrueckii, and one strain coincided with Candida sp.
NRRL Y-17456, based on sequences of the D1/D2 domain of 26S rDNA and conventional taxonomic
characteristics. Twelve strains differed in 4 nucleotides or more from the nearest species and were
considered to represent 9 undescribed species of Candida (6), Endomyces (1), Kluyveromyces (1) and
Pichia (1). The remaining 3 strains differed in 2-3 nucleotides from their most closely related species,
Candida fukuyamaensis, Candida natalensis and Hanseniaspora opuntiae. Two strains of basidiomycetous
yeasts were identified as Cryptococcus humicola. The remaining strain differed in
2 nucleotides from C. humicola. These data suggest that Thai yeasts living in wild mushrooms are
diverse at the species level and many undescribed yeasts will be found in this substrate.

SaNUNAngalaTInMTITHUAZ TN AWHT : f)’l57]‘5:271/’3?7’7n’l‘ﬂ/‘iﬁﬁff[ﬂﬂﬂ’ﬁ BRT A3971 8 ‘.
.l RT

14-17 ganaw 2547 lsausulowoudwandn 9. gowgimi



6 s %

A a1aNIs IBNN mwnvfﬁmnqﬂLtuaa‘l%ﬂizmﬂl‘nﬂ

9

Fusa 815uns. Aafsy Suawsng’, Tran Thanh Thuy’, Ngo Duc Duy’, Hiroko Kawasaki’, 7widgy Insuasy’,

303 funas’, uIne audaSy’ uas Takashi Nakase"®

"smgudvmnaluladganw, gudwunimnssuusznaluladfinimuiazd, Unusifi 10120, *Department of Bio-
active Compounds from Microorganisms, Institute of Biotechnology, National Center for Natural Science and echnology,
Hanoi, Vietnam, 3Depan‘ment of Microbiology, Institute of Tropical Biology,Ho Chi Minh City, Vietnam, “The International
Center for Biotechnology, Osaka University, Osaka, Japan, 5n7¢75"1ﬂ§75ﬂ‘7’3"37’1ﬂ7 AMMSINYIMFNT YRIINLIaL
mﬂmﬁ’)mﬂ{ NN, GDepan‘ment of Applied Biology and Chemistry, Faculty of Applied Biosciences,

Tokyo University of Agriculture, Tokyo, Japan
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‘wmfﬂﬁa@i‘mmﬁﬁmiﬂ‘s:ﬂaugﬁﬂﬂuu oia Q-7 uazilanwolnalfesnubadly s Pichia  ud haiwy
MIFURUTUUDaFELNe 393 uunidu anamorphic yeasts 31E Candida HadsnuWus ST-225, ST-228 uaz
ST-229 §i§eufinnalalndiusian D1/D2 un 26S rDNA milautiuwaslndlfeany Pichia japonica uauaneg
% 6 Mndlalng (1.1%) 3sdwuniad 3 mUﬁuﬁﬁtﬂuaﬂ%ﬁ@mﬁ'ml,ﬁﬂﬁ%a Candida easanensis sp. nov.
dadansWus ST-311 uaz ST-320 fseufinealalnefiusiam D1/D2 un 265 DNA wilouiu uazad1uais
AU Pichia veronae Wae Pichia fabianii WGLaN@19NK 9 MAdlatng (1.7%) 393 uuniad 2 mmﬁuﬁ:ﬁlﬂu
Candida pattaniensis sp. nov. LLﬂ:mf;lﬁuif ST-37 fanuln&@uany Pichia bimundalis Waz Pichia americana

wduandaniu 6 Fandlalng (1.1%) Isdwundadaowuifiin Candida nakhonratachsimensis sp. nov.

New Species of Yeasts Isolated from Insect Frass in Thailand

Somjit Am-in', Sasitorn Jindamorakot', Tran Thanh Thuy? Ngo Duc Duy?, Hiroko Kawasaki*, Wanchern
Potacharoen, Savitree Limtong®, Morakot Tanticharoen® and Takashi Nakase®

'BIOTEC, National Center for Genetic Engineering and Biotechnology, Pathumthani, Thailand, 2Department of
Bio-active Compounds from Microorganisms, Institute of Biotechnology, National Center for Natural Science
and Technology, Hanoi, Vietnam, *Department of Microbiology, Institute of Tropical Biology, Ho Chi Minh
City,Vietnam, “The International Center for Biotechnology, Osaka University, Osaka, Japan, “Department of
Microbiology, Faculty of Science, Kasetsart University, Bangkok, Thailand, °Department of Applied Biology and
Chemistry, Faculty of Applied Biosciences, Tokyo Universit of Agriculture, Tokyo, Japan

Six strains of anamorphic yeasts isolated from insect frass collected in several regions of Thailand
were assigned to the genus Candida based on the conventional taxonomic criteria used for yeast
classification. These strains have Q-7 as the major ubiquinone and are suggested to have close
relationships to the genus Pichia. Three strains, ST-225, ST-228 and ST-229, have the identical
nucleotide sequences in D1/D2 domain of 26S rDNA and are closely related to Pichia japonica,
however, six nucleotides (1.1%) differ from this species. These three strains are considered to
represent a single new species, so it is described as Candida easanensis sp. nov. Two strains, ST-311
and ST-320, have the identical sequences in D1/D2 domain and resemble Pichia veronae and Pichia
fabianii but differ from them in nine nucleotides (1.7%) in D1/D2 sequences. The two strains are
described as Candida pattaniensis sp. nov. The remaining strain, ST-37, is related to Pichia
bimundalis and Pichia americana but differs in six nucleotides (1.1%) from these species. This strain
is described as Candida nakhonratachsimensis sp. nov.
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msﬁﬂwwwua’l‘m"m%ﬁmme{Wﬁu 3 ouau 4 29d 13 §Na Uaz 22 e laud 1) Anabaena sp.1,
2) Anabaena sp.2, 3) Aphanocapsa koordersi Strom, 4) Aphanothece sp., 5) Chroococcus minutus (Kutzing)
Naegeli, 6) Chroococcus turgidus (Kutzing) Naegeli, 7) Chroococcus sp., 8) Cylindrospermopsis raciborskii
(Wolosz) Seenayya & Subba, 9) Cylindrospermopsis philippinensis (Taylor) Ka., 10) Dactylococcopsis
fascicularis Lemmermann, 11) Lyngbya limnetica Lemmermann, 12) Merismopedia minima Beck,
13) Merismopedia punctata Meyen, 14) Microcystis aeruginosa Kutz, 15) Myxosarcina spectabilis Geitler,
16) Oscillatoria angustissima West & West, 17) Oscillatoria prolifica (Greville) Gomont, 18) Oscillatoria
splendida Greville.ex Gomont, 19) Oscillatoria sp., 20) Raphidiopsis curvata Fritsch & Rich, 21) Raphidiopsis
mediterranea Skuja W8 22) Spirulina sp. a’mi’mﬁ@ﬂiLLﬂMﬁﬁL’fﬂuﬁLﬂu‘ﬁﬁﬂL@iu fa Lyngbya limnetica W&
Raphidiopsis  curvata mMaeT=RansunuinL e md sunusiSulifenusunuitusanauas
Tulasiauuasaanasauddanusunnsulsundunudsanawenludiolulasian luamlulasion uazlulasian
39 fissuauTasiu 95% Naﬂ’mhzl,ﬁuqmmwﬁﬂué’mﬁuﬁﬂﬁaumiff@auyiiﬁm mu’ﬁn’cﬁ'@agluﬂinnw
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Correlation of Nitrogen and Phosphorus in Water with the Diversity
of Blue-Green Algaein the Mae Ngat Somboonchol Dam, Year 2001
Khajornkiat Saeton’(Graduate Student), Siripen Traichaiyaporn® (Thesis Advisor)

'Department of Fisheries Technology, Faculty of Agricultural Production, Maejo University, Chiang Mai,
‘Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai

Blue-green algae found in the Mae Ngat Somboonchol Dam comprised 3 orders, 4 families, 13 genera
and 22 species: 1) Anabaena sp.1, 2) Anabaena sp.2, 3) Aphanocapsa koordersi Strom, 4)
Aphanothece sp., 5) Chroococcus minutus (Kutzing) Naegeli, 6) Chroococcus turgidus (Kutzing)
Naegeli, 7) Chroococcus sp., 8) Cylindrospermopsis raciborskii (Wolosz) Seenayya & Subba, 9)
Cylindrospermopsis philippinensis (Taylor) Ka., 10) Dactylococcopsis fascicularis Lemmermann, 11)
Lyngbya limnetica Lemmermann, 12) Merismopedia minima Beck, 13) Merismopedia punctata
Meyen, 14) Microcystis aeruginosa Kutz, 15) Myxosarcina spectabilis Geitler, 16) Oscillatoria
angustissima West & West, 17) Oscillatoria prolifica (Greville) Gomont, 18) Oscillatoria splendida
Greville.ex Gomont, 19) Oscillatoria sp., 20) Raphidiopsis curvata Fritsch & Rich, 21) Raphidiopsis
mediterranea Skuja and 22) Spirulina sp. The dominant species were Lyngbya limnetica and
Raphidiopsis curvata. Water quality at every depth was in the safe range according to water quality of
surface water standards. Correlation analysis showed that blue-green algae were negatively correlated
with ammonia nitrogen, nitrate nitrogen and Total nitrogen at a significance level of 95%. Assessment
of water guality in the Mae Ngat Somboonchol dam indicated low nutrients (Oligotrophic status) and
assessment of water quality by the National Environment Committee Announcement indicated that it
was in the second category. The water could, therefore, be consumed for drinking purposes after it is
treated.

Tusuunaadelasensissussineiinus : mavszguisimavszirdlasenis BRT a5l 8 ' L,
14-17 ganaw 2547 lsausulowoudwandn 9. gowgimi =2



AMANRAINKAY ﬁﬂﬂﬁ%ﬁqﬂii&d Laza1IN Y

1 a A 3’ a A v a
?l'é]x‘]ﬁ'l‘ﬂi’lﬂﬂl‘llEI')LLﬂN%’lLG%‘YI&?’]G?"ISWNi%ﬂ?ZWIﬂI‘YIH

a A a I~
}%I’JW WINTAAIN UNZITWT LNNLNIE

MA3TTIINeT amSInenmans unInenaedaelna o. 1l 2. 15e9lny 50200

nnmsansamemdsunuinGulumasimamamile 35 undsih wezmeld 7 unasih doud
AaNAN 2545 - qwmﬁuf 2547 wusmERT s Suluisaninenuing ey 8 Tua 15 sUTE
%ﬁ@ﬁwuﬂaﬂﬁqﬂ @un Cylindrospermopsis raciborskii (Wolosz.) Seenayya et Subba Raju wulnumsasin
10 WWILLaE Microcystis aeruginosa KUtz. Tuunassin 21 uvta qmmwﬁﬂmma’u{wﬁwumﬂiwm%@mmmﬁwﬁu
Wosamuszauanusniegvasmsenms  woiiduwuwasiidmsenmstesfathunansanielsnsams
N é’m%’umsﬁwmmﬁﬂ%lﬂmLmuﬁwLﬁumew:L'gﬂﬂuﬁaaﬂﬁiﬁmi sunsanziaesléranua 30 lalaan
S(’Wii"]UﬁﬁLLuQIﬁNLW’]:Lgvaﬁaluﬁadﬂﬁiﬁﬂ’ﬁﬁ?J Microcystis spp. Was Oscillatoria spp. §WNNTILATIZR
miﬁmmmwim%ﬁmmefwL'TmLLa:mﬂ'*ﬁLﬂ%awmzwmmyjlumqamnaaﬂwim%aﬁuﬁwé"oag]'slm:mw

MFATIER

Diversity, Genetic Markers and Cyanotoxins of
Toxic Blue-Green Algae in Thailand

Y. Peerapornpisal, J. Pekkoh
Department of Biology, Faculty of Science, Chiang Mai University, Muang, Chiang Mai 50200

A study of cyanobacteria at 35 sampling sites in reservoirs in Northern Thailand and 7 sampling sites
in reservoirs in Southern Thailand was conducted from October 2002 to February 2004. Fifteen
species of cyanobacteria in eight genera were found. Ten reservoirs contained Cylindrospermopsis
raciborskii (Wolosz.) Seenayya et Subba Raju and twenty-one reservoirs contained Microcystis
aeruginosa Kitz. The water quality of the sampling sites based on trophic level were classified as
ranging from oligotrophic-mesotrophic status to eutrophic status. Thirty cultures of cyanobacteria
were isolated. Microcystis spp. and Oscillatoria spp. tended to be easier to cultivate under laboratory
conditions than other genera. The detection of cyanotoxins is still in progress and microcystin
molecular markers will be used for detection of toxic cyanobacteria.
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Optimization of Cultivation Conditions of the
Hed-Lab Alga (Nostoc commune, Cyanophyta) in the Laboratory
C. Thippayasuksri* (Graduate Student), U. Klinhom® (Thesis Advisor) and A. Mahakhant® (Thesis Co-advisor)

'Department of Biology, Faculty of Science, Mahasarakham University, Kantharavichai District, Maha
Sarakham, 44150, “Microbiological Resources Centre (MIRCEN), Thailand Institute of Scientific and

Technological Research (TISTR), Techno Polis, Klong Loung District, Phatum Tani, 12120

The objective of this research is to investigate the optimal cultivation conditions of an edible N,-fixing
blue-green alga (cyanobacterium), “Hed Lab Alga” (HLA, Nostoc commune, Cyanophyta) at the
laboratory scale. Optimization of the cultivation medium was investigated using 6 cultivation media--
BGA, BG-11, Bristol, Soil extract, Wood hole and CHU. Yields 3-fold higher in terms of wet weight
(from the initial) and of 0.2 g (dried weight)/l could be obtained from BGA and BG-11 media. BGA
medium was selected for further study due to its simpler chemical composition, which reflects the cost
of biomass production. In addition, because BGA medium is a N-free medium, there will be less
contamination from other microorganisms which is an important condition for algal growth, especially
in out-door cultivation ponds.
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Diversity of Freshwater Phytoplankton in Thailand
: Chlorophyta and Chromophyta

L. Wongrat', P. Wongrat® and S. Ruangsomboon?

'Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, Bangkok 10900, Department of
Fishery Science, Faculty of Agricultural Technology, Prince Monkut’s Institute of Technology Ladkrabang,
Ladkrabang, Bangkok 10520

A study of phytoplankton diversity totalling twenty-six provinces in Thailand, yielded 129 genera, 455
species, 97 varieties, and twelve forms. The green algae had the highest species diversity. New records
found for Thailand included: twenty-one genera, 83 species, twenty-seven varieties, and four forms of
green algae; fifty-one species, twenty-two varieties, and two forms of euglenoids; two species and one
variety of xanthophytes; four species of chrysophytes; and five species of dinoflagellates.
Investigation of phytoplankton distribution revealed that green algae, euglenoids, diatoms and
dinoflagellates were widely distributed in all provinces under study. On the other hand, chrysophytes,
xanthophytes, and silicoflagellates were found only at specific sites. The study of phytoplankton
distribution was conducted in twelve types of water body: reservoir, marsh, culture pond, swamp,
water pond, dike, stream, creek, ditch, canal, and rice field. Species found in almost all water bodies
were green algae (Eudorina elegan, Pandorina morum, Dictyosphaerium pulchellum, and Spirogyra
spp.), euglenoids (Euglena acus, Trachelomonas volvocina, Fragilaria capucina var. vaucheriae, and
Navicula spp.). Common species found at particular sites included Pediastrum sculptatum, Pediastrum
simplex, and Coelastrum reticulatum. Algal blooms were encountered from time to time in almost all
water bodies investigated. Blooming species included green algae, euglenoids, diatoms, and
dinoflagellates. However, algae blooms were not found in ponds and streams.
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Biological Analysis of Water Quality Using Phytoplankton and Zooplankton
in the Mae Chan River, Doi Mae Salong, Chiang Rai Province
S. Chaisuk®, P. Kanpinyo', P. Waiyaka® and C. Chaiubol?

Faculty of Science and Technology, Rajabhat Institute Chiang Rai, Chiang Rai Privince 57100, 2Department of
Biology, Faculty of Science, Chiang Mai University, Chiang Mai Province 50200

Samples were collected monthly from six different sites along the Mae Chan River from March 2002
to February 2003. Ninety-two species of phytoplankton were found and classified into 4 divisions:
Chrysophyta, Chlorophyta, Euglenophyta and Cyanophyta. The most abundant species were Melosira
variens Agardh, Fragilaria capucina Desmag., Fragilaria sp.1 and Synedra ulna (Nitzsch) Ehrenberg. A suitable indicator

species for eutrophic water was determined to be Euglena acus Ehrenberg found at the sixth site in
July. Thirty—two species of zooplankton were found and classified into 4 phyla: Phylum Protozoa,
Rotifera, Gastrotricha and Arthropoda, i.e. Euglypha sp., Aspidisca sp., Paramecium sp. and Keratella
sp. Paramecium sp., which is the dominant species in eutrophic water, was determined to be a suitable
indicator species. Aquatic insects belonged to 8 orders and 16 families; the dominant family in
eutrophic water was Chironomidae. Physical and chemical water quality characteristics were: water
temperature 15.6-31.2 °C, conductivity 44-164.9 us.cm'l, TDS 24-99.8 mg.I"*, water current 0.09-
3.86 m.s™, turbidity 5-461 FTU, DO 5.8-10.2 mg.I", BODs 0.2-3.85 mg.I™, pH 6.01-8.38 nutrients,
Nitrate-nitrogen 0.2-1.9 mg.l", Ammonium-nitrogen 0-1.76 mg.I", SRP 0.07-1.05 mg.I", total
coliform bacteria 70-24,000 MPN/100 ml, and fecal coliform bacteria 40-24,000 MPN/100 ml.
Organochlorine was not found. This project gave some equipment that could be used for easy testing
of water quality to teachers and students who live nearby the river.
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Species Diversity of Marine Diatoms at the Chang Islands, Trat Province

K. Teanpisut (Graduate Student), S. Patarajinda (Thesis Advisor)
Department of Marine Science, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900

In the last century, the marine environment was little disturbed by human activities. However, the
Chang Islands have become a famous tourist destination with various new infrastructures including
roads, a jetty and resorts. All these things have changed both the ecology and marine environment of
the Chang Islands and have direct effects on organisms including diatoms, the major primary producer
in the sea. A study on species diversity of marine diatoms at the Chang Islands, Trad Province was
carried out in March 2003. Samples of planktonic diatoms were taken from 27 sampling sites using 2
sampling techniques: filtering 100 litres of seawater through a plankton net with a 20 pm mesh size,
and pulling a plankton net with a 70 um mesh size vertically 2 m from the sea-floor and diagonally for
3 minutes at 10 centimeters depth. Benthic diatoms were sampled from gravel, dead coral and weed
beds at 2 sampling sites. Samples were preserved with 2% formaldehyde and identified under the
Light Microscope and Scanning Electron Microscope. The data obtained was employed to determine a
Diversity Index, and changes in the diatom community were compared with the study of Ostenfeld
(1902) on marine plankton diatoms and the report of Ostrup (1904) on marine diatoms in the “Flora of
Koh Chang, Contributions to the knowledge of the vegetation in the Gulf of Siam” (Schmidt, 1900-
1916). Results from this study are expected to provide useful information on marine diatom taxonomy.
The information should benefit other relevant research as well as help sustainable development of the
Chang Islands area in order to conserve the environment.
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Diversity of Plankton Organisms and their Use as Bioindicators
of Water Quality in Doi Tao Reservoir, Chiang Mai Province
L. Dhitisudh (Graduate Student), P. Vancharapiyasophon (Thesis Advisor),

Y. Peerapornpisan (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand

A study of water quality using plankton and coliform bacteria as bioindicators and including physical
and chemical properties was carried out in Doi Tao Reservoir, Chiang Mai, from October 2003 to
April 2004. The dominant species of phytoplankton were Aulacoseira granulata (Ehrenberg) Ralfs,
Cylindrospermopsis raciborskii (Woloszyiiska) Seenayya & Subba Raju and Fragilaria crotonensis
Kitton. The dominant species of zooplankton were Actinosphearium sp., Amoeba limicola Rhumbler
and Difflugia sp. The water quality in the reservoir was classified by the amounts of nutrients, e.g., of
ammonium-nitrogen, nitrate-nitrogen, and orthophosphate, and by conductivity, DO, BOD and
chlorophyll a, and was determined to have a meso-eutrophic status. Water quality in the reservoir was
placed in the third category of the surface water quality standards of Thailand. Water in the reservoir
was considered to be suitable for household consumption after pathogens were killed and water was
properly treated.
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Species diversity and abundance of Cladocera in two wetlands: Bueng Borapet,
Nakhon Sawan Province and Bueng Khong Long, Nong Khai Province

J. Teeramaethee® (Graduate Student), L. Sanoamuang® (Thesis Advisor),

A. Trevanich? (Thesis Co-Advisor)

!Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,
Muang, Khon Kaen 40002, Department of Statistics, Faculty of Science, Khon Kaen University, Muang, Khon
Kaen 40002

The species diversity and abundance were studied during June 2002 and May 2003. Qualitative and
guantitative samples were collected bimonthly intervals using a 60um mesh net and a Schindler
Plankton Trap, respectively. In addition, temperature, pH, conductivity, dissolved oxygen, salinity and
depth of the water were measured at all sites. The specimens were preserved in 5 % formalin and
examined under a compound microscope. Twenty-two genera and 29 species of Cladocera were found
in Bueng Borapet and 2 species, Ceriodaphnia cornuta Sars and Moina micrura Kurz, were common
species. A maximum diversity of 21 species was recorded in April 2003, while a minimum of 8
species was recorded in October 2002. The average maximum and minimum abundances of
54.95+21.22 and 9.26+17.73 individuals/litre were recorded in October 2002 and February 2003,
respectively. Twenty genera and 30 species of Cladocera were found in Bueng Khong Long and 2
species, Ephemeroporus barroisi (Richard) and Macrothrix flabelligera Smirnov, were common
species. A maximum diversity of 25 species was recorded in June 2002 and February 2003, while a
minimum diversity of 18 species was recorded in April 2003. The average maximum and minimum
abundances of 54.79+61.34 and 9.29+10.05 individuals/litre were recorded in April 2003 and
February 2003, respectively.
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Species Diversity and Distribution of Cladocerans and
Copepods in the Floodplain of the Mun River.
S. Faitakum® (Graduate Student), L. Sanoamuang® (Thesis Advisors), A. Maneesriwongul? (Thesis Co-advisors)

!Department of Biology, Faculty of Science, Khon Kaen University, Muang, Khon Kaen 40002, ? Department of
Statistics, Faculty of Science, Khon Kaen University, Muang, Khon Kaen 40002

The species diversity and distribution of cladocerans and copepods from 70 habitats in the floodplain
of the Mun River in Surin, Sri Sa Ket and Roi Et Provinces were investigated. Qualitative samples
(140 samples) during pre-monsoon and post-monsoon periods. Sixty-three species from 33 genera of
cladocerans were identified, of which six species (Grimaldina brazzai Richard, Diaphanosoma cf.
dubia (Manuilova), Kurzia brevilabris Rajapaksa and Fernando, llyocryptus raridentatat Smirnov,
Leydigia cf. australis (Sars) and Pseudochydorus globosus (Baird)) are new to Thailand. The number
of cladocerans recorded in pre-monsoon and post-monsoon sampling periods were not significantly
different (P>0.05) and most were circumtropical species. According to the frequency of occurrence,
the most common cladoceran species were: Bosminopsis deitersi Sars (98.5% of sampled localities)
followed by Ceriodaphnia cornuta Sars (97.9%), Moina micrura Kurz (87.1%), Diaphanosoma volzi
Stingenlin (87.1%) and D. exisum Sars (84.3%). Twenty species of calanoid and 8 of cyclopoid
copepods were recorded, of which two species (Cryptocyclops linjanticus (Kiefer) and Paracyclops
affinis (Sars)) are new to Thailand. The most frequently encountered species were Mesocyclops
thermocyclopoides (Harada) (82.9% of sampled localities), Neodiaptomus yangtsekiangnensis
Mashiko (77.1%) and Mongolodiaptomus botulifer (Kiefer) (75.4%). The species diversity of
copepods showed a significant positive correlation with conductivity (r = 0.22, p = 0.01) but had a
non-significant negative correlation with dissolved oxygen (r=-0.22, p=0.84) and pH (r=-0.04,
p=0.68).
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f. reductus Koste and Shiel finutasldun Polyarthra vulgaris Carlin (77.9%) d'sul%ry'uWi'ﬂi:mf;lWﬂﬂlu
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mldlwaasan anunanaiialutsdungruuszlaongruuandinuai IS fAY  (t,=2.749, p=0.10)
fmiuaauandlafiwaanwy 7 ana 19 aUEd lualddlndvaslan 1 a3« ldun Mongolodiaptomus sp. uaz
Lﬂ%ﬁﬂ%ﬁﬁ‘l’\mﬂ%ﬂLLiﬂluﬂi:mﬂvL‘ml 1 703« laun Eodiaptomus phuvongi Sanoamuang and Sivongxay
mwwmnmﬁmlwﬁwﬁqucJuLLaziJmm]@Nu"lmwm@hqﬁ'uazhaﬁﬁfﬂﬁwﬁzy (t4=0.269,  p=0.790) &I
lolaawasdlafinaawy 4 ana 6 U3 fiwnuwsnizarsann laun Mesocyclops thermocyclopoides (Harada)
(41.1%)  amanansilalutsdungruuszdmengeuliuandiuainifioidny  (t,=725 p=0.473)
uanmnffmwwmnmﬁmaﬂﬁLwaimmaﬂ@Lmaiwﬁmmé’uﬁuﬁ%qauazmvlajﬁﬁfﬂéwﬁtyﬁ'uaqm%gﬁmmm{w
Taufienauiseantanaunus 1w r=-0.143, p=0.069 uaz r=-0.027, p=0.730 Mmu&ey aalarwas aauass
Tafinea uazlalaanesdlafinendanusuiuiifoavadolifivpimdniumferveni Taofidsudssang
FARNAUS 1w r=-0.026, p= 0.743, r=-0.35, p=0.662 LAz r=-0.119, p=0.130 VAL LAz
mmmmm’m‘*ﬁﬁmaﬂi&wa%ﬁmmé’uﬁuﬁ%dmﬂazhaﬁﬁfﬂa%wﬁfyﬁ'ummiﬁﬂwqﬂwaaﬁw (r=  0.230,
p= 0.003) §uANUANURAINTRATaIMAKasGlaRnaadausuN Ui TIauadn liinsdauniy ensin
Iniasin (r=-0.39, p=0.619)

The Species Diversity and Distribution of Rotifers, Cladocerans and Copepods in
temporary waters in Ubon Ratchathani Province
P. Wansuang (Graduate Student) and L. Sanoamuang (Thesis Advisor)

Applied Taxonomic Research Center, Department of Biology, Faculty of Science,
Khon Kaen University, Khon Kaen, 40002

A total of 198 qualitative samples from 163 habitats in the pre-rainy season and the post-rainy season
Twenty-nine genera and 101 species of rotifers were identified. One (Brachionus dichotomus f.
reductus Koste and Shiel) is considered endemic to Asia and Australia. The species most frequently
encountered was Polyarthra vulgaris Carlin (77.9%). Most rotifers are cosmopolitan and pantropical.
The numbers of rotifers recorded in both periods were not significantly different (tz;= 2.749, p=0.10).
Twenty-three species from 17 genera of cladocerans were recorded. The most common species was
Diaphanosoma excisum Sars (60.1%). Most cladocerans were circumtropical. The numbers of
cladocerans recorded in both periods were different (t3,= 2.749, p=0.10). Seven genera and 19 species
of calanoid copepods were identified. Mongolodiaptomus sp. is new to science and Eodiaptomus
phuvongi Sanoamuang and Sivongxay are new records for Thailand. The numbers of calanoid
copepods recorded in both periods were not significantly different (t3;= 0.269, p=0.790). Six species
from 3 genera of cyclopoid copepods were recorded. The most common species was Mesocyclops
thermocyclopoides (Harada) (41.1%). The numbers of cyclopoid copepods recorded in both periods
were not significantly different (t3,= -.725, p=0.473). In addition, the species diversity of rotifers and
cladocerans had non significant negative correlations with temperature (r=-0.143, p= 0.069, and r= -
0.027, p= 0.730, respectively). The species diversity of cladocerans, calanoid copepods and cyclopoid
copepods had non significant negative correlations with pH (r= -0.026, p= 0.743, r= -0.35, p= 0.662
and r=-0.119, p= 0.130, respectively). The species diversity of rotifers showed a significant positive
correlation with conductivity (r=0.230, p= 0.003) and the species diversity of calanoid copepods had a
non significant negative correlation with conductivity (r=-0.39, p=0.619).
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Fagaceae of Thailand

Chamlong Phengklai', Thirawat Boonthavikoon?, Thawatchai Wongprasert?, Phongsak Pholsena’

and Thanongsak Jonganurak®

'Fellow of the Acadamy of Sciense, Royal Institute of Thailand, The Forest Herbarium, National Parks, Wildlife
and Plant Conservation Department, Bangkok 10900.

Fagaceae of Thailand were classified into 4 genera: Castanopsis, Lithocarpus, Quercus and
Trigonobalanus. Plant specimens were examined and details of leaves, inflorescences, fruits and other
information were recorded. Castanopsis could be classified into 29 groups; all of them have Catechol,
and 13 groups are edible. Lithocarpus has 57 groups, only 3 groups are edible and twigs or branches of
some groups are used in Shiitake cultivation. Quercus has 31 groups; only one group is edible and all
groups have Catechol. Trigonobalanus has only one species, i.e. T. doichangensis, which is an
endangered species, found at Doi Khoon Jae National Park and Doi Inthanon National Park in Chiang
Mai Province. A comparative study on Fagaceae of Thailand is being under taken on all characters of
all groups with type specimens held in the Botanical Museums of Copenhagen University and Aarhus
University, Denmark, the Rijksherbarium Herbarium, Leiden, The Netherlands, the Royal Botanic
Garden, Kew (UK.), and the Museum National d’Historie, Paris, France.
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Ivan Nielsen’, David Middleton® and Tim Utteridge4
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"Missouri Botanical Garden, St. Louis U.S.A., 2Depan‘ment of Systematic Botany, Aarhus University, Denmark, *Harvard
University Herbaria, U.S.A. and “The Herbarium, Kew, U.K.
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Study on Thai Lauraceae
: Taxonomy, Distribution and Economic Uses

K. Chayamarit, R. Pooma, L. Phuphathanaphong, K. Phattarahlrankanok and N. Supanti, Henk van der Werff1
Ivan Nielsen?, David Middleton® and Tim Utteridge®,

The Forest Herbarlum National Park, Wildlife and Plant Conservation Department, *Missouri Botanical

Garden, St. Louis U.S.A., *Department of Systematic Botany, Aarhus University, Denmark, *Harvard University
Herbaria, U.S.A., “The Herbarium, Kew, U.K.

The Lauraceae are an important plant family comprising 35 genera and about 2500 species in the
world. In Thailand, the family is composed of about 135 species within 17 genera. This family is often
an important component of moist tropical and montane forests. The family provides many useful
economic products and medicinal plants, e.g. Cinnamomum bejolghotha, C. porrectum, Litsea
glutinosa etc. Many species are locally used for their wood or are commercially exploited. It is a
problematic family in many ways. The present study is based on intensive survey and collection of
plants throughout the country. Lauraceae collections and literature, which are available in Herbaria
both in Thailand and in Europe, will be consulted for searching of original literature and examining
type specimens. Comparison of doubtful specimens for clarification of new species or new records in
Thailand will be concluded. As a result, a description of the family, keys to genera and species, and
genera and species descriptions will be provided including line drawings and colour pictures of most
species. New species or new records will be published in the Thai Forest Bulletin (Botany) or in
international journals. Finally, a manuscript of the family Lauraceae for the Flora of Thailand will be
prepared at the end of the project.
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A Taxonomic Revision of the Genus Litsea Lam. (Lauraceae) in Thailand

C. Ngernsaengsaruay' (Graduate Student), K. Chayamarit? (Thesis Advisor)
'Department of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900, *Forest
Herbarium, National Park, Wildlife and Plant Conservation Department, Chatuchak, Bangkok 10900

The genus Litsea in Thailand was studied in detail using herbarium specimens deposited in several
Thai herbaria, viz the Forest Herbarium, National Park, Wildlife and Plant Conservation Department
(BKF); the Sirindhorn Herbarium, Department of Agriculture (BK); the Queen Sirikit Botanic Garden
Herbarium (QBG); the Herbarium of the Department of Biology, Chiang Mai University (CMU) and
the Prince of Songkhla University Herbarium (PSU). Field surveys and specimen collections were
made throughout the country. Twenty-seven species of Thai Litsea were studied. They are widespread
being distributed all over the country. According to the “Flora of Thailand”, the country is divided into
7 floristic regions. The distribution of Litsea within these regions is as follows: 16 species occur on the
Peninsula, 14 in the North, 9 in the South-west, 8 in the North-east, 8 in the South-east, 6 in the East
and 5 in the Centre. Among these, 5 species are endemic to Thailand, namely Litsea beusekomii is
found in the North and the South-west, L. kerrii and L. pseudoumbellata are only found in the North,
L. pseudoelongata is only found in the North-east and L. punctulata is only found on the Peninsula.
The number of species that are specific to only one region are as follows: 4 species are only found in
the North, namely L. kerrii, L. membranifolia, L. mollis and L. pseudoumbellata, 1 only in the North-
east, namely L. pseudoelongata, 1 only in the South-east, namely L. pierrei, and 5 only on the
Peninsula, namely L. johorensis, L. machilifolia, L. nuculanea, L. ochracea and L. punctulata.
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Taxonomic study of the
Genus Beilschmiedia Nees (Lauraceae) in Thailand

N. Tetsana® (Graduate Student), K. Chayamarit? (Thesis Advisor)

'Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900,
“The Forest Herbarium, Silvicultural and Botany Division, Botany Subdivision, National Parks Wildlife and
Plants Conservation Department, Chatuchak, Bangkok 10900

The taxonomy of Beilschmiedia Nees (Lauraceae) in Thailand has been studied since June 2002.
Species diversity, morphological characteristics, distribution and ecology were studied. Plant
surveying and collecting were conducted in various parts of Thailand, i.e., the north, the northeast, the
west and the south. Vegetation types, including upper and lower montane forest, dry evergreen forest,
and dry deciduous dipterocarp forest, were explored. It is estimated that the study area covers about
80 % of total forest area in Thailand. A total of 60 specimens were collected consisting of both
herbarium specimens and spirit collections. So far, about 12 species in Beilschmiedia have been
recognised, three of which were found with both flowering and fruiting specimens. They are
Beilschmiedia roxburghiana Nees, B. elegantissima Kosterm. and B. glauca S.K. Lee & L.F. Lau. Two
specimens with only flowering branches can be preliminary determined as B. argentea Kosterm. and B.
brevipes Ridl. Three specimens with fruits only can be preliminary determined as B. gammieana King ex
Hook.f., B. assamica Meisn. and B. clarkei Hook.f. Four specimens can not be identified due to the lack of
reproductive organs. More specimens and further study in other areas are needed.
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A Marketing Survey of Lauraceae and Thai Herbs in the Spa Business

P. Traivate®, N. Boonchai?and K. Buttanu®

'Office of Policy and Strategy, Ministry of Tourism and Sports, Rama | Rd, Pathumvan, Bangkok 10330,
%Petrified Wood and Northeastern Research Centre, *Faculty of Environmental

and Natural Resources, Mahidol University

A marketing survey of Lauraceae and Thai herbs in the spa business showed that two genera
in the Family Lauraceae, Cinnamon and Camphor, were used. The main herbs from other families
that were used were turmeric, tamarind, tanaka, lemon grass, ginger, cassumunar ginger, aloe vera,
cucumber, and tomato. Herb prices fluctuated depending on the demand and supply of products, the
raw materials, and material quality. Most raw materials, especially Cinnamon, were from forest parks.
Some were imported from other countries in Asia and others from plantations. Most products were
sold to purchasers in Bangkok and metropolises and then to brokers, traders, processors, drugstores,
and sometimes to exporters. An increase in product value was obvious along the processing line to the
dealers. Dealers bought all materials from producers then innovated them in the form of ready
products before being sold to beauty shops and spa enterprises. There were various types of herb
products including cosmetics, such as talc, shampoo, and liquid soap lotion, essential oils, dietary
supplements, etc. These products were sold to spa enterprises and some were directly sold to
customers. Most large spa enterprises have their own unique production and service, whereas medium
and small spa enterprises order materials from traders. The trend in marketing of Lauraceae plant and
Thai herb products is one of consistent growth with their market value being over 10,000 million
baht/year. Furthermore, the government has encouraged the use of Thai herbs in the spa business as
part of the One Tambol One Product (OTOP) and Small and Medium Enterprises (SMES) programs.
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Molecular Systematics of the Genus Goniothalamus
and Related Genera in South-East Asia

M. Nakkuntod® (Graduate Student), T. Seelanan® (Thesis Advisor), R.M.K. Saunders? (Thesis Co-advisor)
'Department of Botany, Faculty of Science, Chulalongkorn University, Phyathai Road, Patumwan,
Bangkok 10330, % Department of Ecology & Biodiversity, The University of Hong Kong,

Pokfulam Road, Hong Kong

The genus Goniothalamus Hook.f.&Thomson is one of the largest and most important genera of the
Annonaceae. Its members are widespread in tropical and sub tropical Asia: India, Myanmar, Thailand,
Indo-china, Malaysia, Singapore, Indonesia and the northern part of Australia. Many Goniothalamus
species have potential as important unexploited medicinal resources and have been widely utilized in
Thai traditional medicinal practices. For example, roots of G. macrophyllus can cure fever. However,
little is known about the evolution and biogeographic history of this genus. Many morphological
characters of this genus are obscure and reveal little useful data to reconstruct the phylogeny of its
members. Molecular systematics, nonetheless, provide such tools to address the question mentioned.
Chloroplast DNA and nuclear DNA markers will be used in conjunction with phylogenetic analyses to
reconstruct the phylogeny of members of this genus. The results will provide information to
systematists as well as the general public in understanding morphological character evolution, and
evolutionary history, and for identifying relationships among members. This is useful information for
further improvement of economically important species.
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Taxonomic Study of Annonaceae in the Western Forest of Thailand

S. Khumchompoo (Graduate Student), A. Thongpukdee (Thesis Advisor)
Department of Biology, Faculty of Science, Silpakorn University, Sanamchan Campus, Muang,
Nakorn Pathom 73000

There were 41 species in 17 genera of Annonaceae collected from the Western Forest of Thailand.
Within these annonaceous plants, two new species in the genera Polyalthia and Miliusa are expected.
In addition, Anomianthus dulcis (Dunal) J. Sincliar (Nom Maew Sorn), a monotypic plant in the genus
Anomianthus with elegant flowers was distributed abundantly throughout the Western Forest.
Phylogenetic analysis on the basis of morphological characters showed good results for classification
at the species level. In contrast, neither palynological characters nor leaf morphological and
anatomical characters could determine clear phylogenetic evolution at that level due to some merging
of polyclades. However, it seems useful to use these criteria for analysis at the superspecific level, i.e.,
for generic or higher categories.
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Taxonomic Revision of the Hoya parasitica complex in Thailand

M. Kidyue (Graduate Student), T Boonkerd (Thesis Advisor), O. Thaithong (Thesis Co-advisor),

T. Seelanan (Thesis Co-advisor)Department of Botany, Faculty of Science, Chulalongkorn University, Phyathai
Road,

Patumwan, Bangkok 10330

Hoya parasitica (Roxb.) Wall. ex Wight is a climbing epiphyte belonging to the family
Asclepiadaceae. At present, the taxonomic status of this species in Thailand is still dubious due to its
great variation in size, shape and color of the leaf and flower. Preliminary investigations were carried
out on 800 living specimens, collected from 59 different sites in Thailand. All specimens showed
evident characteristics of the H. parasitica complex, which consists of the two polymorphic species,
i.e. H. parasitica and the related species H. rigida Kerr. Based on 33 qualitative, morphological,
anatomical and palynological characters, the complex can be divided into eight forms. They can be
distinguished by leaf shape, leaf base, venation pattern, leaf indumentum, sepal shape, corona shape
and corpuscle shape.
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Numerical taxonomy of some fern species in the
genus Thelypteris Schmidel sensu lato in Thailand
P. Sornsuwan (Graduate Student), T. Boonkerd (Thesis Advisor)

Department of Botany, Faculty of Science, Chulalongkorn University, Phayathai Road,
Patumwan, Bangkok 10330

Thelypteris Schmidel sensu lato (Thelypteridaceae) is one of the largest genera of vascular plants,
comprising nearly 1,000 species. These species occur in tropical and subtropical regions of America,
Africa, Asia and Australia. There is some disagreement worldwide on the classification of this genus.
Some authors treat all species as a single genus, for example, Smith (1988), while others segregate
Thelypteris Schmidel into many genera, for example, Holttum (1981). This genus is commonly found
throughout Thailand. Fifty species were reported and treated in a single genus (Tagawa & Iwatsuki,
1988), while Boonkerd & Polawatn (2000) proposed segregation of Thelypteris s. I. into 14 genera. It
can be seen that up to now the taxonomic status of the genus Thelypteris is not clear. This research
aims to explore some additional information as a basis to treat Thelypteris Schmidel in Thailand by
using numerical taxonomic techniques. Cluster analysis as well as discriminant analyses will be used
to analyze a dataset of quantitative and qualitative characters of some Thelypteris taxa collected from
natural habitats in Thailand.
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Phylogenetic relationships of Musa balbisiana, its relatives and hybrids
as inferred from analyses of copDNA marker sequences

S. Swangpol®, T. Seelanan? and H. Volkaert®

'Department of Plant Science, Faculty of Science, Mahidol University, Bangkok 10400, >Department of Botany,
Faculty of Science, Chulalongkorn University, Bangkok 10330, *Center for Agricultural Biotechnology,
Kasetsart University - Kampaengsaen Campus, Nakorn Pathom 73140 and NSTDA-BIOTEC,

Pathumthani 12120

We explored the polymorphisms in chloroplast DNA (cpDNA) noncoding loci to determine the
domestication history of bananas with special emphasis on the Southeast Asian ABB/BBA complex
(*Hin’/*Saba’/*Namwa’). Four cpDNA-marker loci—rpl16 and ndhA introns, psaA-ycf3 spacer, and
petA-psbJ-psbL-psbF spacer—were sequenced. Polymorphisms within each genome included single-
nucleotide substitutions and insertion/deletions (indels). The maximum parsimony and neighbor-
joining methods were employed to estimate the maternal genealogy using four Australimusa bananas,
i.e. M. jackeyi, M. textilis and two Musa ‘Fehi’ cultivars, as outgroup taxa. Results from analyses with
different treatments of indels were compared. Results suggested that (i) the wild M. balbisiana found
in northern Thailand was genetically different from the cultivated one, and (ii) M. balbisiana is in fact
native to Thailand. Five cpDNA haplotypes were recognized: two derived from different M.
balbisiana and three from M. acuminata. Within ABB/BBA triploid hybrids, cpDNA polymorphism
indicated that each hybrid’s genomic constitution may be derived from different maternal lineages.
The relationships among these cpDNA alleles and their information concerning the domestication of
the Southeast Asian ABB/BBA bananas are discussed.
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Systematic Studies of Araceae in Khao Laem
and Thong Pha Phum National Parks, Kanchanaburi Province
W. Madsoh (Graduate Student), D. Sookchaloem (Thesis Advisor)

Department of Forest Biology, Faculty of Forestry, Kasetsart University, Paholyothin Road,
Chatuchak, Bangkok 10900

Systematic studies of Araceae were carried out in Khao Laem and Thong Pha Phum National Parks.
Species diversity, morphological characteristics, ecology, distributions and utilization were
investigated. Plants from all forest types with different ecological habitats were collected for
identification and preparation of herbarium specimens. Up to now, 120 specimens have been collected
from study areas. Plant specimens were examined and identified to generic level. There were 16
genera: Aglaonema, Alocasia, Amorphophallus, Amydium, Arisaema, Colocasia, Epipremum,
Hapaline, Homalomena, Lasia, Pothos, Remusatia, Rhaphidophora, Schismatoglottis, Scindapsus and
Typhoniu. Plant species named were as follows: Aglaonema costatum, A. simplex, A. tenuipes,
Alocasia acuminata, A. alba, A. denudata, A. macrorrhiza, A. navicularis, Amorphophallus
amygdaloides, A. cicatricifer, A. curvistylis, A. erubescens, A. longituberosus, A. macrorhizus, A.
maxwellii, A. paeoniifolius, A. yunnanensis, Amydium medium, Arisaema album, Colocasia esculenta,
C. fallax, C. gigantea, Hapaline benthamiana, Homalomena aromatica, H. occulta, H. lancifolia,
Lasia spinosa, Pothos scandens, Remusatia pumila, R. vivipapara, Rhaphidophora hongkongensis, R.
megaphylla, R. peepla, Schismatoglottis mutata, Scindapsus hederaceus, S. officinalis, and Typhonium
trilobatum. Amorphophallus curvistylis Hett. May be endemic because records show that this species
occurred only in Kanchanaburi province.
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Systematic Studies of Alocasia (Schott) G. Don
and Colocasia Schott (Araceae) in Thailand

T. Sangnin (Graduate Student), D. Sookchaloem (Thesis Advisor)
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

Systematic studies of the genera Alocasia (Schott) G. Don and Colocasia Schott were conducted by
searching for data from literature. Plant specimens studied were from herbaria as well as from
collections made during surveying. The specimens were collected from several areas and notes on
morphology, habitat, and ecology were taken. All specimens identified by comparison with herbarium
specimens deposited in several herbaria in Thailand have been examined. Eight species of the Genus
Alocasia were found as follows: A. acuminata Schott, A. alba Schott, A. cucullata (Lour.) G. Don, A.
longiloba Migq., A. indica (Roxb.) Schott, A. macrorrhizos (L.) G. Don, A. navicuralis C. Koch &
Bouche and A. odora (Roxb.) C. Koch. Four species of Colocasia were found as follows: C. esculenta
(L.) Schott, C. gigantea (Blume) Hook.f., and C. fallax Schott, and one species of Colocasia is still in
doubt. Alocasia acuminata Schott and Colocasia sp. are new records for Thailand.
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Taxonomic Study of the Genus Amomum (Zingiberaceae) in Thailand Using
Morphological, Cytological, Palynological and DNA fingerprinting Evidence

Y. Paisooksantivatana and W. Kaewsri
Department of Horticulture, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900

Amomum Roxb. (Zingiberaceae) is distributed from tropical Asia to Australia. Approximately 150
species have been recorded on a global scale. Hunter, in 1857, made the first report on this genus in
Thailand. Later botanists estimated that 15-20 species were to be found in Thailand. However, there
have been few taxonomic studies on Amomum of Thailand due to very few complete specimens being
deposited in herbaria, resulting in name confusion and identification. The project objectives are to
recollect species so that complete specimens can be had and to revise the genus for the Flora of
Thailand. Field collection started in 2003. A total of 140 specimens were collected and 11 species
were identified. The estimated number of species of Amomum in Thailand is not less than 25.
Cytology, palynology and DNA fingerprinting work are on going. The major obstacle of the project is
the lack of type specimens deposited in Thai herbaria. Traveling funds for checking type specimens in
major European herbaria is absolutely necessary.
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Taxonomic study of the Genus Piper L. in Thailand

C. Suwanphakdee® (Graduate Student), S. Masuthon® (Thesis Advisor), P. Chantaranothai? (Thesis Co-advisor),
K. Chayamarit (Thesis Co-advisor)®

!Department of Botany, Faculty of Science, Kasetsart University, Bangkok, “Department of Biology, Faculty of

Science, Khonkaen University, Khonkaen Province, *Bangkok Forest Herbarium, National Parks, Wildlife and

Plant Conservation Department, Bangkok

The Genus Piper L. is classified in the family Piperaceae and is widely distributed in the pantropics,
mostly in rainforests. This genus has great diversity with about 1,000 species in the world. The plants
are used in traditional medicine and have high economic value as spices and local vegetables. There
are some taxonomic problems within the genus because flowers are very small and there is confusion
regarding scientific names among Piper species. There have never been any studies of the species of
Piper in Thailand and data from morphological, biological and identification studies of species are
even less. Such data could be useful in applied botany, chemistry, biological science, agriculture,
pharmacology, medicine and for sustainable uses for conservation. The purpose of this research is to
investigate morphology, chromosome number, palynology, ecology and distribution and to prepare a
key to species and other useful data for identification. This research has an action plan: first to search
for information on the genus Piper from publications and specimen collections in herbaria; second to
collect specimens from the field for plant taxonomy, prepare descriptions, identify from publications
on plant taxonomy, arrange a key to species and prepare herbarium specimens, and study palynology
and chromosome number; finally to deposit herbarium specimens in the Department of Botany,
Kasetsart University Herbarium, and the Department of Biology, Khonkaen University Herbarium.
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The genus Morinda L. in Thailand

W. Kasonbua (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-advisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,
Muang, Khon Kaen 40002

A taxonomic study of the genus Morinda L. in Thailand was carried out between August 2001 and
September 2003. Both dried and living specimens were examined. There were 13 species and 2
varieties, i.e. M. angustifolia var. angustifolia, M. angustifolia var. scabridula, M. citrifolia, M.
cinnamomea, M. coreia, M. cochinchinensis, M. elliptica, M. longifolia, M. pandurifolia, M. scabrida,
M. talmyi, M. tomentosa, M. umbellata and M. wallichii. M. nana and M. pumila are reduced to
synonymy with M. talmyi and M. tomentosa, respectively. Descriptions, a key to species and
illustrations are provided. Nine species were studied by means of anatomical, palynological and
numerical methods. The anatomical studies showed that the shape of the vascular bundle, the presence
or absence of bundle sheath, papillae and hair provide distinct characters for identification. The pollen
is monadal, radially symmetrical, isopolar, tricolporate and has a global shape in polar view. Grain
sizes range from 30-55 um. The pollen is oblate spheroidal, oblate spheroidal-suboblate and suboblate.
The exine is reticulate and 2-5 um thick. The palynological information obtained showed that these
characters are not useful for the identification of Morinda species. Morphometric studies using factor
and discriminant analyses of 20 morphological characters determined that the variation within and
between 9 populations of Morinda was not sufficient to distinguish these species.
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The Tribe Vernonieae (Asteraceae) in Thailand

S. Bunwong (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-advisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,
Muang District, Khon Kaen 40002

The tribe Vernonieae in Thailand was studied between October 2001 and October 2003. Dried and
living specimens were examined. Keys to genera, species and varieties were constructed. Pollen of 28
taxa (representing five of six genera) was investigated by light and scanning electron microscopy with
acetolysis and alkalide techniques. Leaf anatomical study was conducted by peeling and paraffin
methods. Six genera, 34 species and 6 varieties were enumerated, namely Camchaya kampotensis, C.
loloana, C. loloana var. mukdahanensis, C. pentagona, C. spinulifera, C. tenuiflora, Elephantopus
scaber, E. scaber var. penicillatus, E. mollis, E. spicatus, Ethulia conyzoides, lodocephalus
eberhardtii, I. gracilis, Struchium sparganophorum, Vernonia arborea, V. arborea var. javanica, V.
attenuata, V. cinerea, V. cinerea var. montana, V. cinerea var. parviflora, V. cumingiana, V. curtisii,
V. curtisii var. tomentosa, V. divergens, V. eberhardtii, V. elliptica, V. extensa, V. garrettiana, V.
juncea, V. kerrii, V. kingii, V. parishii, V. patula, V. saligna, V. silhetensis, V. solanifolia, V.
squarrosa, V. sutepensis, V. volkameriifolia and V. sp. Two new records for Thailand were found,
namely E. spicatus Aubl. and I. gracilis Thorel et Gagnep. Pollen of the tribe is subspheroidal,
triporate, tricolporate or hexaporate and of medium size. Two broad pollen types could be
distinguished based on exine sculpturing: echinate and lophate. It was determined that leaf anatomical
data cannot be used to separate the genera, Camchaya and lodocephalus.
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The Subtribe Justiciinae in Northeastern Thailand
M. Sarawichitr (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thamathaworn (Thesis Co-advisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University, Muang
District, Khon Kaen 40002

A taxonomic study of the subtribe Justiciinae in northeastern Thailand was conducted between
October 2002 and September 2003. Plant specimens were collected and studied. So far, three genera
and 18 species have been recorded: Justicia adhatoda, J. betonica, J. cochinchinensis, J. diffusa, J.
gendarussa, J. kampotiana, J. procumbens, J. quadrifaria, J. remotifolia, J. stolonifera, J. ventricosa,
J. sp.1, J. sp.2, J. sp.3, J. sp.4, Rhinacanthus nasutus, Rungia pectinata and R. sp.1. Keys to genera
and species and descriptions are provided. Acetolysed pollen of 15 species was investigated by using
both light microscopy and scanning electron microscopy. Pollen of this subtribe is monadal, euprolate,
bicolporate or tricolporate, of medium or large size with foveolate sculpturing.
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The Genus Pavetta L. in Thailand

J. Thangthong (Graduate Student), P. Chantaranothai (Thesis Avisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University, Muang
District, Khon Kaen 40002

The plant genus Pavetta L. in Thailand was investigated between January 2003 and June 2004. Both
dried and living specimens were examined. Keys to species and varieties were constructed. Sixteen
species and 20 taxa of the genus were enumerated. They were P. aspera Craib, P. aspera var. breviflos
Craib, P. brevituba Craib, P. finlaysoniana Wall., P. fruticosa Craib, P. graciliflora Wall. ex Ridl., P.
graciliflora var. latifolia Craib, P. humilis Hook.f., P. nervosa Craib, P. naucleiflora R. Br. ex G. Don,
P. peninsularis Bremek., P. petiolaris Craib, P. pitardii Bremek., P. pusilliflora Bremek., P. siamica
Bremek., P. sylvatica Blume, P. tomentosa Roxb. ex Sm., P. tomentosa var. glabrescens Kurz, P.
tomentosa var. roxburghii Kurz and P. wallichiana Steud.
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An i Satureineae ludszindlng aaudunaay 2546 - anTay 2547 lagdnsanaeghanssaslduks
wazenagnTaldinnmasnn sigdinusduans uazszausiia awday annsAnmdsis 7 ana
36 afia lduwn Calamintha clinopodium Benth., Colebrookea oppositifolia Sm., Elsholtzia blanda Benth.,
E. communis (Collett et Hemsl.) Diels., E. kachinensis Prain, E. pendulifora W.W.Sm., E. pilosa Benth.,
E. polystachya Benth., E. winitiana Craib, Mentha arvensis L., M. cordifolia Opiz ex Fresen, M. piperita L.,
M. pulegium L., M. spicata L, Mosla dianthera (Buch.-Ham. ex Roxb.) Maxim., Perrilla frutescens (L.) Brittoa,
Pogostemon auricularius (L.) Hassk., P. brachystachyus Benth., P. cablin (Blanco) Benth., P. crusiatus
(Benth.) Kuntze, P. glaber Benth., P. glabratus Chermsir. ex Press, P. globulosus (Doan) W.Chuakul, P. helferi
(Hook.f.) Press, P. heyneanus Benth., P. hispidus (Benth.) Prain, P. koehneanus Muschl., P. macgregori
W.W.Sm., P. menthoides Blume, P. myosuroides (Benth.) Kuntze, P. paniculatus (Willd.) Benth.,
P. pentagonus (C.B.Clarke ex Hook.f.) Kuntze, P. plectranthoides Desf., P. purpurascens Dalz., P. stellatus

(Lour.) Kuntze tag P. trinervis Chermsir. ex Press

The tribe Satureineae (Lamiaceae) in Thailand

B. Bongcheewin (Graduate Student), P. Chantaranothai (Thesis Advisor),
A. Thammathaworn (Thesis Co-advisor)

Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University, Muang
District, Khon Kaen 40002

The plant tribe Satureineae in Thailand was studied between January 2003 and January 2004. Both dried and
living specimens were examined. Keys to genera and species were constructed. Seven genera and 36
species of the tribe were enumerated. They were Calamintha clinopodium Benth., Colebrookea oppositifolia
Sm., Elsholtzia blanda Benth., E. communis (Collett et Hemsl.) Diels., E. kachinensis Prain, E. penduliflora
W.W.Sm., E. pilosa Benth., E. polystachya Benth., E. winitiana Craib, Mentha arvensis L., M. cordifolia Opiz ex
Fresen, M. piperita L., M. pulegium L., M. spicata L, Mosla dianthera (Buch.-Ham. ex Roxb.) Maxim., Perrilla
frutescens (L.) Brittoa, POgoStemon auricularius (L) Hassk., p. brachystachyus Benth., P.
cablin (Blanco) Benth., P. crusiatus (Benth.) Kuntze, P. glaber Benth., P. glabratus Chermsir. ex Press, P.
globulosus (Doan) W.Chuakul, P. helferi (Hook.f.) Press, P. heyneanus Benth., P. hispidus (Benth.) Prain, P.
koehneanus Muschl., P. macgregori W.W.Sm., P. menthoides Blume, P. myosuroides (Benth.) Kuntze, P.
paniculatus (Willd.) Benth., P. pentagonus (C.B.Clarke ex Hook.f.) Kuntze, P. plectranthoides Desf., P.

purpurascens Dalz., P. stellatus (Lour.) Kuntze and P. trinervis Chermsir. ex Press.
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Species Diversity of Ficus L. in Hala-Bala Wildlife
Sanctuary, Yala and Narathiwat Provinces
Bh. Chantarasuwan® and S. Thong-aree?

'Natural Research Division, National Science Museum,Technopolis, Klong 5, Klong Laung, Pathum Tani,12120,
Hala-Bala Wildlife Research Station, P.O. Box 3, Weang, Narathiwat, 96160

The species diversity of fig (Ficus) species in Hala—Bala Wildlife Sanctuary was thoroughly studied
with the aims to reveal native species richness, local utilization by both wildlife and humans, and
natural phenology. Five transect lines were set up in Bala forest and its neighbouring areas, each
extending to 10 km long. Monthly survey works were conducted to collect data and specimens.
Specific identification followed largely the monumental works of Corner (1959, 1965), King (1969)
and Ridley (1924) and collected materials were also compared with labelled materials in many
herbaria. As seen from the 12 month survey results, as much as 60 Ficus species were found. They
were divided into 4 subgenera: Urostigma (Gasp.) Mig. with 24 species; Pharmcosycea Miq. with 3
species; Sycomorus (Gasp.) Mig. with only one species; and Ficus with 32 species. Seven species
were found to be new records for Thailand. Of 52 wildlife species that came to utilize the native figs
as staple food, 32 were frugivorous birds and 20 were mammals. Concerning human uses, 5 fig
species were found to have beneficial roles to local natives as food and medicinal herbs.
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Palynological and Anatomical Studies of the Family Myrtaceae in Thailand

C. Kantachote (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-advisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University, Muang
District, Khon Kaen 40002

Palynological and anatomical studies of the family Myrtaceae in Thailand were conducted to
determine their taxonomic significance. The pollen morphology of 40 taxa belonging to 12 genera was
studied using light and scanning electron microscopy. The pollen is typically of small to very small
size, euoblate, suboblate, rarely peroblate and spheroidal, 3(-4) colporate or 3 porate. Sculpturing is
basically rugulate and verrucate, rarely smooth. Three basic pollen types are recognized: Type 1
syncolpate, Type 2 parasyncolpate and Type 3 brevicolpate or longicolpate. The pollen grain features
do not provide good taxonomic evidence for species identification. Twenty-eight taxa in 12 genera
were investigated using epidermal peels and transverse sections of leaves and petioles. An analysis of
the anatomical information obtained showed that the isolateral or dorsiventral leaf, midrib, margin and
petiole shape, presence or absence of trichome and hypodermis, stomatal types, epidermal cell wall,
number of spongy layers, presence or absence of bundle sheath extension, shape and number of
vascular bundles at the midrib and petiole, presence or absence of sclereids at the midrib and petiole,
idioblast and crystal types are characters that could be a very useful complement to characters
currently used for the identification of Myrtaceous species.
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dnwsmeinemaasiUSouiauvadfoen  Scleriae  wUssinelng  dwau 18 wlia lawd  Diplacrum
reticulatum R.Br. Scleria benthamii C.B. Clarke S. biflora subsp. biflora Roxb. S. ciliaris Nees S. corymbosa
Roxb.S. kerrii Turrill S. levis Retz. S. lithosperma (L.) Swartz S. mikawana Makino S. neesii Kunth S. oblata
S.T. Blake S. poaefirmis Retz. S. purpurascens Steud. S. rugosa R.Br. S. scrobiculata Nees & mey. Ex Nees
S. sumatrensis Retz. S. terrestris (L.) Fassett S. tonkinensis C.B. Clarke lasnIaaa N NInEnluLa:
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Comparative Anatomy of the Tribe Scleriae (Cyperaceae) in Thailand

S. Boriboonwat (Graquate studeny, A. Thammathaworn (thesis Advisor),
P. Chantaranothai (thesis co-aavisor)
Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen 40002

The comparative leaf anatomy of the Tribe Scleriae in Thailand, including Diplacrum reticulatum
R.Br., Scleria benthamii C.B. Clarke, S. biflora subsp. biflora Roxb., S. ciliaris Nees, S. kerrii Turrill,
S. levis Retz., S. lithosperma (L.) Swartz, S. mikawana Makino, S. neesii Kunth, S. oblata S.T. Blake,
S. poaefirmis Retz., S. purpurascens Steud., S. rugosa R.Br., S. scrobiculata Nees & Mey. Ex Nees, S.
sumatrensis Retz., S. terrestris (L.) Fassett and S. tonkinensis C.B. Clarke, was investigated by
transverse section of leaves and bracts using the paraffin method. The investigated species could be
distinguished on the basis of presence or absence of trichomes, the distribution of stomata, presence or
absence of a hypodermis, inclusions in the bundle sheath, the characters of fibre underlying bulliform
cells on the midrib and the presence or absence of air cavities in the mesophyll of organs.
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Morphological and Anatomical Studies
of the Genus Aristida L. (Poaceae) in Thailand

W. Chaisongkram (Graduate Student), P. Chantaranothai (Thesis Advisor),
A. Thammataworn (Thesis Co-advisor)

Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,
Muang District, Khon Kaen 40002

The genus Aristida L. (Poaceae) in Thailand was investigated. Dried and living specimens were
examined. A key to species was constructed. The anatomy of leaves, culms and roots were
investigated by peeling and paraffin methods. Five species were found: A. adscensionis, A. balansae,
A. chinensis, A. culionensis and A. cumingiana. The anatomical characters of the leaf are useful for
species identification and include the number of bundle sheaths, the shape of subsidiary cells, the
shape nd arrangement of bulliform cells and the presence of chloroplasts in bundle sheath cells.
Investigation of culm anatomy shows that the presence of micro-hairs, the number of cells in a micro-
hair, the shape in transverse section, and the arrangement of vascular bundles are useful characters for
identifying species. Root anatomical characters can be used to divide the genus into two groups based
on the presence or absence of thickened walls of cells in the endodermis.
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Studies of Genetic Variations of BOESENBERGIA Species
in Thailand using MATK gene sequences

Jiranan Techaprasan®, Chatchai Ngamriabsakul?, Thaya Jenjittikul®, and Sudsanguan Chusacultanachai’
National Center for Genetic Engineering and Biotechnology (BIOTEC), 113 Thailand Science Park,
Paholyothin, Klong 1, Klong Luang, Pathumthani 12120, Institute of Science, Walailak University, 222
Thaiburi, Thasala, Nakhonsrithammarat 80160, *Department of Plant Science, Faculty of Science,
Mahidol University, Rama IV Road, Payathai, Bangkok 10400

Boesenbergia is one of the systematically problematic genera in Zingiberaceae. Approximately 80
species of Boesenbergia are found throughout the world, of which about 20 species occur in Thailand.
Using only morphological characters is not sufficient to identify and classify plants at species and
varietal levels. Recently, molecular data such as chloroplast DNA sequences of matK gene coding for
maturase with a generally high rate of nucleotide substitution can provide valuable data for addressing
systematic and evolutionary questions. This study aims to generate and analyze matK sequences of
23 Boesenbergia taxa in Thailand and use them as fundamental genetic information in further
phylogenetic studies of the Boesenbergia species. To date, 18 Boesenbergia taxa were collected.
Genomic DNA extractions of these samples were performed using a modified CTAB method. A pair
of PCR primers has been newly designed to amplify and sequence the matK gene. Approximately 500
base pairs at 5’end of matK were sequenced. This work should provide molecular information useful
for classification and identification of Boesenbergia taxa in Thailand.
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Quantitative Floral Diversity of Forests
in Pang Ma Pha District, Mae Hong Son Province
S. Khamyong, D. Seanchanthong and T. Parathai

Department of Soil Science and Conservation, Faculty of Agriculture, Chiang Mai University,
Muang, Chiang Mai 50200

The quatitative flora diversity of various forest communities in Pang Ma Pha District, Mae Hong Son
Province, was studied for one year from September 2002 — August 2003. A total of 104 sample plots
of 40 X 40 m were used for vegetation surveys in six forest communities: dry dipterocarp forest,
mixed deciduous forest, dry dipterocarp-mixed deciduous forest, pine-dry dipterocarp forest, pine-
lower montane forest and lower montane forest. The number of sample plots in each of these forest
communities were 15, 15, 25, 25, 12 and 12 plots, respectively. A stratified random sampling design
was used. Four forest types, including dry dipterocarp forest (DDF), mixed deciduous forest (MDF),
pine forest (PF) and lower montane forest (LMF), were able to be distinguished. The pine forest was
divided into P-DDF and P-LMF. An ecotone was observed particularly from DDF-MDF. The total
number of tree species in these forest communities were 269 species (179 genera and 71 families):
DDF 90; MDF 108; DDF-MDF 128; P-DDF 63; P-LMF 85; and LMF 182. Many species existed in
two or more forest communities. The important factors that influenced their spatial distribution were
topographic condition, altitude, parent material, climate, soil characteristics, and forest fire. Soil
characteristics varied with the different forest communities. The amount of litter fall, forest fires and
the parent rock were important factors influencing soil properties in these forests. The soil fertility was
highest in LMF soil, followed by MDF, DDF-MDF, P-LMF, DDF and P-DDF soils.
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The mixed deciduous plant community
in Thaleban National Park, Satun Province

P. Phaethong (Graduate Student), S. Bumrungsri (Thesis Advisor), J. Leratiwong (Thesis Co-Advisor)
Department of Biology, Faculty of Science, Prince of Songkhla University, Khohong, Hat Yai, Songkhla 90112

The mixed deciduous plant community is quite rare in southern Thailand. It is normally present in
highly seasonal areas such as in the north, northeast and the west of Thailand. The present study aims
to study quantitatively and qualitatively this plant community in Wangpra, Thaleban National Park,
Satun Province. The study was conducted between June 2003 and January 2004. A 1 ha plot (100 m x
100 m) was set up and trees with girth at breast height (GBH) of at least 30 cm were tagged. A total of
331 trees comprising 20 families, 30 genera and 36 species were found. In quantitative terms,
Syzygium zeylanicum (L.) DC. had the highest importance value index (IVI) (48.90), followed by
Shorea gratissima Wall. ex Kurz (29.57) and Dillenia obovata (Blume) Hoogland (26.04). The total
basal area was 9.93 m?ha and plant diversity, characterized by the Shannon-Wiener’s Index, was
2.86. A vertical stratification study indicated a canopy at 15-20 m and a sub canopy at 10-15 m. The
top canopy was dominated by S. gratissima, Vitex pinata L., and Sy. Grannd (Wight) Walp., whereas
Peltophorum dasyrachis (Mig) Kurz, Lannea coromandeleca (Houtt.) Merr. and Sy. zelanicum
dominated the sub canopy storey. The ground cover layer consisted of grasses and herbs such as
Cymbopogon calcicola Hubb., Holarrhena curtisil King & Gemble, and Melastoma malabathricum L.
Soil analysis indicated that soil texture was a sandy clay loam. Soil in the grassland subplots had
higher pH and calcium content than did soil in forest subplots.
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Changes in Plant Diversity over Geologic Time during the Cenozoic in Thailand

P.J. Grote!, C. Chonglakmani?, and P. Benyasuta®

!School of Biology, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000,
*School of Geotechnology, Institute of Engineering, Suranaree University of Technology,

Nakhon Ratchasima 30000

Collection and study of plant fossils in Thailand is resulting in increased knowledge of plant diversity
changes over time as well as climatic and environmental changes. Comparison of plant fossils from Li
Basin, Lamphun, Mae Moh Basin, Lampang, and Northeast Thailand has provided some indication of
these changes. Fossils from Li Basin include leaves, twigs, cones, seeds, and both coalifed and
charcoalified wood, and are thought to be early Miocene or Oligocene in age. Many species of both
conifers and angiosperms have been found, including the conifers Sequoia, Glyptostrobus,
Sciadopitys, and Podocarpaceae. The angiosperms include Alnus, Quercus or Castanopsis, Bauhinia,
Caesalpinia, Albizia, Mangifera, and Semecarpus. The modern relatives of these taxa are an
interesting mix of tropical, subtropical, and temperate plants. The climate at the time of deposition was
cooler than that of the present, possibly subtropical. Based on the few leaves recovered from Mae Moh
Basin, including fossils close to Cassia siamea and Adenanthera, the climate at the time of deposition,
thought to be middle Miocene, may have been tropical. Eighteen species of angiosperms based on
silicified wood from Northeast Thailand were described. The fossils, from Miocene to Pleistocene in
age, were all determined to be the same or very close to species extant in Thailand, most occurring
today in the Northeast. These include Homalium tomentosum, Albizia lebbeck, Dialium
cochinchinense, Millettia leucantha, and Terminalia alata. The past climate in Northeast Thailand
during the times of deposition appear to have been tropical with the presence of dry evergreen to
mixed deciduous forest.
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Ethnobotany of the Sakai tribe in Thailand
: Plants used by Sakai and Migrations

K. Maneenoon®, P. Sirirugsa’, S. Bumrungsri* and P. Duangchan®

'Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112,
*Department of Thai and Oriental Languages, Faculty of Humanities, Srinakharinwirot University,
Sukhumvit 23, Bangkok 10110

The ethnobotany of the Sakai tribe living in the Khao Banthat range, covering Trang, Phatthalung and
Satun Provinces, was studied from January 2003 to April 2004. This study continued on from that of
Maneenoon (2001) who recorded 171 species of plants used by the Sakai tribe. Twenty more species
of plants from these areas, which the Sakai mainly use for food and medicines, have been collected.
Examples include Fissistigma latifolium (Dunal) Merr., Aristolochia tagala Cham. and Instia
palembanica Mig. The diversity and taxonomy of the genus Dioscorea, the Sakai’s main carbohydrate
food, have been studied. The plants related to the culture of the Sakai tribe and the factors that
influence the migrations of these people are also discussed.
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Conservation and Multiplication of Rare
and Endangered Native Fragrant Flower Species (2" year)

P. Chalermglin', C. Boonfak® and M. Wongnak?

!Agricultural Technology Department, Thailand Institute of Scientific and Technological Research (TISTR),
Technopolis, 35 Mu 3, Khlong 5, Khlong Luang District, Pathum Thani 12120, The Queen Sirikit Botanic
Garden, Maerim, Chiang Mai 50180

The conservation and multiplication of rare and endangered native fragrant flower species (2™ year)
has been conducted since October, 2003. The purpose of this project is to collect mature seeds,
seedlings and cuttings of 30 native rare and endangered species with fragrant flowers from all over
Thailand. Species from the lowland were propagated in the nursery of TISTR and species from the
highland were propagated in the nursery of The Queen Sirikit Botanic Garden and The Royal Project
Foundation in Chiang Mai. The propagated parts were cultivated as part of the fragrant flower species
project for conservation and sustainable uses. A total of 30 germinated seed species have been
cultivated and 5 species are available for exchange.
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Database and GIS (Geographic Information System) Developments on
Biodiversity at Bala Hala Forests
Tasnee Anaman, Poonsak Miphokasap, Supakit Wanasith, Taewaporn Changkrajang and Apichart Sritakae

Ecology Laboratory, BIOTEC Central Research Unit, National Center for Genetic Engineering and
Biotechnology (BIOTEC),113 Paholyothin Road, Klongluang, Pathumthani 12120

The objective of this project is to compile the available information on biodiversity in the Bala Hala
forests into a single database for use by researchers, Royal Forest Department officials and students.
The database will also serve as an information center for local communities, encouraging them to
benefit from their local resources by helping to preserve and manage them. In addition, eco-tourism
will be encouraged as the data will also be available for use by tourists and other visitors to these
woodlands. Information in the GIS central database is separated into two sections. The first deals
primarily with information concerning geographical characteristics such as the location of certain
types of vegetation and nesting sites of birds, etc. This information takes the form of digital maps. The
second part will consist of descriptive information such as species’ nomenclature, classification,
morphology, habitat, physical properties and related information, etc. Both sections are stored as
databases and are currently being linked together. Once thoroughly developed, the database will be a
storage program which can respond to geographical inquiry, serve researchers, and sort out received
information. The GIS project will focus on classifying natural plant life along the Nature Trail, in the
mushroom garden, and in The Wild Flowering and Ornamental Plant Collection Project of the Thai
Peninsula. There are three parts to the project. The first will be based on new research and on
compiling data from research already completed in the area. This includes the preparation of necessary
equipment. The second will be the implementation of the GIS database from data collected on
organisms such as Fungi, Great Argus (Argusianus argus) and the Tapir, etc. In the third section, the
report will be finalized in texts, handouts, pamphlets, and in the form of CD ROM software, including
a user’s manual, and through the internet.
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Law on Biosafety

Jade Donavanik
Jade Donavanik Law Office, Law Office Management Co. Ltd., 42/5 Rachadapisek Rd.,
Ladyao, Jatujak, Bangkok, 10900

Modern biotechnology is developed to a very great extent nowadays. It is widely used in many fields
of practice, such as in medicine, agriculture, and the environment. This technology has assisted in
creating many innovations, e.g., various kinds of genetically modified organisms (GMOs), especially
GM plants such as herbicide-resistant and pest-resistant plants. The advancement of biotechnology in
terms of producing genetically modified organisms is a subject of concern of the Convention on
Biological Diversity, of which Thailand is a member. Article 8 (g) of the Convention stipulates that
there shall be a means to regulate, manage or control the risks associated with the use and release of
living modified organisms resulting from biotechnology which are likely to have adverse
environmental impacts that could affect the conservation and sustainable use of biological diversity,
taking also into account the risks to human health. In this respect, Thailand has not yet had a particular
legal instrument to regulate living modified or genetically modified organisms, whereas on the
international level there has been an establishment of the Cartagena Protocol on Biosafety to oversee
aspects under Article 8(g) of the CBD. Many countries, such as the USA, European Union, and
Australia, have already enacted laws that govern biosafety issues. Thailand, therefore, is on the way to
utilizing the existing laws of these countries as models or patterns to establish laws on biosafety of its
own.
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macrolepidota) a1 (Labiobarbus siamensis) UanaziNauw12 (Barbodes gonionotus) Waslan&3a8912
(Henicorhynchus siamensis) Naﬂ’liﬁﬂwﬂwu’i’lﬁﬁhm’mﬁﬂ (prevalence) 394 79.36% (373/470) WLUVKOWNLNTD
14 i JunensUfsla wu 10 afle e Dactylogyrus macrolepidoti, D. protozysron, D. puntioplites,
D. quadribrachiatus, Dactylogyrus sp.l, Dactylogyrus sp.ll, Dactylogyrus sp.lll, Gyrodactylus sp., Paradiplozoon
kamang 8¢ P. Kkrasoopensis ArdanraInendlu T usiuaranIy 3 Tia fa Centrocestus caninus,
Haplorchis taichui Wwae Haplorchoides sp. WenFaanay 1 ua Aa Rhabdochona sp. danszuefien prevalence

959 A 90 % (81/90) uaziandn e prevalence @‘ilwqﬂwhﬁ'u 60.64 % (57/94)

A Survey of Helminths in Cyprinoid Fish
from Mae Ngad Somboonchon Reservoir, Chiang Mai Province

K. Boonchot (Graduate Student), C. Wongsawad (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang, Chiang Mai 50200

Five species of Cyprinoid fish, namely Puntioplites proctozyron, Hampala macrolepidota,
Labiobarbus siamensis, Barbodes gonionotus and Henicorhynchus siamensis, collected between
October 2002 and September 2003 from Mae Ngad Somboonchon reservoir, Chiang Mai province,
were investigated for helminths. The overall prevalence of infection was 79.36% (373/470). Fourteen
species of helminths were recorded: ten species of Monogenea, Dactylogyrus macrolepidoti,
D. protozysron, D. puntioplites, D. quadribrachiatus, Dactylogyrus sp.l, Dactylogyrus sp.ll,
Dactylogyrus sp.lll, Gyrodactylus sp., Paradiplozoon kamang and P. krasoopensis; three species of

metacercariae, Centrocestus caninus, Haplorchis taichui and Haplorchoides sp.; and one species of

nematode, Rhabdochona sp. The highest prevalence was found in Puntioplites proctozyron (90 %,
81/90) and the lowest prevalence was in Labiobarbus siamensis (60.64 % 57/94).
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m‘sﬁmsnamgnsw%mumaﬂiﬁaﬁnﬁ Cunaxidae mnﬁmﬂwﬁlﬁﬂ@ﬂumﬂnmwadﬁimﬂvl,"nﬂé’?al,l,si@gmﬂu
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fa Neoscirula %dﬁ 2 3@ 29dtas Coleoscirinae § 3 8N8 fa Coleoscirus Pseudobonzia Was Scutascirus
8NaN 5, 3 Ay 1 FRAANSENOL 296888 Cunaxiinae & 3 ana @8 Armascirus Cunaxa W& Dactyloscirus
GUERE 2, 9 U 2 FIRAMINAIAY WRLIIALaE Cunaxoidinae 3 2 ana f8a Neocunaxoides Way Pulaeus
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Taxonomy of the Predatory Mite family
CUNAXIDAE (ACARI) in central Thailand

M. Fuangarworn (Graduate Student), C. Lekprayoon (Thesis Advisor)

Department of Biology, Faculty of Science, Chulalongkorn University, Phayathai Road,
Pathumwan, Bangkok 10330

A study of the predatory mite family Cunaxidae in central Thailand was conducted from October 2002
— September 2003. Four subfamilies, 9 genera and 33 species were found. The subfamily Bonziinae
was represented by the genus Neoscirula with 2 species. Coleoscirinae was represented by 3 genera:
Coleoscirus with 5, Pseudobonzia with 3 and Scutascirus with 1 species. Cunaxiinae was represented
by 3 genera: Armascirus with 2, Cunaxa with 9 and Dactyloscirus with 2 species. Cunaxoidinae was
represented by 2 genera: Neocunaxoides with 4 and Pulaeus with 5 species. Of the 33 recorded species
in 9 genera, 16 species were first records for Thailand. Fifteen species were unidentified. Keys to
subfamilies, genera and species have been provided. All species have been described and illustrated.
Genus and species limits were based on female characters such as the types of setae on the ventral side
of the hypostome, the numbers of palp segments and their chaetotaxy, the shape of tarsi, the numbers
of dorsal setae, the numbers and details of idiosomal shields, the types and lengths of various dorsal
setae, and the chaetotaxy of the legs. Most cunaxid species were found in soil and litter habitats.
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Roles of Macrobenthic Faunal Diversity and abundance
in the Upper Songkhla Lake, Thailand

Angsupanich, S.!, Ruensirikul, J."and Phongdara, A.?

'Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai,
Songkhla, 90112, 2Department of Biochemistry, Faculty of Science, Prince of Songkla University,
Hat Yai, Songkhla, 90112

Most of the macrobenthic fauna identified in the Upper Songkhla Lake were amphipod crustaceans
(15 species). Kamaka sp. was the most abundant, followed by Photis longicaudata. Apseudes sapensis
was a species of tanaidacean crustacean which was also highly abundant, as well as the insect larva
genus Tendipes, but only in February during the late rainy season. The species richness and densities
of Gastropoda (7 species), Bivalvia (5 species) and Polychaeta (8 species) were markedly less than
that of crustaceans.  Stenothyra sp., Corbula sp. and Heteromastus similis,respectively, were the
dominant species in these three classes. Kamaka was often found in the stomach contents of catfishes,
Arius maculatus and Arius truncatus, which were collected from the area. However, it was found that
this amphipod could survive better in low salinity (2-6 psu) than in freshwater.
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The Impact of Agricultural Activities
on Benthic Macroinvertebrate Community Structure in Lumphatow Basin

C. Srichan (Graduate Student), N. Sangpradub (Thesis Advisor), C. Hanjavanit (Thesis Co-advisor)

Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,
Muang District, Khon Kaen Province 40002

Stream benthic macroinvertebrates were sampled from Lumphatow Basin at Chaiyaphum province in
order to determine the impact of agricultural activities on benthic community structure. The study was
conducted in five streams during 30-31 August, 2003. Two sampling sites with different land uses
(a forest site and an agricultural site) were chosen for each stream. A D-frame net of mesh size 450
um was used to collect benthic samples, and fifteen physico-chemical parameters of water quality
were measured. Six replicates of benthic samples and three replicates of water samples were taken at
each sampling site. It was found that phosphate, nitrate, chlorophyll a and BOD concentration in the
agricultural streams were significantly higher than in the forested streams. The agricultural streams
had lower overall taxa richness and EPT (Ephemeroptera, Plecoptera, Trichoptera) taxa richness than
the forested streams. Scrapers were dominant at the agricultural site, and shredders, gatherer-collectors
and filter-feeders were few. This evidence indicates that inorganic and organic compounds from
fertilizers and pesticides cause an increase in primary productivity and consequently an increase in the
ratio of scrapers.
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Lﬁué'hazhmawniwaqa Mekongia Crosse & Fischer, 1876 nuaiEIwzen waisialag Lszﬁwa Wazwaiting
Fwunle 4 a0%8 laun Mekongia lamarcki, M. pongensis, M. sphaericula Wz M. swainsoni ANTATIZR
AMIAUI IR WINEN@IENTIaTieTsRan B AU IWINGT (morphometric analysis) Wui1A1ANE
aa9iddan (sh) uazdranunasthndien (aw) sansashanldiuwnnesnieluszauallisloud sUTa
\T9Taw (species complex) LT M. swainsoni vl,;\immim‘hLLuﬂI@ﬂl"ﬁé’ﬂymzé'mgm’iﬂmmamﬂﬁamﬁmaﬂ'w
@enle

Morphology and Genetic Variation Analysis of the Viviparid Snail Genus
Mekongia Crosse & Fischer, 1876, in Thailandl. Shell Morphometric Analysis
W. Srikoom (Graduate Student), S. Panha (Graduate Student)

Department of Biology, Faculty of Science, Chulalongkorn University, Phyathai Road,
Patumwan, Bangkok 10300

Viviparid snails in the Genus Mekongia Crosse & Fischer, 1876, were collected from the Chao Phaya
River, Khong River, Mun River and Chi River. Four species were clearly identified. They are
Mekongia lamarcki, M. pongensis, M. sphaericula and M. swainsoni. Morphological variation using
morphometric analysis revealed that shell height (sh) and aperture width (aw) can be used to classify
at the species level. However, shell morphological analysis cannot be used alone in some species
complexes such as M. swainsoni.
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dnwenslelnilvasvasnansiia Cyclophorus volvulus (Muller, 1774) Wz C. malayanus (Benson, 1852)
wuvesunissesriiaiisiwnlaslulouwindu de n = 14, 2n = 28 widztuunailainduandriiu lag
C. volvulus fizuuvuai3lainilidu n = 14m & C. malayanus f3Uuuna3lalndilu n = 12m + 2sm agals
ﬁmuwumwﬁuLLﬂﬂmgﬂuumﬁiavlﬂﬂlu C. volvulus lagfidaegnsnasannisniaananas 9030% Uaz
gawurn  Janslelnduszneudelaslulonsfia  metacentric viawwa 14 §  #IURNIINIAANYT
Usznaudslaslulousiia metacentric 13 ¢ uaz submetacentric 1 ¢ wonanitldssnuszunlaslyloune
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Karyotypes of two species of the genus Cyclophorus
(Prosobranchia : Cyclophoridae) from Thailand
B. Kongim (Graduate Student), S. Panha (Thesis Advisor)

Department of Biology, Faculty of Science, Chulalongkorn University, Phyathai Road,
Patumwan, Bangkok 10330

Cyclophorus volvulus (Muller, 1774) and C. malayanus (Benson, 1852) from Thailand were
karyotyped. These species showed similarity in diploid chromosome number n = 14 and 2n = 28, but
distinct intrageneric differentiation in karyotypic arrangements of n = 14m in C. volvulus and n = 12m
+ 2sm in C. malayanus. Chromosomal variation was also recognized within C. volvulus, from Sakhon
Nakorn, Udonthani and Khon Kaen of 14 metacentric chromosomes. However, one submetacentric
was obtained in specimens of C. volvulus from Lopburi. In comparison, all C. malayanus collected
from four localities in Suratthani showed 12m + 2sm. Furthermore, heteromorphic sex chromosomes
(ZW type) were firstly reported in C. volvulus from Sakhon Nakorn. Taxonomic and evolutionary
implication of the present findings are discussed.
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The Diversity of Dung Beetles in different Ecosystems
in Sakaerat Biosphere, Nakhon Ratchasima

M. Praikhiaw Graduate Student), Y. Hanboonsong (Thesis Advisor), M. Keeratikasikorn (Thesis Co-advisor)
Department of Entomology, Faculty of Agriculture, Khonkaen University, Khon-Kaen 40002

The diversity and population dynamics of dung beetles in six different ecosystems (agroecosystem,
reforestation, disturbed deciduous dipterocarp forest, dry-evergreen forest, plantation, and undisturbed
deciduous dipterocarp forest) at Sakaerat Biosphere, Nakhon Ratchasima were monitored from April
2000 to June 2002 by using pig dung bait traps. A total of 22,177 individuals from 117 dung beetle
species of 2 families (Aphodiidae and Scarabaeidae) were recorded. Six tribes comprising the 11
genera Aphodius, Caccobius, Cassolus, Catharsius, Copris, Onthophagus, Paragymnopleurus,
Panellus, Phacosoma, Sisyphus, and Synapsis, in the family Scarabaeidae were collected. Among
these, 94 species have already been identified while 23 species are unknown. Based on nesting
behavior, the dung beetles were divided into three groups. First, was the tunneller group which showed
the highest species abundance at 84 %; the second was the dweller group with 15% of species
abundance and the last group was the rollers with only 1% of species abundance. The results also
showed no significant differences in the number of species of dung beetles among study sites while
the abundances of dung beetles among locations was significantly different. The highest abundance
occurred in the undisturbed deciduous dipterocarp forest followed by the agroecosystem, disturbed
diciduous dipterocarp forest, dry-evergreen forest, and plantation. The reforestation ecosystem showed
the lowest abundance of dung beetles. The diversity index of each habitat site was calculated by using
Fisher’s alpha index. The results showed that the reforestation ecosystem had the highest species
diversity at 14.377 while the dry evergreen forest showed the lowest species diversity at 9.710.
However, other habitat sites showed no differences in species diversity index.

56 %‘\_f nusuunAagalazin1Tissuss Iniinus : mazguizimsyszddlasn BRT a3 8
IBRT . ,
= 14-17 ganaw 2547 Isausulowaudwaidn v, gawgini



{ > 1 ‘s a [ [ 6 o > a
n'liﬁﬂﬁ’l‘l.hz?i'mi&lﬂﬁa’lﬁﬂa %U%ﬁ%ﬂ%uaZﬂ'J']&lﬂNW%ﬁﬂiJ'ﬂﬁ]ﬁ]ﬂYI']\‘]%L'Jﬁ]J'NlIigﬂ'li
t:slv A aa o N ¥ (% % s
sl%W%‘Yll]'l?lEl\?ﬂﬂ'l%')%ﬂa\‘]Llﬁﬂaa&lagllﬂi'ﬁﬁ VIRIANAIINDANN
lugu giumed” (undnw), aigad 513’ (@197367U5n) , 10371 55Bnen? (9191385 139w)

"Tu 3T FENnen @unimingmaas wﬁwma"’mm[u[aﬁgim? 8.9 2.uATTITENT 30000, *Madmdianen
ﬂﬂ.ﬁ“ﬂmmummﬁwﬁnym"benwﬁmmﬂ{ngamw 4 10900

ANENUASIWIUTIAY 50,673 1 luiudithuassnnitdseaanadenazunasunnle 113 oia 42 suey 7 296
tiag %ﬁ@mﬁwumﬂﬁq@ﬁa Pheidole plagiaria, 38989818 Dolichoderus thoracicus Wa Anoplolepis
gracilipes M3ANENGTRANNRANRATY, ANUEHILTNS uwazanNRAIaNBTITianu i anghidgegalu
mmz‘ﬁ'ﬂﬂLaa%'w%nmumﬁ’u"l.ﬂﬁﬁwiﬁqﬂ miﬁnmmﬂﬂ?{muuﬁaaqugmamaaéﬁﬂum WU qg}ﬁwa@iami
Wasnudassmuee mnmsansiialduaiudtdwuindue 20 shafddnanwdmiuls et
Tanwle L\ Bu Tetraponera allaborans saluststnagmuThauns Crematogaster (Physocrema) inflata,
Phidologeton diversus Waz Monomorium chinense SaLiudLs8Rasm UGS, Tidesiusnaumninlwih
wazihsasee luwmed Philidris sp.1 of AMK uas Leptogenys borneensis é‘f@]Lﬂuﬁaﬂa%ﬁﬁﬁm%’uﬂ’lﬁuamw?u
A2 uae %R §u Aphenogaster sp.1 of AMK %’mﬂué”sﬂa%ﬁﬁﬁm%’uﬂmgﬂmLmuai’mn’ﬁ’imﬁzﬁ
anuFiusIzA Il amsinanufaunanudt Januduiustiugaann Tooiladoifanusuintlwday
Ieur aNUTRFURNE AnuTuvesaained ANUNTUDIA LazANNTUEH luuaeinnuduugs gownnd
FANUFUAUT UL TILINAURIANNA FIUANNAUILUUIINVDIGY BUNAGAKIIN anMAawNTIY uazWaaWedw

LadanuguAniNUFIANYA

Study of Ground Dwelling Ant Populations and Their Relationships
to Some Ecological Factors in Sakaerat Environmental Research Station,
Nakhon Ratchasima
Y. Suriyapong® (Graduate Student), N. Thanee® (Thesis Advisor), D. WiwatWitaya® (Thesis Co-advisor)

!School of Biology, Suranaree University of Technology, Nakhon Ratchasima 30000, 2Forest Biology
Department, Faculty of Forestry, Kasertsart University, Bangkok 10900

50,673 samples of ants in Sakaerat Environmental Research Station were collected. They were
composed of 113 species in 52 genera within 7 subfamilies. The highest number of ants collected for a
species was for Pheidole plagiaria, followed by Dolichoderus thoracicus, and Anoplolepis gracilipes.
Site species richness, Shannon’s index and Evenness were highest in grassland forest and lowest in
fire protected forest. Ant composition changes were dependent on the season. There was a clear
difference between the dry period (February) and wet period (November). There are twenty ant
species that can be used as indicators. Tetraponera allaborans was the best for dry evergreen forest.
Crematogaster (Physocrema) inflata, Phidologeton diversus and Monomorium chinense were the best
indicators in dry dipterocarp forest, fire protected forest and the ecotone, respectively. Philidris sp.1 of
AMK and Leptogenys borneensis were the best indicators in secondary successional forest and
grassland. Aphenogaster sp.1 of AMK was the best indicator in plantation forest. Ant composition was
significantly correlated to ecological factors. Relative humidity, water content of litter, porosity and
soil moisture were negatively correlated, while light intensity and temperature showed the maximum
positive correlations with ant communities. Bulk density, silt particles, sand particles and phosphorus
were not significantly correlated with ant composition.
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Diversity of Ants infected by Fungi
in Hala-bala Wildlife Sanctury

Y. Sittimul (Graduate Student), D. Wiwatwittaya (Thesis Advisor)
Forest Biology Department, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

A study of the diversity of ants infected by fungi was conducted in Hala forest, Hala-Bala Wildlife
Sanctuary, Narathiwat province, from December 2003 to April 2004. The objectives of this study were
to compare the species diversity of ants infected by fungi according to altitude and to specify the
relationship between ants and fungi. There were three study sites: virgin forest at 420-650 msl, virgin
forest at 30-100 msl and a cultivated area and its vicinity at 20-100 msl. A total of 2,245 specimens of
ants infected by fungi were found. There were 3 subfamilies, 5 genera and 35 species. Most
specimens were found on the lower surfaces of leaves of herbs, shrubs, and seedlings at 0.1-2 m.
above the ground in the virgin forest areas. Most ant specimens found in the study sites were
Formicinae, Camponotus (Colobopsis) leonardi (1,355 specimens). The distribution of this species
was consistent because it was well-adapted to the environment. Collections of ant specimens did not
occur in the same area so that as high a diversity of ant species infected by fungi as possible could be
found.
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Diversity and Seasonal Distribution of Ants in Sugarcane Fields,
Feeding Behavior and Efficiency of Important Species
in Field Control of Sugarcane Stem Borers
P. Pompranee® (Graduate Student), J. Attajarusit* (Thesis Advisor) , D. Wiwatwittaya? (Thesis Co-advisor)
!School of Crop Production Technology, Institute of Agricultural Technology, Suranaree University of

Technology, Nakhon Ratchasima 30000, ? Department of Forest Biology, Faculty of Forestry,
Kasetsart University, Bangkok 10900

The experiments were conducted to identify all ant species that exist in sugarcane fields, their
abundance and distribution and the relationships of ant populations with infestations of sugarcane stem
borers. The results showed that there were a total number of 5 subfamilies and 19 ant species in
sugarcane fields. There were 8 species, viz Diacamma rugosum, Polyrhachis dives, Iridomyrmyx
anceps, Camponotus rufoglaucus, Pheidole plagiria, Paratrechina longicornis, Solenopsis geminata
and Anoplolepis gracilipes, whose workers were most abundant in all plots. Correlation coefficients
indicated significant relationships between numbers of ants and infestation percentages of sugarcane
stem borers, C. tumidicostalis. The results indicated that the important ant predators on all
developmental stages of sugarcane stem borers were D. rugosum, I. anceps, C. rufoglaucus and P.
plagiria with the exception of P. longicornis, which attacked only the eggs. The study revealed that
bagass+fish meal was more effective in increasing ant populations than other kinds of baits.
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Diversity and Distribution of Odonata species
in Doi Intanon National Park Jomthong District, Chiang Mai Province

S. Malithong (Graduate Student), C. Phalaraksh (Thesis Advisor)

Department of Biology, Faculty of Science, Chiang Mai University, Suthep Road,
Muang District, Chiang Mai 50200

Dragonflies and damselflies are well known for their beautiful colors and world-wide distribution.
They are also important organisms in the ecosystem because they are predators and prey in the food
chain. However, the distribution and diversity of Odonates in Thailand has been little studied,
especially in the lotic aquatic ecosystem. This study will survey the Odonates of Doi Inthanon
National Park, Jomthong district, Chiang Mai Province. Insect samples will be collected by pond net
and sweep net from 9 different elevation sites. Sampling will be done once a month over one year.
Physio-chemical parameters will also be measured. The insect samples will be identified to species
level. The results of this study will provide information about the diversity and distribution of
Odonates which will be useful for conservation and management in the future.
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Factors Affecting Foraging Behavior and Food Resource
Partitioning of Stingless Bees (Apidae, Meliponinae)

T. Jongjitvimol (Graduate Student)!, W. Wattanachaiyingcharoen (Thesis Advisor)*,

S. Deowanish (Thesis Co-advisor)?, D. Wattanachaiyingcharoen (Thesis Co-advisor)®

'Department of Biology, Faculty of Science, Naresuan University, Phitsanulok 65000, Department of Biology,
Faculty of Science, Chulalongkorn University, Bangkok 10330, *Department of Agricultural Science, Faculty of
Agriculture, Natural Resources and Environment, Naresuan University, Phitsanulok 65000

A study of the factors affecting foraging behavior and food resource partitioning of three Trigona
species (T. fimbriata, T. collina and T. apicalis) was carried out in mixed deciduous forest at the
Phitsanulok Nature Education Center, from June 2004 to May 2005. Food resources were surveyed
and pollen species were identified using the acetolysis technique. Foraging appendages, foraging times
and behaviors were compared among the three species. Clarification of the influences of these factors
on behavior and characters will be part of understanding the adaptations of these three Trigona
species. Such Knowledge can be used for the sustainable conservation and for developing applications
of these valuable stingless bee species.
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The Spider Family Zodariidae in Northern Thailand

S. Sonthichai and P. Dankittipakul
Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200

Collections of zodariid spiders were made from December 2001 to 2003 in 8 provinces of northern
Thailand (Chiang Mai, Chiang Rai, Lamphun, Lampang, Prae, Nan, Pa Yao and Mae Hongson). The
spider fauna was sampled using 4 different methods: pitfall trapping; leaf litter sieving with extraction
by a Winkeler sac; sweeping; and beating. Altogether, 361 zodariid spiders were found, representing 7
genera and 25 species. These included Asceua Thorell (7 species; A. khunmingensis, Asceua sp. 2-7),
Euryeidon Dankittipakul & Jocqué (6 species; E. monticola, E. musicum, E. anthonyi, E. sonthichaiae,
E. consideratum and E. schwendingeri), Heradion Dankittipakul & Jocqué (2 species; H. naiadis and
H. peteri), Mallinella Strand (7 species; M. labialis Song & Kim, Mallinella sp.1-6), Storenomorpha
Simon (only a juvenile of Storenomorpha sp.1) and undescribed genera of the subfamilies Cydrelinae
and Zodariinae. Asceua species are distributed all over the country. Euryeidon was found only in
northern Thailand, at Khun Tan, Chiang Dao, Doi Suthep and Doi Inthanon. Most Heradion species
live in Malaysia and this genus has not been found in southern Thailand. However, in this survey it
was collected in Chiang Dao, Khao Kiew, although species were different from those in Malaysia.
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’Museum and Art Gallery of the Northern Territory, PO Box 4647, Darwin, Northern Territory 0801, Australia
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Diversity of Soft Corals (Alcyoniina) in Thai waters

T. Chanmethakul®, H. Chansang®, S. Wattanasit* and P. Alderslade?
'Department of Biology, Faculty of Science, Prince of Songkla University 90110, “Museum and Art Gallery of
the Northern Territory, PO Box 4647, Darwin, Northern Territory 0801, Australia

This study investigated the diversity of soft corals and their distribution in Thai waters. Using
macroscopic characteristics for identification, the preliminary results revealed eighteen genera were
present in this study area. Seven genera (Eleutherobia, Nepthyigorgia, Nidalia, Heteroxenia,
Steronepthya, Klyxum and Dampia) were newly recorded in Thai waters, when compared with the
previous studies. Preliminary results suggest that overall soft corals in the Andaman Sea have a higher
diversity than in the Gulf of Thailand. The Similan Islands were the most diverse in the Andaman Sea
while the Samaesarn Islands were the most diverse in the Gulf of Thailand. Seventy soft coral species
are expected to be found during this study.

SaNUNAngalaTInMTITHUAZ TN AWHT : mﬁj‘xgm’hmmn/i:ﬁ?’ﬁ/[ﬂﬂmi BRT A3971 8 ‘.
.l RT

14-17 ganaw 2547 lsausulowoudwandn 9. gowgimi



a (v 6 [ [ [~
WA N1INILIN N ta 3‘[@13\‘1 g3 vdszrinsvasdenisonas

AY0UASY Faviidae Tnuwrilznissustnmzadinzianianzinaanvasilszinelng

a o & o & A e = a_ a_ o a a2
UIUNTIIAU AJIUNIIAT (uﬂﬂﬂ?:ﬂ), ?{ZH@I NIUNSINT (ﬂ']@']?ﬂﬂﬂfﬂl‘”)

N1A3T1ITIENST A INEIMFNT wm?nmﬁ'yysm UIUEY %mﬁ 20131

ANENANULANENI VDI LLazﬁuﬁagjmé’mam‘mi:mUﬁ%ﬁ“ﬂ@dﬂ:ﬂﬁ’dhﬂﬁ Faviidae waznguiszsing
wazANURILERTId:mIfiansg Tauldis belt transects ww1a 45 u° tufinziia wwiauazdwaulalad
28412 T9lu296 Faviidae quﬁ’au‘?iwuslu fransect INNTINNA 11 %HLﬂW:@aﬂ@ﬁg\‘Id’]’ﬂﬂU é'i'”\‘u,wi%'mi'@“mq%ﬁd
TmiaeNa  uazdaniadizaiudiTuiiedmiagne)ind wud:mitlund Favidae M9Ew 37 wiaan
24 38 Usnainwuswaurfinrasdsn3aed  Favidae FIFAAANYLNNZANIM WU 33 Tia I898dNNAD
Wiz Wu 30 Tiia u’%nm%gmehwm‘i']mmﬁmaaﬂtzm%’on@uﬁﬁasﬁq@ﬁa 18 wha Tuvmsiivsim
m\jm:’é‘luwuﬂszmm 20-29 TUa mmqnqwaaﬂ:m%’a Faviidae LL@m@mﬁ'um'mamuﬁuaumﬁiaﬁag’mﬁﬁ
TuuSmiidn (reef flat) wasfian (reef slope) aansnuUseIsUsznavTfiaueitsn$ond Favidae luuuwd
demsdagladn 5 uwuufe 1) e $IATUzm5s59Hs (Goniastrea) Wusfiatan, 2) uwizmand
Yrmiumin,  Urmiteswiouusslsm3oanessasenn  (Favia, Favites, Platygyra) \duzfiaidu,
3) wndemBffdemSoaman,  demfstesnasunazlsniSfNs  (Favia Favites sz Goniastrea)
WWuriaian, 4) LLmﬂzm%@ﬁﬁﬂzm%'amﬂmg (Diploastrea) \iuafiowdu wsz 5) uwitem3sfinudenii
1w19d Faviidae sae fasaniivzm3slusdawdusfiodwaudsniaanag wiedemialaa  amwevas
Uem39luaed Faviidae ﬁwumnagszij 1-40 a3, Taglzmisoumiuuazdemtasnasufinuningnazd
Pnadsznnuanliifin 10 ou. Wieagenig 1120 oA Uzm$s5sfouaztsnsanassassnninwusma
1120 oy, usz 21-40 oy, UszanI2a9Uen13Ind Favidae Lﬂumjuﬂixmmﬁmag}'%é’amﬂﬂﬁﬂgmsﬁ

. fa X ;
UrmTanananniiedulua naiiet) 2541

Species Distribution and population structure of Faviid Corals (Cnidaria :
Scleractinia) on Coral Reefs along the East Coast of Thailand

N. Kongjandtre (Graduate Student), V. Manthachitra (Thesis Advisor)
Department of Aquatic Science, Faculty of Science, Burapha University, Bangsean, Chonburi 20131

Corals of the family Faviidae are the dominant group within coral assemblages in the Gulf of
Thailand. This study investigated species, distribution patterns and size distributions of colonies. Belt
transects of 45 m? were employed in 11 islands of the Gulf of Thailand, with 8 islands from Chonburi
to Trat Province and 3 islands from Prachuap Khiri Khan to Surat Thani Province. In total, 13,123
faviid colonies were found with 37 species belonging to 24 genera. Mark and Chang islands had the
highest species richnesses (33 and 30 species, respectively). The Tao Islands had the lowest species
richness (18 species), whereas the other islands had around 20-29 species. Colony abundance and area
covered by faviid corals varied significantly depending on habitat and location. Reefs could be divided
into 5 groups based on genus composition: 1) reefs dominated by Goniastrea; 2) reefs dominated by
Favia, Favites and Platygyra; 3) reefs where Favia, Favites and Goniastrea were common; 4) reefs
dominated by Diploastrea heliopora; and 5) reefs where few faviid corals were found. The size
frequency of faviid species was considered for abundant species. Colony diameter was grouped into 5
categories as 1-10 cm, 11-20 cm, 21-40 cm, 41-60 cm and >60 cm. Colony sizes of most faviid corals
were represented by the 1-10 cm, 10-20 cm and 21-40 cm diameter categories. These results show that
current populations of faviid corals are those that survived the 1998 coral bleaching phenomena in the
Gulf of Thailand.
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Relationship Between Dispersal of Coral Larvae
and Water Currents, Chonburi Province

Lalita Putchim® (Graduate Student), Suchana Chavanich® (Thesis Advisor),

Thamasak Yeemin? (Thesis Co-advisor)

!Department of Marine Science, Faculty of Science, Chulalongkorn University, Phayathai R.,
Pathumwan, Bangkok 10330, *Department of Biology, Faculty of Science,

Ramkhamhaeng University, Huamark, Bangkok 10240

A survey of gamete development in Acropora millipora was conducted from January to July 2004.
The results showed that coral gametes developed from January to March 2004 and coral larvae settled
from Febuary to May 2004. Most larvae were Pocillopora species which are brooding species where
as there were less larvae of Acropora and Favid, which are spawning species.
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Morphological Variation in the Skeleton of the Scleractinian Coral,
Galaxea fascicularius Linnaeus, 1767 in Thailand
J. Chuaypat (Graduate Student), P. Jarayabhand # ® (Thesis Advisor), N. Phongsuwan * (Thesis Co-advisor),

S.Wattanasit' (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Prince of Songkla University, Hatyai, Songkla, 90110, 2Department

of Marine Science, Faculty of Science, Chalongkorn University, Bangkok, 10330, *Aquatic Resource Research
Institute, Chulalongkorn University, Bangkok, 10330, “Phuket Marine and Biology Center, Phuket, 83000

The main objective of this research was to investigate the morphological variation of the skeletal
structure of a species of coral, Galaxea fascicularius, from 16 locations, which were comprised of 6
island groups. Field sampling, by scuba diving, was conducted from January 2002 to April 2003.
A total of 226 specimens of G. fascicularis were collected. Eighteen quantitative characteristics were
measured or counted from five corallites per colony. Thirteen characteristics passed the assumption
test. A Mixed Model Unbalanced Design of MANOVA was significantly different at all spatial levels
(eleven characteristics among sixteen locations, seven characteristics among six island groups, and
three characteristics between the Andaman Sea and the Gulf of Thailand). The results indicate that the
distinction of characteristics decreases when compared between larger spatial scales.
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Rehabilitation of Coral Reef by Reattached Coral Fragments
in Coral Communities of Tourism Areas of Krabi Province

R. Pettongma (Graduate Student), T. Yeemin (Thesis Advisor)

Department of Biology, Faculty of Science, Ramkhamhaeng University, Ramkhamhaeng Road, Huamark,
Bangkapi, Bangkok 10240

Coral fragments caused by natural factors and various human activities are significant for coral reef
restoration. The study on coral reef restoration by reattachment of coral fragments of coral reefs of
tourism areas in Krabi Province aims to examine the biology of coral fragments, the potential for
natural recovery and the development of appropriate methods to restore degraded coral reefs by using
coral fragments. A belt transect method was applied for field observations on species composition,
density, distribution, partial mortality and growth of coral fragments on natural substrates. Coral
fragments collected from the study sites were also used for gametogenesis and fecundity studies using
histological methods. Moreover, appropriate techniques and methods for coral reef restoration by
reattachment of coral fragments were examined. Growth of reattached coral fragments was also
measured. Data obtained from the present study can be applied to restoration, management,
conservation of biodiversity and sustainable utilization of coral reefs.
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Reproductive Biology of a Sponge in the Family Calthropellidae
(Demospogiae: Homoscleromorpha: Astrophorida)

C. Ritthong (Graduate Student), N. Paphavasit (Thesis Advisor), P. Jarabhand (Thesis Co-advisor)
Department of Marine Science, Faculty of Science, Chulalongkorn University, Phatumwan, Bangkok 10330

Sponges in the family Calthropellidae (Demospogiae: Homoscleromorpha: Astrophorida) are known
for their value in medicine. This study is on the distribution of such a sponge in Kong Hin Sam Pun
Yuen, Sichang Island. The reproductive biology and ecology of this sponge were also studied by
histological study and growth study in both the field and laboratory. Sponge culture was carried out
using an open system. Field observations were carried out from March 2003 to June 2004. Preliminary
results on the natural distribution of this sponge revealed that it was a rare species, growing in clumps
with low percent coverage. Percent coverage of this sponge correlated well with salinity and
temperature. As the salinity decreased, the percent coverage also decreased. On the other hand,
increasing temperature decreased the sponge coverage. Dissolved oxygen did not play a significant
role in determining sponge distribution. Reproductive patterns and times of spawning are not yet
known. However, sponge embryos were detected in tissue from February to May. Sponge culture
experiments were conducted from January-December 2003. The 32 sponge colonies were divided into
those with biomass less than 80 grams and those with more. Those with large biomass grew fastest
within 6 months. Another culture experiment was carried out in 3 tanks. One tank received water from
a closd system. Another tank used water in an Abalone culture system. A third tank, called a reservoir
tank, drew in seawater from the surrounding area. The sponges in this experiment were more than 100
grams. The highest growth rates were found in sponges cultured in the reservior tank.
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Biological Studies of the Tunicate, Ecteinascidia thurstoni Herdman, 1891,
for Aquaculture

P. Koeysin' (Graduate Student), S. Chavanich® (Thesis Advisor ), W. Wiyakarn® (Thesis Co-advisor),

K. Suwanborirux? (Thesis Co-advisor)

'Department of Marine Science, Faculty of Science, Chulalongkorn University, Phayathai Road, Patumwan,
Bangkok 10330, *Department of Pharmacognocy, Faculty of Pharmaceutical Sciences, Chulalongkorn
University, Phayathai Road, Patumwan, Bangkok 10330

The tunicate, Ecteinascidia thurstoni Herdman, 1891, is a marine invertebrate found in intertidal to
shallow subtidal zones in the Andaman Sea, Thailand. The individual transparent zooids are barrel-
shaped or sac-like, and contain two siphons with orange disks on the top. The tunicate feeds on tiny
plankton and particulate organic matter. The reproductive pattern of the tunicate has two characters:
sexual reproduction by internal fertilization to produce tadpole larvae and asexual reproduction by
budding from the stolon. E. thurstoni can produce bio-active compounds named ecteinascidins.
Ecteinascidin 743 is currently approved as a new drug for cancer treatments. However, at present there
is no study on the biology of this tunicate species. Therefore, in this study the development of tadpole
larvae and the stomach contents of tunicates will be investigated. In addition, the population dynamics
in a natural habitat will be examined. Experiments will also be conducted to investigate the growth of
the tunicate when feeding on different diets. The results of this study will increase our knowledge of
the biology and ecology of this tunicate. Ultimately, the outcome of this proposed project will be
applied to the development of mass aquaculture of the tunicate for future anticancer drug production.
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Morphological Characters for Identification
of Some Anuran Tadpoles in Southern Thailand
M. Pratheep® (Graduate Student), J. Nabhitabhata® (Thesis Advisor)

Department of Forest Biology, Faculty of Forestry, Kasetsart University, Paholyothin Road, Bangkhen,
Bangkok, 2National Science Museum, Technopolis, Khlong 5, Khlong Luang, Pathum Thani 12120

Studies on morphological characters of anuran tadpoles, comprising buccal cavity, mouth part, body
size and color, have been conducted in order to construct an identification key, which also includes
data on their microhabitats and behavior. The study sites included Khao-Luang National Park, Nakhon
Sri Thammarat Province, Khlong-Nakha Wildlife Sanctuary, Ranong Province, and Hala-Bala
Wildlife Sanctuary, Narathiwat Province, in which 47 species and 18 genera in 5 families of anuran
tadpoles were found as well as 5 unidentified species, in 3 genera and 2 families, namely
Leptobrachium in the Family Megophryidae, and Huia and Amolops in the family Ranidae.
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Reproductive Ecology and Growth of the
Grass Frog (Fejervarya limnocharis (Boie, 1835))

K. Pimdee? (Graduate Student), J. Nabhitabhata® (Thesis Advisor), U. Klinhom? (Thesis Co-advisor)

Ecology and Environment Centre, National Science Museum, Klong 5, Klong Luang, Pathumthani 12120,
Department of Biology, Faculty of Science, Mahasarakham University, Khamriang, Kantarawichai,
Mahasarakham 44150

The results of two projects, one on the sustainable use of cultural forest in the Northeast of Thailand
and the other on the ethnozoology and economy of communities in northeastern Thailand, showed that
amphibians were popular animals for consumption by people in northeastern Thailand. The Grass Frog
(Fejervarya limnocharis (Boie,1835)) was a favorite species. This animal has potential for marketing.
But there is a lack of some biological data on rearing. This study will investigate growth rate at each
stage, niche, reproductive site and food. The study sites are in Maha Sarakham and Roi-Et Provinces.
The results from this study will be used to develop this animal as an economic animal in the near
future.
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Amphibian and Reptile Diversity
in Phu Khieo Wildlife Sanctuary, Chaiyaphum Province

Mongkol Kamsook, Wuttinan Puangsai and Kittisak Somsri
Phu Khieo Wildlife Sanctuary, P.O. Box 3, Chumphae, Khon Khean 40130

Amphibian and reptile diversity is being studied at Phu Khieo Wildlife Sanctuary, Chaiyaphum
province, between January and December 2004. This report presents the result of the first 5 months
(January - May 2004) of survey conducted in 12 habitat types for herpetiles. For amphibians, we found
a total of 2 orders, 6 families, 16 genera and 33 species. Gymnophiona were present with 1 family
(Ichthyophiidae), 1 genus and 1 species. The order Anura is represented by 5 families: Megophryidae
with 3 genera and 3 species; Bufonidae with 1 genus and 1 species; Mycrohylidae with 3 genera and
9 species; Ranidae with 5 genera and 15 species and Rhacophoridae with 3 genera and 4 species.
For reptiles, we found a total of 2 orders, 10 families, 23 genera and 29 species. In the first order,
Chelonia, 2 families were present: Platysternidae with 1 genus and 1 species; and Bataguridae with 1
genus and 1 species. The order Squamata was represented by 8 families: Gekkonidae with 6 genera
and 7 species; Agamidae with 2 genera and 4 species; Uromastycidae with 1 genus and 1 species;
Scinidae with 5 genera and 7 species; Lacertidae with 1 genus and 1 species; Varanidae with 1 genus
and 2 species; Boiidae with 1 genus and 1 species and Colubridae with 4 genera and 4 species. In this
survey, 9 species (5 amphibians, 4 reptiles) represent new records for their distribution in Thailand.
21 species (13 amphibians, 8 reptiles) are new records for Phu Khieo Wildlife Sanctuary.
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Herpetofaunal Diversity and Biogeography in
Khao Luang National Park, Nakhon Si Thammarat Province
J. Nabhitabhata', S. Chaui-nu?, Y. Chauynkern®, T. Chan-ard*

National Science Museum, Technopolis, Khlong 5, Khlong Luang, Pathum Thani 12120, “Division of Conserved
Forests Organization and Management, Nakhon Si Thammarat Province soooo

By reviewing recent reports and by field survey every two months, a study on herpetofaunal diversity
and biogeography in Khao Luang National Park, Nakhon Si Thammarat Province, was carried out all
the year round between May 2003 and April 2004. We compared the species richnesses of amphibians
and reptiles, which was 34 and 88, respectively, with a list of all known animals in studied sites and
adjacent areas. Dealing with the analysis of their biogeographical range, we compared species
similarities between the two groups at several areas located in different latitudinal ranges. It finally
revealed that the animals in Khao Luang were more similar to those of Phang-nga and Narathiwat, but
far different from those of Petchaburi, Chiang Mai, Nakhon Ratchasima and Chantaburi. The study
certainly confirmed that the fauna of Khao Luang is more in the Malayan Division of the Sundaic Sub-
region than in the Indochinese Division of the Indochinese Sub-region.
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A Size series Description of Gobiidae Larval specimens
in Sikao Mangrove Creek, Trang Province
P. Tongnunui

Department of Marine Science, Faculty of Science and Fisheries Technology, Rajamangala Institute of
Technology, Sikao District, Trang Province 92150

A total of 4,373 individuals of gobiid larvae and juveniles were collected from Sikao Mangrove Creek
Mangrove area. More than 18 species/types were identified, based on a size series method. The 11
species, Acentrogobius malayanus, A. viridipunctatus, A. canicus, Oxyurichthys microlepis,
Yongeichtys nebulosus, Stigmatogobius sandanundio, Gobioptherus branchyii, Pandaka lidwillii,
Pseudogobius javanicus, Amoya moloanus and Papillogobius reichei were identified. Seven types are
still being determined. The community distribution of gobiid larvae and juveniles reflects microhabitat
relationships, such as if the bottom is mud or sand. It is noteworthy that Mahidolia sp., a rare species
in Thailand, was found as a first record for Trang.
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Responses to Burning and Edge Effects of Small Mammals
at Klong E Tao substation, Khao Yai National Park

W. Kaewprom® (Graduate Student), George A. Gale® (Thesis Advisor), Antony J. Lynam? (Thesis Co-advisor)
'School of Bioresources and Technology, Natural Resources Management, King Mongkut’s University of
Technology Thonburi, 83 Moo 8 Thakham, Bangkhuntien, Bangkok 10150, > Wildilfe Conservation

Society, Thailand Program, P.O. BOX 170, Laksi, Bangkok 10210

Live-trapping methods were used to determine the statuses of small mammals in forest, forest edges
and grassland areas before and after grassland burning at Khao Yai National Park. A total of 3,600
trap nights of sampling resulted in the capture of five species of rodent and three species of
insectivore. Before burning, the Yellow Rajah Rat (Maxomys surifer) was the most frequently caught
species in the forest. The Chestnut Rat (Niviventer bukit) was found in forest and on the forest edge.
The Noisy Rat (Leopoldamys sabanus) was found on the edge and the Roof Rat (Rattus rattus) was
found in the forest and grassland. The Ryukyu Mouse (Mus caroli) was found in all three areas and
was the most frequently caught species in the grassland. The Common Treeshrew (Tupaia glis) was
only found in the forest. Leopoldamys sabanus, Crocidura hosfieldi and Crocidura estrusca were rare
and only captured a few times. After burning, 2 species, Crocidura hosfieldi and Crocidura estrusca,
were lost. Capture rate in the forest before burning was 12.17 individuals per 100 trap nights and was
more than in the forest after burning, which was 7.72 individuals per 100 trap nights. Capture rate in
the grassland before burning was 3.33 individuals per 100 trap nights and after burning increased
slightly to 3.50 individuals per 100 trap nights. In general R. rattus, N. bukit and Mus caroli appeared
to increase after fire, and none of the common species appeared to decline, while the effects on the
rare species were less clear. Results from a t-test analysis in the forest showed no significant
difference before and after burning of the area. Similarly in the grassland there was no significant
difference before and after burning of the area.
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Density, Distribution and Human Consumption of Small Mammals
around a Karen Village in Mae Hong Son Province, Thailand

N. Wattanaratchakit (Graduate Student), S. Srikosamatara (Thesis Advisor)
Department of Biology, Faculty of Science, Mahidol University

The objective of this study is to determine the density, distribution and diversity of small mammals
around a Karen village. Three grids (6 x 6) will be constructed in conserved forest, used forest and
agricultural land to gather data on small mammals by the capture-recapture method. The community
structure of small mammals from each area will be compared. In addition, qualitative research will be
done to estimate the amount of rat meat and meat of other small mammals that villagers harvest in one
year. Local knowledge and techniques for trapping, religious beliefs and perceptions of villagers
concerning these animals are other targets of study.
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Avian Abundance and Diversity: an Assessment of Monitoring methods
for Forest Birds at the Mo-singto Long-term Forest
Dynamics Plot, Khao Yai National Park

Philip D. Round, George Gale?, Anak Pattanawbool1 Andrew J. Pierce?, thoko Tokue?, Korakoch
Pobprasert?, Wangworn Sankamethavee?, Warren Y. Brockelman® and Prawat Wohandee

'Department of Biology, Faculty of Science, Mahidol Umversny, Rama 6 Road, Bangkok 10400, *King
Mongkut’s Unlversny of Technology Thonburi, School of Bioresources and Technology, Bangkhunthien,
Bangkok 10150; *Center for Conservation Biology, Institute of Science and Technology for Research and
Development, Mahidol University, Salaya, Phutthamonthon 4 Road, Nakhon Pathom 731705, “National Parks
Division, Department of National Parks, Wildlife and Plant Conservation, Phaholyothin Road,

Chatuchak, Bangkok 10900.

Between June 2003 and June 2004 we used line-transect sampling and variable circular plots (VCP) to
estimate the densities of all bird species present on the 30-ha Mo-singto Long-term Forest Dynamics
Plot in Khao Yai National Park. Four observers surveyed four 500 m-long transects, 160 m apart. The
same area was sampled on subsequent days using 16 VCPs spaced 160 m apart along the same four
transects. Additionally we used intensive mist-netting, colour-banding, and spot-mapping to precisely
estimate the numbers of birds on the plot. Transects and VCPs underestimated densities by 27%-70%
for four of the first five species tested (Hill Blue Flycatcher Cyornis banyumas, White-rumped Shama
Copsychus malabaricus, Abbott’s Babbler Malacocincla abbotti and White-browed Scimitar Babbler
Pomatorhinus schisticeps). Estimates for a fifth species, Black-naped Monarch Hypothymis azurea,
were within 3-5% of the mapped density for both sampling techniques. For three out of five species,
more detections were obtained using transects than VCPs (in two cases nearly twice as many). For
Abbott’s Babbler, the number of detections was equal, while for Scimitar Babblers more detections
were obtained with point counts. While densities obtained from transects and VCPs gave similar
results, and were correlated with mapped densities, they generally underestimated mapped densities.
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The Relationship between Nectar Secretion rate and Temporal Patterns
of visiting of the Nectarivorous Cave Bat (Eonycteris spelaea)

E. Sripaoraya (Graduate Student), S. Bumrungsri (Thesis Advisor), K. Meesawat (Thesis Co-advisor),
S. Sotthibandhu (Thesis Co-advisor)

Department of Biology, Faculty of Science, Songklanakarin University, Tumbon Khohong,

Amphoe Hatyai, Songkla 90110

This study investigated the relationship between nectar feeding behaviour of the nectarivorous cave
bat (Eonycteris spelaea) (i.e. frequency of visits) with sugar concentration, secretion rate and nutrient
concentration in the nectar of mass flowering flowers (Riang, Parkia timoriana Merr.; Cotton tree,
Ceiba pentandra Gaertn.) and steady state flowers (Peka, Oroxylum indicum Linn. Kurz.; banana,
Musa spp.). The study area covered a 40-kilometer radius around See-Sorn Cave, Songkla Province.
The highest frequency of visits of E. spelaea coincided with the highest secretion rate of nectar
(especially in mass flowering plants). The temporal patterns of visits can be divided into 2 patterns:
continuous and periodic visits. These patterns of visits were influenced by nectar secretion rates of
flowers of each plant species. There were differences in sex ratio of the nectarivorous cave bat that
visited plant groups. Higher numbers of female bats visited flowers of mass flowering plants than
males. On the other hand, higher numbers of male bats visited flowers of steady state plants than did
females.
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Population status, Distribution, and Behavioural Ecology of
Kitti’s hog-nosed Bat for Conservation and Management Guideline Preparation

Surapon Daungkhae, Medhi Yokubol, and Piyathip Piyapan
Wildlife Fund Thailand, 125/88-90 Paholyothin Rd., Bangkhen, Bangkok 10220

Between January and July 2004, 74 caves in Kanchanaburi province were surveyed. 17 species of bats
were found and identified, including 5 roundleaf bats, 6 horseshoe bats, 2 false vampires, one
Taphozous, one Cynopterus, la io, and Craseonycteris. The sounds and photos of microbats were
recorded as basement data for identification. The geographical distribution of Craseonycteris is
between 14°46°41 N and 13°58°58 N. The number per cave is between 7-856 individuals. The most
important threats to cave-dwelling bats are hunting for food and killing with a negative attitude. 4
CCTVs were installed within a cave for behavioural study. The time-activity budgets of smaller
Craseonycteris and larger Great roundleaf bats (Hipposideros armiger) will be compared.
Observations were also done at a time when both species have their offspring. After the study is
completed, the status and distribution of Craseonycteris, basement data on Kanchanaburi cave bats,
threats to populations of bats, and in-cave behaviour of Craseonycteris, will be revealed. This useful
information will be considered in conservation planning that will be set up in the next step.
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Hybridization Between a Released Pigtailed Macaque Male and Semi-wild
Rhesus Macaque Females at Wat Tham Pa Mak Ho,
Loei province, resolved by TSPY gene analysis
Suchinda Malaivijitnond*, Osamu Takenaka?, Nontakorn Urasopon®, Islamul Hadi®, Yuzuru Hamada

Primate Research Unit, Department of Blology, Faculty of Science, Chulalongkorn Umversny, *Primate
Research Institute, Kyoto University, *Department of Zoology, Bogor Agricultural University

In addition to deterioration of their habitat, macaque troops in Thailand are considered to have
suffered from artificial genetic pollution. We report here an example that was observed in a semi-wild
troop of rhesus macaques (Macaca mulatta) inhabiting Wat Tham Pa Mak Ho (WTPMH), Loei
province. The gene pool of the rhesus troop was influenced by a pet pigtailed macaque male (M.
nemestrina leonina) that was released into this troop and became the alpha male. Three juvenile males
with mixed morphological characters were found and suspected to be hybrids. Genetic and
morphometric analyses were conducted to clarify whether those juvenile males were truly sired by the
pigtailed male and rhesus females. Thirty-three individual macaques were temporarily trapped and
inspected including two of the suspected hybrids and the pigtail. One-hundred per cent homology of
711-bp of TSPY nucleotide sequences were observed between the eight investigated rhesus males of
WTPMH and the Indian, Chinese and Burma rhesuses (Tosi et al., 2000). Notably, one-hundred per
cent homology of TSPY gene sequences between the WTPMH pigtail” and other Thai pigtails (Tosi et
al., 2000) was previously observed. When TSPY gene sequences of WTPMH’ rhesus macaques and
the pigtail were compared, 7 different nucleotide positions and 2 successive nucleotide insertions in
the pigtail were revealed. Only one of the two suspected hybrids was proven to be sired by the pigtail
male, while the other was sired by a rhesus male as indicated by TSPY gene analysis. However, both
suspected hybrids were sired by rhesus females as indicated by phylogenetic analysis of mt DNA
sequences. Morphometric results, pelage color and relative-tail length, are relevant to the mt DNA and
TSPY gene analyses. The TSPY gene, which is a conserved and species-specific gene, hence, is
evidently the marker of choice to identify hybrids between macaque species.
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Ecology and Conservation of the White-handed Gibbon (Hylobates lar) in a dry
Forest at Mae Hong Son, Thailand: A local Participatory approach.

P. Yimkao (Graduate Student), S. Srikosamatara (Thesis Advisor)
Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

Two separate neighbouring populations of the White-handed gibbon (Hylobates lar) were studied.
One population consisted of 4 family groups and the other of 3 groups to give at least about 28
individuals inhabiting an area of about 6-8 km? within a reserved forest used by Karen at Ban Muang
Phaem village, which borders on San Pan Daen Wildlife Sanctuary. The gibbons are at risk of
becoming extinct locally because of the impact of low population size. From this short study, the food
available for the gibbons changes year-round depending on the dynamics of plant phenology. Diverse
species of Ficus are the most important food trees during the dry season, especially when fruiting by
Polyalthia sp. and Tetrastigma sp. is delayed. Syzygium sp., Mangifera sp. and Bambusa sp. are the
main foods at the beginning of the rainy season. The main study group started calling mostly at 7.00 -
8.00 hrs (31.25%) (n=32), which lasted 15 minutes on average. The group called mostly 1 time/day
(93.75%). They spent most of the time within a territory of about 50 ha adjacent to a wide-spread area
of rice and other crop fields. To sustain these two populations, forest restoration, the establishment of
forest corridors at particular locations and collaborative work with the community are needed.
Although it seems hopeless in terms of conservation biology to save these small populations, it is a
great challenge to save them from this bottle-neck situation. If, however, they cannot avoid extinction,
at least it will allow us to understand more about the extinction process in gibbons.
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Effects of roads on Carnivore abundance in Kaeng Krachan National Park

Dusit Ngoprasert!, George A. Gale® and Antony J. Lynam?

!School of Bioresources and Technology, Natural Resources Management, King Mongkut’s University of
Technology Thonburi, 83 Moo 8 Thakham, Bangkhuntien, Bangkok 10150, 2 Wildilfe Conservation
Society, Thailand Program, P.O. BOX 170, Laksi, Bangkok 10210

Roads and other forms of human disturbance can negatively impact the survival and behavior of a
variety of large carnivores. To determine whether such factors, in addition to biophysical factors and
prey abundance, influence the abundance and distribution of Asiatic leopards, camera-trapping
techniques and capture-recapture estimation models were used for a study in Kaeng Krachan National
Park, central Thailand. The density of leopards was 4.78 + 2.42 individuals per 100 km? or a
minimum of 4 males and 2 females known to be alive in the 104 km? study area. The activity patterns
of the leopards indicated substantial individual variation, some individuals being relatively diurnal
while others appeared to be more nocturnal. A logistic regression model suggested that the probability
of presence for leopards was significantly lower near the road that bisected the study area (R = 0.28, df
=1, p = 0.002), while abundance was significantly higher near water (R = -0.20, df = 1, p = 0.016).
Although illegal hunting is probably impacting leopards, human presence in the forest by itself did not
appear to significantly affect abundance, but the activity pattern indicates that leopards are more
nocturnal in areas where people are present than in areas where people are absent. There also seemed
to be seasonal changes in which distance to water sources was more important during the dry season,
while prey abundance appeared to be more closely related to leopard abundance during the rainy
season. In addition to more effort being needed to reduce poaching, more research is needed to
determine the demographic implications of road avoidance for such species, and what, if any,
mitigation strategies are required.
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Populations of Tiger Prey Species in the Western Forest of Thailand

Ronglarp Sukmasuang, Sombat Phanomvej and Somthong Klongchon
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Paholyothin Road,
Jattujak, Bangkok 10900

The objective of this project is to determine the densities of the principal tiger prey species in the
western forest area of Thailand. The species are banteng, gaur, wild water buffalo, sambar deer, wild
boar, barking deer and elephant. The line transect method was principally used to gather data.
Seventeen protected areas were divided into 4 main zones. Transects, 150 km long, were created
within each zone to give a total length of 600 km and used to monitor tiger prey by both direct and
indirect methods. Data from occasional observations along nature trails in each area were also used.
Results from the first 6 month period indicated that densities of only 7 species of tiger prey could be
calculated based on both direct and indirect observation in Huai Kha Khaeng Wildlife Sanctuary. They
were gaur, banteng, wild water buffalo, elephant, sambar deer, barking deer and wild boar. The dung
density of gaur could be determined in Thung Yai Narae-Suang Wildlife Sactuary West. Elephant
dung density could be calculated in Thung Yai Narae-Suang Wildlife Sanctuary East. The results
indicated that the status of the gaur populations in Huai Kha Khaeng, Thung Yai Narae-Suang West
and East Wildlife Sanctuaries is good when determined in overview, although calculations were not
carried out in Thung Yai Narae-Suang Wildlife Sanctuary East. Banteng, wild water buffalo and
sambar deer were found in Huai Kha Khaeng Wildlife Sanctuary. Wild water buffalo and sambar deer
were occasionally found in Thung Yai Narae-Suang Wildlife Sanctuary East, whereas barking deer
and wild boar were found nearly throughout all sample sites. There were 3 national parks, namely
Erawan, Sai Yok and Thong Pha Phum, that were not surveyed in the first period.
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The Role of Gibbons in Forest Regeneration on the Mo Singto
Long Term Research Plot, Khao Yai National Park

W. Y. Brockelman®, A. Nathalang®, G. Gale?, S. Chongko?, A. Boonkongchart* and P. Wohandee®

'Biotec Central Research Unit, National Center for Genetic Engineering and Biotechnology, 113 Thailand
Science Park, Paholyothin Road, Klong 1, Klongluang, Pathim Thani 12120 Thailand, ? Division of Natural
Resources Management, School of Bioresources and Technology, King Mongkut’s University of Technology,
Bangkhunthien, 83 Moo 8, Thakham, Bangkhunthien, Bangkok 10150 Thailand, * Khao Yai National Park,
Department of National Park, Wildlife, and Plant Conservation, 61 Paholyothin Road,

Chatuchak, Bangkok 10900 Thailand

Gibbon group A is still being followed for 5-6 days per month. The collected data are the individual
trees visited by gibbons, behaviour, foods eaten, and seed recovered from feces. From these data,
foraging paths will be produced by using Arcview/GIS. For fruiting species used by gibbons, 3 species
were studied: Choerospondias axillaris, Prunus javanica, and Nephelium melliferum. In December
2003 all Choerospondias trees over 20 cm in dbh were checked for fruiting activity and classed as
“heavy” fruiters and “light” fruiters based on the density of seeds on the ground. Out of 68 trees
checked, there were a total of 38 heavy and 30 light fruiters. This information will be used to help
determine the extent of use of this food source by gibbons. During March to May 2004, Prunus
javanica, and Nephelium melliferum were studied to determine the role of gibbons in dispersal. Eight
trees of each species were randomly selected for measurement of production and fruit consumption by
frugivores and seed predators, and measurement of seedling recruitment. In addition to these studies,
the plot census of plants with dbh down to 1 cm has been done and is about 70 % complete.
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Interactions between Fleshy Fruit Trees and Frugivores at
Ton Nga Chang Wildlife Sanctuary, Southern Thailand

Saisanit Ratanama (Graduate Student), Kumpol Meesawat (Thesis Advisor),
Suparoek Watanasit (Thesis Co-advisor)
Department of Biology, Faculty of Science, Prince of Songkhla University, Hadyai, Songkhla 90112

A phenological study of fruit trees was carried out in the home range of White-handed gibbons
(Hylobates lar) at Ton Nga Chang Wildlife Sanctuary from February 2003 to January 2004. The study
found that fruiting was highest in July and August, comprising 14% of total tree species. December,
January and February were the months having lowest fruiting, with 2.3 - 4.7% of species bearing
fruits. During this lean period, trees produced abundant new leaves that could directly be a substitute
food or indirectly be the source of other food, such as insects, for the resident frugivores. The patterns
of fruiting periods were correlated with fruit morphology and types of seed dispersal agents.
According to their fruiting patterns there were two types of trees: (1) synchronously fruiting trees with
a very brief fruiting period of only 1 week, and fruits that were available to all frugivorores, and (2)
asynchronous fruiting trees which had an approximate 4-8 week fruiting period. The fruits had
morphologies that related to specific groups of frugivores. Birds consumed only small fruits (< 2 cm)
that had thin coats or were coatless. Primates consumed fruits of various sizes, although some fruits
may be protected by hard coats. Squirrels consumed all kinds of fruits, but did not carry the seeds
away from the trees. The functions of animals as seed dispersal agents or seed predators were found to
depend on the morphology and behavior of animals.
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Long-term Monitoring of Biodiversity Recovery
in Forest Restoration Plots in Northern Thailand

Vilaiwan Anusarnsunthorn®, Stephen Elliott*, Puttipong Navakitbumrung®, Cherdsak Kuarak®,

George A. Gale? and J.F. Maxwell*

Forest Restoration Research Unit, Biology Department, Chiang Mai University, Chiang Mai 50200, *King
Mongkut’s University of Technology-Thonburi, School of Bioresources and Technology, Division of Natural
Resources Management, Bangkhuntien, Bangkok 10150

Since deforestation is a major cause of biodiversity loss in Thailand, accelerating forest regeneration is
one way to restore biodiversity in conservation areas. The aim of this project is therefore, to monitor
the long-term effects of the framework species method of forest restoration on biodiversity and to
assess the long-term performance of planted trees. Activities included in the project are the continued
nursery production of native forest tree seedlings, the maintenance of planted plots, and monitoring the
performance of planted trees and recovery of biodiversity. Under this project 30 rai of additional
framework species trial plots are being established. Existing plots continue to thrive, achieving canopy
closure within 3 years after planting and a dense carpet of leaf litter. Phenology studies have revealed
that several of the tree species being tested produce flowers, fruits, nesting sites and other wildlife
resources within 3 years after planting. Wildlife attracted by such resources include barking deer,
pangolin, hog badger, civets and many bird species, several of which are characteristic of primary
forest. These animals disperse seeds of up to an additional 30 (non-planted) tree species — doubling the
species richness of trees in the recovering forest within 3-5 years after planting. The framework
species method of forest restoration, therefore, seems to be an effective technique to rapidly restore
biodiversity in degraded areas in conservation sites.
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Accelerating the Recovery of Biodiversity in an abandoned
Agricultural field in Northern Thailand

P. Wangpakapattanawong (Postdoctoral Researcher), S. Elliott (Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang, Chiang Mai 50202

The framework species method of reforestation, developed by The Forest Restoration Research Unit
(FORRU) at Chiang Mai University, has been used successfully to restore evergreen forest on
degraded former agricultural sites in Doi Suthep-Pui National Park. However, this method has never
been fully replicated in other areas of northern Thailand. This paper reports second-year results of an
attempt to duplicate the FORRU reforestation techniques at Ban Toong Yah, Mae Chaem district,
Chiang Mai, at a similar elevation as FORRU’s original plots at Ban Mae Sa Mai, Mae Rim district,
Chiang Mai. Twenty species of framework tree seedlings were planted in June 2002. The second-year
results indicate that the seedlings achieved lower survival rates than at the FORRU’s original site.
Height growth, root collar diameter, and crown width were lower than those recorded at FORRU’s
original site. Some seedlings died because they were trampled by cows, which also ate some of the
seedlings. However, several sapling species, such as Ficus fistulosa and Phyllanthus emblica, were
able to produce new shoots from their axillary buds, after having been browsed by cows. The exposed,
windy environment of the planting site might also account for lower than expected growth and
survival rates. Fire did not occur in the second dry season. Third-year growth of the remaining
saplings will be monitored in 2004-2005. Plant diversity at the end of the third year and before
planting will be compared. Fifteen hundred seedlings of previously-planted and new species were
planted in an adjacent area of 3 Rai (0.48 Ha) in June 2004.
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The Reproductive Ecology of Trees in dry Dipterocarp Forest
at Nong Rawiang, Nakhon Ratchasima

S. Ratree! (Graduate Student), S. Thammathaworn? (Thesis Advisor),

A. Thammathaworn® (Thesis Co-advisors), B. Ponoy* (Thesis Co-advisors)

'Rajamangala Institute of Technology, Northeastern Campus, Nakhon Ratchasima 30000,

2School of Biology, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000,
*Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen 40002,

“Silvicultural Research Division, Forestry Research Office, Royal Forest Department, Bangkok 10900

The study was carried out from 2000 to 2002. The objectives of the research were to make a plant
species list, to observe flowering phenomena and pollinators, to test pollen efficiency, to study seed
production, seed dispersal, and seed quality and to establish a database of fruit and seed
morphology.The trees of this forest comprised 38 species, 33 genera and 22 families. The value of the
Shannon-Wiener index of diversity was 2.09. Shorea siamensis, Xylia xylocarpa, Ellipanthus
tomentosus and Sindora siamensis were detenmined to be the 4 dominant tree species. Light intensity
and evaporation were the factors that affected the flowering the most. Xylocopa sp. and Trigona
apicalis were the most frequent and dominant flower pollinators. Pollen germination rates of the 4
dominant tree species were less than 32 %. Sh. siamensis, X. xylocarpa and Si. siamensis had seed
germination rates more than 80 %, but E. tomentosus had only 16.25 %. The dispersal radius of mature
fruit of Sh. siamensis was longer than 30 meters.
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Comparison of litter Production and litter Decomposition for
Assessment of Carbon Sequestration Potential in Forest Ecosystems
of Kaeng Krachan National Park, Thailand

S. Jampanin Graduate Student), N. Gajaseni (Thesis Advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok 10330

An assessment of carbon sequestration in tropical rain forest, dry evergreen forest and deciduous
forest at Kaeng Krachan National Park indicated that the highest above ground biomass species was in
the high importance value index groups. However, there are a few dominant species in terms of above
ground biomass for each forest type. The highest above ground biomass occurred in tropical rain forest
(264.59 tonne/ha) where the dominant species were Castanopsis diversifolia King., Quercus lamellosa
Smith, Dipterocarpus spp., Aphanamixis polystachya Parker, Syzigium cumini (L.) Skeels, Eugenia
aequea Burm. f., and Xerospermum intermedium Radlk. The aboveground biomass in deciduous forest
was 241.36 tonne/ha, in which Tetrameles nudiflora R. Br., Largerstomia spp., Hydnocarpus
ilicifolius King and Afzelia xylocarpa Roxb were dominant species. The lowest above ground biomass
was in dry evergreen forest and was 55.19 tonne/ha, in which the dominant species were Bhesa
robusta Din Hou, Garuga pinnata Roxb. and Biachia siamensis Ganep. There is higher potential of
losing above ground biomass especially from woody litter in primary forest than in secondary forest. It
is the impact of decomposition rate and nutrient cycling that makes the difference in terms of above
ground biomass increment and carbon accumulation between primary forest and secondary forest.
Litter production and litter decomposition are being studied for assessment of carbon sequestration
potential in each forest type.
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Comparison of Leaf Area Index, Above-Ground Biomass and Carbon
Sequestration of Forest Ecosystems by Forest Inventory and Remote Sensing at
Kaeng Krachan National Park, Thailand
N. Gajaseni (Graduate Student), N. Nuanurai (Thesis Advisor)

Department of Biology, Faculty of Science, Chulalongkorn University, Phayathai Road,
Patumwan, Bangkok 10330

The objective of this study is to apply remote sensing to estimate the Leaf Area Index (LAI), above-
ground biomass and carbon sequestration of various forest types at Kaeng Krachan national park.
Sampling plots of 30x30 m were randomly located in each forest ecosystem type. The Diameter at
Breast Height (DBH) and total height of trees in each plot were measured. These data were then used
to estimate LAI and above-ground biomass by means of allometry. To position the sampling plots, the
Global Positioning System (GPS) was used. The pixel coordinates of Landsat TM image that
corresponded to the plot location were identified to determine the BDR and BDR Ratios.
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Nutrient dynamics of Natural Evergreen Forests
in the Eastern region of Thailand

P. Glumphabutr (Graduate Student), S. Kaitpraneet (Thesis Advisor)
Department of Silviculture, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900.

A nutrient dynamics study was conducted in moist evergreen forest (MEF) and hill evergreen forest
(HEF) at Khaokhitchakoot national park and in dry evergreen forest (DEF) at Khaosoidao wildlife
sanctuary, Chanthaburi. The total above ground biomass production, the rate of annual aboveground
biomass increment, the rate of litterfall and nutrient accumulation in soil differed among the evergreen
forests and affected nutrient dynamics in each part of the forest. DEF showed the highest rate of
nutrient retention in plant and soil systems followed by MEF and was lowest in HEF with regard to the
dynamics of the nutrients Nitrogen (N), Phosphorus (P), Potassium (K), Calcium (Ca) and Magnesium
(Mg). Uptake rate, rate of return and release from litterfall and decomposition were highest in DEF
followed by MEF and lowest in HEF. Furthermore, the turnover rate for nutrients in the soil surface
(Ag — layer) was highest in DEF and lowest in HEF, but turnover rates of nutrients at the soil system
(Ao — layer + mineral soil (100 cm. depth)) fluctuated for each kind of nutrient. The turnover rate of N
in the soil system was highest in MEF and lowest in DEF, of P was highest in DEF and lowest in
MEF, of K was highest in MEF and lowest in HEF, of Ca was highest in MEF and lowest in DEF and
of Mg was highest in MEF and lowest in DEF, thus suggesting that stand composition, biomass
production, litterfall production and soil fertility affected the nutrient dynamics systems of these
natural evergreen forests in the eastern region of Thailand during the study period.
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An Evaluation of Mangrove Forest in Bang Khun Thian District, Bangkok

Luangchosiri Nopphachit
Department of Economics, Faculty of Economics, Kasetsart University, Phahon Yothin Road,
Jatujak, Bangkok 10900

This study found that the option value of the Bang Khun Thian mangrove forest was an amount of
489,968,280.62 baht per year, and the existence value of this forest amounted to 662,653,619.06 baht
per year. Thus, the total value of the Bang Khun Thian mangrove forest is approximately
1,152,621,899.68 baht per year. The above value indicates that mangrove vegetation is important and
useful to the people of Bangkok and of neighboring areas both in terms of future usage and the
people’s satisfaction at its existence. However, it has been confronted with problems of degradation
and rapid reduction because of coastal erosion and encroachment for other purposes. Therefore,
Bangkok Metropolitan Administration should preserve and rehabilitate the Bang Khun Thian
mangrove forest so that it remains in good condition and abundance.
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Species Diversity and Sustainable Utilization of Medicinal Plants in
Phu Hin Rong Kla National Park, Phitsanulok.

0. Kudjabnak® Graduate Student, D. Wattanachaiyingcharoen? (Thesis Advisor),

K. Proumtep® (Thesis Co-advisor)

'Department of Biology, Faculty of Science, Naresuan University, Muang District, Phitsanulok 65000,
*Department of Agricultural Science, Faculty of Agriculture, Natural Resources and Environment,Naresuan
University, Muang District, Phitsanulok 65000

In the past, the species diversity of medicinal plants and local wisdom were utilized during the fighting
between the Thai government and the Thai communist party in Phu Hin Rong Kla National Park,
Phitsanulok. Nowadays, such knowledge is likely to disappear due to their being no study and no
collection system. Thus, the maintenance of local wisdom and the development of conservation
knowledge of medicinal plants is very important. The objectives of this research are to investigate the
diversity and utilization of medicinal plants, based on information provided by an old field doctor of
the Thai communist party between June 2004 and May 2005. Collecting of plant samples such as
leaves, flowers, fruits and photographs will be conducted in order to record morphological and
ecological characteristics. Scientific names and keys to the genera and species will be made using
taxonomic literature, herbarium specimens and illustrations. Collected plant specimens will be
compared with herbarium specimens deposited in major herbaria in Thailand.
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The Kor Tree Family in Isan Culture

B. Ketthet' and P. Prathepha®
Faculty of Humanties and Social Sciences, Mahasarakham University, Mahasarakham 44000, Thailand,
2Faculty of Technology, Mahasarakham University, Mahasarakham 44000, Thailand

This research aims at determining the diversity of the KOR tree family and its relationship to the
culture and way of life of Isan people. The research team located four local forests for the study: two
in the north Isan area and two in the south Isan area. After fieldwork, the team has found that Kor trees
are profuse only in the north Isan area, particularly in Tha Uthen district, Nakhonphanom province.
The research team selected two forests from Tha Uthen district. The first one is Dong Kra Saen forest
in Tha Jampa sub-district covering an area of 2,000 Rai. Four branches of the KOR tree family were
found, locally called Kor Yai, Kor Khee Moo, Kor Khem, and Kor Hep Ma. Fifteen communities
make use of this forest. The second forest is Dong Kham Hue local forest in Ram Ratch sub-district,
covering an area of 3,000 Rai. Four branches of the Kor tree family were found, locally called Kor
Yai, Kor Khem, Kor Hin, and Kor Nam. There were nine communities making use of the forest. There
was a total of 15,000 Kor trees in both forests. People in the areas using the two forests were divided
ethnically into four groups: Yo, Phu Tai, So and Thai-Lao. They collect forest products for food and
trading. Now, the research team is studying the relationship between Kor trees and the cultural way of
life of the local people. The research has not been completed.
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Local Knowledge-Based Natural Resource Management: A Case Study of the
Sustainable Management of Bamboo (Thyrsostachys siamensis Gamble)
U. Chatkum® (Graduate Student), S. Sukwong? (Thesis Advisor)

'Department of Silviculture, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900, *Regional
Community Forestry Training Center (RECOFTC), Kasetsart University, Chatuchak, Bangkok 10900

The livelihood of rural people is closely linked with the forest. Bamboo is one of the most useful plants
in rural areas. Bamboos are fast growing species. Thus, their production can meet local needs faster
compared to other tree species. Many forest products come from bamboo such as food, equipment and
construction materials. Nowadays the demand for bamboo products has been increasing. Most demand
comes from outside the local community. Degraded bamboo forest has become one factor which
directly affects local livelihoods. Therefore, to serve the needs for both in and outside the local
community, the use of bamboo products has to be limited, and proper management needs to be
established for sustainable bamboo forest management. Khao Rao Thien Thong Community is in Chai
Nat Province. The community forest is Mixed deciduous forest and Deciduous dipterocarp forest.
Bamboo is very important for the villagers because it enables them to have more income. A
conservation group has been created by the villagers for studying and adapting natural resource
management to be appropriate for the landscape, especially local knowledge of bamboo management,
in which they combine their basic knowledge with scientific study in good ways to increase production
and sustainability, so that the local community can develop economically and soon.
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Biodiversity Management by a Local Organization
in Kok Hin Lad Community Forest, Maha Sarakham Province

. Pohcharoen raduate Student), T. Anaman” (Thesis VISOr), S. Preapprom™ (I hesis Co-adavisor),
K. Pohch ! Graduate Student), T. A 2 (Thesis Advisor), S. Preabprom® (Thesis Co-advi
R. Phothithan* (Thesis Co-advisor)

YInterdisciplinary Program (Resource Management) Kasetsart University Phahonyothin Road, Chatuchak,
Bangkok 10900, ***4Graduate School, Kasetsart University Phahonyothin Road, Chatuchak, Bangkok 10900

For collecting data, techniques and tools of community forestry were adapted to the Rapid Rural
Appraisal (RRA) technique. Non-Timber Forest Products (NTFPs) were evaluated through
questionnaires answered by a sample group of 150 households in three villages. The study identified
various kinds of forest products from Kok Hin Lad Community Forest. These included 34 kinds of
wild mushrooms, 12 kinds of insects and products of insects, 23 kinds of wild vegetables, 6 kinds of
wild animals, 20 kinds of wild fruits, 2 kinds of edible roots, 2 kinds of pasture, and 10 kinds of herbs
or medicinal plants. The data also showed that the locals use many kinds of wood as fuel. These
products have great economic importance for the families living in the area of the community forest.
The sampled households earned about 2,038,867.00 baht in the last year. Consumption represented
about 1,002,409.00 baht per year, with about 1,036,458.00 baht per year earned from cash sales. The
study determined the factors influencing the gathering of forest products useful to the community
including taste and price of the forest product, the skills required for gathering, selecting and
gathering, and distance from home to forest. Moreover, the study determined that the conditions
necessary for managing the community’s biodiversity included: (1) the presence of a group of leaders
and coordinators, (2) local people must have the right to use the forest, (3) management needs to be
accepted by other institutions, and (4) fair allocation among local people of earnings from the forest.
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The Transfer Process of the Pagagayor’s Local Wisdom on Medicinal Herbal
Diversity: A Case Study of Nonglak Village, Takhianpom Sub-district,
Thung Hua Chang District, Lamphun Province

Suwanee Chaichana (Graduate Student) Anurak Panyanuwat (Thesis Advisor)
Man and Environment Management Graduate School, Huay Kaew Rd., A. Muang, Chiang Mai 50202

The objectives of this research were to study: (1) the local wisdom concerned with medicinal herbal
diversity management of a Papakayor community in Nonglak village; (2) the transfer process of such
local wisdom; and (3) the factors affecting the process in a tribal community in Lamphun province.
This qualitative research was conducted within the Pakakayor community context of Nonglak village,
Takianpom sub-district, Thunghuachang district, Lamphun province. The key informants for this
research consisted of native medicinal herb doctors and those people with knowledge and experience
in such local wisdom application and management. The results of the research were as follows:
1. Beliefs, values and seniority systems were used as social mechanisms of the transfer process for
local wisdom relating to medicinal herbal diversity management. The process could provide the people
with knowledge and understanding of local resource management that used to be or currently exists
within the Papakayor tribal community. Such management was an integration of old and modern
styles of learning and transfer through the following groups of people within the community. 1.1 The
transfer of medicinal herb applications at a family level was informally conducted from parents to
children. The content consisted of the methods of herb collections and applications for curing sickness
of the family members. 1.2 The transfer of medicinal herb applications from the medicinal herbal
doctors to patients or their cousins was concerned with herb collections, using herbs as food
ingredients and other necessities, including for ritual practices and beliefs. 1.3 The transfer of
medicinal herb applications was found to occur from sick people or ex-patients to other ones. That
process was carried on from the individuals to other people within the same and across other
communities. 2. Local wisdom management of medicinal herb application was transferred through
families, kinship networks and native medicinal herbal doctors. In such a process, belief and ritual
systems are involved harmoniously. The researcher found that people’s sickness and necessity for
earning their daily life were related to the existence of local wisdom. These matters resulted in an
extension of native herbs both into their home gardens and natural bush, and also the existence of
native herb diversity and self-reliance of the community. 3. Factors related to the transfer process of
medicinal herb management consisted of traditions, rites, and native beliefs for managing natural
resource diversity.
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Current Knowledge of Wild Plants Utilized by Hilltribes of Northern Thailand

Sutharm Areekul
Royal Project Researcher, Kasetsart University, Jatujuk, Bangkok, 10900

The objective of this project is to investigate and review current knowledge of wild plants utilized by
hilltribes of Northern Thailand. The study covered the areas where Royal Projects occurred and
included four Royal Research Centers and thirty-three Royal Project Development Centers located in
Lumpoon, Chiang Mai, Chiang Rai and Mae Hong Son Provinces. These areas are inhabited by Lahu,
Karen, Shan, Yao, Palau, Lusu, Akha, Hmong, Lawa, Yunnanese and Mien Hilltribes. The
investigation covered: hilltribe knowledge; current research in literature on wild plants and
information on scientific and vernacular names; plant descriptions; propagation and distribution,
hilltribe, native and foreign uses; nutritive, medicinal, plant protective and other properties; and phyto
chemicals have been included wherever possible. A total of 428 plant species used by hilltribes has
been completed and included in this report.
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Local Knowledge of Conservation and Utilization of Rice
Diversity among Ethnic Communities along the Thai — Laos Border

Satian Chunta
Wiangkaen Hospital, 115 Muangyai Subdistrict, Wiangkaen District, Chiang Rai Province 57310

This research project “Local Knowledge of Conservation and Utilization of Rice Diversity among
Ethnic Communities along the Thai-Laos Border” aims to understand and explain the relationship
between rice diversity and local knowledge of ethnic groups along the Thai—Laos border in upper
northern Thailand. There is special emphasis on the repertoire of knowledge regarding rice biological
resource management, production systems, ecosystems, and modes of thought among various ethnic
groups in a community and natural interaction context. The research found that rice diversity
sustainability depended on local knowledge of rice utilization. Therefore, research on natural
rehabilitation and policy of rice diversity development should address the cultural diversity and
indigenous knowledge which are the basic conditions for the pursuit of sustainable development.
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A study on Optimal Media for the Development of Techniques for Culturing
Lichenized Fungi for the Production and Screening of Bioactive compounds

V. Sri-indrasutdhi, S. Sivichai and N.L. Hywel-Jones
Mycology Laboratory, National Center for Genetic Engineering and Biotechnology, Thailand Science Park, 113
Pahonyothin Road, Khlong 1, Khlong Luang, Pathum Thani 12120

From December 2003 to May 2004, eighty-seven samples of lichen were collected from 3 National
Parks in western and southern Thailand. The samples were classified into crustose 80%, foliose 14%,
gelatinous lichen 1% and unidentified 5%. They were identified into 3 orders including 8 families, 21
genera and approximately 57 species. The common types were crustose lichens with a lirellate (lip
shape) characteristic and comprised the highest diversity with 36% of species. The lichens were
isolated from ascospores by a spore discharging technique with 15 strains showing good growing
characteristics. Cultures have been deposited and preserved in the BIOTEC Culture Collection.
Twenty-nine lichenized samples were investigated for optimal culture media and screened for the
production of primary bioactive compounds. The samples were first pretreated by shaking in a malt-
yeast extract medium at 200 rounds per minute and 25°C for 2 months and then extracted with 50:50
methanol:dichloromethane. More bioactive compounds were found in cell extracts than in broth.
However, these were preliminary results. More tests in detail, such as anti-tuberculosis, anti-fungal,
anti-malaria, anti-cancer and anti-Herpes simplex are now being conducted at a bioassay research
facility laboratory.
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Screening for Phenoloxidase-Producing Fungi

K. Cha—aim (Graduate-student), H. Punnapayak (Thesis Advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Phyathai Road,
Pathumwan, Bangkok 10330

Collection of white-rot fungi in the family Ganodermataceae was conducted in 9 provinces
in Thailand. A total of 24 samples were collected. They were found to belong to 2 genera, Ganoderma
and Amauroderma. In the genus Ganoderma, there were 23 samples identified as Ganoderma sp. (5
samples), G. lucidum (7 samples), G. applanatum (2 samples), G. fulvellum (2 samples), G. brownii (2
samples), and one sample for each of the species, G. gibbosum, G. hainanense, G. kunmingense, G.
multiplicatum, and G. shandongense. In the genus Amauroderma only one sample, Amauroderma
rugosum, was found. All fungal isolates grew well in PDB medium at 30°c and pH 5.0. The detection
of phenoloxidase production was determined using chemical reagents. Most isolates gave positive
results for laccase and peroxidase activity. To determine the ability to degrade lignin, each selected
isolate was incubated in a medium containing eucalyptus sawdust for one month. Three isolates,
namely G. brownii KH2, G. gibbosum LP2, and G. lucidum BK2, showed superior ability to decrease
the lignin content in sawdust by 16.52-19.49 %. The production of phenoloxidases (laccase, Lac and
manganese peroxidase, MnP) from these three species using 4 uM guaiacol as an inducer and
synthetic sponge as the hyphal supporter was performed under shaking conditions at 30 + 2°C. The
Lac and MnP activities in crude preparations were found to be 1.608x10* U/ml and 2.532x10™ for G.
brownii, 0.474x10™* U/ml and 2.052x10* U/ml for G. gibbosum, and 1.080x10™* U/ml and 5.244x10™
U/ml for G. lucidum, respectively. After partial purification by ammonium sulfate precipitation, the
activities of Lac increased 6.06 — 9.38 fold while those of MnP increased 3.34 — 10.99 fold for all
species.
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Acidic and Basic Carbohydrase Enzymes
Produced from Fungi Isolated in Thailand
Benchaporn Buaban, Ukrit Rattanachomsri, Pongsuda Pongtanya and Kanyawim Kirtikara

National Center for Genetic Engineering and Biotechnology, National Science and Technology Development
Agency, 113 Thailand Science Park, Paholyothin Rd., Pathumthani 12120

Highly acid/basic tolerant carbohydrase enzymes such as cellulase, xylanase and starch-degrading
enzymes that function in extremely low and high pH conditions have broad applications. Some of
these enzymes can be obtained from microorganisms such as fungi. In our preliminary experiments,
we identified approximately 700 fungal isolates with carbohydrase activities at non-extreme pH’s. In
this research, we further tested these isolates and additional fungal strains for the activities of their
carbohydrase enzymes including those of cellulase, xylanase, starch degrading enzymes and f-
glucanase, at pH 3.0 and pH 10.0. These 890 isolates were comprised of 189 isolates of xylaria, 136
isolates of endophytes, 84 isolates of seed fungi, 48 isolates of sand fungi, 376 isolates of soil fungi
and 57 isolates of dung fungi. In conclusion, the results showed that sand and soil fungi exhibited high
levels of cellulase, xylanase and B—glucanase activities at pH 3.0. Endophytic, sand, soil and dung
fungi exhibited high levels of xylanase activity at pH 10.0. None of the fungi examined has shown
high levels of starch degrading enzyme activity at pH 3.0 or 10.0, and cellulase or 3-glucanase activity
at pH 10.0. All cellulase, xylanase, starch degrading enzymes and B-glucanase that function in
extremely acidic conditions exhibited optimal pH below 7.0. Our results will provide a basis for
selecting suitable microorganisms that produce enzymes for different industrial requirements.
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Sugar Composition of Polysaccharides
of <Hed Lab Alga» (Nostoc commune, Cyanophyta)

N. Chansawang" (Graduate Student), S. Choojun® (Thesis Advisor), A. Mahakhant (Thesis Co-advisor)
!Biotechnology, Faculty of Science, King Mongkut Institute of Technology Ladkrabang, Ladkrabang, Bangkok
10520, *Microbiological Resources Centre, Thailand Institute of Scientific and Technological Research,

Klongluang Patumthanee 12120

“Hed Lab Alga” (Nostoc commune Vaucher, Cyanobacteria) with three different characteristics were
collected from 3 sources: (1) thin jelly-like sheets from a natural habitat; (2) jelly-like spheroid
colonies from solid medium cultivation; and (3) spheroidal colonies containing viscous fluid from
liquid media cultivation. All samples were extracted for polysaccharides using 3 solvents, hot water,
80% ethanol, and 0.1 M EDTA. Hot water extraction yielded the highest amount of polysaccharide,
followed by ethanol and EDTA extractions. The highest amount of polysaccharide at 53.03 mg.g™ dry
algae was obtained from algae cultured on BGA agar medium. Samples were analysed using a Gas
Chromatography-Mass Selective Detector for the 11 monosaccharides: fucose, xylose, ribose,
mannose, fructose, galactose, glucose, galacturonic acid, glucuronic acid, arabinose, and rhamnose.
All of the monosaccharides were found in the 3 types of algae. However, the amount of each
monosaccharide was different in each group.
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Research and Development of Food Products
from the “Hed Lab” alga (Nostoc commune, Cyanophyta)

A. Mahakhant', U. Klinhom? M. Tungthananuwat', C. Thippayasuksri’, W. Kunlayalung®, W. Phatomyothin®,
I. Chatket!, P. Srinorakut*, P. Boonyaphak®, K. Saekow?, S. Srisawat', V. Arunpairojana® and S. Nutalai*
Thailand Institute of Scientific and Technology Research, Techno Polis, Klong Luang, Patumthani 12120,
’Mahasarakham University (MSU), Tumbol Ta-Lad, Muang, Maha Sarakham 44001

“Hed Lab” alga (HLA, Nostoc commune, Cyanophyta) is an edible blue-green alga (cyanobacterium)
that occors on saline soil in “Dun Lampan Forest”, Na Chuak, Maha Sarakham province. During the
rainy season, the only season for propagation of HLA, local people pick and cook HLA for their
unique dishes. Thus, the HLA has become a vulnerable species. This research was conducted to
initiate the sustainable management of HLA both for conservation and for research and development
of value-added products. The experimental results indicate that long-term preservation of HLA could
be achieved by using cryopreservation techniques. An Optimal agar cultivation medium was obtained
by modification of BGA medium as follows: no addition of NaCl, reduction of CaCl, to 0.08 mg/I,
addition of K,HPO, and MgSO,7H,0 up to 0.9 and 1.0 mg/l, respectively, with initial pH 7.5-8. By
using this optimal medium, about a 5-fold increase in HLA vyield was achieved, while the final yield
obtained was about 34-fold greater than that of the initial. Comparison of nutritional value between
natural and cultivated HLA showed that vitamin A, and the essential amino acids, methionine, leucine
and tryptophane, increased in cultivated HLA by 9, 5, 3, and 2-fold, respectively. In contrast, dietary
fiber was reduced by 16-fold. Several food products have been developed from both natural and
cultivated HLA, such as snacks (sweet and salty taste), HLA seasoning, Thai dancing (Japanese
“Furikake”), instant HLA (Lab), instant soup, HLA agar (green tea flavour), HLA jelly and HLA
drinks (various fruit flavours).
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DNA sequence analysis of a Starch-Synthesizing gene (waxy gene)
of Rice for Investigating modes of Gene Expression
Preecha Prathepha

Department of Biotechnology, Faculty of Technology, Mahasarakham University,
Mahasarakham 44000, Thailand

The rice waxy gene encodes a granule-bound starch synthase (GBSS) for synthesis of amylose in
endosperm tissue. In Thailand, there are numerous rice varieties with variation in apparent amylose
content. Amylose content is a key determinant of the cooking and processing quality of rice (Oryza
sativa). Low amylose levels are usually associated with tender, cohesive, glossy cooked rice, while
higher amylose levels tend to cook dry, be fluffy and separate. Based on previous studies, the mutation
G to T at the 5° splice site of the leader intron caused a low level of gene expression due to decreased
accumulation of mature mMRNA. Moreover, the presence of premature translation termination codons
in cDNA sequences caused mature mRNA degradation (or nonsense-mediated decay). This study
attempts to search for molecular evidence that may exist in the DNA sequences of the representative
rice varieties, KDML105, RD 15, RD 6, and Hom Nahng Nuan. By DNA sequence comparison, we
hope to find some molecular evidence for describing and supporting the expression of the rice waxy
gene at the DNA level.
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Cloning and Heterologous Expression of the Chitinase
Gene from An Endophytic Actinomycete for Antifungal Activity Improvement

T. Taechowisan (Graduate Student), S. Lumyong (Thesis Advisor), John F Peberdy (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Hauwkaew Road, Chiang Mai 50200

The gene chi40, which codes for chitinase, was cloned from the endophytic Streptomyces aureofaciens
CMUAC130. Its complete sequence was determined, and the deduced amino acid sequence of the
enzyme designated Chi40_Sau yielded an open reading frame coding for 413 amino acids of a 40-KDa
precursor protein with a putative leader peptide at its N-terminus. The nucleotide and polypeptide
sequences of Chi40_Sau showed 95 and 87% identity with the corresponding gene and enzyme, Chia
of Streptomyces thermoviolaceus, respectively. Escherichia coli JIM109 carrying the S. aureofaciens
CMUAC130 chi40 gene produced a secreted Chi40_Sau. The antifungal activity of the chitinase was
demonstrated in vitro by inhibition of hyphal extension and spore germination in Fusarium
oxysporum.
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CAMP Phosphodiesterase inhibitors from the tubers of Mucuna collettii Lace.

S. Roengsumran®, A. Petsom® and W. Cherdshewasart?

!Department of Chemistry, Faculty of Science, Chulalongkorn University, Phyathai Road,
Patumwan, Bangkok 10330,

“Department of Biology, Faculty of Science, Chulalongkorn University,

Phyathai Road, Patumwan, Bangkok 10330

One mixture and three compounds were isolated from the fresh tubers of Mucuna collettii Lace. by
extraction, which made use of solvents, and by chromatographic techniques. These compounds were
characterized by their physical properties, chemical reaction and spectroscopic data. The first mixture
was a mixture of campesterol, stigmasterol and g-sitosterol. The second, the third and the fourth
compounds were kaempferol, quercetin and hopeaphenol. The effects of each compound in inhibiting
cyclic AMP Phosphodiesterase were tested. It was found that kaempferol, quercetin and hopeaphenol
all had great effects in inhibiting cyclic AMP Phosphodiesterase. They had 1Csq values of 281.83,
80.91 and 22.75 ug/ml, respectively. These values were compared to the standard compound,
theophylline, which has an ICs value of 419.76 ng/ml.
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Isolation and Identification of acetic acid bacteria from sources in Thailand,
especially at Thong Pha Phum, Kanchanaburi

Pattaraporn Yukphan, Wanchern Potacharoen, Morakot Tanticharoen and Yuzo Yamada
BIOTEC Culture Collection, National Center for Genetic Engineering and Biotechnology, National Science and

Technology Development Agency, Pathumthani 12120, Thailand

Seven hundred and thirteen sources, including flowers, fruits and so on, were collected for isolation of
acetic acid bacteria at Thongphaphum, Kanchanaburi, and other districts in Thailand between January
2002 and November 2003. Four hundred and sixty-eight bacterial strains were isolated from
182 sources (25.5% of all sources) by using four kinds of enrichment culture media: glucose-ethanol-
acetic acid medium (pH 3.5), sorbitol medium (pH 3.5), sucrose-acetic acid medium (pH 3.5) and
methanol medium (pH 4.0). One hundred and sixty-one isolates (34.4%) were not oxidative but
fermentative bacteria. The remaining 307 isolates (65.6%) were assumed to be acetic acid bacteria.
On the basis of their morphological, physiological, biochemical, chemotaxonomic and molecular-
biological characteristics, 278 isolates (90.5% of all the acetic acid bacteria) were divided into four
genera, viz. Asaia (155 isolates, 50.5%), Gluconobacter (109 isolates, 35.5%), Gluconacetobacter
(4 isolates, 1.3%) and Kozakia (1 isolate, 0.3%), and one group comprised unidentified isolates
(2.9%). The remaining 29 isolates (9.5%) are under investigation for their characterization. A new
species, Asaia krungthepensis Yukphan et al. 2004, was proposed as the third species of the genus
Asaia among the isolated strains. These results indicated that anomalous acetic acid bacteria such as
Asaia strains, which hardly produce any acetic acid from ethanol and have a low tolerance toward
acetic acid, exist mostly in sources collected in Thailand.
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Diversity of Macroalgae and Benthic Diatoms in the Area of the Golden Jubilee
Thong Pha Phum Project, Thong Pha Phum District, Kanchanaburi Province

S. Suphan (Graduate Student), Y. Peerapornpisal (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University 50200

A study was carried out between November 2001 and January 2003. Samples were collected from 8
sites. Sixty-one species of macroalgae were found and classified into 4 Divisions. The majority were:
green algae, Zygnema spp. and Stigeoclonium spp., in the Division Chlorophyta; red algae,
Batrachospermum spp. and 4udouinella spp., N the Division Rhodophyta; and blue green algae,

Nostochopsis lobatus Wood and Phormidium spp., in the Division Cyanophyta. One hundred and
sixty-two species of benthic diatoms were found and classified in the Division Bacillariophyta. Most
were pennate diatoms e.g. Achnanthes spp., Navicula spp. and Gomphonema spp. Fifty-six species of
algae were new records for Thailand; eleven of them were macroalgae and forty-five were benthic
diatoms. Some physical and chemical factors were investigated for evaluating water quality. It was
found that water quality, based on trophic level, in the undisturbed area could be classified as
oligotrophic — mesotrophic. In the disturbed area, the water quality was mesotrophic-eutrophic. The
Multivariate Statisical Package (MVSP) version 3.1 was used to determine indicator species for water
quality. It was found that the macroalgae, Batrachospermum gelatinosum (Linnaeus) de Candolle, and
the benthic diatom, Achnanthes minutissima Kiitzing var. minutissima, could be used as indicators of
clean — moderate water quality, whereas the macroalgae, Stigeoclonium lubricum (Diltwyn) Kutzing
and Nostochopsis lobatus Wood, and the benthic diatoms, Achnanthes biasolettiana Grunow var.
biasolettiana, could be used as indicatiors of moderate — polluted water quality.
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Cladocera diversity, Abundance and Habitat in Stream
in Thong Pha Phum, Kanchanaburi Province
P. Sa-ardrit* (BRT Assistant researcher), F.W.H. Beamish? (Research Advisor)

'BRT, 5" Floor, NSTDA Building, 73/1 Rama VI Road, Rajdhevee, Bangkok 10400, Department of Biology,
Faculty of Science, Burapha University, Muang District, Chonburi 20131

Longitudinal and temporal distribution was determined for the cumulative total of 7 families, 27
genera and 40 species of cladocera found at sites between the headwaters and the mouth of Khayeng
Stream, a relatively pristine waterway in western Thailand. Cladocera were confined mostly to lentic
areas and abundance between April and September 2003 was highest in September, largely as a
consequence of a floodplain that developed near the mouth. Species richness was related directly to
Cladocera abundance. Cladocera were dominated numerically by three species, Ceriodaphnia cornuta
Sars, 1885, Diaphanosoma excisum Sars, 1885, and D. sarsi Richard, 1894. Most species assemblages
fell within four groups. Conductivity, water velocity, pH and temperature were important to species
distribution, particularly velocity and conductivity. The largest group of assemblages was also the
most speciose and occurred in moderate abundance. Commonly occurring species in this group were
Karualona sp., Macrothrix flabelligera Smirnov, 1992, and Ceriodaphnia cornuta Sars, 1885. The
second group was also speciose but low in overall abundance. Prominent species included Dunhevedia
crassa King, 1853, and Karualona sp. Species abundance in groups 1 and 2 tended to be positively
related to conductivity and negatively, but weakly, related to pH and temperature. The third group of
assemblages consisted of a single species, Dunhevedia serrata Daday, 1898, and occurred in water of
low conductivity. The fourth group of assemblages contained few species and was low in abundance.
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Vascular Plants in Phu areas
of Western Thong Pha Phum, Kanchanaburi Province
P. Darumas, T. Seelanan, C. Chunwasi and S. Dhannawat

Department of Botany, Faculty of Science, Chulalongkorn University, Phayathai Rd.,
Pathumwan, Bangkok 10330

Accordingly, many plant species have used the areas as refuges that at present have been diminishing.
We carried out an expedition to 3 phu areas in Tambon Huai Khayeng, Thongphaphum District,
namely (i) Pong Phu Ron at Ban Huai Khayeng, (ii) Phu Poo Rajinee at Moo 5 Ban Rai Pa, and (iii)
Phu Chumchon at Ban Tha Madua at Moo 1 Ban Tha Madua, from December 2001 to November
2003. We collected 493 specimens, of which 300 were identified to 219 species in 165 genera and 74
families. These were categorized into pteridophytes and seed plants. There were 23 species in 17
genera and 12 families that belonged to the former, of which the family Polypodiaceae was the richest
in terms of species number, i.e., 8 species in 5 genera. For the seed plants, only flowering plants were
found, which comprised 124 species in 99 genera and 49 families of dicots and 72 species in 49 genera
and 13 families of monocots. Among the flowering plants, the family Orchidaceae was the richest with
55 species in 33 genera. The second was Convolvulaceae with 9 species in 5 genera while the third
were Labiatae and Asclepiadaceae each with 8 species in 5 and 4 genera, respectively. Phu Poo
Rajinee and Phu Chumchon are similar ecologically and share the same dominant plant species
including Elaeocarpus gradiflorus Sm., Glochidion lanceolarium (Roxb.) Voigt.,, Syzygium
diospyrifolium (Wall. ex Duthie) S.N. Mitra, Pandanus unicornutus St. John, Tacca chantrieri Andre,
Salacca sp., and rattans. In contrast, Pong Phu Ron is markedly different ecologically; this may be due
to factors such as having hot spring water, and atmospheric components, and the fact that this phu is
part of an elephant food and mudding area.
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Systematic Studies of the Leguminosae—Caesalpinioideae
in Thong Pha Phum Forest, Kanchanaburi Province.
T. Putthai (Graduate Student), D. Sookchaloem (Thesis Advisor)

Department of Forest Biology, Faculty of Forestry, Kasetsart University, Phaholyothin Road,
Chatuchak, Bangkok 10900

Systematic studies of the Leguminosae-Caesalpinioideae in Thong Pha Phum Forest, Kanchanaburi
Province, are focused on morphological characters, ecology, distribution, diversity of species and
habitats and the production of taxonomic keys. The study was conducted by survey and collection of
plants from various vegetation types in Thong Pha Phum Forest. Photographs that showed
morphological and ecological data were recorded for each plant species. Specimens were identified
using morphological characters and compared with identified specimens deposited at the Forest
Herbarium, National Parks, Wildlife and Plant Conservation Department, and the Sirindhorn
Herbarium, Department of Agriculture. Keys to genera and species with full descriptions supported by
line drawings are provided. As a result of surveying in the area for a period of one month, plant
specimens were found in five genera as follows: Bauhinia, Caesalpinia, Cassia, Chaemaecrista,
Senna. The plants were identified to species level as follows, Caesalpinia cucullata Roxb., C.
mimosoides Lam., Cassia fistula L., Senna siamea (Lam.) Irwin & Barneby and S. timorensis (DC.)
Irwin & Barneby.

TUENUNARLalATINTIFLUASINENTWUT ; msﬂing&/?mmiﬂizﬁﬁ/[ﬂwmi BRT A3971 8
14-17 ganaw 2547 Isausulowaudwaidn v, gawgini

112 i
Ll RT. F




a - § @ .
ﬂ']iﬁﬂ'iﬂ"la%ﬂi&l']ﬁ']%waﬂWiimWfﬁ')ﬁﬂlﬂN (Rubiaceae)
A& A Ao o a
1%7‘%7\3]']7]8\3“']%“ "i]\‘]‘lﬁ']ﬂﬂ'lfy"ﬂ%‘l‘!i

a a o = a el 2
Egﬁ@'] ﬂﬂﬂéj’???m (unﬂni"ﬂ), @7')\729 ﬁ:ﬂ/l,ﬂﬂll (19'7@'75117/)7J5ﬂ1“f’7)

a a A 1y @ 6 a o 6 a o
ﬂ?ﬂ?"lﬂ"ﬂ???’lﬂ?ﬂ’l?&l FATUZIUATITET WU VINLINULIN YO TFAINAT ﬂu%W‘ViNZﬂFH YAINT NINNWY 10900

BUANRUNIAIUAN BN 2546-WOENNAN 2547  RLNBANBIANURIINTHA  ANBIENIIFEMININGT
MINTENuRUS anauznefnding wexdarhdinulunsdusnanausziievesnssaiodidy laums
Wununansssnsanthafiedy g Alanwinauanaenwluiuidns  nsiemzfduwnnss o
g; v a wa AWLDC%’ s 1 til t!ltg v o s [l

nilumesmauazluiaslians amehldifuaagrsnninidnsladszanm 70 wanees Suunalaing
ﬁﬁ@aﬂvl,ﬁ'l,mzﬁuaqa w21 ana o9k anailinun (Aidia) &NALARAWY  (Canthium) SNANZLAA

Catunaregam), aqamjﬂmﬁﬂ (Galium), SNAFNANWAN (Gardenia) aNawNzAfn (Geophila) SNANNAUY

o
(2

(
(Hedyotis) anaidal (ixora) anadaluida (Lasianthus) anase (Morinda) anadaLin (Oxyceros) Sauiudu
(Metadina) aqamﬁqumn (Mitracarpus) aqaﬂizvj&l (Mitragyna) aqa@laum (Mussaenda) aqanuﬁuﬁu
(Ophiorrhiza) aqawﬂvm (Paederia) aqmﬁml’n (Pavetta) aqamz@wlul%qj (Spermacoce) aqa’%’uﬂm
(Tarenna) S|NAWWLINTG  (Uncaria) WRsRNAWISNINY  (Wendlandia) sRefdenssiToudldun  usdau
(Geophila herbacea Ktze.) ﬁm‘.ﬁf;lﬁu (Hedyotis ovatifolia Cav.) 989 (H. coronaria Craib) TRaLaIm (H.
diffusa Willd.) ﬂizﬁau‘lﬁy (Mitragyna brunonis Craib) Wth (Ixora butterwickii Hole) NN (I. javanica
DC.) EJE]Lf]‘Iau (Morinda elliptica (Hook.f.) Ridl. Iaunﬂm (M. scabrida Craib) RIGTR (Pavetta tomentosa A.
Rich) %mmﬁ’lﬁ (Uncaria lanosa Wall. var. ferrea (Blume) Ridsdale.) LLﬂ:L‘D']ﬂ’J’I&ILL&i%QU (U. macrophylla

Wall.) WIIN9 (Wendlandia paniculata DC.) uae W. tinctoria DC.

Systematic Studies of Rubiaceae
in Thong Pha Phum Forest, Kanchanaburi Province.
S. Sillapasuwan (Graduate Student), D. Sookchaloem (Thesis advisor)

Department of Forest Biology, Faculty of Forestry, Kasetsart University, Paholyothin Road,
Chatuchak, Bangkok 10900

Systematic studies of Rubiaceae were carried out in Thong Pha Phum Forest from May 2003 to May
2004. Species diversity, morphological characteristics, ecology, and natural distributions were
recorded, and taxonomic keys were produced. Plants from various forest types with different
ecological habitats were collected for identification and preparation of herbarium specimens. Up to
now, 70 specimens have been collected from study areas. Plant specimens were examined and
identified to generic level with 21 genera: Aidia, Canthium, Catunaregam, Galium, Gardenia,
Geophila, Hedyotis, Ixora, Lasianthus, Morinda, Oxyceros, Metadina, Mitracarpus, Mitragyna,
Mussaenda, Ophiorrhiza, Paederia, Pavetta, Spermacoce, Tarenna, Uncaria and Wendlandia. Plant
species named are as follows: Geophila herbacea Ktze., Hedyotis ovatifolia Cav., H. coronaria Craib,
H. diffusa Willd., Mitragyna brunonis Craib, Ixora butterwickii Hole, I. javanica DC., Morinda
elliptica (Hook.f.) Ridl., M. scabrida Craib, Pavetta tomentosa A. Rich), Uncaria lanosa Wall. var.
ferrea (Blume) Ridsdale., U. macrophylla Wall., Wendlandia paniculata DC.and W. tinctoria DC.
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Species Diversity of Orchidaceae in
Thong Pha Phum Forest, Kanchanaburi Province

S. Sittisatjathum (Graduate Student), D. Sookchaloem (Thesis Advisor)
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

A study was conducted from April 2002 to March 2003. The study aimed to determine species
diversity, morphological characteristics, ecology, distribution and status of orchid species. Orchids
were collected for identification and classification. At present, 226 specimens have been collected.
Fertile specimens were identified to genus level and were categorized into 34 genera and 56 species.
Orchids consisted of 12 species of terrestrial orchid, one species of saprophytic orchid (Epipogium
roseum), and 44 species of epiphytic orchid. Species found living in mixed deciduous forest included
Ascocentrum curvifolium, Brachycorythis henryii, and Habenaria rhodocheila, in dry evergreen forest
were Tropidia angulosa and Liparis wrayii, and in mountain evergreen forest included Otochilus
fascus, Porpax gigantea, and Dendrobium devonianum. Based on plant abundance status, the orchids
were separated into 2 types. First are rare species, which comprise 18 species and include Porpax
gigantea and Nervilia plicata. Second are common species, which comprise 38 species including
Nervilia aragoana and Trichotosia dasyphylla. One endemic species was found, namely Bulbophyllum
nanopetalum, and 2 species, namely Bulbophyllum reichenbachii and Coelogyne ustulata, are newly
recorded in Thailand. Five species could not be identified as follows: 3 species of Bulbophyllum, 1
species of Oberoniua and 1 species of Porpax.
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Systematic Studies of Zingiberaceae
in Thong Pha Phum Forest, Kanchanaburi Province

K. Suvandech (Graduate Student), D. Sookchaloem (Thesis Advisor)

Department of Forest Biology, Faculty of Forestry, Kasetsart University, Paholyothin road,
Chatuchak, Bangkok 10900

Thong Pha Phum Forest, Kanchanaburi province, is an abundant forest with a high diversity of plant
species especially in the family Zingiberaceae. Systematic studies of Zingiberaceae are needed in
order to enumerate species diversity, characteristics, habits, ecological habitats and uses. A data base
from this research will be used for management, maintenance of biological resources and studies of
uses for related subjects. In one year of study from May 2003 to May 2004, survey and collection of
specimens was conducted in every plant community. A total of 55 specimens were collected from this
area. Fertile specimens have been examined and identified to generic level for 9 genera: Alpinia,
Amomum, Boesenbergia, Curcuma, Etlingera, Globba, Hedychium, Kaempferia and Zingiber. Some
taxa have been named, for instance Curcuma parviflora Wall., C. roscoeana Wall., Etlingera
littoralis (Koenig) Giseke, Globba albiflora Ridl.,, Hedychium stenopetalum Lodd., Kaempferia
candida Wall., K. pulchra Ridl., K. rotunda L., Boesenbergia rotunda (L.) Mansf., B. siamensis
(Gagnep.) P.Sirirugs and Zingiber zerumbet (L.) Sm.
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Taxonomic Study of Grasses (Gramineae) in Western Thong Pha Phum,
Thong Pha Phum District, Kanchanaburi Province

S. Sirimongkol* (Graduate Student), K. Chayamarit® (Thesis Advisor)

'Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900,
*The Forest Herbarium, Silviculture and Botany Division, National Parks Wildlife and Plant Conservation
Department, Chatuchak, Bangkok 10900

A taxonomic study of grasses (Gramineae) in Western Thong Pha Phum has been conducted since
March 2003. The study focuses on morphological characters, distribution and ecology, and also
includes uses. Keys to genus and species will be constructed after examining all specimens collected
from the study area. The characteristics of all species will be described, together with data of
distribution, ecology and uses. In the first year, surveys and plant collection covered 80% of the study
area. At present there are 79 specimens which have been identified to 32 genera and 43 species.
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Diversity of Pteridophytes in Undisturbed and
Disturbed Forest in West Thong Pha Phum Area

T. Boonkerd and R. Pollawatn
Department of Botany, Faculty of Science, Chulalongkorn Unversity, Prathumwan, Bangkok 10330

This research aimed to investigate the taxonomic diversity of pteridophytes in West Thong Pha Phum
area. The pteridophytes were collected along existing forest trails/roads. So far, 515 specimens have
been collected, and 171 species and 9 infraspecific taxa have been determined. It was found that 5
species and 1 variety are new records for Thailand, i.e. Adiantum philippense L. var. subjunonicum H.
Christ, Arachniodes coniifolia (Moore) Ching, Belvisia spicata (L.f) Mirbel ex Copel., Loxogramme
centicola M.G. Price, Polystichum pseudotsus-simense Ching and Polystichum scariosum (Roxb.) C.
Morton. It is important to note that three of these newly recorded species, namely Arachniodes
coniifolia, Polystichum pseudotsus-simense and Polystichum scariosum, were found only once and in
rather small numbers. These species may be extirpated from the country soon if their present habitats
continue to be disturbed. Among the 180 taxa, 8 species could not be determined due to the lack of
fertile structures as well as keys to species. It seems likely that 3 out of the 8 unknown species are
probably newly recorded taxa for Thailand or new to science, viz. 1 species of Cyathea and 2 species
of Pteris, and are worth further investigation.
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Pteridophyte Diversity along a Gradient of Disturbance within Mine Sites
in Thong Pha Phum District, Kanchanaburi Province

A. Sathapattayanon (Graduate Student), T. Boonkerd (Thesis Advisor)
Department of Botany, Faculty of Science, Chulalongkorn Uinversity, Pathumwan, Bangkok 10330, Thailand

The diversity of pteridophytes in Thong Pha Phum District, Kanchanaburi Province, was investigated
along a gradient of disturbance within mine sites from July 2002 to March 2003. Twelve plots of 5 x
20 meters have been established in each of three study sites, i.e. abandoned mines, forest remnants in
mine areas and natural forests. Species richness, species diversity, species evenness and species
similarity were estimated. Other physical factors related to pteridophyte diversity were examined,
including light intensity and leaf temperature. Species richness and species diversity of abandoned
mines were lower than those in forest remnants in mine areas and in natural forests, while species
evenness was the highest of all. Low species similarity was observed, thus indicating the differences in
pteridophyte species between each site. Light intensity and leaf temperature showed negative
significant correlations with species richness, but was positively significantly correlated with species
evenness. However, significant correlations between these physical factors and species diversity were
not found. One hundred and eighty-four specimens of pteridophytes were collected from the 36
sampling plots and identified to 65 species, 1 subspecies, and 5 varieties in 40 genera from 20
families. It was found that Cheilanthes tenuifolia (Burm. f.) Sw., Sphenomeris chinensis (L.) Maxon
var. divaricata (H. Christ) K.U. Kramer and Lycopodiella cernua (L.) Pic. Serm. only occurred in
abandoned mines and tended to be indicator species for disturbed areas. Two terrestrial ferns, namely
Lindsaea ensifolia Sw. and Pteris biaurita L., were commonly found in all study sites.
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Diversity and Uses of Medicinal Plants
in Huai Kayeng, Thong Pha Phum District, Kanchanaburi Province

Yongyuth Amnakmanee
5" Floor, NSTDA Building, 73/1 Rama VI Road, Radhevee, Bangkok 10400

The purpose of this research was to study the diversity and uses of medicinal plants at Huai Kayeng,
Thong Pha Phum District, Kanchanaburi Province. The work was conducted between September 2002
and September 2003. Specimens were collected, identified and photographed. A total of 35 tincture
formulations and 100 species, 77 genera and 66 families of utilized plant were collected. Some high
value medicinal plants used for making spiritual liquor in Huai Kayeng are Elephantopus scaber L.,
Piper aurantiacum Mig., Angiopteris evecta (Forst.) Hoffm., Andrographis paniculata Wall. ex.
Ness., Tacca chantrieri Andre., Zingiber cassumunar Roxb., Tinospora tuberculata Beaumee.,
Oxyceros horridus Lour., and Rauvolfia serpentine Benth. ex. Kurz.

Tusuunaadelasensissussineiinus : mavszguisimavszirdlasenis BRT a5l 8 ' -®: 1o
14-17 ganaw 2547 lsausulowoudwandn 9. gowgimi =2



a 1 ¢ a y Aag 1 A& [
msdsziinamoidsegasasvasnananantnilgitala
é’f'ml,maiaﬂ%'wmns%amwmaaaguﬁuﬁ’aaﬁ%‘luﬁmav’f'mms_ia

2UNANBININA WIANYINY?

lanos ungenes (§7104n3981aT9n3 BRT)
an1i39ulaTans BRT naswniaziuan ¢ Yok 5 0.na9and 9.magauy3 71180

ﬁﬂmﬁdmmé‘wﬁuﬁmamwuﬁumsﬁaﬁamﬂ“ﬁﬁiziwﬁmnﬂﬂﬁ Tugruaasnandnanindlsiielivie
w0911 §as51 wasdasin @aamumséﬁmLﬁaﬂsuﬁugadwaawaNammﬂﬂwﬁm‘*ﬁl,f:avlﬁaaﬂmLflué"nfm
Muiimsetueluuuuaznizuauwnslumsiivnizesih Warhanugn e fesnsmeauFu R RETE RIS
guzwAunInenah T,@mjaLﬁu@’mmﬂ%ﬂsﬂﬂ"ﬁﬁmnﬂ%'wmmﬂﬂﬁﬁv’a udafaaufisdfaytu veshialding
mmé'}ﬁ@@iami@hsd%’imaaqmu’tu@‘huaﬁ'smﬂusiamimma@ waazlinanAaanthfisansafiuwanly
aulnanilne uwaziuundsasimeldliungurwdudiwanann g e wiald dndh waladith wazagwlne
1T it ﬁnnmiﬂ"wmm'ﬁraaé’uwtuiﬂ;umuﬁm‘sﬁaﬂamﬂ%ﬂiziwﬁmnmadﬂwﬁcﬂLﬂua‘ga@hmﬁﬂqﬂ%ﬂi:mm
8,926.79 v/aiFew/dl wisAaduyadgniinnsltlszlomivesguruiinidalszunn 12,231,490 1/
U midsafiudmaninantfiilsiie et semouasswinfsanuirdguazdsslomin lésuan
nswennsn bl maamu"ﬁaUlﬁ%mmm‘ﬁ%agﬁmutﬁmiﬁmlumigLm%'ﬂmﬁyuﬁmm‘mﬁmamﬁ%’mﬁvﬁlﬂw
Lﬂuﬁagaﬂizﬂaumsﬁmimmié’@%ﬂaﬁmmLLmuT,szsﬁmmﬁ@mﬁwmmﬁimmaLm:?}mmﬁaulﬁ

Wuldagneddszantaw waznaldinamsltyssluniagsgatiu

Economic Valuation of Non-Timber Forest Products
in Terms of Biological Resource Use in Huai Kayeng Sub-District,
Thong Pha Phum District, Kanchanaburi Province

S. Naruchaikusol (BRT Research Assistant)
BRT Research Station (Thong Pha Phum), P.O. Box 5 Thong Pha Phum, Kanchanaburi 71180

An economic valuation of Non-Timber Forest Products (NTFPs), in terms of biological resource use
by local people in Huai Kayeng sub-district, Thong Pha Phum District, Kanchanaburi Province, was
conducted to determine the relationship between local communities and their dependence on forest
resources, wildlife, and aquatic animals, as well as to investigate the value of NTFPs and describe the
collecting process. This will lead to a better understanding of relationships between the community
and forest resources by emphasizing utilization patterns in relation to culture and living conditions of
the local community in the study area. Hence, NTFPs play an important role in the livelihood of local
people because each year many NTFPs, such as mushrooms, bamboo shoots, wild vegetables, herbs,
etc, are extracted for local consumption and income by local communities. As a preliminary
calculation, the net value of local NTFPs is approximately 8,926.79 baht/household/year and equal to
approximately 12,231,490 baht per annum. This research will help local communities understand the
importance and benefits of forest resources. Moreover, it can be used as basic information for
government or relevant stakeholders to make decisions concerning natural resource and environmental
policies in the future and encourage sustainable resource utilization.
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Diversity of Aquatic and Semi-Aquatic Bugs
(Suborder Heteroptera) in the Thong Pha Phum Forest area

Chariya Lekprayoon, Surachai Leepitakrat and Sommuk Mongkolchaichana
Biology Department, Faculty of Science, Chulalongkorn University Bangkok, 10330

This study was conducted at six locations in both disturbed and undisturbed lotic and lentic habitats in
the Thong Pha Phum area from May 2002 to April 2003. Physical factors data were recorded during
the time of aquatic and semiaquatic bug collection. Eleven families, forty-one genera and forty-seven
species were identified and at least thirty-five unidentified species were found. Twenty species and
fourteen genera of Gerridae, the largest group, were found. Pleciobates tuberculatus and
Rheumatogonus intermedius are first records for Thailand. In lotic habitats, Ptilomera tigrina
(Gerridae) was the most abundant species, with 16.49 % and 17.27 % of total collected bugs in the
rainy and dry seasons, respectively. The abundance values of aquatic and semiaquatic bugs in the dry
season was significantly higher than in the rainy season (Mann-Whitney U Test; P<0.05). However,
there were no significant differences in the species diversity index (H’) between seasons. Limnogonus
fossarum, L. nitidus, Limnometra ciliata, L. matsudai, Idiotrephes asiaticus and I. polhemusi were
found in lentic habitats that contained dissolved oxygen lower than 4 mg/l and 40-43 °C spring water.
Keys to genera of Gerridae, Naucoridae, Helotrephidae, Nepidae, and Hydrometridae are presented.
Species and locality lists were compiled using global information system data.
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Diversity of Stoneflies (Order Plecoptera) and Black Flies
(Order Diptera: Family Simuliidae) in Thong Pha Phum Forest

J. Chanpaisaeng, J. Phasuk and K. Damrak
Department of Entomology, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900

A study of the diversity of stoneflies and black flies was conducted in lotic habitats at Thong Pha
Phum forest. Three disturbed areas, namely Pong Pu Ron, Ban Lam Pilok and Ban Prajammai, and 2
undisturbed areas, namely Ban Patsaduklang and Mae Nam Noi, were sampled. Specimens were
collected once a month from March 2002 to February 2003. Nine species of stoneflies nymphs were
identified as follows: Etrocorema sp.”*, Neoperla fallax"?, N. gordonae?”®, Phanoperla sp.”,
Kamimuria sp.™, Subfamily Perlinae™, Cryptoperla sp.””, Amphinemura sp.” and Indonemoura sp.”
In disturbed areas were found 7 species, i.e., P1, P2, P3, P5, P6, P7 and P8 (423 samples), whereas in
undisturbed areas 8 species were found, i.e., P1, P2, P3, P4, P5, P6, P7 and P9 (676 samples). There
were 17 species of black flies in this study: Simulium (Gomphostilbia) decuplum !, S. (G.) dentistylum
'S, (G.) duolongum 3, S. (G.) parahiyangum**, S. (G.) siamense %, S. (G.) asakoae *®, S. (G.) sheilae
'S, (G.) burtoni %8, S. (G.) chumpornense *°, S. (G.) novemarticulatum *°, S. (Nevermannia)
aureohirtum 3!, S. (Simulium) nodosum *2, S. (S.) nakhonense 3**, S. (S.) quinquestriatum ***, S. (S.)
tani >*°, Simulium sp. 1 * and Simulium sp. 2 °*". Thirteen blackfly species were found in disturbed
areas, i.e., S3, S4, S5, S8, S9, S10, S11, S12, S13, S14, S15, S16 and S17, whereas in undisturbed
areas were found 15 species, i.e., S1, S2, S4, S5, S6, S7, S8, S9, S10, S12, S13, S14, S15, S16 and
S17. The results of this study indicate that polluted watercourses have an influence on species richness
and abundance of stoneflies and black flies.
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Species Diversity and Biology of House Dust Mites
in Thong Pha Phum, Kanchanaburi Province
A. Insung and S. Homchan

Department of Plant Pest Management Technology, Faculty of Agicultural Technology, King Mongkut’s
Institute of Technology, Ladkrabang 10520

House dust samples were collected from 240 houses in 10 villages in Aumpure Thong pha phum,
Kanchanaburi province, between January and December, 2002. Dust samples were collected using a
vacuum cleaner connected with a mite trap. A total of 791 mites was found in bedrooms and living
rooms. Dermathophagoides pteronyssinus (Trouessart) was the most abundant species (47.28%),
followed by Blomia tropicalis (Bronswijk) (41.97%), Cheyletus sp. (9.61%), Dermathophagoides
farinae (Hughes) (0.76%) and Tyrophagus putrescentiae (Schrank) (0.38%). The number of mites
usually depended on the type as well as the age of the mattress. Kapok mattresses showed the highest
number of mites (63 mites/g dust), followed by synthetic fiber (34 mites/g dust), mat (21 mites/g dust) and
coconut fiber (10 mites/g dust). Mattresses more than 9 years old showed the highest number of mites
(83 mites/g dust), followed by 7-9 year old mattresses (41 mites/g dust), 4-6 year old mattresses (26
mites/g dust) and less than 3 year old mattresses (8 mites/g dust). Biological life tables of D.
pteronyssinus and B. tropicalis were constructed at 25+1 °C, 61+2% RH and 29+1 °C, 71+2% RH. At
25+1 °C, values of biological parameters for both mites, respectively, were: the net reproductive rate
of increase (R,) = 16.8059 and 29.3551; the cohort generation time (T¢ ) = 34.0332 and 23.91 days; the
capacity for increase (r.) = 0.0829 and 0.1413; the finite rate of increase (1) = 1.0864 and 1.1518; and the
population doubling time (DT) = 8.3612 and 4.9055 days. At 29+1 °C, the values of biological
parameters for both mites were: the net reproductive rate of increase (R,) = 25.3227 and 34.5174; the
cohort generation time (Tc ) = 27.2227 and 20.8001 days; the capacity for increase ( r.) = 0.1187 and
0.1703; the finite rate of increase (A) = 1.1260 and 1.1857; and the population doubling time (DT) =
5.8390 and 4.0702 days, respectively.
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nagoussananATayuins 30 ofia lunardalsdu  Dermatophagoides pteronyssinus (Trouessart)
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Jilsz@nTmwaann I@Umiaﬂ@muwawm LCs, 184 NE fraction Waz crude extract WML 0.017% Uaz 0.01%
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Effects of Some Medicinal Plant Extracts
on The House Dust Mite, Dermatophagoides pteronyssinus (Trouessart)

A. Insung’, V. Mahakittikun® and P. Chunechom®
'Department of Plant Pest Management Technology, Faculty of Agicultural Technology, King Mongkut’s

Institute of Technology, Ladkrabang 10520, ‘Department of Parasitology, Faculty of Medicine, Siriraj Hospital,
Mabhidol University, Bangkok 10700

Ethanolic extracts obtained from 30 selected medicinal plants were tested against adults of the house
dust mite, Dermatophagoides pteronyssinus (Trouessart). The mite was tested using directly sprayed
application with various concentrations of 1, 2 and 3% in a special mite cage. The effects of these
plant extracts were compared with 14« acetone in distilled water. The mortality of mites was observed

at 24 hours after treatment. The four most effective plant extracts were flowers of clove (Eugenia
caryophyllata), rhizomes of sweet flag (Acorus calamus), roots of derris (Derris malaccensis) and
seed of sugar apple (Annona squamosa). Extracts from clove at the concentrations of 2 and 3% were
considerably effective against the house dust mite and both resulted in 100% mortality. Next was
sweet flag extract at the concentrations of 1, 2 and 3% which resulted in 87.2, 99.6 and 100%
mortality, respectively, derris extract with 78, 85.2 and 99.4% mortality, respectively, and sugar apple
extract with 64.4, 99.6 and 99.2% mortality, respectively. Fractions of these plant extracts were also
tested against adults of the house dust mite using the same method. The effects of these group
fractions were compared with the following different controls: distilled water mixed with wettable
powder, 14% acetone in distilled water, distilled water (negative control), and distilled water mixed
with Benzyl benzoate 0.1% (positive control). The most toxic fractions to D. pteronyssinus were the
neutral fractions (NE fraction) of clove, sweet flag and derris. The LCsq values of the NE fraction and
crude the extract of clove were 0.017% and 0.01%, respectively, whereas those of sweet flag were
0.062% and 0.133%, and those of derris were 0.34% and 0.61%, respectively. In contrast, very low
activity was observed for the fraction of sugar apple, for which the LCs, of its crude extract was
0.54%.
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Control of House Dust Mites by Fumigants Prepared from Botanical Extracts

A. Insung and A. Chalearnvattanachaikul
Department of Pest Management Technology, Faculty of Agicultural Technology King Mongkut’s Institute of
Technology Ladkrabang, Ladkrabang, Bangkok 10520

Fumigation by ethanolic extracts of Derris, Derris malaccensis, and Clove, Eugenia caryophylius, was
tested against the house dust mite, Dermatophagodes pteronysinus (Troussart). Ten mites were
transferred to a mite cage, which was kept in a knockdown chamber. Ethanolic extracts were applied
at various concentrations of 0.1, 0.5 and 1%. Four replications were performed at each concentration.
The fumigation periods were 30 minutes and 1 hour, and mortality of house dust mites was observed
at 24 hours after fumigation. It was found that for a fumigation period of 30 minute the extract of
Eugenia caryophylius at the three mentioned concentrations were toxic to the house dust mite and
resulted in 22.5, 57.5 and 80% mortality, respectively. In contrast, the extract from Derris malaccensis
was low in toxicity to the mite; only 5, 5 and 12.5% mortalities, respectively, were observed. A
remarkable result was found for a fumigation period of 1 hour, where the extract of Eugenia
caryophylius at 0.1, 0.5 and 1% concentration caused 100, 100 and 95% mortality, respectivitely,
whereas, the extract of Derris malaccensis still showed low toxicity to the mite, with 5, 7.5 and
17.5 % mortality, respectively. It was concluded that the extract of Eugenia caryophylius seems very
promising for use as a botanical fumigant in controlling the house dust mite.
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Ultilization of Toxic Metabolites from Pathogenic Fungi Collected
from Thong Pha Phum Forest to control Phytophagous Pests

N. Nusartlert(Graduate Student), A. Chandrapatya (Thesis Advisor)
Department of Entomology, Faculty of Agriculture, Kasetsart University, Bangkhen, Bangkok 10900

A growth study of H. thompsonii (114 isolates) colonies on malt extract agar (MEA) for 4 weeks
showed colony diameters ranging from 1.42 to 5.39 cm with an average growth rate of from 0.06 to
0.23 cm per day. Colony formations were flat (38.60%), moderately elevated (43.86%) and highly
elevated (17.54%). Special characteristics of H. thompsonii included the production of a water droplet,
a clear zone and a synnemata. H. thompsonii’s reproductive structure, the phialide, was flask-shaped.
Conidia were lemon-shaped with a rough surface; the wian and the length ranged from 2.03-3.89 um and

2.11-4.27 um, respectively. The number of conidia from direct counts and plate counts produced by H.
thomsonii (114 isolates) showed that fungus #2220 could produce the most conidia by both direct
counts (191.68x10* conidia/cm?) and plate counts (181.70x10* CFU/cm?). After growing in MEB (pH
6.5) for 4 days, H. thompsonii fungus #2459 produced the greatest dry weight of fungal biomass of
0.93 g/50 ml MEB and made the pH of the MEB equal to 8.9. Toxicity of the crude filtrate of each
isolate cultured in MEB for 4 days was studied. Crude filtrates (20 ml) were injected into the first
prolegs of 4" instar larvae of the cutworm, Spodoptera litura (Fabricius). The toxic metabolites were
found to cause mortality in the larval stages, incomplete pupation, abnormal adults and incomplete
adult emergence. Toxicity bioassays also showed that 63 isolates caused more than 50% abnormality
in cutworms. Among the 114 isolates, toxic metabolites of fungus #2444 caused 100% mortality and
abnormality. When the concentrations of crude filtrates of selected fungal isolates was increased by
protein precipitation with 90% saturated ammonium sulphate, abnormality of larvae increased in all
treatments, with 100% abnormality and mortality occurring in the tested larvae for isolate #2485.
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Patterns of Diversity and Habitat Relationships of Terrestrial Mollusc
Communities of Thong Pha Phum Forest Area
S. Panha, P. Tongkerd, C. Sutcharit and P. Prasarnkok

Molluscs Research Unit, Department of Biology, Faculty of Science, Chulalongkorn University,
Phyathai Road, Patumwan, Bangkok 10330

Variation in shell shape and size among one hundred and sixty two shells of sixteen species of
indigenous terrestrial mollusc taxa in Thong Pha Phum forest area was studied. A shell height-
diameter (h/d) plot for pooled sites indicates an essentially unimodal shell-shape distribution pattern.
The fauna is strongly dominated by snails with rather flat shells (h<d). The flat shell shape
predominates in the Ariophantidae, Helicarionidae and Cyclophoridae. The only camaenid,
Amphidromus glaucolarynx, and diplommatinid, Diplommatina sp., have shells in which the height
exceeds the diameter. Cryptozona siamensis was found in abundance in all ground habitat surveys and
on lower tree trunks while A. glaucolarynx is the only tree dweller, although succinid and helicarionid
semi-slugs also have tree dwelling habits, but they adapt themselves for their usual lives especially in
rainy conditions.
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Taxonomy of Olethreutinae (Lepidoptera: Tortricidae)

in Thong Pha Phum National Park, Kanchanaburi Province

N. Pinkaew (Graduate Student), A. Chandrapatya (Thesis Advisor)
Department of Agriculture, Faculty of Agriculture, Kasetsart University, Bangkok 10900

A survey of the Olethreutinae fauna in various habitats of Thong Pha Phum National Park was
conducted on 145 nights using black light during 2001-2003. Hundreds of specimens of moths in the
subfamily Olethreutinae were collected and 67 genera and 115 species were identified. A total of 95
morpho-species is not yet identified. Many of these specimens are probably new to science, either at
the generic or species level. Since many Olethreutinae moths from Thailand have been collected and
described by Japanese taxonomists, hence, comparison of collected specimens with described
specimens designated in Japanese museums must be performed in order to clarify a new genus or
species.
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Species Diversity of Ants at Huai Khayeng,
Thong Pha Phum District, Kanchanaburi Province

C. Bourmas (Graduate Student), D. Wiwatwittaya (Thesis Advisor)
Forest Biology, Graduate School, Kasetsart University, Chatuchak, Bangkok 10900

Studies on the species diversity of ants were conducted at Huai Khayeng, Thong Pha Phum District,
Kanchanaburi Province. The object was to study species diversity for maintaining biodiversity
resources. Four plant communities, dry evergreen forest, mixed deciduous forest, dry dipterocarp
forest and bamboo forest, were selected. Ants were collected by 4 methods, honey bait traps, hand
collecting, leaf litter sifting and soil samples, in February and April, 2004. Seven subfamilies, 43
genera and 128 species of ants were identified. Ant species richness differed among plant
communities, with 56 species in dry evergreen forest, 44 in mixed deciduous forest, 44 in bamboo
forest and 41 in dry dipterocarp forest. Dry evergreen forest showed greatest species diversity in the
dry season with 43.75 % of the total ant species. Subfamily Myrmecinae had the highest number of
species in the study area.
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Diversity of Stingless bees and host Plants in the Golden Jubilee Thong Pha
Phum Project, Thong Pha Phum District, Kanchanaburi Province
Y. Boontop (Graduate Student), S. Malaipan (Thesis Advisor)

Department of Entomology, Faculty of Agriculture, Kasetsart University 50 Pahonyotin,
Chatuchak, Bangkok 10900

Stingless bees (Apidae: Trigona sp.) are advanced eusocial insects. In a hive, a few hundred up to
several thousand bees can be found depending on the species. Stingless bees always forage for nectar
and pollen for themselves; they also collect provisioning for their broods of which some is kert in
storage cells during the drought season. The pollinating activities of these bees give enormous benefits
to the plant in terms of fruit set, increasing yield and the biodiversity of plant species. A diversity of
bee species and food sources can be observed in dry evergreen forest, mixed deciduous forest, and
deciduous dipterocarp forest in Golden Jubilee Thong Pha Phum Project, Thong Pha Phum District,
Kanchanaburi province. The diversity of bee species was observed by using standardized honey water
baiting assays at each experimental site. Pollen source information of bees was determined from the
pollen loads of the foragers collected at hive entrances from 07.00-17.00 h every ten days during one
year. Also, the bee species and nest density in different types of forest have been compared. In
addition, basic information on the factors that limit bee populations, such as plant habitats, bee
foraging efficiency, parasites, predators, and the species of plant substrate suitable for bee nests, has
been determined. The knowledge gained from these studies can be applied to preserve and increase
populations of stingless bees for sustainable pollination and forest enrichment.
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Diversity of Trigona spp., their Propolis Collecting Behavior and Resin
or Gum Sources from Nature for Nest Construction in the Golden Jubilee
Thong Pha Phum Project, Thong Pha Phum District, Kanchanaburi Province
S. Inson (Graduate Student), S. Malaipan (Thesis Advisor)

Department of Entomology, Faculty of Agriculture, Kasetsart University,50 Pahonyotin Road,
Chatuchak, Bangkok 10900

Stingless bees typically collect a large amount of propolis as a major component of nest construction
and to prevent pests and diseases. The nest entrance always has sticky gum or resin to protect from
and repel natural enemies. Propolis properties depend on the species of stingless bee, the nesting site,
the resin plant source and the environment. Stingless bees also select gum or resin from specific
plants. Therefore, these bees may be considered to be a first priority for study in Thailand, especially
in terms of diversity studies of Trigona species, propolis collecting behavior, and gums and resins
from natural sources for each part of nest construction, in different types of forest at Thong Pha Phum.
There are three types of forest, namely dry evergreen forest, mixed deciduous forest and deciduous
dipterocarp forest in the Golden Jubilee Thong Pha Phum Project, Thong Pha Phum District,
Kanchanaburi Province.
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ﬁnmmgmu%muumgulmaﬁ Araneidae 1uﬁuﬁ1ﬂsamswmmnﬁﬁmi’umn §unanednnndl Banamyau3
(;?\‘]LL@]'T%’WJ’W]M W.¢. 2545 - T;:‘I,L’)’]ﬂil 2546 WULL&JO&!&I%‘)’]‘H,’J% 243 é'hasha "ﬂo’WLLuﬂvL(;I/ 39 aha WAz
19 &MA 4 Ndtay Li:;luLLmaam"?'ileiLﬂﬂﬁms:nmmwuiuﬂi:mﬂvlmmﬁau 22 wfia l@un Arachnura cf. angura
Tikader,1970, Cyrtophora beccarii Thorell, 1895, C. moluccensi s Doleschall,1857, C. cicatrosa Stoliczka,1869,
Argiope versicolor Doleschall,1859,lL82 Neogea nocticolor Thorell,1887 ,Cyrtarachne bufo Bosenberg &
Strand, 1906, Caerostris sumatrana Strand, 1906, Macracantha arcuata Simon,1864, Gasteracantha
diadesmia Thorell, 1887, Acusilus cf.gentingensis Murphy & Murphy, 1983, A. cf. malaccensis Murphy &
Murphy, 1983, Neoscona mukerjei Tikader, 1980, N. bengalensis Tikader & Bal,1981, N. cf. chrysanthusi
Tikader & Bal, 1981, C. cf. fissicauda Simon,1889, C. haxaberculata Tikader, 1982, C. simoni Tikader, 1982,
C. cf. spirifera Simon, 1889, Parawixia dehaani Doleschall, 1859, Heurodes cf. turritus Keyserling,1886,LlL8¢

Anepsion cf.depressum Thorell, 1877

Taxonomy of the Araneidae in Western Thong Pha Phum Project Arae,
Kanchanaburi Province. (Araneae : Araneidae)

P. Wongprom
BRT Research Station (Thongphaphum), P.O. Box 5 Thongphaphum, Kanchanaburi 71180

A taxonomic study of the Araneidae in the Western Thongphaphum Project Area, Kanchanaburi
Province, was conducted between December 2002 and December 2003. A total of 243 specimens were
collected belonging to 39 species and 19 genera.This is the first report for Thailand and includes 22
species comprising: Arachnura cf. angura Tikader, 1970, Cyrtophora beccarii Thorell, 1895, C.
moluccensis Doleschall, 1857, C. cicatrosa Stoliczka, 1869, Argiope versicolor Doleschall, 1859,
Neogea nocticolor Thorell, 1887 Cyrtarachne bufo Bosenberg & Strand, 1906, Caerostris sumatrana
Strand, 1906, Macracantha arcuata Simon, 1864, Gasteracantha diadesmia Thorell, 1887, Acusilus
cf.gentingensis Murphy & Murphy, 1983, A. cf. malaccensis Murphy & Murphy, 1983, Neoscona
mukerjei Tikader, 1980, N. bengalensis Tikader & Bal, 1981, N. cf. chrysanthusi Tikader & Bal, 1981,
Cyclosa cf. fissicauda Simon, 1889, C. haxaberculata Tikader, 1982, C. simoni Tikader, 1982, C. cf.
spirifera Simon, 1889, Parawixia dehaani Doleschall, 1859, Heurodes cf. turritus Keyserling, 1886,
and Anepsion cf.depressum Thorell, 1877.
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Biodiversity of Riverine Fish, Patterns in Species Associations
with Habitat and the Divergence of Species

F.W.H. Beamish, A. Cooper, B. Ward-Campbell and C. Kongchaiya
Department of Biology, Burapha University, Bang Saen, Chonburi, 20131

We sampled fish and benthic invertebrates along with a large number of physicochemical habitat
characteristics at 86 and 44 sites, respectively, within nine watersheds that discharge into Khao Laem
reservoir in Kanchanaburi province between March 2002 and April 2004. In general, abundance per
unit area decreased and species diversity increased with distance from stream source, a function of
improved physical stability and greater habitat diversity downstream. The number of species captured
at a site varied from 1 to 30. However, approximately 75% of the species are represented by fewer
than 2% of the total number of fish captured. Species diversity is related to actual fish abundance and
volume of water sampled. Four assemblages have been identified in the Thong Pha Phum region.
Species richness varied from 38 to 80 per assemblage but each assemblage was dominated by only 2-4
species. Habitat characteristics of statistical significance to assemblage structure included stream
width and discharge, water temperature, color, alkalinity, conductivity, pH and ambient concentration
of oxygen, silica and total iron. How fish of many species coexist within habitats is being examined
from ecomorphological relationships, specifically those pertaining to feeding. Cohabiting fish of
diverse phylogenetic background showed a clear dispersion of mouth shape and size and intestinal
length allowing them to exploit different food resources. Ontogenetic changes in mouth dimensions of
the predatory, Channa limbata, accounted for the associated shift in diet, additionally supported by
ontogenetic changes in body morphology and diet. Morphological characteristics and diet of seven
cohabiting species of Cyprinidae also suggest adaptation in their feeding morphology allowing them to
exploit different portions of the food resource base. We have also monitored temporal changes and
found fish abundance to be more closely related to water volume and discharge than season.
Invertebrate assemblages of similar structure were found for the 44 sites but habitat was not
responsible.
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A New Locality Record for the Giant Tree Frog, Rhacophorus maximus
Gunther, 1858 (Amphibia: Anura: Rhacophoridae)
from Thong Pha Phum National Park, with Habitat Notes
Wichase Khonsue®, Masafumi Matsui? and Thongchai Ngamprasertwong®

'Department of Biology, Faculty of Science, Chulalongkorn University, Phayathai, Bangkok, Thailand 10330,
*Graduate School of Human and Environmental Studies, Kyoto University, Sakyo-ku, Kyoto-shi, Japan

Previously, the giant tree frog was reported only in Ratchburi and Petchburi provinces (Chan-ard,
2003). In this note we report a new locality record for Thailand. The new locality for Rhacophorus
maximus is at Thongphaphum National Park, Karnchanaburi province, western Thailand. The tree
frogs were captured at night after heavy rainfall. The habitat in which these tree frogs were captured is
characterized by a small group of bushes and bamboo surrounding a depression. This tree frog is not
categorized by any conservation status criteria, such as protected species, in Thailand.
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Status and Species Diversity of Small Carnivores and Other Mammals,
and Small Carnivore Community Structure in PTT Forest Reserves, Western
Thong Pha Phum Forest, Kanchanaburi Province, Thailand

N. Prayong (Graduate Student), S. Srikosamatara (Thesis Advisor)
Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

A study will be conducted to assess the status and diversity of small carnivores and other mammals in
the Western Thong Pha Phum Forest (WTPPF) ecosystem. The study will be concentrated in 57 km?
of PTT Forest Reserves (PTTF) and some areas of Thong Pha Phum National Park. Twelve study sites
will be set up distributed over 2 areas within PTTF. The data will be systematically collected by
combining several methods including camera trapping, track station and intensive survey. Scats will
be collected for dietary analysis whenever possible. In addition, human disturbance factors, such as
habitat use, wildlife use, etc., will be studied by surveying and interviewing. The data will be analyzed
for species richness, abundance and relationships within the community, including relations with
habitat types, using statistics and the ArcView GIS program.
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Determination of the Use Value of a Watershed: A Case Study of Huai Thuem
Watershed, Thong Pha Phum District, Kanchanaburi Province
J. Chailerd (Graduate Student), S. Suksa-ard (Thesis-Advisor)

Department of Forest Management, Faculty of Kasetsart University, Phahonyothin Road,
Chatuchak, Bangkok 10900

This study attempts to present the concepts and economic methods of economic valuation in order to
reflect social costs. The background to the problem is that natural resources that are public goods have
no market price and are therefore unable to be managed efficiently. In this case, emphasis will be
placed only on use values that comprise benefits from agriculture and benefits from major and minor
forest products. The main objectives of the study are: 1) to evaluate the use for agriculture; 2) to
evaluate the forest products values (major and minor forest products) by the market value method; 3)
to evaluate the willingness to pay to protect and to restore all the resources in the watershed by the
contingent valuation method; and 4) to study factors affecting willingness to pay. The results of this
study could be used for sustainable development because they are derived from the ideas and attitudes
of the public in this area.
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Using GIS to Support Biodiversity Research in the
Western Thong Pha Phum Project, Thailand

Aung Pyeh Khant, Sompoad Srikosamatara
Department of Biology, Mahidol University, Rama 6 Road, Bangkok 10400, Thailand

Due to limited manpower, scattered expertise, high specialization and the complexity of biodiversity
research at the area-based level, well planned and careful co-ordination is needed to help start a
project. However, it will be better if we can use recent and advanced information technology to
compile information from various research projects, so that it can be analyzed and presented both
quantitatively and spatially. GIS technology has been developed to be more and more user friendly so
that output in various forms can be used to communicate with a wide range of stakeholders. This
project is aimed at using GIS not only for compiling information but as a tool for communicating
among various researchers. It is also used for planning research in the next phase. Base-line data
(spatial), a database (non-spatial) and a Graphic User Interface (GUI) on an ArcView GIS platform
have been developed to facilitate and accelerate ecology and biodiversity research work in the Western
Thong Pha Phum Area. Data have been prepared in detail within four main sub-watersheds (Huai
Khayeng, Huai Ban Rai, Huai Pracham Mai and Huai Thuem) using topographic maps (1 : 50,000)
and Digital Satellite Imagery (IRS-1D) with a spatial resolution of 24 meters. This action research
using the “Area-based Concept” can incorporate knowledge at various scales, not only in terms of
technical knowledge of the ecosystem but also in terms of management, user interests, co-operation,
capacity building and networking.
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A Jurassic Amber deposit in Southern Thailand

M. Philippe®, V. Suteethorn®, E. Buffetaut®, G. Cuny’, J. Le Loeuff*, N. Teeratungsigul* and H. Tong Buffetaut®
YUMR 5125 du CNRS & Universite Claude Bernard Lyon 1,7 rue Dubois F 69622 Villeurbanne-France,
“Geological Survey Division, Department of Mineral Resources, Rama VI Road, Bangkok 10400, Thailand, ® Centre National
de la Recherche Scientifique,16 cour du Li€gat, 75013 Paris, France, “Geological Museum, University of
Copenhagen, gster Voldgade 5-7,1350 Copenhagen K, Denmark, ® Musee des Dinosaures, 11260

Esperaza, France

Amber is a rare fossil before the Late Cretaceous. Although some have been known for a long time,
Early Cretaceous amber deposits, which are not outstandingly rare, were studied only recently. Amber
in sediments that predate the Aptian are rare, and only yield small marbles of amber, generally not
exceeding 5 mm in diameter. Such is the case, for example, in the Valanginian of South-Africa, the
English Wealden or the Bathonian of France. There are some indications of Triassic amber, but again
as small marbles and droplets. One intriguing problem is thus the explosion of the number of localities
yielding amber at the end of the Early Cretaceous and its correlation with a strong increase of the
average amber piece size, all the more so since the botanical taxa which are known as a source of
amber, i.e, Araucariaceae and Taxodiaceae, already existed as early as the Middle Jurassic, and resin
is known in woods as early as the Permian. From our experience of the Jurassic, fossil wood resin is
common in wood samples at least from the Liassic onward, in both Laurasia and Gondwana. The
discovery of an amber locality in the Jurassic of Peninsular Thailand is thus of great interest. Amber is
abundant in the outcrop, and occurs as flattened spheres and biconvex lenses reaching 2 cm in
diameter. This new amber locality is an exceptional witness the very first amber forests.
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A New Hybodont Assemblage (Chondrichthyes: Elasmobranchii)
from the Sao Khua Formation (Early Cretaceous) of Thailand

G. Cuny’, V. Suteethorn’, S. Kamha®, E. Buffetaut?, and M. Philippe®

Geological survey Division Deparment of mineral resources Rama VI Road,Bangkok 10400, Thailand, “Centre
National de la Recherche Scientifique,16 cour du Liggat,75013 Paris,France, * Faculty of
Science,Mahasarakham University Tambon Kamriang Kantharawichai District Maha Sarakham

44150, Thailand, “UMR 5125 du CNRS & Université Claude Bernard Lyon 1,7 rue Dubois F 69622 Villeurbanne
—France, °Geological Museum, University of Copenhagen, gster Voldgade 5-7,1350 Copenhagen K,Denmark

Isolated teeth of five hybodont taxa (Hybodus sp., Parvodus sp., Lonchidion khoratensis nov. sp., Isanodus
paladeji nov. gen., nov. sp., Heteroptychodus steinmanni) are described from the freshwater Sao Khua
Formation of Thailand (Early Cretaceous). This fauna appears less endemic, with some European
affinities, than the hybodont fauna found in Thailand in the Aptian/Albian Khok Kruat Formation.
Isanodus paladeji and Heteroptychodus steinmanni seem to indicate an origin of the family
Ptychodontidae from some Asian Lonchidiidae.
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A New Fish locality from the Continental Late
Jurassic — Early Cretaceousof Northeastern Thailand

L.Cavin®, V. Suteethorn®, E. Buffetaut?, S. Chitsing®, K. Lauprasert®, J. Le Loeuff*, P. Lutat’, M. Philippe®,

U. Richter® and H. Tong Buffetaut?

Department of Palaeontology, The Natural History Museum,Cromwell Road,London SW7 5BD-UK, “Geological
survey Division Deparment of mineral resources Rama VI Road,Bangkok 10400, Thailand, ® Centre National de la Recherche
Scientifique,16 cour du Li€gat, 75013 Paris,France, “Non-Formal Education Department Ministry of Education 928
Sukhumvit Road,Klong-Toey,Bangkok 10110 Thailand, *Faculty of Science,Mahasarakham University Tambon Kamriang
Kantharawichai District Maha Sarakham 44150, Thailand, ® Museedes Dinosaures, 11260 Esperaza, France

A new locality, called Phu Nam Jun (the “hill of the spring”), is reported from the Phu Kradung
Formation, northeastern Thailand. According to age constraints provided by the overlying formations,
the Phu Kradung Formation may be regarded as either Late Jurassic or basal Cretaceous in age.
Systematic excavations conducted in 2002, 2003 and 2004 by the Department of Mineral Resources of
Thailand, in collaboration with the Palaeontological Research Centre of Mahasarakham University,
the French CNRS and the Musée des Dinosaures d’Espéraza, with support from the TRF-CNRS
Mesozoic biodiversity project, yielded more than one hundred and fifty fish specimens. All but two
specimens belong to Lepidotes buddhabutrensis. One specimen is a semionotid-like fish and one is a
skull roof with associated jaws of a lungfish. According to preliminary observations on 1) the spatial
distribution of specimens, 2) the mode of preservation of carcasses, 3) the location of the lungfish and
4) the general composition of the fauna, it is suggested that the carcasses dried out prior to fossilisation.
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First Dinosaur from the Shan-Thai Block of South-East Asia:
A Jurassic Sauropod from the Southern Peninsula of Thailand.

E. Buffetaut’, V. Suteethorn®, H. Tong Buffetaut® and Adrijan Kosir®

!Centre National de la Recherche Scientifique,16 cour du Liggat,75013 Paris,France, “Geological survey Division
Deparment of mineral resources Rama VI Road,Bangkok 10400, Thailand, * Institute of Palaeontology ZRC
SAZU,Gosposka 13,1000 Ljubljana,Slovenia

A vertebra from the Jurassic non-marine Khlong Min Formation of southern Thailand is referred to the
family Euhelopodidae, a group of sauropod dinosaurs which apparently was endemic to eastern Asia
during the Jurassic and Early Cretaceous, at a time when that part of the world was isolated from other
land masses. The occurrence of a euhelopodid in the Jurassic of the Shan-Thai block supports the idea
of a collision of the Shan-Thai Block with the Indochina Block, thus establishing connections with
“mainland Asia”, early in the Mesozoic, probably before the Jurassic.

sma'uuwﬁmiaTﬂmms%"mmﬁnmﬁwuf: ﬂ’l57]‘5&‘27‘1/’3?7’7ﬂ’]‘il/‘i&‘ﬁﬁf/[ﬂ'ﬂﬂ’ﬁ BRT A3971 8

{- SARTL

14-17 ganaw 2547 lsausulowoudwandn 9. gowgimi



3'3’(§Nu'm’lilla$ﬂ’3'mﬁa'lﬂ%ﬂ'\ﬂﬂ'\d%’)ﬂ’lﬂ‘ﬁ’ld&l‘lﬂ’lEgﬂfltﬂf*ﬁﬁﬂi%ﬂi&ﬂﬁlﬂﬂ

= o A o % o = v
582]6]%&6]')&?’]53@?’]&%%&0‘1]BGLBL%HG\&')%QB?’IL%E}GGIGI (ﬂszmﬁvl‘nml,aza’n)

13175 §557, Jean Le Loeuff, 501 uaweizya’, Eric Buffetaut', afins 44gn1', Haiyan Tong Buffetaut’,
nuasnwal 290", C.Souilla’, 7a1 duwsna’, G.Cuny’, g1 §557° uaz L.Cavin®

SNTITINGT NIUNIWYINITILL NTENTINIWENITTINTIFURLFIUING DY DUUNIZTIN 6 NINAUAIBAT 10400,
*Museé des Dinosaures, GIS pale 6ntologie et Se aimentologie continentales, 11260 Espe faza, France,

A INYIMANT UMINYIENIIFIIAN FIURVINITEN SUNDAUNTITE TINIAUNIAI1TAN 44150,

* Centre National de la Recherche Scientifique, 16 cour du Lieéat, 75013 Paris,France,

5Geo/ogica/ Museum, University of Copenhagen, @ster Voldgade 5-7,1350 Copenhagen K,Denmark,

6D(—:-partment of Palaeontology, The Natural History Museum,Cromwell Road, London SW7 5BD-UK

sapfudaifinszgndunasluiaidoaziusaniiodld ARuiassusniilet a.1985 Tay 83n ywla unzame
Lﬂumjmadsaﬂﬁuwuaglu%uﬁu%uaﬂgwwu ﬁwm%’nmﬁuﬁjé'ﬂfﬂﬁ WA Wwiawe  Inenwiiuian
9 a.a. 1868 Iay Henri Mouhot TNy idsaws dwiesealunadithunszunn mensnsvasiszndlng
ﬁmnLﬁm,wivl,&iﬁﬁﬁa%mmngﬂmwﬂizﬂau aoudtl @.¢.1985 (uduan wounassesdulndlunaenuiafin
maaﬁiwgﬂmﬁ% v lulszmnasana lavsasdudaildnizgniundizwulunanefiudnig 5 nuiefiu
lumaaziueanidoaniiaveding  ldud  nulefuisfiuana RNARBNIZINT  AuaRunWIw
nuadulanniig WazRANARRNEN IIvanaR%  Gres Superieurs maaﬂi:mﬂmafﬁuﬁmﬂqlﬂﬁ@mﬁ'u
nudaRulannsiavedng m'mﬁummf:ﬁmﬂqa%hwdw uqﬂuaﬁlw @anaRwisfiume) uianesidesaoudu
(Wan@afinnnan) mammﬁuwmwiiau?mvlsjﬁvxlaa%aﬂszgﬂ é’oﬁuﬂﬁﬁﬂyqqqnﬂﬁngmmaﬁayﬁuﬁmﬂu

AUMILAEINTINTNaTuNBiInuRAINAAN EJW']G%’JI]’IWFL%LL@]' NZTIINUNE T

The evolution of Mesozoic biodiversity in Thailand and Fossil
Vertebrate footprints of Southeast Asia (Thailand and Laos): a review

V. Suteethorn®, J. Le Loeuff?, T. Saenyamoon®, E. Buffetaut’, S. Khansuba®, H. Tong*, K. Wongko®, C. Souillat?,
W. Tonprom’, G. Cuny®, S. Suteethorn® and L. Cavin®

'Geological Survey Division, Deparment of Mineral Resources, Rama V1 Road, Bangkok 10400, Thailand,
’Museé des Dinosaures, GIS Paleontologie et Sedimentologie Continentales, 11260 Espefaza, France,
*Faculty of Science, Mahasarakham University, Tambon Kamriang, Kantharawichai District, Maha Sarakham
44150, Thailand, “Centre National de la Recherche Scientifique,16 Cour du Liegat, 75013 Paris, France,
SGeological Museum, University of Copenhagen, gster Voldgade 5-7,1350 Copenhagen K, Denmark,

¢ Department of Palaeontology, The Natural History Museum,Cromwell Road, London SW7 5BD-UK

Fossil vertebrate footprints from Southeast Asia were first noticed in 1985 when Buffetaut et al. described
a small ichnocoenosis from the Phu Phan Formation in Phu Luang Wild Life Sanctuary (Loei
Province). The same authors noticed that a much earlier, albeit doubtful, mention of fossil footprints
from Thailand was made in 1868 by the French explorer Henri Mouhot, who travelled in Siam in the
1860s. He mentioned (but did not describe or illustrate) footprints of “antediluvian” animals seen by
him at Phrabat in Central Thailand. Since 1985, several new sites have been recognized and
investigated in several continental formations of the Khorat Plateau, but also in Laos. Vertebrate
footprints are now known from five continental formations of northeastern Thailand (namely the Huai
Hin Lat, Phra Wihan, Phu Phan, Khok Kruat and Phu Tok formations) as well as from the Grés
supérieurs Formation of Laos, which is considered as an equivalent of the Thai Khok Kruat
Formation. These sites are dated from the Norian (Huai Hin Lat Formation) to the Early Tertiary (Phu
Tok Formation). Some of these formations have not yielded skeletal material and the study of these
ichnocoenoses is the only way to approach the biodiversity of the corresponding time intervals.
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Biodiversity and Paleoenvironments of Caenozoic
Fauna and Flora of Thailand: Genetic Diversity of a
Tree Snail Amphidromus (Amphidromus) atricallosus (Gould, 1843)
S. Panha, P. Tongkerd, C. Sutcharit and P. Prasankok

Molluscs Research Unit, Department of Biology, Faculty of Science, Chulalongkorn University,
Phyathai Road, Patumwan, Bangkok 10330

A previous of analysis mitochondrial DNA in 17 species of the tree snail genus Amphidromus from
Thailand, Malaysia, Singapore and Indonesia revealed the remarkable discrimination of the two
monophyletic subgenera, Amphidromus and Syndromus. However, the non-monophyly of
Amphidromus (Amphidromus) atricallosus (Gould, 1843) was also suggested. An allozyme
electrophoresis survey was conducted using 10 samples from various areas. Results of distance
analysis revealed that a large amount of genetic divergence had occurred among the three subspecies,
atricallosus (southern Thailand), leucoxanthus (eastern Thailand) and perakensis (Singapore).
This genetic differentiation strongly supported the conventional assumption that the A. (A.)
atricallosus subspecies are clearly different from each other. Furthermore, large genetic distances
obtained for each combination of allopatric samples imply the presence of additional cryptic species.
These show the continuous changes from the past to the present.
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The Khorat ape (Khoratpithecus piriyai): The closest relative of the orang-utan

Y. Chaimanee and C. Yamee
Paleontology Section, Bureau of Geological Survey, Department of Mineral Resources,
Rama VI Road, Bangkok 10400.

The Khorat ape (Khoratpithecus piriyai) gen. et sp. nov. consists of an undistorted lower jaw, lacking
part of the left canine and incisors. It was uncovered from a sand pit in Chalerm Prakieat District,
Nakorn Ratchasima Province (Khorat) in Northeastern Thailand. It is a large hominoid fossil, the same
size as extant orang-utans. It shows a high and thick lower jaw with a broad canine-incisor area and a
U-shaped dental arcade. It shares a unique character with orang-utans, that is, the absence of anterior
digastric muscle impressions, which supports a hypothesis of a closer relationship of this hominoid
with orang-utans than with other known Miocene hominoids. It can therefore be considered as the
closest known relative of orang-utans. Large mammals from the same locality include probocidians,
rhinos, giraffids and hipparians. They indicate a late Miocene age of 9-7 million years with a tropical
climate and patches of grassland. Ancestors of this great ape were therefore evolving in Thailand
under tropical conditions.
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Geographical Distribution of Anopheles minimus
Species A and C in Western Thailand

P. Rongnoparut™?, A. Kengluecha?, S. Boonsuepsakul®, R. Sithiprasasna?, and V. Baimai®

'Department of Biochemistry, Faculty of Science, Mahidol University, 2Department of Entomology, Armed
Forces Research Institute of Medical Sciences, *Center for Vectors and Vector-borne Diseases, Faculty of
Sciences, Mahidol University

Elucidating vector distributions based on accurate species identification is important for understanding
the nature of species complexes. Anopheles minimus is a major malaria vector in Thailand. It is
difficult to distinguish An. minimus from others in its species complex and from closely related groups
by solely using morphology. Polymerase chain reaction-restriction fragment length polymorphism
(PCR-RFLP) and multiplex PCR techniques developed for species identification were applied in this
study in order to compare with morphological identification. These methods were used to determine
the distribution of An. minimus species A and C. An investigation of the breeding habitats was
conducted in malarial areas of western Thailand. Anopheles larvae were collected from 37 bodies of
water among five districts (Sangklaburi, Thongphaphum, Sisawat, Muang and Saiyok) of
Kanchanaburi province. From the results of this study, An. minimus species A was found in all
districts of survey whereas species C is confined to a strip of 30-40 kilometers in length in northern
Saiyok and southern Sisawat.
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Development of Microsatellite DNA markers
in ANOPHELES MINIMUS, a major Malaria Vector in Thailand

P. Rongnoparut™-3, A. Kengluecha?, S. Boonsuepsakul®, R. Sithiprasasna® and V. Baimai’

Department of Biochemistry, Faculty of Science, Mahidol University Bangkok 10400, Department of
Entomology, Armed Forces Research Institute of Medical Sciences Bangkok 10400, *Center for Vectors and
Vector-borne Diseases, Faculty of Sciences, Mahidol University

Anopheles minimus is a major malaria vector in Thailand. Two species, A and C, are recognized
within An. minimus s.l. Species A is found throughout the country, while species C is confined to
Kanchanaburi Province according to chromosome karyotyping. Knowledge of the genetic structure of
this mosquito will benefit malaria vector control strategies. Microsatellite DNA markers were
developed to determine the extent of gene flow among populations of Anopheles dirus and Anopheles
maculatus in Thailand. However, there are no microsatellite sequences available for An. minimus. To
develop microsatellite markers, An. minimus restriction-digested genomic DNA was probed with
(AC)14, (AG)14, (AT)14 and (CG)y4 to preliminarily assess the abundance of microsatellite sequences
using Southern blot analysis. The results showed relatively high abundances of (AC), and (AG),
sequences in the An. minimus genome. A partial genomic DNA library of An. minimus was generated
and the recombinant clones hybridized separately to (AC) 1, and (AG) 14 probes were obtained and
sequenced. Most clones contained inserts with sizes ranging from 200-1,200 bps. From the amount of
positive clones that were determined, (AC), dinucleotide microsatellite DNA was found
predominantly distributed in the genome of An. minimus, compared to (AG), sequences.
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Biodiversity of the Carboniferous-Permian
Periods in Central and Northeastern Thailand: Flora and Marine Fauna
Chongpan Chonglakmani', Paul J. Grote? and Anisong Chitnarin

!School of Geotechnology, Institute of Engineering, Suranaree University of Technology, 111 University Avenue,
A.Muang, Nakhon Ratchasima, 30000x *School of Biology, Institute of Science, Suranaree University of

Technology, 111 University Avenue, A.Muang, Nakhon Ratchasima, 30000

Palaeontological field works in central and northeastern Thailand were carried out by the TRF and
CNRS researchers to study the biodiversity of the Carboniferous-Permian Periods. More than fifty
localities of clastic (shale and sandstone) and carbonate (limestone) sediments ranging from Early
Carboniferous to Middle Permian ages were studied. The Permian limestones (Saraburi Group) are
generally very fossiliferous containing abundant shallow marine invertebrates, e.g., corals
(Ipciphyllum sp.), brachiopods, ammonoids, trilobite, gastropods (Bellerophon sp.), crinoids,
bryozoans, bivalves (Alatoconcha sp.), and foraminifera (Metadoliolina sp., Verbeekina sp.). When
the rocks are extracted, fossil ostracodes and small forams can be recovered. The Permian shales from
Loei area contain ammonoids (Agathiceras sp.) which have been considered as rare fossils. Moreover,
fossil woods were discovered from the Bung Sam Phan area, Phetchabun Province, and identified as
Eristophyton.
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Wolbachia Coevolution and Their Effects on Hosts
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The a-proteobacteria Wolbachia have recently been recognized to infect and live as an endosymbiont
in high proportion of insects, crustaceans, and nematodes. These bacteria interfere the reproductive
system of their hosts, resulting in the expression of various abnormal reproductive effects, such as
cytoplasmic incompatibility in many insects and feminization of genetic males in crustaceans. In this
project, we study Wolbachia infection in crustaceans including other associated arthropod species. Our
studies include the diversity and distribution of Wolbachia as well as the reproductive effects on their
hosts. Our results represent, for the first time, the prevalence of Wolbachia infection in freshwater
crustaceans collected from tropical habitats. Further studies on the phylogenetic analysis of the wsp
and groE sequences reveal the relationship among Wolbachia strains infecting these tropical hosts as
well as the possible horizontal transfer among the host species. Successful transfer of Wolbachia
among copepod hosts reveals the feminizing effect of these bacteria. Results of this study help
explaining the coevolution of Wolbachia bacteria and their arthropod hosts.
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	Y. Paisooksantivatana and W. Kaewsri 
	Department of Horticulture, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900





	การศึกษาอนุกรมวิธานของพืชสกุลพริกไทย (Piper L.) ในประเทศไทย
	เฉลิมพล สุวรรณภักดี¹ (นักศึกษา), สุมน มาสุธน¹ (อาจารย์ที่ปรึกษา), ประนอม จันทรโณทัย² (อาจารย์ที่ปรึกษา),  ก่องกานดา ชยามฤต³ (อาจารย์ที่ปรึกษา)
	1ภาควิชาพฤกษศาสตร์ คณะวิทยาศาสตร์ ม.เกษตรศาสตร์ กรุงเทพฯ, 2ภาควิชาชีววิทยา คณะวิทยาศาสตร์ ม.ขอนแก่น  จ.ขอนแก่น, 3หอพรรณไม้ กรมอุทยานแห่งชาติสัตว์ป่าและพันธุ์พืช กรุงเทพฯ
	Taxonomic study of the Genus Piper L. in Thailand
	C. Suwanphakdee1 (Graduate Student), S. Masuthon1 (Thesis Advisor), P. Chantaranothai2 (Thesis Co-advisor), K. Chayamarit (Thesis Co-advisor)3
	1Department of Botany, Faculty of Science, Kasetsart University, Bangkok, 2Department of Biology, Faculty of Science, Khonkaen University, Khonkaen Province, 3Bangkok Forest Herbarium,  National Parks, Wildlife and Plant Conservation Department, Bangkok





	พืชสกุลยอ (Morinda L.) ในประเทศไทย
	วิโรจน์ เกษรบัว (นักศึกษา), ประนอม จันทรโณทัย (อาจารย์ที่ปรึกษา), อัจฉรา ธรรมถาวร (อาจารย์ที่ปรึกษาร่วม)
	ศูนย์วิจัยอนุกรมวิธานประยุกต์ ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยขอนแก่น อ. เมือง จ. ขอนแก่น 40002
	The genus Morinda L. in Thailand
	W. Kasonbua (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-advisor)
	Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,  Muang, Khon Kaen 40002





	พืชเผ่า Vernonieae (Asteraceae) ในประเทศไทย.
	สุคนธ์ทิพย์ บุญวงค์ (นักศึกษา), ประนอม จันทรโณทัย (อาจารย์ที่ปรึกษา), อัจฉรา ธรรมถาวร (อาจารย์ที่ปรึกษาร่วม)
	ศูนย์วิจัยอนุกรมวิธานประยุกต์ ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยขอนแก่น อ. เมือง จ. ขอนแก่น 40002
	The Tribe Vernonieae (Asteraceae) in Thailand
	S. Bunwong (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-advisor)
	Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,  Muang District, Khon Kaen 40002





	อนุกรมวิธานพืชเผ่าย่อย Justiciinae (Acanthaceae)  ในภาคตะวันออกเฉียงเหนือของประเทศไทย
	มลฤดี สารวิจิตร (นักศึกษา), ประนอม จันทรโณทัย (อาจารย์ที่ปรึกษา), อัจฉรา ธรรมถาวร (อาจารย์ที่ปรึกษาร่วม) 
	ศูนย์วิจัยอนุกรมวิธานประยุกต์ ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยขอนแก่น อ.เมือง จ. ขอนแก่น 40002
	The Subtribe Justiciinae in Northeastern Thailand
	M. Sarawichitr (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thamathaworn (Thesis Co-advisor) Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002




	พืชสกุลเข็มขาว (Pavetta L.) ในประเทศไทย
	จักรพงค์ แท่งทอง (นักศึกษา), ประนอม จันทรโณทัย (อาจารย์ที่ปรึกษา)
	ศูนย์วิจัยอนุกรมวิธานประยุกต์ ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยขอนแก่น อ. เมือง จ. ขอนแก่น 40002
	The Genus Pavetta L. in Thailand
	J. Thangthong (Graduate Student), P. Chantaranothai (Thesis Avisor)
	Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002





	พืชเผ่า Satureineae (Lamiaceae) ในประเทศไทย
	ภานุพงษ์ พงษ์ชีวิน (นักศึกษา), ประนอม จันทรโณทัย (อาจารย์ที่ปรึกษา), อัจฉรา ธรรมถาวร (อาจารย์ที่ปรึกษาร่วม)
	ศูนย์วิจัยอนุกรมวิธานประยุกต์ ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยขอนแก่น อ.เมือง จ.ขอนแก่น 40002
	The tribe Satureineae (Lamiaceae) in Thailand
	B. Bongcheewin (Graduate Student), P. Chantaranothai (Thesis Advisor),  A. Thammathaworn (Thesis Co-advisor)
	Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002





	การศึกษาความหลากชนิดของไม้สกุลไทร ในเขตรักษาพันธุ์สัตว์ป่าฮาลา–บาลา จังหวัดยะลา และนราธิวาส
	ภานุมาศ จันทร์สุวรรณ1 และศิริพร ทองอารีย์2
	1กองวิจัยธรรมชาติวิทยา องค์การพิพิธภัณฑ์วิทยาศาสตร์แห่งชาติ เทคโนธานี คลองห้า คลองหลวง ปทุมธานี 12120, 2สถานีวิจัยสัตว์ป่า ฮาลา–บาลา ตู้ ปณ. 3 ปท. แว้ง นราธิวาส 96160
	Species Diversity of Ficus L. in Hala-Bala Wildlife  Sanctuary, Yala and Narathiwat Provinces
	Bh. Chantarasuwan1 and S. Thong-aree2
	1Natural Research Division, National Science Museum,Technopolis, Klong 5, Klong Laung, Pathum Tani,12120, 2Hala-Bala Wildlife Research Station, P.O. Box 3, Weang, Narathiwat, 96160





	เรณูวิทยาและกายวิภาคศาสตร์ของพืชวงศ์ชมพู่ในประเทศไทย
	ช่อทิพย์ กัณฑโชติ (นักศึกษา), ประนอม จันทรโณทัย (อาจารย์ที่ปรึกษา), อัจฉรา ธรรมถาวร (อาจารย์ที่ปรึกษาร่วม)
	ศูนย์วิจัยอนุกรมวิธานประยุกต์ ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยขอนแก่น อ. เมือง จ. ขอนแก่น 40002
	Palynological and Anatomical Studies of the Family Myrtaceae in Thailand
	C. Kantachote (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-advisor)
	Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002





	กายวิภาคศาสตร์เปรียบเทียบของพืชเผ่า Scleriae (Cyperaceae) ในประเทศไทย
	สถาพร บริบูรณ์วัฒน์ (นักศึกษา), อัจฉรา ธรรมถาวร (อาจารย์ที่ปรึกษา), ประนอม จันทรโณทัย (อาจารย์ที่ปรึกษาร่วม)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยขอนแก่น ขอนแก่น 40002
	Comparative Anatomy of the Tribe Scleriae (Cyperaceae) in Thailand
	S. Boriboonwat (Graduate Student), A. Thammathaworn (Thesis Advisor),  P. Chantaranothai (Thesis Co-advisor)
	Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen 40002





	การศึกษาสัณฐานวิทยา และกายวิภาคศาสตร์ ของพืชสกุล Aristida L. (Poaceae) ในประเทศไทย
	วรรณวิภา ไชยสงคราม (นักศึกษา), ประนอม จันทรโณทัย (อาจารย์ที่ปรึกษา), อัจฉรา ธรรมถาวร (อาจารย์ที่ปรึกษาร่วม)
	ศูนย์วิจัยอนุกรมวิธานประยุกต์, ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยขอนแก่น อ. เมือง จ. ขอนแก่น 40002
	Morphological and Anatomical Studies  of the Genus Aristida L. (Poaceae) in Thailand
	W. Chaisongkram (Graduate Student), P. Chantaranothai (Thesis Advisor),   A. Thammataworn (Thesis Co-advisor)
	Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,  Muang District, Khon Kaen 40002





	การศึกษาความหลากหลายทางพันธุกรรมของ พืชสกุลกระชาย (วงศ์ขิง) ในประเทศไทย โดยใช้ยีน matK 
	จิรนันท์ เตชะประสาน1, ฉัตรชัย งามเรียบสกุล2, ทยา เจนจิตติกุล3, สุดสงวน ชูสกลธนะชัย1
	1 ศูนย์พันธุวิศวกรรมและเทคโนโลยีชีวภาพแห่งชาติ 113 ถ. พหลโยธินต. คลองหนึ่ง อ.คลองหลวง จ.ปทุมธานี 12120, 2 สำนักวิชาวิทยาศาสตร์ มหาวิทยาลัยวลัยลักษณ์ 222 ต.ไทยบุรี อ.ท่าศาลา จ.นครศรีธรรมราช 80160, 3 ภาควิชาพฤกษศาสตร์ มหาวิทยาลัยมหิดล ถ.พระราม 6 พญาไท กรุงเทพฯ 10400
	Studies of Genetic Variations of BOESENBERGIA Species  in Thailand using MATK gene sequences
	Jiranan Techaprasan1, Chatchai Ngamriabsakul2, Thaya Jenjittikul3, and Sudsanguan Chusacultanachai1
	1National Center for Genetic Engineering and Biotechnology (BIOTEC), 113 Thailand Science Park, Paholyothin, Klong 1, Klong Luang, Pathumthani 12120, 2Institute of Science, Walailak University, 222 Thaiburi, Thasala, Nakhonsrithammarat 80160, 3Department of Plant Science, Faculty of Science,  Mahidol University, Rama IV Road, Payathai, Bangkok 10400





	ความหลากหลายของชนิดพันธุ์ไม้ป่าเชิงปริมาณ ในอำเภอปางมะผ้า จังหวัดแม่ฮ่องสอน
	สุนทร คำยอง, ดนัย แสนจันทอง และทนงศักดิ์ ปะระไทย 
	ภาควิชาปฐพีศาสตร์และอนุรักษศาสตร์ คณะเกษตรศาสตร์ มหาวิทยาลัยเชียงใหม่ อ. เมือง เชียงใหม่ 50200
	Quantitative Floral Diversity of Forests  in Pang Ma Pha District, Mae Hong Son Province
	S. Khamyong, D. Seanchanthong and T. Parathai 
	Department of Soil Science and Conservation, Faculty of Agriculture, Chiang Mai University,  Muang, Chiang Mai 50200





	สังคมพืชผสมผลัดใบในอุทยานแห่งชาติทะเลบัน จังหวัดสตูล
	ปิยวรรณ แพะทอง (นักศึกษา), สาระ บำรุงศรี (อาจารย์ที่ปรึกษา), จรัล ลีรติวงศ์ (อาจารย์ที่ปรึกษาร่วม)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยสงขลานครินทร์ ต.คอหงส์ อ.หาดใหญ่ จ.สงขลา 90112
	The mixed deciduous plant community  in Thaleban National Park, Satun Province
	P. Phaethong (Graduate Student), S. Bumrungsri (Thesis Advisor), J. Leratiwong (Thesis Co-Advisor)
	Department of Biology, Faculty of Science, Prince of Songkhla University, Khohong, Hat Yai, Songkhla 90112





	การเปลี่ยนแปลงความหลากหลายทางชีวภาพของพืชในมหายุคซีโนโซอิกในประเทศไทย
	พอล เจ โกรดิ1, จงพันธ์ จงลักษมณี2 และ ประมุข เพ็ญสุต1
	1สาขาวิชาชีววิทยา สำนักวิชาวิทยาศาสตร์ มหาวิทยาลัยเทคโนโลยีสุรนารี จังหวัดนครราชสีมา 30000, 2สาขาวิชาเทคโนโลยีธรณี สำนักวิชาวิศวกรรมศาสตร์ มหาวิทยาลัยเทคโนโลยีสุรนารี จังหวัดนครราชสีมา 30000
	Changes in Plant Diversity over Geologic Time during the Cenozoic in Thailand
	P.J. Grote1, C. Chonglakmani2, and P. Benyasuta1
	1School of Biology, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000, 2School of Geotechnology, Institute of Engineering, Suranaree University of Technology,  Nakhon Ratchasima 30000





	พฤกษศาสตร์พื้นบ้านของชนเผ่าซาไกในประเทศไทย : พรรณพืชที่ซาไกใช้ประโยชน์ และการย้ายถิ่น
	เกศริน มณีนูน1, พวงเพ็ญ ศิริรักษ์1, สาระ บำรุงศรี1 และ ไพบูลย์ ดวงจันทร์ 2
	1ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยสงขลานครินทร์ อ. หาดใหญ่ จ. สงขลา 90112, 2ภาควิชาภาษาไทย  และภาษาตะวันออก คณะมนุษยศาสตร์ มหาวิทยาลัยศรีนครินทรวิโรฒ สุขุมวิท 23  กรุงเทพฯ 10110
	Ethnobotany of the Sakai tribe in Thailand : Plants used by Sakai and Migrations
	K. Maneenoon1, P. Sirirugsa1, S. Bumrungsri1 and P. Duangchan2
	1Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112, 2Department of Thai and Oriental Languages, Faculty of Humanities, Srinakharinwirot University,  Sukhumvit 23, Bangkok 10110





	การอนุรักษ์และขยายพันธุ์ไม้ดอกหอมพื้นเมืองที่หายาก และใกล้จะสูญพันธุ์ปีที่ 2
	ปิยะ เฉลิมกลิ่น1, ชัยวัฒน์ บุญฟัก1 และเมธี วงศ์หนัก2
	1ฝ่ายเทคโนโลยีการเกษตร สถาบันวิจัยวิทยาศาสตร์และเทคโนโลยีแห่งประเทศไทย เทคโนธานี 35 หมู่ 3 ต.คลองห้า  อ.คลองหลวง จ.ปทุมธานี 12120, 2สวนพฤกษศาสตร์สมเด็จพระนางเจ้าสิริกิติ์ องค์การสวนพฤกษศาสตร์ อ.แม่ริม จ.เชียงใหม่
	Conservation and Multiplication of Rare  and Endangered Native Fragrant Flower Species (2nd year)
	P. Chalermglin1, C. Boonfak1 and M. Wongnak2
	1Agricultural Technology Department, Thailand Institute of Scientific and Technological Research (TISTR), Technopolis, 35 Mu 3, Khlong 5, Khlong Luang District, Pathum Thani 12120, 2The Queen Sirikit Botanic Garden, Maerim, Chiang Mai 50180





	โครงการพัฒนาระบบฐานข้อมูลสารสนเทศภูมิศาสตร์ ความหลากหลายทางชีวภาพ เขตรักษาพันธุ์สัตว์ป่าฮาลา-บาลา
	ทัศนีย์ อนมาน, พูนศักดิ์ ไม้โภคทรัพย์, ศุภกิจ วนะสิทธิ์, เทวาพร แจ้งกระจ่าง และอภิชาต สีทาแก
	ห้องปฏิบัติการนิเวศวิทยา หน่วยปฏิบัติการวิจัยกลางไบโอเทค ศูนย์พันธุวิศวกรรมและเทคโนโลยีชีวภาพแห่งชาติ 113  ถ.พหลโยธิน ต.คลองหนึ่ง อ.คลองหลวง จ.ปทุมธานี 12120
	Database and GIS (Geographic Information System) Developments on Biodiversity at Bala Hala Forests
	Tasnee Anaman, Poonsak Miphokasap, Supakit Wanasith, Taewaporn Changkrajang and Apichart Sritakae
	Ecology Laboratory, BIOTEC Central Research Unit, National Center for Genetic Engineering and Biotechnology (BIOTEC),113 Paholyothin Road, Klongluang, Pathumthani 12120
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	การสำรวจหนอนพยาธิในปลาวงศ์ Cyprinidae  บริเวณอ่างเก็บน้ำเขื่อนแม่งัดสมบูรณ์ชลจังหวัดเชียงใหม่
	กิ่งกานต์ บุญโชติ (นักศึกษา), ชโลบล วงศ์สวัสดิ์ (อาจารย์ที่ปรึกษา)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยเชียงใหม่ อ.เมือง จ.เชียงใหม่ 50200
	A Survey of Helminths in Cyprinoid Fish  from Mae Ngad Somboonchon Reservoir, Chiang Mai Province
	K. Boonchot (Graduate Student), C. Wongsawad (Thesis Advisor)
	Department of Biology, Faculty of Science, Chiang Mai University, Muang, Chiang Mai 50200





	อนุกรมวิธานของไรตัวห้ำวงศ์ Cunaxidae (Acari)  ในภาคกลางของประเทศไทย
	มารุต เฟื่องอาวรณ์ (นักศึกษา), จริยา เล็กประยูร (อาจารย์ที่ปรึกษา)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย ถ. พญาไท เขตปทุมวัน กรุงเทพฯ 10330
	Taxonomy of the Predatory Mite family  CUNAXIDAE (ACARI) in central Thailand
	M. Fuangarworn (Graduate Student), C. Lekprayoon (Thesis Advisor)
	Department of Biology, Faculty of Science, Chulalongkorn University, Phayathai Road,  Pathumwan, Bangkok 10330





	บทบาทของความหลากหลายและปริมาณของสัตว์หน้าดิน ในทะเลสาบสงขลาตอนบน ประเทศไทย
	เสาวภา อังสุภานิช1, จิระยุทธ รื่นศิริกุล1 และ อมรรัตน์ พงศ์ดารา2
	1ภาควิชาวาริชศาสตร์ คณะทรัพยากรธรรมชาติ มหาวิทยาลัยสงขลานครินทร์ อำเภอหาดใหญ่ จังหวัดสงขลา 90112,  2ภาควิชาชีวเคมี คณะวิทยาศาสตร์ มหาวิทยาลัยสงขลานครินทร์ อำเภอหาดใหญ่ จังหวัดสงขลา 90112
	Roles of  Macrobenthic Faunal Diversity and abundance
	Angsupanich, S.1, Ruensirikul, J.1and Phongdara, A.2
	1Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla, 90112, 2Department of Biochemistry, Faculty of Science, Prince of Songkla University,  Hat Yai, Songkhla, 90112





	ผลกระทบจากกิจกรรมการเกษตร ต่อโครงสร้างชุมชนสัตว์ไม่มีกระดูกสันหลังหน้าดิน
	จันทิดา ศรีจันทร์ (นักศึกษา), นฤมล แสงประดับ (อาจารย์ที่ปรึกษา), ชุติมา หาญจวณิช (อาจารย์ที่ปรึกษาร่วม)
	ศูนย์วิจัยอนุกรมวิธานประยุกต์ ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยขอนแก่น อ. เมือง จ. ขอนแก่น 40002
	The Impact of Agricultural Activities  on Benthic Macroinvertebrate Community Structure in Lumphatow Basin
	C. Srichan (Graduate Student), N. Sangpradub (Thesis Advisor), C. Hanjavanit (Thesis Co-advisor)
	Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,
	Muang District, Khon Kaen Province 40002





	การวิเคราะห์ความผันแปรทางสัณฐานวิทยาและพันธุกรรมของหอยทราย สกุล Mekongia Crosse & Fischer, 1876 ในประเทศไทยI. การวิเคราะห์สัณฐานวิทยาของเปลือก
	วชิร ศรีคุ้ม (นักศึกษา), สมศักดิ์ ปัญหา (อาจารย์ที่ปรึกษา)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย ถ.พญาไท เขตปทุมวัน กรุงเทพฯ 10300
	Morphology and Genetic Variation Analysis of the Viviparid Snail Genus Mekongia Crosse & Fischer, 1876, in ThailandI. Shell Morphometric Analysis
	W. Srikoom (Graduate Student), S. Panha (Graduate Student)
	Department of Biology, Faculty of Science, Chulalongkorn University, Phyathai Road,  Patumwan, Bangkok 10300





	คาริโอไทป์ของหอยหอม Cyclophorus สองชนิด  (Prosobranchia : Cyclophoridae) ในประเทศไทย
	บังอร กองอิ้ม (นักศึกษา), สมศักดิ์ ปัญหา (อาจารย์ที่ปรึกษา)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย ถ. พญาไท เขตปทุมวัน กรุงเทพฯ 10330
	Karyotypes of two species of the genus Cyclophorus  (Prosobranchia : Cyclophoridae) from Thailand
	B. Kongim (Graduate Student), S. Panha (Thesis Advisor)
	Department of Biology, Faculty of Science, Chulalongkorn University, Phyathai Road,  Patumwan, Bangkok 10330





	ความหลากหลายของด้วงมูลสัตว์ในสภาพนิเวศวิทยาที่แตกต่างกัน ในแหล่งสงวนชีวมณฑลสะแกราช จังหวัดนครราชสีมา
	มงคล ไพรเขียว (นักศึกษา), ยุพา หาญบุญทรง (อาจารย์ที่ปรึกษา), มโนชัย กีรติกสิกร (อาจารย์ที่ปรึกษาร่วม)
	ภาควิชากีฏวิทยา คณะเกษตรศาสตร์ มหาวิทยาลัยขอนแก่น อ.เมือง จ.ขอนแก่น 40002
	The Diversity of Dung Beetles in different Ecosystems  in Sakaerat Biosphere, Nakhon Ratchasima
	M. Praikhiaw (Graduate Student), Y. Hanboonsong (Thesis Advisor), M. Keeratikasikorn (Thesis Co-advisor)
	Department of Entomology, Faculty of  Agriculture, Khonkaen University, Khon-Kaen 40002





	การศึกษาประชากรมดที่อาศัยอยู่บนพื้นดินและความสัมพันธ์กับปัจจัยทางนิเวศบางประการ ในพื้นที่ป่าของสถานีวิจัยสิ่งแวดล้อมสะแกราช จังหวัดนครราชสีมา
	โยธิน สุริยพงศ์1 (นักศึกษา) , ณัฐวุฒิ ธานี1 (อาจารย์ที่ปรึกษา) , เดชา วิวัฒน์วิทยา2 (อาจารย์ที่ปรึกษาร่วม)
	1สาขาวิชาชีววิทยา สำนักวิชาวิทยาศาสตร์ มหาวิทยาลัยเทคโนโลยีสุรนารี อ.เมือง จ.นครราชสีมา 30000, 2ภาควิชาชีววิทยา ป่าไม้ คณะวนศาสตร์ มหาวิทยาลัยเกษตรศาสตร์ กรุงเทพ ฯ 10900
	Study of Ground Dwelling Ant Populations and Their Relationships  to Some Ecological Factors in Sakaerat Environmental Research Station, Nakhon Ratchasima
	Y. Suriyapong1 (Graduate Student), N. Thanee1 (Thesis Advisor), D. WiwatWitaya2 (Thesis Co-advisor)
	1School of Biology, Suranaree University of Technology, Nakhon Ratchasima 30000, 2Forest Biology Department, Faculty of Forestry, Kasertsart University, Bangkok 10900





	ความหลากหลายของมดที่ถูกทำลายโดยเชื้อรา ในบริเวณเขตรักษาพันธุ์สัตว์ป่า ฮาลา-บาลา
	ยุพเรศ สิทธิมูล (นักศึกษา), เดชา วิวัฒน์วิทยา (อาจารย์ที่ปรึกษา)
	ภาควิชาชีววิทยาป่าไม้ คณะวนศาสตร์ มหาวิทยาลัยเกษตรศาสตร์ เขตจตุจักร กรุงเทพฯ 10900
	Diversity of Ants infected by Fungi  in Hala-bala Wildlife Sanctury
	Y. Sittimul (Graduate Student), D. Wiwatwittaya (Thesis Advisor)
	Forest Biology Department, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900





	ความหลากชนิดและการแพร่กระจายตามฤดูกาลของมดในไร่อ้อย พฤติกรรมการกิน และประสิทธิภาพของมดชนิดที่สำคัญในการควบคุมหนอนกออ้อยในสภาพไร่ 
	พิทักษ์พงศ์ ป้อมปราณี1 (นักศึกษา) , จุฑารัตน์ อรรถจารุสิทธิ์1 (อาจารย์ที่ปรึกษา), เดชา วิวัฒน์วิทยา2  (อาจารย์ที่ปรึกษาร่วม)  
	1 สาขาวิชาเทคโนโลยีการผลิตพืช สำนักวิชาเทคโนโลยีการเกษตร มหาวิทยาลัยเทคโนโลยีสุรนารี อ.เมือง นครราชสีมา 30000,  2 ภาควิชาชีววิทยาป่าไม้ คณะวนศาสตร์ มหาวิทยาลัยเกษตรศาสตร์ จตุจักร กรุงเทพมหานคร 10900
	Diversity and Seasonal Distribution of Ants in Sugarcane Fields,  Feeding Behavior and Efficiency of Important Species  in Field Control of Sugarcane Stem Borers
	P. Pompranee1 (Graduate Student), J. Attajarusit1 (Thesis Advisor) , D. Wiwatwittaya2  (Thesis Co-advisor) 
	1School of Crop Production Technology, Institute of Agricultural Technology, Suranaree University of Technology, Nakhon Ratchasima 30000, 2 Department of Forest Biology, Faculty of Forestry,  Kasetsart University, Bangkok 10900





	ความหลากหลายและการกระจายตัวของแมลงปอ ในเขตอุทยานแห่งชาติดอยอินทนนท์ อำเภอจอมทอง จังหวัดเชียงใหม่
	สุทธิ มลิทอง (นักศึกษา), ชิตชล ผลารักษ์ (อาจารย์ที่ปรึกษา)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยเชียงใหม่ ถ.สุเทพ อ.เมือง จ.เชียงใหม่ 50200
	Diversity and Distribution of Odonata species  in Doi Intanon National Park Jomthong District, Chiang Mai Province
	S. Malithong (Graduate Student), C. Phalaraksh (Thesis Advisor)
	Department of Biology, Faculty of Science, Chiang Mai University, Suthep Road,  Muang District, Chiang Mai 50200





	ปัจจัยที่มีอิทธิพลต่อพฤติกรรมการหาอาหาร และการแบ่งปันทรัพยากรอาหารของชันโรง (Apidae, Meliponinae)
	ธัชคณิน จงจิตวิมล1 (นักศึกษา), วันดี วัฒนชัยยิ่งเจริญ1 (อาจารย์ที่ปรึกษา), สุรีรัตน์ เดี่ยววาณิชย์2 (อาจารย์ที่ปรึกษาร่วม),  เดช วัฒนชัยยิ่งเจริญ3 (อาจารย์ที่ปรึกษาร่วม)
	1ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยนเรศวร อำเภอเมือง จังหวัดพิษณุโลก 65000, 2ภาควิชาชีววิทยา  คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย ถนนพญาไท เขตปทุมวัน กรุงเทพฯ 10330, 3ภาควิชาวิทยาศาสตร์การเกษตร  คณะเกษตรศาสตร์ ทรัพยากรธรรมชาติและสิ่งแวดล้อม มหาวิทยาลัยนเรศวร อำเภอเมือง จังหวัดพิษณุโลก 65000
	Factors Affecting Foraging Behavior and Food Resource  Partitioning of Stingless Bees (Apidae, Meliponinae)
	T. Jongjitvimol (Graduate Student)1, W. Wattanachaiyingcharoen (Thesis Advisor)1,  S. Deowanish (Thesis Co-advisor)2, D. Wattanachaiyingcharoen (Thesis Co-advisor)3
	1Department of Biology, Faculty of Science, Naresuan University, Phitsanulok 65000, 2Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok 10330, 3Department of Agricultural Science, Faculty of Agriculture, Natural Resources and Environment, Naresuan University, Phitsanulok 65000





	แมงมุมวงศ์ Zodariidae ในเขตภาคเหนือตอนบน
	เสาวภา สนธิไชย และภควิน ด่านกิตติภากูล
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยเชียงใหม่ อำเภอเมือง จังหวัดเชียงใหม่ 50200
	The Spider Family Zodariidae in Northern Thailand
	S. Sonthichai and P. Dankittipakul
	Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200





	ความหลากหลายของปะการังอ่อน (Alcyoniina) ในน่านน้ำไทย
	ทนงศักดิ์ จันทร์เมธากุล1, หรรษา จรรย์แสง1, ศุภฤกษ์ วัฒนาสิทธิ์1 และ Phillip Alderslade2
	1ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยสงขลานครินทร์ ต.คอหงษ์ อ.หาดใหญ่ จ.สงขลา 90110,  2Museum and Art Gallery of the Northern Territory, PO Box 4647, Darwin, Northern Territory 0801, Australia
	Diversity of Soft Corals (Alcyoniina) in Thai waters
	T. Chanmethakul1, H. Chansang1, S. Wattanasit1 and P. Alderslade2
	1Department of Biology, Faculty of Science, Prince of Songkla University 90110, 2Museum and Art Gallery of the Northern Territory, PO Box 4647, Darwin, Northern Territory 0801, Australia





	ชนิด การกระจายพันธุ์ และโครงสร้างประชากรของปะการังแข็ง ครอบครัว Faviidae ในแนวปะการังบริเวณชายฝั่งทะเลภาคตะวันออกของประเทศไทย
	นรินทร์รัตน์ คงจันทร์ตรี  (นักศึกษา), วิภูษิต มัณฑะจิตร (อาจารย์ที่ปรึกษา)
	ภาควิชาวาริชศาสตร์ คณะวิทยาศาสตร์ มหาวิทยาลัยบูรพา บางแสน ชลบุรี 20131
	Species Distribution and population structure of Faviid Corals (Cnidaria : Scleractinia) on Coral Reefs along the East Coast of Thailand
	N. Kongjandtre (Graduate Student), V. Manthachitra (Thesis Advisor)
	Department of Aquatic Science, Faculty of Science, Burapha University, Bangsean, Chonburi 20131





	ความสัมพันธ์ระหว่างการแพร่กระจายตัวของตัวอ่อนปะการัง กับกระแสน้ำ จังหวัดชลบุรี
	ลลิตา ปัจฉิม1 (นักศึกษา), สุชนา ชวนิชย์1 (อาจารย์ที่ปรึกษา), ธรรมศักดิ์ ยีมิน2 (อาจารย์ที่ปรึกษาร่วม) 
	1ภาควิชาวิทยาศาสตร์ทางทะเล คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย ถ.พญาไท เขตปทุมวัน กรุงเทพฯ 10330,  2ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยรามคำแหง เขตหัวหมาก แขวงบางกะปิ กรุงเทพฯ 10240
	Relationship Between Dispersal of Coral Larvae  and Water Currents, Chonburi Province
	 Lalita Putchim1 (Graduate Student), Suchana Chavanich1  (Thesis Advisor), Thamasak Yeemin2 (Thesis Co-advisor) 
	1Department of Marine Science, Faculty of Science, Chulalongkorn University, Phayathai R.,  Pathumwan, Bangkok 10330, 2Department of Biology, Faculty of Science,  Ramkhamhaeng University, Huamark, Bangkok 10240





	ความผันแปรทางสัณฐานของโครงสร้างหินปูน ในปะการังแข็ง Galaxea fascicularis Linnaeus, 1767 ที่พบในประเทศไทย
	จีรวรรณ ช่วยพัฒน์1 (นักศึกษา), เผดิมศักดิ์ จารยะพันธุ์2,3 (อาจารย์ที่ปรึกษา) , นิพนธ์ พงศ์สุวรรณ4 (อาจารย์ที่ปรึกษาร่วม) , ศุภกฤษ์ วัฒนสิทธิ์ 1 (อาจารย์ที่ปรึกษาร่วม)
	1ภาควิชาชีววิทยา มหาวิทยาลัยสงขลานครินทร์ หาดใหญ่ สงขลา 90110, 2ภาควิชา วิทยาศาสตร์ทางทะเล จุฬาลงกรณ์มหาวิทยาลัย ปทุมวัน กรุงเทพ 10330, 3สถาบันวิจัยทรัพยากรทางน้ำ จุฬาลงกรณ์มหาวิทยาลัย ปทุมวัน กรุงเทพ 10330,  4สถาบันวิจัยและพัฒนาทรัพยากรทางทะเลและชายฝั่ง ภูเก็ต, 83000
	Morphological Variation in the Skeleton of the Scleractinian Coral,  Galaxea fascicularius Linnaeus, 1767 in Thailand
	J. Chuaypat1 (Graduate Student), P. Jarayabhand 2, 3 (Thesis Advisor), N. Phongsuwan 4 (Thesis Co-advisor), S.Wattanasit1 (Thesis Co-advisor)
	1Department of Biology, Faculty of Science, Prince of Songkla University, Hatyai, Songkla, 90110, 2Department of Marine Science, Faculty of Science, Chalongkorn University, Bangkok, 10330, 3Aquatic Resource Research Institute, Chulalongkorn University, Bangkok, 10330, 4Phuket Marine and Biology Center, Phuket, 83000





	การฟื้นฟูแนวปะการังโดยการนำชิ้นส่วนปะการังมายึดติดกับพื้น  บริเวณกลุ่มปะการังในแหล่งท่องเที่ยวของจังหวัดกระบี่
	รัตนติกา เพชรทองมา (นักศึกษา), ธรรมศักดิ์ ยีมิน (อาจารย์ที่ปรึกษา)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยรามคำแหง ถ. รามคำแหง หัวหมาก บางกะปิ กรุงเทพฯ 10240
	Rehabilitation of Coral Reef by Reattached Coral Fragments  in Coral Communities of Tourism Areas of Krabi Province
	R. Pettongma (Graduate Student), T. Yeemin (Thesis Advisor)
	Department of Biology, Faculty of Science, Ramkhamhaeng University, Ramkhamhaeng Road, Huamark, Bangkapi, Bangkok 10240





	ชีววิทยาการสืบพันธุ์ของฟองน้ำวงศ์ Calthropellidae (Demospogiae: Homoscleromorpha: Astrophorida)
	ชาตรี ฤทธิ์ทอง (นักศึกษา), ณิฏฐารัตน์ ปภาวสิทธิ์  (อาจารย์ที่ปรึกษา),เผดิมศักดิ์ จารยะพันธุ์ (อาจารย์ที่ปรึกษาร่วม) 
	ภาควิชาวิทยาศาสตร์ทางทะเล คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย เขตปทุมวัน กรุงเทพฯ 10330
	Reproductive Biology of a Sponge in the Family Calthropellidae (Demospogiae: Homoscleromorpha: Astrophorida)
	C. Ritthong (Graduate Student), N. Paphavasit (Thesis Advisor), P. Jarabhand (Thesis Co-advisor)
	Department of Marine Science, Faculty of Science, Chulalongkorn University, Phatumwan, Bangkok 10330





	ชีววิทยาของเพรียงหัวหอม Ecteinascidia thurstoni Herdman, 1891 เพื่อการเพาะเลี้ยง
	ปิยะ โกยสิน1 (นักศึกษา), สุชนา ชวนิชย์1 (อาจารย์ที่ปรึกษา), วรณพ วิยกาญจน์1 (อาจารย์ที่ปรึกษาร่วม),  คณิต สุวรรณบริรักษ์2 (อาจารย์ที่ปรึกษาร่วม)
	1ภาควิชาวิทยาศาสตร์ทางทะเล คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย ถ.พญาไท เขตปทุมวัน กรุงเทพฯ 10330,  2ภาควิชาเภสัชเวท คณะเภสัชศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย ถ.พญาไท เขตปทุมวัน กรุงเทพฯ 10330
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	สัณฐานวิทยาที่ใช้ในการแยกชนิดลูกอ๊อดบางชนิด ทางภาคใต้ ของประเทศไทย
	ประทีป มีวัฒนา1 (นักศึกษา), จารุจินต์ นภีตะภัฏ2 (อาจารย์ที่ปรึกษา)
	1ภาควิชาชีววิทยาป่าไม้ คณะวนศาสตร์ มหาวิทยาลัยเกษตรศาสตร์ บางเขน กทม.10900,  2 องค์การพิพิธภัณฑ์วิทยาศาสตร์แห่งชาติ เทคโนธานี ต. คลองห้า อ. คลองหลวง จ. ปทุมธานี 12120
	Morphological Characters for Identification  of Some Anuran Tadpoles in Southern Thailand
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	นิเวศวิทยาการสืบพันธุ์และการเติบโต ของเขียดอีโม้ (กบหนอง : Fejervarya  limnocharis (Boie, 1835))
	เกื้อกูล พิมพ์ดี 2 (นักศึกษา), จารุจินต์ นภีตะภัฏ1 (อาจารย์ที่ปรึกษา), อุษา กลิ่นหอม2 (อาจารย์ที่ปรึกษาร่วม) 
	1ศูนย์นิเวศวิทยาและสิ่งแวดล้อม องค์การพิพิธภัณฑ์วิทยาศาสตร์แห่งชาติ ต.คลองห้า อ.คลองหลวง จ.ประทุมธานี 12120,  2 ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยมหาสารคาม ต.ขามเรียง อ.กันทรวิชัย จ.มหาสารคาม 44150
	Reproductive Ecology and Growth of the  Grass Frog (Fejervarya  limnocharis (Boie, 1835))
	K. Pimdee2 (Graduate Student), J. Nabhitabhata1 (Thesis Advisor), U. Klinhom2 (Thesis Co-advisor) 
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	การศึกษาความหลากหลายของสัตว์สะเทินน้ำสะเทินบก และสัตว์เลื้อยคลานในเขตรักษาพันธุ์สัตว์ป่าภูเขียว จังหวัดชัยภูมิ
	มงคล คำสุข, วุฒินันท์ พวงสาย และกิตติศักดิ์ สมศรี
	เขตรักษาพันธุ์สัตว์ป่าภูเขียว ตู้ปณ. 3 ปทจ.ชุมแพ อ.ชุมแพ จ.ขอนแก่น 40130
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	การศึกษาความหลากหลายและการกระจายทางชีวภูมิศาสตร์ของสัตว์เลื้อยคลาน และสัตว์สะเทินน้ำสะเทินบกในอุทยานแห่งชาติเขาหลวง จังหวัดนครศรีธรรมราช
	จารุจินต์ นภีตะภัฏ1, เสถียร ช่วยหนู2, ยอดชาย ช่วยเงิน1 และธัญญา จั่นอาจ 1
	1องค์การพิพิธภัณฑ์วิทยาศาสตร์แห่งชาติ เทคโนธานี ต. คลองห้า อ. คลองหลวง จ. ปทุมธานี 12120,  2สำนักบริหารและจัดการป่าอนุรักษ์นครศรีธรรมราช อ. เมือง จ. นครศรีธรรมราช 80000
	Herpetofaunal Diversity and Biogeography in  Khao Luang National Park, Nakhon Si Thammarat Province
	J. Nabhitabhata1, S. Chaui-nu2, Y. Chauynkern1, T. Chan-ard1
	1National Science Museum, Technopolis, Khlong 5, Khlong Luang, Pathum Thani 12120, 2Division of Conserved Forests Organization and Management, Nakhon Si Thammarat Province 80000





	การบรรยายลักษณะของปลาวัยอ่อนวงศ์ปลาบู่ Gobiidae  ที่พบในบริเวณป่าชายเลนคลองสิเกา จังหวัดตรัง
	ประเสริฐ ทองหนูนุ้ย
	ภาควิชาวิทยาศาสตร์ทางทะเล คณะวิทยาศาสตร์และเทคโนโลยีการประมง สถาบันเทคโนโลยีราชมงคล อ. สิเกา จ. ตรัง 92150
	A Size series Description of Gobiidae Larval specimens  in Sikao Mangrove Creek, Trang Province
	P. Tongnunui
	Department of Marine Science, Faculty of Science and Fisheries Technology, Rajamangala Institute of Technology, Sikao District, Trang Province 92150





	การศึกษาผลกระทบจากไฟ และแนวป่าเลื่อนต่อสัตว์เลี้ยงลูกด้วยนมขนาดเล็ก บริเวณหน่วยย่อยคลองอีเฒ่า ณ อุทยานแห่งชาติเขาใหญ่
	วราภรณ์ แก้วพรหม1 (นักศึกษา), จอร์จ เอ เกล1  (อาจารย์ที่ปรึกษา), แอนโทนี เจ ไลนัม2 (อาจารย์ที่ปรึกษาร่วม)
	1ภาควิชาการจัดการทรัพยากรชีวภาพ คณะทรัพยากรชีวภาพและเทคโนโลยี มหาวิทยาลัยเทคโนโลยีพระจอมเกล้าธนบุรี  83 หมู่ 8 แขวงท่าข้าม เขตบางขุนเทียน กรุงเทพฯ 10150, 2 สมาคมอนุรักษ์สัตว์ป่า (WCS) ประเทศไทย  ตู้ ปณ. 170 หลักสี่ กรุงเทพฯ 10210  
	Responses to Burning and Edge Effects of Small Mammals  at Klong E Tao substation, Khao Yai National Park
	W. Kaewprom1 (Graduate Student), George A. Gale1 (Thesis Advisor), Antony J. Lynam2 (Thesis Co-advisor)
	1School of Bioresources and Technology, Natural Resources Management, King Mongkut’s University of Technology Thonburi, 83 Moo 8 Thakham, Bangkhuntien, Bangkok 10150, 2 Wildilfe Conservation Society,Thailand Program, P.O. BOX 170, Laksi, Bangkok 10210





	ความหนาแน่น การแพร่กระจาย และการบริโภคสัตว์เลี้ยงลูกด้วยนมขนาดเล็ก  กรณีศึกษา: หมู่บ้านกระเหรี่ยงเมืองแพม จ. แม่ฮ่องสอน
	ณัฐฐา วัฒนรัชกิจ (นักศึกษา), สมโภชน์ ศรีโกสามาตร (อาจารย์ที่ปรึกษา)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยมหิดล
	Density, Distribution and Human Consumption of Small Mammals  around a Karen Village in Mae Hong Son Province, Thailand
	N. Wattanaratchakit (Graduate Student), S. Srikosamatara (Thesis Advisor)
	Department of Biology, Faculty of Science, Mahidol University





	ความอุดมสมบูรณ์และความหลากหลายของนก: การประเมินเทคนิค การสำรวจประชากรนกป่าณ แปลงวิจัยความหลากหลายทางชีวภาพถาวร  มอสิงโต อุทยานแห่งชาติเขาใหญ่
	ฟิลลิป ดี ราวด์1, จอร์จ เกล2, อนรรฆ พัฒนวิบูลย์1, แอนดรูว์ เจ. เพีร์ยซ2, คิโฮโก โตคิว2, กรกฏ พบประเสริฐ2,  วังวร สังฆเมธาวี2, วอร์เรณ บรอคเคลแมน3 และ ประวัติ โวหารดี4
	1 ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยมหิดล ถ. พระราม 6 เขตราชเทวี กรุงเทพฯ 10400, 2ภาควิชาการจัดการทรัพยากรชีวภาพ คณะทรัพยากรชีวภาพและเทคโนโลยี มหาวิทยาลัยเทคโนโลยีพระจอมเกล้าธนบุรี 83 หมู่ 8 แขวงท่าข้าม  เขตบางขุนเทียน กรุงเทพฯ 10150, 3ศูนย์ชีววิทยาเชิงการอนุรักษ์ สถาบันวิจัยและพัฒนาวิทยาศาสตร์และเทคโนโลยี มหาวิทยาลัยมหิดล ศาลายา ถ. พุทธมณฑลสาย 4  นครปฐม 7317, 4กรมอุทยานแห่งชาติสัตว์ป่าและพันธุ์พืช  ถ. พหลโยธิน เขตจตุจักร กรุงเทพฯ 10900
	Avian Abundance and Diversity: an Assessment of Monitoring methods  for Forest Birds at the Mo-singto Long-term Forest  Dynamics Plot, Khao Yai National Park
	Philip D. Round1, George Gale2, Anak Pattanavibool1, Andrew J. Pierce2, Kihoko Tokue2, Korakoch Pobprasert2, Wangworn Sankamethavee2, Warren Y. Brockelman3 and Prawat Wohandee4
	1Department of Biology, Faculty of Science, Mahidol University, Rama 6 Road, Bangkok 10400, 2King Mongkut’s University of Technology Thonburi, School of Bioresources and Technology, Bangkhunthien, Bangkok 10150; 3Center for Conservation Biology, Institute of Science and Technology for Research and Development, Mahidol University, Salaya, Phutthamonthon 4 Road, Nakhon Pathom 731705, 4National Parks Division, Department of National Parks, Wildlife and Plant Conservation, Phaholyothin Road,  Chatuchak, Bangkok 10900.





	ความสัมพันธ์ระหว่างอัตราการหลั่งน้ำหวาน และความถี่ในการมาเยือนของค้างคาวเล็บกุด (Eonycteris spelaea)
	เอกพงศ์ ศรีเปารยะ (นักศึกษา), สาระ บำรุงศรี (อาจารย์ที่ปรึกษา), กำพล มีสวัสดิ์ (อาจารย์ที่ปรึกษาร่วม),  สุนทร โสตถิพันธุ์ (อาจารย์ที่ปรึกษาร่วม)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ สงขลานครินทร์ วิทยาเขตหาดใหญ่ ต.คอหงส์ อ.หาดใหญ่ สงขลา 90110
	The Relationship between Nectar Secretion rate and Temporal Patterns  of visiting of the Nectarivorous Cave Bat (Eonycteris spelaea)
	E. Sripaoraya (Graduate Student), S. Bumrungsri (Thesis Advisor), K. Meesawat (Thesis Co-advisor),  S. Sotthibandhu (Thesis Co-advisor)
	Department of Biology, Faculty of Science, Songklanakarin University, Tumbon Khohong,  Amphoe Hatyai, Songkla 90110





	การติดตามสถานภาพประชากร การกระจายพันธุ์ และการศึกษานิเวศวิทยาเชิงพฤติกรรม  ของค้างคาวกิตติเพื่อจัดทำแนวทางเบื้องต้นในการจัดการอนุรักษ์
	สุรพล ดวงแข, เมธี หยกอุบล และปิยทิพย์ ปิยพันธุ์
	มูลนิธิคุ้มครองสัตว์ป่าและพรรณพืชแห่งประเทศไทย 125/88-90 ถ.พหลโยธิน บางเขน กรุงเทพฯ 10220
	Population status, Distribution, and Behavioural Ecology of  Kitti’s hog-nosed Bat for Conservation and Management Guideline Preparation
	Surapon Daungkhae, Medhi Yokubol, and Piyathip Piyapan
	Wildlife Fund Thailand, 125/88-90 Paholyothin Rd., Bangkhen, Bangkok 10220





	การตรวจสอบลิงลูกผสมระหว่างลิงกังเพศผู้และลิงวอกเพศเมีย  ณ วัดถ้ำผาหมากฮ่อ จังหวัดเลย โดยใช้ยีน TSPY
	สุจินดา มาลัยวิจิตรนนท์1, โอสามุ ทาเกนะกะ2, นนทกรณ์ อุรโสภณ1, อิสลามูล ฮาดิ3, ยูซูรุ ฮามาดะ2
	1หน่วยวิจัยไพรเมท ภาควิชาชีววิทยา คณะวิทยาศาสตร์ จุฬาลงกรณ์มหาวิทยาลัย, 2Primate Research Institute,  มหาวิทยาลัยเกียวโต, 3ภาควิชาสัตววิทยา มหาวิทยาลัยเกษตรโบกอร์
	Hybridization Between a Released Pigtailed Macaque Male and Semi-wild Rhesus Macaque Females at Wat Tham Pa Mak Ho,  Loei province, resolved by TSPY gene analysis
	Suchinda Malaivijitnond1, Osamu Takenaka2, Nontakorn Urasopon1, Islamul Hadi3, Yuzuru Hamada2
	1Primate Research Unit, Department of Biology, Faculty of Science, Chulalongkorn University, 2Primate Research Institute, Kyoto University, 3Department of Zoology, Bogor Agricultural University





	นิเวศวิทยาและการอนุรักษ์ชะนีมือขาว (Hylobates lar) ในป่าเบญจพรรณผสมดิบแล้ง  จังหวัดแม่ฮ่องสอน: ศึกษาโดยใช้รูปแบบการมีส่วนร่วมจากชุมชน
	ปฐม ยิ้มขาว (นักศึกษา) , สมโภชน์ ศรีโกสามาตร (อาจารย์ที่ปรึกษา)
	ภาควิชาชีววิทยา คณะวิทยาศาสตร์ มหาวิทยาลัยมหิดล เขตราชเทวี กรุงเทพฯ 10400
	Ecology and Conservation of the White-handed Gibbon (Hylobates lar) in a dry Forest at Mae Hong Son, Thailand: A local Participatory approach.
	P. Yimkao (Graduate Student), S. Srikosamatara (Thesis Advisor)
	 Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400





	ผลกระทบของถนนต่อความชุกชุมของสัตว์กินเนื้อในอุทยานแห่งชาติแก่งกระจาน
	ดุสิต งอประเสริฐ1, George A. Gale1 และ Antony J. Lynam2
	1 ภาควิชาการจัดการทรัพยากรชีวภาพ คณะทรัพยากรชีวภาพและเทคโนโลยี มหาวิทยาลัยเทคโนโลยีพระจอมเกล้าธนบุรี  83 หมู่ 8 แขวงท่าข้าม เขตบางขุนเทียน กรุงเทพฯ 10150, 2 สมาคมอนุรักษ์สัตว์ป่า (WCS) ประเทศไทย  ตู้ ปณ. 170 หลักสี่ กรุงเทพฯ 10210
	Effects of roads on Carnivore abundance in Kaeng Krachan National Park
	Dusit Ngoprasert1, George A. Gale1 and Antony J. Lynam2
	1School of Bioresources and Technology, Natural Resources Management, King Mongkut’s University of Technology Thonburi, 83 Moo 8 Thakham, Bangkhuntien, Bangkok 10150, 2 Wildilfe Conservation Society,Thailand Program, P.O. BOX 170, Laksi, Bangkok 10210





	การศึกษาประชากรสัตว์ป่าที่เป็นเหยื่อของเสือโคร่งในป่าอนุรักษ์ภาคตะวันตกของไทย
	รองลาภ สุขมาสรวง, สมบัติ พนมเวช และสมทรง ครองชนม์
	ภาควิชาชีววิทยาป่าไม้ คณะวนศาสตร์ มหาวิทยาลัยเกษตรศาสตร์ เขตจัตุจักร กรุงเทพฯ 10900
	Populations of Tiger Prey Species in the Western Forest of Thailand
	Ronglarp Sukmasuang, Sombat Phanomvej and Somthong Klongchon
	Department of Forest Biology, Faculty of Forestry, Kasetsart University, Paholyothin Road,  Jattujak, Bangkok 10900
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