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Study for quality of bacterium strains after collection by freezing method

S. Chantaroj (Graduate Student), W. Chanchaem (Thesis Advisor)
Department of Biology, Faculty of Sciences, Ramkhamhaeng University, Humark, Bangkok 10240

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 pathogens including S.
aureus, S. epidermidis, S. pyogenes, S. agalactiae, S. pneumoniae, E. faecium, E. faecalis, E. coli, K.
pneumoniae, S. marcescens, E. cloacae, P. aeruginosa, A. baumannii, B. cepacia and H. influenzae
those have been freezed for 2-12 years were studied for their viability, purity, phenotypes and
genotype. It was found that mean of viability is about 11-5 log;oCFU/mI and not significantly
different among species except for some fastidious bacteria such as S. pneumoniae and H. influenzae
that showed the viability value about 7-5 log;CFU/mI. From the results, all the cultures were pure as
examined by eye and the phenotypes, morphology and biochemical properties were acceptable. The
genotypic studies was done by PCR-RFLP technique with universal primers to amplify a portion of
the 16S rRNA gene followed by restriction analysis. The sizes of the amplified products from bacteria
were the same (996 bp), but the restriction patterns of PCR products generated by Haelll digestion
were different. However PCR products from E .coli K. pneumoniae, S. marcescens, and E. cloacae
had the same Haelll digestion pattern but had different patterns when digested with Ddel or BstBI.
PCR products from E. faecium, and E. faecalis gave the same Haelll digestion pattern but could be
differentiated by Alul digestion. PCR products from S. aureus and S. epidermidis could not be digested
by Haelll but showed different patterns when they were digested with MnllI.
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® JICA Senior Overseas Volunteer, Japan International Corporation Agency, Tokyo 151-8558, Japan
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Neoasaia chiangmaiensis gen. nov., sp. nov., a novel osmotolerant acetic acid
bacterium in the a-Proteobacteria

P. Yukphan®, T. Malimas, W. Potacharoen®, S. Tanasupawat?,

M. Tanticharoen’, and Y. Yamada®

'BIOTEC Culture Collection (BCC), BIOTEC Central Research Unit, National Center for Genetic Engineering
and Biotechnology, National Science and Technology Development Agency, Pathumthani 12120, Thailand
“Department of Microbiology, Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok 10330,
Thailand, 2JICA Senior Overseas Volunteer, Japan International Corporation Agency, Tokyo 151-8558, Japan

In a study on acetic acid bacteria diversity in Thailand, one strain was isolated in Chiang Mai.
Phylogenetic trees based on 16S rDNA and 16S-23S rDNA internal transcribed spacer (ITS)
sequences represented that the isolate had a close relationship to the genera Kozakia and Asaia, but
constituted an independent cluster. Similarity values to other acetic acid bacteria in the two sequences
were respectively 90.7-93.2% and 54.1-71.7%. The isolate was distinguished from strains of the two
genera by restriction analysis of 16S-23S rDNA ITS regions with Bccl and Hhal. The colony was
pale-pink. Cells are non-motile. The isolate did not either oxidize acetate and lactate or produce a
mucous substance, but grew well on 30% (w/v) D-glucose. The isolate grew on glutamate agar and
mannitol agar, but the growth on glutamate agar was not intense. Acid was produced from ethanol.
Major ubiquinone was Q-10. Neoasaia chiangmaiensis gen. nov., sp. nov. is proposed. The type strain
is AC 28 (BCC 15763"), which was isolated from a flower of red ginger.
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Re-identification of strains assigned to Gluconobacter frateurii
Mason and Claus 1989 based on restriction analysis of 16S-23S rDNA internal
transcribed spacer regions

T. Malimas, P. Yukphan', M. Takahashi?, W. Potacharoen®, S. Tanasupawat®, Y. Nakagawa? M. Tanticharoen®,
and Y. Yamada®

'BIOTEC Culture Collection, National Center for Genetic Engineering and Biotechnology, National Science and
Technology Development Agency, Pathumthani 12120, Thailand, “Biological Resource Center (NBRC),
Department of Biotechnology, National Institute of Technology and Evaluation, Kisarazu 292-0818, Japan,
®Department of Microbiology, Faculty of Pharmaceutical Sciences, Chulalongkorn University,

Bangkok 10330, Thailand

Twenty-three strains assigned to Gluconobacter frateurii maintained at Culture Collection NBRC
were re-identified at the species level on the basis of restriction analysis of 16S-23S rDNA internal
transcribed spacer (ITS) regions by digestion with six restriction endonucleases Bsp12861, Mboll,
Avall, Taql, BsoBI, and BstNI, along with the type strains of Gluconobacter frateurii (NBRC 3264")
and Gluconobacter thailandicus (BCC 14116"). The strains examined were divided into six groups,
designated Group I11-1-111-5 and Group V. Group IlI-1 and Group Il11-4 were divided into two
subgroups, respectively Subgroup I11-1a and Subgroup Il1-1b and Subgroup IlI-4a and Subgroup I11-
4b. The type strain of G. frateurii constituted Group Il1-2, together with strains NBRC 3265 and
NBRC 3270. On the other hand, the type strain of G. thailandicus constituted Group 111-3, together
with strains NBRC 3254, NBRC 3256, NBRC 3258, NBRC 3255, and NBRC 3257. These groupings
were supported phylogenetically. The results obtained indicate that the 23 strains have a
heterogeneous nature taxonomically, and can be referred to as the so-called G. frateurii complex.
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Characterization of extremozymes isolated from various fungi
collected in Thailand

W. Sornlek, U. Rattanachomsri, B. Buaban, R. Sriprang,

V. Champreda, S. Tanapongpipat and L. Eurwilaichitr

BIOTEC Central Research Unit, 113 Thailand Science Park, Paholyothin Road, Klong Luang,
Pathumthani 12120

Fungi are well-known agents of decomposition of organic matters, therefore their abilities to produce
enzymes involving in hydrolyzing natural polymers such as xylanases, cellulases, and amylases are
very important to in present day biotechnology as these enzymes can be used in a wide range of
industries. Our laboratory has tested 766 fungal strains for activity of extreme xylanases, cellulases
and amylases based on their activity in extreme environments, such as high temperature or high pH or
low pH. The results showed that there were 278 strains producing extreme cellulases, 440 strains
producing extreme xylanases and 55 strains producing extreme amylases. These extreme cellulases
producers were of endophytic, dung, lichens and thermotolerant fungi, while extreme xylanases
producers are of endophytic, soil, sand, lichens and thermotolerant fungi, and extreme amylases
producers were of thermotolerant fungi. Then 111 extremozymes (from 95 fungi) were quantitatively
assayed for activity and tested for optimal pH, optimal temperature, thermostability, and pH stability.
The results were collected in the enzyme catalogue. This study will provide the first comprehensive
enzyme database in Thailand for local industries. In addition, it will confer a basic knowledge for

further studies, e.g. enzyme classification and enzyme improvement.
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Antimicrobial activity from endophytic fungi isolated from Garcinia spp.

S. Phongpaichit!, N. Rungjindamai®, V. Rukachaisirikul® and J. Sakayaroj®

1De;aartment of Microbiology, Faculty of Science, Prince of Songkla University, Hatyai, Songkhla 90112,
Department of Chemistry, Faculty of Science, Prince of Songkla University, Hatyai, Songkhla 90012,
*Phylogenetics lab, 113 Thailand Science Park, Klong 1, Klong Luang, Pathumthani 12120

A total of 1,979 endophytic fungi were isolated from healthy plant tissues of 5 Garcinia species from
southern Thailand; Garcinia atroviridis, G. dulcis, G. mangostana, G. nigrolineta and G. scortechinii.
Three hundred and seventy seven isolates (19.0%) were randomly selected according to colony
morphology to screen for their antimicrobial activities against seven human pathogens. Fungal isolate
was inoculated into 300 ml Potato dextrose broth (PDB) and incubated at room temperature for two to
three weeks. Culture filtrates were then checked for their antimicrobial activities by agar well
diffusion method. Seventy out of 377 isolates (18.6%) demonstrated antimicrobial activity. Among
these, 34 isolates (48.6%) inhibited Staphylococcus aureus ATCC29523 and methicillin-resistant S.
aureus (MRSA SK1), 37 isolates (52.8%) inhibited Cryptococcus neoformans ATCC90012, and only
3 isolates (4.2%) inhibited Candida albicans ATCC90028. All isolates had no activity against
Escherichia coli ATCC29522, Pesudomonas aeruginosa ATCC27853, and Microsporum gypseum.
Ethyl acetate extracts of the culture broth were then tested for their minimum inhibitory concentrations
(MICs) by agar microdilution method. Six and four Extracts from 6 fungal isolates inhibited S. aureus
ATCC 25923 and MRSA respectively with MIC values of 32-512 ug/ml. Two extracts inhibited C.
albicans with MICs of 128-200 pg/ml and three extracts from four fungal isolates exhibited MICs of
64->128 ug/ml against C. neoformans. Based on Internal Transcribed Spacer (ITS1 and ITS2)
analyses, 22 antimicrobial producing fungi belong to 6 orders; Hypocreales, Diaporthales, Xylariales,
Pleosporales, Eurotiales, and Dothideomycetes et Chaetothyriomycetes incertae sedis.
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Comparative fungal diversity studies on palms in Thailand

E. B. Gareth Jones
National Center for Genetic Engineering and Biotechnology (BIOTEC), 113 Pahonyothin Road,
Klong 1, Klong Luang, Pathumthani 12120

Palms are widely distributed in Thailand and occur in a variety of habitats: terrestrial, acidic peat
swamps and brackish estuarine areas where they generally occur as an under-storey community
(Tomlinson, 1990). Some 155 indigenous palms in 31 genera have been reported for Thailand of
which 30 species are endemic. Thailand shares many palms (100 species) with its neighbouring
country Malaysia. The largest genus in Thailand is the climbing rattan (Calamus) with 42 species
(Hodel and Vatcharakorn, 1998). The southern part of the principality supports the greatest number of
palms (125 species) (Hodel and Vatcharakorn, 1998). A wide range of saprobic, endophytic and
parasitic fungi colonize palms with over 1,580 taxa recorded to date. Why palms support such a rich
diversity of fungi has not been explored in any detail, and this study will examine the factors that
govern their success in growing in habitats that are often environmentally harsh.
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Molecular phylogeny of selected genera of marine ascomycota and
their biodiversity in Thailand

E. B. Gareth Jones, J. Sakayaroj and I. Chatmala
National Center for Genetic Engineering and Biotechnology (BIOTEC), 113 Pahonyothin Road,
Klong 1, Klong Luang, Pathumthani 12120

One hundred fifty three fully identified marine fungi have been recorded for Thailand, representing
116 Ascomycota, 3 Basidiomycota, 7 Stramenopiles and 27 anamorphic taxa, a further 26 have been
incompletely identified and 48 taxa await further study bringing the total to 230 taxa. The
phylogenetic relationship of 37 genera has been investigated (22 Ascomycota, 15 anamorphic taxa).
The study has focused mainly on genera classified in the Halosphaeriales and Lulworthiales, both
orders with predominantly marine species. Molecular data confirm the correct disposition of the
genera Carbosphaerella, Ceriosporopsis, Haligena, Marinospora, Naufragella, Ocostaspora,
Remispora in the Halosphaeriales. Assignment of other genera cannot be resolved at the present time
until further sequences are available in the GenBank: Torpedospora, Swampomyces. A number of
anamorphic taxa can now be assigned to their teleomorphic order/family as the result of this study:
Dendryphiella (Pleosporaceae, Pleosporales), Sigmoidea marina (Corollospora, Halosphaeriaceae,
Halosphaeriales) and others can be assigned to the Lulworthiales. It has been shown be sequence
analysis that both marine Sigmoidea species do not belong in that genus, and will be transferred to a
new genus Halosigmoidea. A number of new anamorphic fungi have been described by us:
Cumulospora varia, Cirrenalia sphaerocephala, and the ascomycetes await description: Lulworthia
rostrupiella, Lulworthia sp., and the marine Thalespora.
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Application of antibiotic resistance to monitor the heavy metals contamination
impacts to microbial diversity from domestic and aquaculture wastewaters
L. Chanthahom* (Graduate Student), N. Intrasungkha® (Thesis Advisor), N. Sukrakanchana® (Thesis Co-advisor),
H. Phetmung? (Thesis Co-advisor)

'Department of Biology, Faculty of Science, Thaksin University, Songkhla 90000
Department of Chemistry, Faculty of Science, Thaksin University, Songkhla 90000

The rapid increase of industrial and agricultural activities in Thailand has resulted in environmental
pollution problems. Contamination of the environment by various types of various hazardous wastes
i.e. solvents, heavy metals, pesticides and antibiotics have been reported. In particular, heavy metals
which are non-biodegradable exhibit high toxic effects to various organisms. However, it was found
that many microorganisms containing extrachromosomal DNA and some elements i.e. plasmids,
transposons or integrons confer antibiotic and heavy metal resistance. These genetic materials are
easily transferable among phylogenetically distant bacteria. This led to the objective of the present
study which aims to isolate various bacteria as an indicator for the contamination of heavy metals
using antibiotic resistance characteristics in conjunction with the chemical analysis method. Bacterial
strains were isolated from soil and water collected from 5 sites of Samrong canal (Muang district,
Songkhla province, Thailand). The preliminary results showed that bacterial strains isolated from
industrial and community areas and exhibit a high resistance to antibiotics (Streptomycin, Kanamycin,
Tetracycline and Chloramphenicol) and also had a high resistance to heavy metals such as (Fe, Zn, Cu
and Hg). However, a very low diversity of bacterial strains was found. Eleven strains of heavy metal
resistance bacteria were selected in order to further study their heavy metal bioremediation efficiency.
It can be concluded that the contamination of soil and water by hazardous wastes contributes
immensely to gene mutation and the decrease of microbial diversity in environment.
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Differentiation and evolutionary study based on lipopolysaccharide (LPS)
structure of Burkholderia pseudomallei using PCR-RFLP technique

S. Tungpradabkul', P. Rojwiratana?, A. Kananurak?, S. Tunpiboonsak*
'Department of Biochemistry, Faculty of Science, Mahidol University, Bangkok 10400, “Department of Biology,
Faculty of Science, Mahidol University, Bangkok 10400

The project aims to differentiate B. pseudomallei having different lipopolysaccharide (LPS) structures
using the PCR-RFLP technique. Recently, have been reported the different LPS structures found in B.
pseudomallei. In particular, the major LPS structures found in B. pseudomallei isolated from Thailand
are 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. Our study is
focused on a 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 performed. At least three restriction enzymes, EcoRl, Pstl,
Notl, were used to differentiate the different LPS structures among 141 isolates from different sources,
such as patients, animals, and the environment from Thailand, Australia, Laos and Hong Kong. The
results showed that the different PCR-RFLP patterns divided into 4 types. In addition, the comparative
LPS pattern of all 141 isolates were detected in three profiles. Phylogenic trees constructed using
under PCR-RFLP and PCR-RFLP+LPS were compared. The results showed the relationships among
these 141 isolates with 6 characters or branches. Interestingly, the bacteria from soil isolates have
distinct character that separates them from the other. However, the number of bacteria from soil
isolates was too small. Thus we should investigate using higher numbers of samples. The results from
this study were found to be related with the distribution of B. pseudomallei found in this region.
Moreover, the different PCR-RFLP patterns and phylogenetic trees in this study still could not explain
the differences in virulent properties of the bacteria, which needs more analysis of the data.
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Optimization of synthetic dyes degrading by Xylariaceous fungi in Thailand

P. Srikitikulchai', A. Klaysuban?, N. Plaingam?, S. Sivichai' and E.B. Gareth Jones®

'BIOTEC, National Center for Genetic Engineering and Biotechnology, 113 Thailand Science Park,
Pahonyothin Rd., Klong 1, Klong Luang, Pathumthani 12120, 2Department of Biology, Faculty of Science and
Technology, Chandrakasem Rajabhat University, Bangkok 10900

The Xylariaceous fungi have ability to degrade lignin in wood cell. Synthetic dyes have structural
aromatic ring as lignin. Four strains (Xylaria sp. BCC 7558; Xylaria sp. BCC 7559; Xylaria sp. BCC
7571 and Xylaria sp. BCC 7794) were selected to evaluate their ability to decolourize 4 synthetic dyes
(Poly R-478, Malachite Green Carbinol Base (MG), Remazol Brilliant Blue R (RB) and Crystal
Violet) on agar plates and in liquid culture. All strains decolourized all the synthetic dyes on agar
plates. The following dyes were decolourized: 50% decolourization in 5 days for Poly R-478 (Xylaria
sp. BCC 7571; Xylaria sp. BCC 7794); MG (Xylaria sp. BCC 7794); RB (Xylaria sp. BCC 7559;
Xylaria sp. BCC 7571; Xylaria sp. BCC 7794), and Crystal Violet (Xylaria sp. BCC 7558; Xylaria sp.
BCC 7559; Xylaria sp. BCC 7571; Xylaria sp. BCC 7794). Xylaria sp. BCC 7794 was selected to
study in concentration of synthetic dyes, carbon and nitrogen source for optimization of synthetic dyes
degradation in Dye Decolourization Medium (DDM). The optimum concentration of Poly R-478 and
RB were 0.2 g/l. Crystal Violet and MG were 0.1 g/l for optimum concentration. Glucose 10 g/l+ Malt
extract 15 g/l was optimum for Poly R-478 degradation. Glucose 20 g/l was suitable to degrade RB
and Glucose 2 g¢/l+ Malt extract 3 g/l was optimum for Crystal Violet and MG. Optimum
concentration of nitrogen source (peptone) were 0.1, 0.5, 0.5 and 1.0 g/l for MG, Poly R-478, RB and
Crystal Violet, respectively.
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A molecular phylogenetic study of selected Cudoniella, Hymenoscyphus and their
related species from freshwater habitats

N. Boonyuen®?, S. Sivichai?, N.L Hywel-Jones® and J. Worapong®*

'Department of Biotechnology, Faculty of Science, Mahidol University, Rama 6 Rd., Bangkok 10400,
’BIOTEC, National Center for Genetic Engineering and Biotechnology, National Science and Technology
Development Agency, 113 Pahonyothin Rd. Khlong 1, Khlong Luang, Pathum Thani 12120, *Center for
Biotechnology, Institute of Science and Technology for Research and Development,

Mahidol University, Bhudthamonthon 4 Rd., Nakorn Pathom 73170

Phylogenetic analysis based on 1TS1-5.8S-1TS2 DNA sequences suggested that 19 selected strains of
Helotiaceae in this study are a monophyletic group. However, Cudoniella, Hymenoscyphus and their
anamorph genera proved to be polyphyletic. Additionally, the results have shown that the presence or
absence of a staining reaction of the apical ring is not a phylogenetically reliable character used to
distinguish between two species of Cudoniella indica (SS708 and CBS430.94) and Hymenoscyphus
varicosporoides (CBS 651.66). The significant identity 99-99.5% of ITS1-5.8S-ITS2 sequences and
the phylogenetic evolutionary trees are strong evidences suggesting that these two species are
synonymous fungi sharing a recent common ancestor while the anamorph of H. varicosporoides
should be classified under the species of T. varicosporoides as proposed by Sivichai et al. (2003).
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A study on optimal media in the development of culture technique of lichenized
fungi for the production and screening of bioactive compounds

V. Sri-indrasutdhi, S. Sivichai, P. Wongsa, P. Maithip and Nigel L. Hywel-Jones

National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology
Development Agency, Thailand Science Park, 113 Pahonyothin Rd.,

Khlong 1, Khlong Luang, Pathum Thani 12120

Primary screening of bioactive compounds from 50 strains of lichenized fungi were found 32% anti-
tuberculosis, 8% anti-fungi (Candida albicans), 2% anti-oral human epidermal cell and 56% anti-
Herpes simplex virus while inactive in anti-malaria and anti-breast cancer. A study of secondary
screening from the best results of selected lichenized fungi were found 5 strains have shown the
strongly active compound and now we demonstrate in chemical technique at BIOTEC bioresources
laboratory. A study on optimal media by added 2 algal primary resources (Spirulina extract and BBM)
for increase the growth of cultures and mix culture with Candida albicans for inducing the bioactive
compound to inhibit the growth of fungi. Ten selected strains of lichenized fungi were inactive (90%)
and weakly active (10%). However, we expect some effects to react with mix culture and require more
knowledge to study in the future.
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Diversity, phylogenic criteria and cyanotoxins of toxic blue-green algae
in Thailand

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

A cyanobacterial diversity study was conducted in 70 reservoirs in Thailand from October 2002 to
February 2004. Fifteen species of cyanobacteria in eight genera were found. The dominant species
were Cylindrospermopsis raciborskii (Wolosz.) Seenayya et Subba Raju and Microcystis
aeruginosa Kitz. The water quality of the sampling sites was classified based on trophic levels as
being from oligotrophic-mesotrophic status to eutrophic status. Forty-six cultures of cyanobacteria
were isolated. Microcystis spp. and Oscillatoria spp. tended to be better cultivated under the
laboratory conditions over other genera. The RAPD technique produced distinct banding patterns of
DNA. It tended to show the genetic variation of Microcystis spp. For the detection of cyanotoxins,
microcystins were detected in reservoirs which contained Microcystis spp. Cylindrospermopsin is
still in the process of being analyzed.
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Sugars compositions of polysaccharide of “Hed Lap Alga”
(Nostoc commune, Cyanophyta)
N. Chansawang' (Graduate Student), S. Choojun? (Thesis Advisor), A. Mahakhant! (Thesis Co-advisor)
Microbiological Resources Centre, Thailand Institute of Scientific and Technological Research, Klongluang,

Pathumthani, 12120, 2Department Applied Biology, Faculty of Science, King Mongkut’s Institute of Technology
Ladkrabang, Ladkrabang, Bangkok 10520

Three different characteristics of “Hed Lap Alga” (Nostoc commune Voucher, Cyanobacteria) were
collected from 3 sources; (1) thin jelly-like sheets, from a natural habitat; (2) jelly-like spheroid
colonies, from solid media cultivation; and (3) spheroid 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 of 53.03 mg.g™* dry
algae was obtained from the cells cultured on the BGA agar medium. The polysaccharide amount of
79.48 mg. of dry (substances) released was extracted. The polysaccharides released by the cells
cultured on the liquid BGA, and BG-11, in 8 litre carboy tanks, yielded water soluble polysaccharides
of 52.11 and 42.53 mg.I™".day™ at days 20. The 3 groups were extracted for polysaccharides using hot
water, ethanol, and EDTA, and were analysed using Gas Chromatography-Mass Selective Detector for
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 groups.
However the amount of each monosaccharide found in each group was different.

Xh FaNUNnAngalaTInsIsuuazIneiwus : nﬁﬂﬁzgmﬁﬂfvms[ﬂwmi BRT A5371 9
14 RT 10-13 ganaw 2548 lsauswlo@ing Mmaafia 2.vauury



] ¥ ' <
msﬁnmgmmmiﬁmmzauiumimﬁmﬁma'mi'lﬂmma'm
(Nostoc commune Voucher)

a A1 e K a 1 a2 o & o &2 e 2 .
BT INGZgUAs | (WNANBT), aw1 nawnay’ (812138N13nw1), 101308 um12us * (81979813n81590)
"MaT TN amkeIngmans un1INGIFLNNITITAIN (UNE.) 8 NUNTITE 2.1 1TATN 44150
2 & A a6 “ aea s A,
AwTIAUNIE (F198.) FNIUHIVYINGINTANT uazinaluladurstszmalne (22.)

3514 3 wmalumil @ Asanady a 1/7;1,1/1771‘? 12120

Imamsﬁﬁi’@qﬂs:mﬁtﬁaﬁﬂmgjmmmiﬁmmzaulumnwmﬁyﬂamm’wmﬁ@mu (Nostoc ~ commune
Voucher) seeiuRasdfians wazszdupsonanauds lussduiasfiameimamnassduaienatnuoy
muauatmnif 28 asemaidos a1 100 seumnd anuduus 40 lulaslelabmnawasAwi
s 20 maaugmmmsﬁwm 6 §n3 Ao BGA BG-11 Bristol Soil extract Wood hole uaz CHU
Wui1e1m3gas CHU datsdunswiaivlavassmingifiesuunniige iwsinifiadu 55 v 3
(5udu 3909aNAaaMNIgas BG-11 uaz BGA Timiinidindu 4.5 uaz 2.5 wh auseu FIUFATAINNT
Bristol mwinglianaudlifimafingnns lusmefignsaims Soil extract usz Wood hole wuihawinemslu
Fufl 3 uaziudl 10 awdey Tuszduamenauds snmanziasuouisemaluamsdiinas 30 aas
launagaua1mns 3 §a3 Aa §AT8113 CHU BG-11 uaz BGA 1fluaan 20 Tu wadsingin enmisgas CHU
fanslinaninTanagiga  Ae WundminGudu 304 wh  Ssseansesnunsluszduiasdfians

@ a a & & “ a o ' ' o @
iadmw’lﬁag@ia’m’li BGA ez BG-11 l‘ﬁNﬂNa@]%"]uqaLWNm%%’]ﬂu’]%uﬂLiﬂJ(ﬂu 8.7 V1N kAT 7.3 N9

Cultivation media of Hed Lap Alga (Nostoc commune Voucher)

C. Thippayasuksri' (Graduate Student), U. Klinhom* (Thesis Advisor), A. Mahakhant? (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Mahasarakham University, Kantharavichai District,

Maha Sarakham, 44150, 2Microbiological Resources Centre (MIRCEN) Thailand Institute of Scientific and
Technological Research (TISTR) 35 Moo. 3 Techno Polis, Klong 5, Klong Luang District, Pathum Thani, 12120

The objective of this research is to investigate the optimal cultivation medium for “Hed Lap” alga
(HLA, Nostoc commune Voucher) at the laboratory level and out-door enlarged scale. At the
laboratory level, the HLA was cultivated in the incubator shaker at 28°C, 100 rpm, under the light
intensity of 40 uE/mZ/S, using 6 cultivation media of BGA, BG-11, Bristol, CHU, soil extract and
Wood Hole. After 20 days of cultivation, CHU medium expressed the best result by increasing of
HLA biomass 5.5-fold. In the cases of BG-11 and BGA media, the biomass was increased 4.5 and 2.5-
folds, respectively. The HLA could only survive in Bristol medium, nevertheless no growth was
observed. On the contrary, mortality of HLA was shown in soil extract and Wood Hole media after 3
and 10 days of cultivation. At the level of out-door enlarged scale, the experiment was conducted in 30
| aerated containers under natural conditions using 3 media of CHU, BG-11 and BGA. After 20 days
of cultivation, the HLA biomass was increased 30.4, 8.7 and 7.3-folds, respectively.
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Species diversity of marine diatoms at Chang Islands, Trat Province

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

A study on species diversity of marine diatoms at Chang Islands, Trad Province was carried out in
March 2003. Samples of marine planktonic diatoms were taken from 27 sampling sites using 2
sampling techniques; filtering 100 litres of seawater through plankton net with 20 um mesh size, and
horizontally towing subsurface, and obliquely towing using 70 um mesh size plankton net at 2 m from
the sea-floor. Species identifications were made under light microscope and scanning electron
microscopes. One hundred and thirty six species in 69 genera of planktonic diatoms were identified
(91 species, 39 genera in Order Biddulphiales and 45 species, 30 genera in Order Bacillariales) of

which 2 species are first records for Thailand: Asteromphalus robustus Castracane L8z Stictocyclus

varicus A. Mann. Forty one species 19 genera were previously recorded by Ostenfeld (1902) on
marine plankton diatoms of Koh Chang.
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Biological analysis of water quality using phytoplankton and zooplankton in
Mae Chan River, Doi Mae Salong, Chiang Rai Province

S. Chaisuk®, P. Kanpinyo', P. Waiyaka', C. Chaiubol?
'Applied Biology Programme, Faculty of Science, Rajabhat Institute Chiang Rai, Chiang Rai Province 57100
“Chemistry Programme, Faculty of Science, Rajabhat Institute Chiang Rai, Chiang Rai Province 57100

Samples were collected from six different sites along the river and investigated monthly from March
to August 2002. Fifty-eight species of phytoplankton were found and classified into 4 divisions:
Division Chrysophyta, Chlorophyta, Euglenophyta and Cyanophyta. The most abundant species were
Melosira variens Agardh and Synedra ulna (Nitzsch) Ehrenberg. Thirty-two species of zooplankton
were found and classified into 5 phyla: Phylum Protozoa, Rotifera, Gastrotricha and Arthropoda i.e.
Euglypha sp., Aspidisca sp., Coleps sp., Arcella sp., Paramecium sp. and Keratella sp. A potential
indicator species is Paramecium sp; which was the dominant species in eutrophic water. Physical and
chemical water quality: conductivity 44-165 us.cm™, TDS 24-100 mg.I™", water current 0.09-3.62 m.s’
! DO 5.8-8.4 mg.I", BODs 0.2-3.8 mg.I"*, pH 6.4-8.4, and nutrients, Nitrate-nitrogen 0.2-1.6 mg.I™,
Ammonium-nitrogen 0-1.76 mg.I™ and SRP 0.06-1.05 mg.I"". The water quality at the first site on the
mountain was mesotrophic while the last site near the central village was meso-eutrophic because the
water had a bad smell. This project gave some equipment for easy testing water quality to teachers and
students who live nearby the river. In addition, there was a training course for collecting and
classifying phytoplankton, zooplankton and aquatic insects. The purpose for the children was to save
our river so that it grows in our hearts forever.
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Relationship between species composition and abundance of plankton with water
guality parameters in Maeklong Estuary, Samut Songkhram Province

S. Boondao (Graduate Student), N. Veeravaitaya (Thesis Advisor), L. Wongrat (Thesis Co-advisor)
Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900

The relationship between species composition and abundance of plankton and water quality
parameters were studied during June 2004 to May 2005. The specimen were collected from 6
sampling stations monthly basis. Species composition and abundance of plankton were initially
identified during June 2004 to March 2005. The 326 species 170 genera of total plankton were
recorded that concisted of 250 species 127 genera of phytoplankton. Class Bacillariophyceae was
dominant group followed by Chlorophyceae, Cyanophyceae, Euglenophyceae Dinophyceae,
Dictyochophyceae, Chrysophyceae and Xanthophyceae, respectively and it found that genus
Scenedesmus was the highest diversity (14 species) followed by Chaetoceros (13 species) and
Pediastrum (10 species), respectively.While the 76 species 43 genera of zooplankton were recorded.
Phylum Rotifera was dominant group followed by Protozoa, Arthropoda, Chaetognatha and Chordata,
respectively and it found that genus Tintinnopsis was the highest diversity (11 species) followed by
Lecane (11 species) and Brachionus (6 species), respectively. The most abundance of phytoplankton
were Class Bacillariophyceae, Cyanophyceae and Dinophyceae, respectively while the most
abundance of zooplankton were Phylum Arthropoda, Mollusca, Protozoa, Chordata, Rotifera and
Annelida, respectively.
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Diversity, vertical distribution and ecological population of planktons and using
as bioindicator for water quality in Doi Tao Reservoir, Chiang Mai Province

L. Dhitisudh (Graduate Student), Y. Peerapornpisal (Thesis Advisor), P. Vacharapiyasophon(Thesis Co-advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200

The study on diversity, vertical distribution and ecological population of planktons and using as
biomonitor for water quality in Doi Tao Reservoir, Chiang Mai Province were investigated once a
month from October 2003 to September 2004. Three sampling sites were selected including inflow,
outflow and the deepest point. At the deepest point, water samples were collected every 2 m in vertical
depth of the reservoir. The physico-chemical and some biological parameters of water were studied.
One hundred and eighty-five species of sixty-six genera in seven divisions of phytoplankton were
found. The dominant species were Anabaena spp., Aulacoseira granulata (Ehrenberg) Ralfs and
Microcystis aeruginosa Kiitzing could be indicated the moderate-polluted water quality. Fifty-nine
species of thirty-five genera in three phylums of zooplankton were found. The dominant species of
zooplankton were Amoeba guttula Dujardin., Chrysidella schaudinni Winter and Difflugia spp. The
water quality in the reservoir classified by ammonium-nitrogen, nitrate-nitrogen, soluble reactive
phosphorus, conductivity, DO, BOD and chlorophyll a according to the standard water quality of
Lorraine & Vollenweider, it was in meso-eutrophic status and in the category 3-4 according to the
assessment of water quality by standard water quality of Thailand. The water could be used for
household consumption after proper treatment.
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Changes in phytoplankton communities in arsenic contaminated waters
at the Ronphibun District of Nakhon Si Thammarat Province

W. Meeinkuirt (Graduate Student), P. Pholpunthin (Thesis Advisor), S. Augsupanich (Thesis Co-advisor),
W. Sirinawin (Thesis Co-Advisor),
Department of Biology, Faculty of Science, Prince of Songkhla University, Hadyai, Songkhla 90112

This study was conducted to determine the changing of phytoplankton communities in arsenic
contaminated waters at the Ronphibun District, Nakhon Si Thammarat Province. The survey and water
sampling were carried out monthly from four locations in the tin mining areas at Ronphibun and
Hintok sub-district and two locations in dug ponds for community use at Saothong and Khuankoey
sub-district from July 2004 to June 2005. The preliminary results (July-December 2004) showed that
chlorophyll a concentrations were significantly correlated with total suspened solid in locations
located in Ronphibun and Saothong sub-district (r = .943 and r = .771 respectively, P< 0.05).
According to the analysis of arsenic contents in the water samples collected from Ronphibun and
Hintok sub-district, all the samples contained with high arsenic contamination (14.0-205.0 pg/L) and
exceeded the surface water standard of WHO, while the water samples collected from Saothong and
Khuankoey sub-district were not (0-10 ug/L). However, this result is being re-verified to ensure the
result’s precision and accuracy. It was also appeared that chlorophyll a decreased while total arsenic
concentrations increased. Phytoplankton abundance and identification are under investigation.
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Diversity and abundance of planktonic hydrozoan, Class Hydrozoa,
in the Upper Gulf of Thailand

N. Wuttichareonmongkol (Graduate Student), L. Wongrat (Thesis Advisor)
Department of Fishery, Faculty of Fisheries Biology, Kasetsart University, Chatuchak, Bangkok 10900

A study on diversity and abundance of planktonic hydrozoan, Class Hydrozoa was carried out during
January to September 1996. Samples were made by oblique towing a planktonic net of 330 um mesh
size from 21 stations with depth of 10-30 meters. Two samplings were conducted during post
northeast monsoon period (March and May) and three samplings during pre northeast monsoon (July,
September and January) A total of 63 species belonging to 6 orders. Number of species in each order
with decreasing number are as follows; Leptomedusae (25), Siphonophora (18), Anthomedusae (10),
Narcomedusae (4), Trachymedusae (3) and Chondrophora (2). Among these, thirty-three species are
new records in the Gulf of Thailand, and eighteen species are endemic species in Indo-West Pacific
area. Five common species in this study were Euphysora bigelowi Maas 1905 Liriope tetraphylla
(Chamisso and Eysenhardt 1821) Diphyes chamissonis (Huxley 1859) Bassia bassensis (Quoy and
Gaimard 1834) and Enneagonum hyalinum Quoy and Gaimard 1834 and 4 dominant species were
Diphyes bojani (Eschscholtz 1825) D. chamissonis, B. bassensis and E. hyalinum. Abundance of
planktonic hydrozoan during pre northeast monsoon period was higher than that of post northeast
period (5,210 ind./1,000 m® and 1,239 ind./1,000 m®), with the maximum value of 7,160 ind./1,000
min September. Salinity showed negative relationship with hydrozoan abundance but copepods
abundance showed positive relationship with the target organisms.
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Cladocera in Songkhram River Basin

S. Nachai (Graduate Student), L. Sanoamuang (Thesis Advisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science,
Khon Kaen University, Khon Kaen 40002

The species diversity of cladocera in Songkhram River Basin was studied during August 2003 and
July 2004. Qualitative samples were collected seasonally. Fifty-two species from 31 genera of
cladocera were found, and one species (Macrothrix vietnamensis Silva-Briano, Dieu & Dumont) is
new to Thailand. The highest species diversity was found in rainy season with 50 species (96.15 %),
followed by cool and hot seasons with 32 species (61.54 %) and 25 species (48.08 % of the total
species recorded), respectively. Twenty-three species (44.23 %) were found in all seasons; Bosmina
meridionalis Sars, Bosminopsis deitersi Richard, Alona diaphana King, A. verrucosa Sars, Alonella
excisa (Fischer), Chydorus eurynotus Sars, Dunhevedia crassa King, Ephemeroporus barroisi
(Richard), Euryalona orientalis (Daday), Karualona karua (King), Oxyurella singalensis (Daday),
Ceriodaphnia cornuta Sars, Scapholeberis kingi Sars, Simocephalus serrulatus (Koch), llyocryptus
spinifer Herrick, Macrothrix flabelligera Smirnov, M. odiosa Gurney, M. spinosa King, M. triserialis
Brady, Moina micrura Kurz, Moinodaphnia macleayi (King), Diaphanosoma excisum Sars and
Latonopsis australis Sars. The correlation analysis shows that diversity of cladocera was not correlated
with temperature, pH, conductivity, dissolved oxygen salinity, nitrate and phosphate.
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Effect of ecological factors on species diversity and distribution of Calanoid and
Cyclopoid Copepods in Songkhram River Basin

B. Boonsit (Graduate Student), L. Sanoamuang (Thesis Advisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science,
Khon Kaen University, Khon Kaen 40002

The species diversity and distribution of calanoid copepods from 199 habitats in the Songkram River
Basin were investigated. in hot, rainy and cool seasons between August 2003 and May 2004. In addition,
temperature, conductivity, pH, salinity, phosphate and nitrate concentrations of the water, were measured
in each sampling site. Eight genera and 19 species of calanoid copepods were found. One,
Tropodiaptomus sp., of which is new to science. Species frequently encountered in this study were
Mongolodiaptomus malaindosinensis (Lai and Fernando, 1978), Heliodiaptomus elegans Kiefer, 1935,
M. botulifer (Kiefer, 1974) and Eodiaptomus draconisignivomi Brehm, 1952 (32.16, 30.15, 19.59 and
19.09 % of the sampled localities, respectively). Species infrequently encountered were Dentodiaptomus
javanus (Grochmalicki, 1915) (0.5%), M. uenoi (Kikuchi, 1936)(0.5%), Tropodiaptomus sp. (0.5 %), T.
vicinus Kiefer, 1930 (1%), T. oryzanus Kiefer, 1930 (1%), Phyllodiaptomus christineae Dumont, Reddy
and Sanoamuang, 1996 (1%), Neodiaptomus songkhramensis Sanoamuang and Athibai, 2002 (1%) and
M. calcarus (Shen and Tai, 1965) (1%). Five genera and seven species of cyclopoid copepods were
found. Species frequently encountered in this study were M. thermocyclopoides (Harada, 1931),
Mesocyclops aspericornis (Daday, 1906) and Microcyclops varicans Sars, (1918 37.18, 14.57, 8.54% of
the sampled localities, respectively). Species infrequently encountered were T. decipiens (Kiefer, 1929)
(5.52%), Thermocyclops crassus (Fischer, 1853) (3.01%) Cryptocyclops bicolor Sar, 1963 (2.01%) and
Eucyclops sp. (1%). The correlation analysis shows that nitrate tend to be positively related to species
diversity while temperature tend to be negatively related to species diversity.
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2 Jan-Peter Frahm, Nees-Institue for Biodiversity of Plants, Bonn University, Germany
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Systematic treatment of Sematophyllaceae (Musci) in Thailand

T. Boonkerd' and R. Pollawatn?
'Department of Botany, Faculty of Science, Chulalongkorn University, 2Jan-Peter Frahm,
*Nees-Institute for Biodiversity of Plants, Bonn University, Germany

Preliminary study of the moss family Sematophyllaceae in Thailand was carried out based on 57
literature references and 1,475 herbarium specimens on loan from the main herbaria in Europe. It was
found that this family has been studied since 1899. The most active period was between the late 1950s
and the early 1970s, when there were some joint botanical expeditions by European and Japanese
botanists with Thai counterparts. Presently, 22 genera, 91 species and 3 varieties are recorded in the
family Sematophyllaceae from Thailand. So far, the boundary of the family has not been clearly defined
and generally accepted by bryologists, because of its wide distribution from tropical to temperate
regions and its rich diversity of 1,000 species throughout the world. Since its inception in 1908 by V. F.
Brotherus, the family has been circumscribed in many ways by many workers e.g. Fleischer (1915,
1922), Brotherus (1925), Seki (1968), Crosby and Magill (1981), Tan and Buck (1989). The inclusive
genera are often weakly defined on the basis of small differences in peristomial structure, leaf
papillosity, and the degree of alar differentiation. The widely accepted scheme today follows Brotherus
(1925) in recognizing the important characters of alar organization. He classified the family into four
subfamilies, namely Clastobryoideae, Heterophylloideae, Macrohymenioideae, and Sematophylloideae.
However, the coming revision, may result in recognizing new synonyms. Therefore, the number of
species for Thailand may or may not be dramatically changed in the near future.
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megistostomum (Copel.) Copel.

Diversity of ferns and fern allies at Khao Khaew area in Khao Yai National Park

W. Khwaiphan(Graduate Student), T. Boonkerd(Thesis Advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Phayathai Road,
Patumwan, Bangkok 10330

Diversity of ferns and fern allies at Khao Khaew area in Khao Yai National Park was explored from
December 2003 to May 2005 at elevations ranging from 600 to 1,300 m above mean sea leval. So far,
two hundred and nineteen specimens were collected from their natural habitats. A total of 25 families,
59 genera, 113 species and 4 varieties were determined. Among these, 3 families, 3 genera and 8
species are fern allies, while 23 families, 56 genera, 105 species and 4 varieties are ferns. Three
families of ferns namely Polypodiaceae, Dryopteridaceae, Thelypteridaceae are among the common
families. Polypodiaceae included 17 species in 10 genera, while Dryopteridaceae and
Thelypteridaceae included 11 species in 7 genera, and 10 species in 6 genera, respectively. According
to habitat, there are 57 species of terrestrial plants, 36 species of epiphytes and 7 species and 4
varieties of lithophytes, However, 13 species of ferns and fern allies could be found in more than one
habitat. It can be concluded that 53 species and 4 varieties are found in tropical rain forest. While 34
species are found in hill evergreen forest, and 6 species are found in Savanna and Secondary forest.
Twenty species may be found in more than one types of forest. In addition, an endemic species of
Thailand, Crepidomanes megistostomum (Copel.) Copel is also found in the study area.
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Taxonomic study of family Annonaceae in the western forest complex of Thailand
S. Khumchompoo*(Graduate Student), A. Thongpukdee'(Thesis Advisor), K. Chayamarit?(Thesis Co-advisor),
W. Pongmala’(Thesis Co-advisor)

'Department of Biology, Faculty of Science, Silpakorn University, Muang, Nakhorn Pathom 73000, Thailand,

*The Forest Herbarium, National Park, Wildlife and Plant Conservation Department,
61 Phahonyothin Rd., Chatuchak, Bangkok 10900 Thailand

There were 40 species in 18 genera of Annonaceae collected from the Western Forest Complex of
Thailand. Within these annonaceous plants, one new record of Miliusa longiflora (Hook. f. &
Thomson) Baillon ex. Finet & Gagnep. and one new species in the genus Polyalthia were found. In
addition, Anomianthus dulcis (Dunal) J. Sincliar (Nom Maew Sorn), a monotypic plant in the genus
Anomianthus was distributed abundantly throughout the Western Forest Complex. Pollen and Cuticle
studies were done by using both light and scanning electron microscopy. Pollen sculpturing of
annonaceous herein showed 6 different types: psilate, scarbrate, perfolate, reticulate, echinate and
granulate. PAUP 4.0b10 program was used to analyses matrix of characters. Using Phylogenetic
analysis on the basis of morphological, palynological and anatomical characters showed good results
for classification at the species level. The analyses confirmed that Cananga and Anaxagorea were
primitive on the basis of pollen morphology, while only Cananga was relatively primitive on the basis
of its morphological and anatomical characters.
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cucullata (Lour.) G. Don, Wi##nan A. longiloba Mig. A. indica (Roxb.) Schott, N32@1@ A. macrorrhizos (L.) G.
Don A. navicularis C. Koch & Bouche LLazliNe A. odora (Roxb.) C. Koch Wssmvlaﬂuaqa Colocasia WU 4 THa
fa ot

C. esculenta (L.) Schott gu C. gigantea (Blume) Hook. f. C. fallax Schott uazgilinsuriefuineudn 1 viia

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 Genus Alocasia (Schott) G. Don and Colocasia Schott were conducted by
searching data from literature. Plants specimens were done by obserbing in Herbarium and surveying.
The specimens were collected in several areas with notes on morphology, habitat, ecology and taking
photographs. All specimens identified by comparing with herbarium specimens deposited in several
herbaria in Thailand have been examined. Eight species of genus Alocasia were found i.e.
A. acuminata Schott, A. alba Schott, A. cucullata (Lour.) G. Don, A. longiloba Mig., 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 i.e. C. esculenta (L.) Schott, C. gigantea (Blume) Hook.f.,
C. fallax Schott and one species of Colocasia still in doubt.
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inafin PCR-RFLP a1naaslswanadaldwa 9 usmiidananuniin Namﬁmﬁﬁvlﬁ%éﬁinﬂmﬂﬁuﬂ’%mmgﬂ
sadoonlos 14 awlsd wunfiRes 9 combinations fiugas polymorphic patterns laA C1C1-Mspl CD-
Asel TC-Taqgl K2Q-Hinfl K2Q-Taql VL-Taql VL-Rsa | K1K2-EcoRI 8z K1K2-Asel lagzansnduun
slunuzasaralinanadaidneaaniaile 12 JUuwy seeadesfisadniasny 9 wuufudsldannmsanen
NIFUFIWINEWAENIBINA “]45\‘]LLﬁ@GIﬁLﬁuﬁﬁﬂﬁ?ulﬂﬁ%ﬂﬂﬂdﬁuqﬂiiwﬂE]dﬁ“ﬁ”ﬁﬁm"%d‘ga% Hoya parasitica
HAMIAN N TIRNAT IHLFWIn Hoya parasitica complex ludszinelng Usznaudluis 3 wila fa H. rigida Kerr
(wuy ),
H. sp. nov. (LUU Il) Wae H. parasitica (Roxb.) Wall. ex Wight (LWuy 11-1X).

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, Patumwan, Bangkok 10330, Thailand

Hoya parasitica sensu lato is a climbing epiphyte, belonged to the family Asclepiadaceae. At present,
taxonomic status of this species in Thailand is still dubious due to its great variations in size, shape
and color of leaf and flower. In order to investigate this doubtful taxon, 534 specimens were collected
from their natural habitats throughout Thailand. Based on qualitative morphological and anatomical
characters, the H. parasitica complex can be divided into 9 forms (form I-1X). They can be
distinguished mainly based on leaf shape, leaf base, venation pattern, leaf indumentum, and shapes of
sepal, corona and corpusculum. Multivariate morphometric analyses of 35 quantitative morphological
characters revealed the separation of 534 specimens (OTUs) into 3 groups, i.e. form I, form Il, and
forms I11-1X. The important characters used for separating these three groups are sepal length,
corpusculum width, and leaf width. The PCR-RFLP technique was subsequently used to detect diversity
of chloroplast DNA in H. parasitica complex. Nine different coDNA regions were amplified with the
universal primer pairs. The amplified products of each primer pair were then digested by fourteen
restriction enzymes. Nine combinations (C1C1-Mspl, CD-Asel, TC-Tagl, K2Q-Hinf I, K2Q-Taqgl, VL-
Taqgl, VL-Rsa |, K1K2-EcoRlI, and K1K2-Asel) showed polymorphic patterns being distributed over
12 haplotypes. The result of PCR-RFLP technique showed a closely relationship among the members
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of H. parasitica complex and there is a low potential utility of this technique in characterization of the
recognized nine forms of the complex. In all, it is proposed here that the H. parasitica complex in
Thailand should be treated as 3 species; i.e. H. rigida Kerr (form 1), H. sp. (form Il) and H. parasitica
(Roxb.) Wall. ex Wight (form 111-1X).

s wzilogUinvasfiziki Vernonieae 29¢f Compositae luilszindlng.
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FAUDING Y296 (Unfinw1), szua Junslaniz (2191367U5091), 89831 5IINAIT (2197138MLUSNHITIN)
guﬂf%"baynmﬁmuzﬁ:qnw’mw?m‘?ﬁnm AMUSINNMENT YN NLIAL VUKL 40002
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7Ua 6 ﬁuf laud Camchaya kampotensis C. loloana C. loloana var. mukdahanensis C. pentagona C.
spinulifera C. tenuiflora Elephantopus mollis E. scaber E. scaber var. penicillatus 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 uaz V. sp. lwinwinihiuiondsliesdinonululsanelng 2 e da E

spicatus Aubl. WLz I. gracilis Thorel et Gagnep.

Current status of plant tribe Vernonieae family Compositae in Thailand

S. Bunwong (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-advisor)
Apply Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University,
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 and species were constructed. 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, 1. 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.
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Nees S. sumatrensis Retz. Uz S. terrestris (L.) Fassett daviadapsvainadvmalan ieduriadiassd 2

T LR ANILIIANT thatdanulsznaumioirasianly LAz TaanILIIaNN WhatdarwAd duanly

Comparative anatomy of 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

The comparative anatomy of eighteen species of the Tribe Scleriae were investigated by epidermal peel,
clearing and transverse sections of leaves, bracts and clums; and tranverse sections of fruits.
Morphological study of the fruits were performed under scanning electron microscope. The anatomical
characters of leaves and bracts could be used for identification of the studied species are: presence or
absence of trichomes, hypodermis, fibre strand in the margins of leaves and bracts, secretory cells in the
outer layer of bundle sheath and air cavity in the mesophyll; the trichome types. distribution of stomata:
connection of bulliform cells and the bundle sheath; and the mesophyll cells type; The presence or
absence of the clum tricome, fibre bundle at the clum angles and cauline air cavities; the trichome
types; and distibution of vascular bundles in the clums are useful for the species identification. The
studied species are classified into two distinct groups based on their pericarp surfaces: the smooth
pericarp group composed of S. corymbosa Roxb., S. lithosprema (L.) Swartz, S. oblata S.T. Blake,
S. poaeformis Retz., and S. tonkinensis C.B., Clarke and the rough pericarps elements are D. caricinum
R.Br., S. benthamii C.B. Clarke, S. biflora Roxb subsp. biflora, S. ciliaris Nees, S. kerrii Turrill, S. levis
Retz., S. mikawana Makino, S. neesii Kunth, S. purpurascens Steud, S. rugosa R.Br., S. scrobiculata
Nees & mey. Ex Nees, S. sumatrensis Retz., and S. terrestris (L.) Fassett, The pericarp of all species are
comprised of small vascular bundules with two layers of parenchymatous bundle sheath, parenchyma
and sclerenchyma ground tissues, and stoma lacking epidermis.
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Fagaceae of Thailand

C. Phengklai®, T. Boonthavikoon?, T. Wongprasert®, P. Pholsena?,

and T. Jonganurak®

'Fellow of the Academy of Science, Royal Institute of Thailand

*The Forest Herbarium, National Parks, Wildlife and Plant Conservation Department, Bangkok 10900

The Fagaceae of Thailand are classified into 4 genera: Castanopsis, Lithocarpus, Quercus and
Trigonobalanus. In total, there are 119 species, one subspecies and two varieties. Plant specimens
were examined in the details of leaves, inflorescences, fruit and other information. Castanopsis was
classified into 33 species, of which 18 species are edible. Lithocarpus has 56 species, of whish 7
species are edible. Quercus has 29 species, of which only 1 species is edible. Trigonobalanus has
only one species, i.e., T. doichangensis, which is an endangered species. Three new species and one
variety were found to be endemic species of Thailand: Castanopsis pseudo-hystrix Phengklai sp.
nov., C. thaiensis Phengklai sp. nov., Lithocarpus loratefolius Phengklai sp. nov. and Quercus
mespilifolia Wall. ex DC. var. pubescens Barnett ex Smitinand & Phengklai. New records for
Thailand comprised 38 species.
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n13398nyInsla9dauine (Lauraceae) : AnannInIsIw
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N13N321LNwE wazmslglselonid

fasnuan sewga’, TuE Jan’, S giwuwad, Aagn Ansdsynun’, dunavsos giud’
David Middleton’ uaz Tim Utteridge®
"nanwssoulal NINGNEIUUNITIA §0T1 UasWUSAY, *Royal Botanic Garden, Edinburgh, UK,

3Herban'um, Royal Botanic Gardens, Kew, U.K.

anwnssasliedany (Lauraceae) luiszinalng lesmsémanssalideumsiinunmmualudszina
Ing dhandndueynininu  siegdinuduunsiia wibwuItnsansMe AREAIUMINTTNBRUT LAz
msltUslomivasisudazsiia  dufiumsansnanmegonssaliudafiivsns Blunowssaliuaséie
Lﬁué'haimLﬁ'mawmun‘]ﬁmﬂ@m6] vashizing  MunumaiiaavaswsInlisdeuss liluudasanlu
FIUNNHNFAT VOINTUINNUAINE Faith waznusie davhgudayanwssnlinsdenisy i inete
Lﬁaaﬁw’uaawsimvl,ﬁwﬁauLmﬂluﬂizl,ﬂﬂvl,ﬂu (Preliminary Checklist of the Family Lauraceae in Thailand) W&

= & v Aﬂ’ 2 dl' a a v £ v €A 6 1 0 a wval
mydnsududayaidasduwiemivaywnuwissludunslfslomiinsdouss  wounwiuazsasiulidngg
lguszlomiRoungurwiaismyld

Study on Lauraceae: taxonomy, distribution and economic uses

K. Chayamarit', R. Pooma’, L. Phuphathanaphong®,

K. Phattarahirankanok®, N. Supantee’, D. Middleton” and T. Utteridge®

The Forest Herbarium, National park, Wildlife and Plant Conservation Department, Bangkok, Thailand,
*Royal Botanic Garden, Edinburgh, U.K.;* Herbarium, Royal Botanic Gardens, Kew, U.K.

A study on Thai Lauraceae on taxonomy, distribution and economic uses, was conducted by surveying
all of the plants in the family both in the herbaria and additional collections in every parts of the
country. Living collections are planted in Botanical Gardens. The taxonomic revision of the family
Lauraceea is being studied to prepare the flora account. Keys to all genera and species with full
descriptions, ecology and distribution ranges, as well as uses of all plants in the family will be
presented in the Flora of Thailand. A preliminary Checklist of the Family Lauraceae in Thailand are
being prepared to be published as the primary useful tool for applied study on plants in Lauraceae.
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NIANBHINUNINNIG mgﬂi&l'a ﬁ'l%?lﬁ]\‘]WiivaN aqa Beilschmiedia Nees
(Lauraceae) Twiszmelng
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MIANHMUNIUNIIaUNINITIUBBINTINIIENS Beilschmiedia Tuiszineing IBuasudideniiunay 2545
faflunan 2548 ldvihnsdnsduanunanoia SnemIFUIWINgT MInTENoRus faing wazsas
m3Iganaan aanka lasandudayaiindlatnawssnelaiuis FafuriusnHlunenssaldeng gludsznelng
LLazaam%“m’mv‘ﬁuﬁﬂwﬁumammm@m6] vasdszinalng  nfansdnsnaaianssaslduds  aw
sathanssaliudilunanssalivasdodszing uazionasfefiudensg Mioadas waanmdnen lasan
siinuduunsfialasarduaan wa wazEuang Huwnan TuiumuTIteanEmzvasudszTiialagazndua
wioaunsd mwdsuazmwemoidlsenay nnnsdanswunsslaiana  Beilschmiedia  Tudszineng
U 16 THG ﬁ\i‘f: Beilschmiedia argentata Kosterm. B. assamica Meisn. B. brevipes Ridl. B. clarkei Hook.f.
B. elegantissima Kosterm. B. gammieana King ex Hook.f. B. glauca S.K. Lee & L.F. Lau B. inconspicua
Kosterm. B. membranacea Gamble B. palembanica (Miq.) Kosterm. B. roxburghiana Nees B. velutinosa
Kosterm. B. villosa Kosterm. B. wallichiana (G. Don) Kosterm. B. sp. 1 lla¢ B. sp. 2 8 "HﬁmﬂuWiivaﬁ‘ﬁwu
Tndludsznalng (new record) waz 2 wiadilisunsaduunlanizausfianazanaduldindunssialngd

289lan (new species)

Taxonomic revision of 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, Botany Subdivision, Silvicultural and Botany Division, National Parks Wildlife and
Plants Conservation Department, Chatuchak, Bangkok 10900

Taxonomic revision of genus Beilschmiedia Nees (Lauraceae) in Thailand was conducted between
March 2002 to March 2005. Species diversity, morphological characters, distribution and ecological
data were examined. Field collections and phenological observation of Beilschmiedia were made
throughout the country. The herbarium specimens available in Thai herbaria were thoroughly studied
and identified by consulting the taxonomic literatures and comparing with photographs of some type
specimens from Thai and foreign herbaria. Key to species based on flowering, fruiting and
significance vegetative characters were constructed. Full descriptions of each species were provided
supported by line drawings and photographs. Sixteen species of Thai Beilschmiedia were enumerated
namely Beilschmiedia argentata Kosterm., B. assamica Meisn., B. brevipes Ridl., B. clarkei Hook.f.,
B. elegantissima Kosterm., B. gammieana King ex Hook.f., B. glauca S.K. Lee & L.F. Lau,
B. inconspicua Kosterm., B. membranacea Gamble, B. palembanica (Mig.) Kosterm.,
B. roxburghiana Nees, B. velutinosa Kosterm., B. villosa Kosterm., B. wallichiana (G. Don) Kosterm.,
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Beilschmiedia sp.1 and Beilschmiedia sp.2. Eight species are newly recorded for Thailand. Two
species can not be identified into specific epithets and expected to be new to science.

ﬁﬁaqavlm (Ficus L.) ‘lmmmqﬂmuuﬁamﬁﬁmma

T audy (Undne), Ussuay aunslomie (@13138M15n1)

gmsf%“z/agmm?mm/r:qn@’n')ﬂ?m’?ﬁwm AMUSINIFNT URIINLIRLVDUKIY

msﬁn‘mé’m@’m’iﬂmﬂua{lﬁmqavlmﬂumqﬂmmmamaﬁmma Fmiamasysal eniafougainy 2547
fufoununwus 2548 wansfnwwuRranalns 4 snades 11 ofla léud Ficus altissima Blume
F. benjamina L. F. geniculata Kurz F. hirta Vahl F. ischnopoda Miq. F. maclellandii King, F. microcarpa L.f.
F. rumphii Blume F. squamosa Roxb. F. subincisa Sm. W< F. tinctoria G.Forst. ssp. gibosa (Blume) Corner
ldursnodneaAizaunanaynaninuuazaiegdinuizysie uasnuhansuaasluuazteaanaaninld
lumaszysiiafizanalnsld

The genus Ficus L. in Nam Nao National Park

W. Tanming (Graduate Student), P. Chantaranothai (Thesis Advisor)
Applied Taxonomic Research Center, Department of Biology, Faculty of Science, Khon Kaen University

A morphological study on the genus Ficus L. in Nam Nao National Park, Phetchabun Province was
conducted from October 2004 to February 2005. Four subgenera and 11 species were enumerated,;
F. altissima Blume, F. benjamina L., F. geniculata Kurz, F. hirta Vahl, F. ischnopoda Miq.,
F. maclellandii King, F. microcarpa L.f., F. rumphii Blume, F. squamosa Roxb., F. subincisa Sm. and
F. tinctoria G.Forst. ssp. gibosa (Blume) Corner. Description and key to species were provided. Leaf
and syconium features provide useful taxonomic evidences for species identification.
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msmmﬂwuqttazLﬂuiﬂﬂﬂﬁunﬁaﬂwu (Musa balbisiana) Twannilaaaizo

o ¢ 1,0 =& o a2 &
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LANZLREITUFIUAL B ALRZANTINA LAY (Musa balbisiana ‘Kluai Hin) Uua’lﬁ’mﬁdgm MS (Murashige and
Skoog, 1962) N BA 22 lulasluans waziwzwin 15 wWeosidud (USunatderInnes) wuin Susiuauea
wazaTamnzdwInduiuduEudu mutssudiudinannsgas MS Afl BA 44 lulaslumd flanae

AWANN 25 + 2 AIFLTALTUR MALWRI 16 T2 IN9603% LHuan 12 s mm:ﬁ’m%’umimmﬁﬁufﬁunéﬁsJ

q U
a

fu (21.22 dudanitaBusnBuie) lumm:ﬁ%umuﬁﬁm@hmmmigm MS 7§ TDZ hamaasuudasds
IEGIEY :Iﬁﬂia ANuTITW 10 njudedanduunainsanimanzaudamItivsnendunareAniiang 25 + 2
psrnurafos Wuas 16 salusdati unm 6 e dundrefinmunsafiannlamely 7 i Wadsswmn
21Igas MS “?'ivl,ajﬁaﬁmuqm'mﬁzylﬁuim LLaxmamnﬂ%uéTa"Léﬁfia{TwUmna%ﬁg%@? oulanasuilag

lasfaanmIsaadia 100 wasidud

Conservation and micropropagation of Musa balbisiana ‘Kluai Hin’

N. Promsorn® (Graduate Student), K. Kanchanapoom? (Thesis Advisor)
'Department of Industrial Biotechnology, Faculty of Agro-Industry, 2Department of Biology,
Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112, Thailand

Lateral and apical buds of banana, Musa balbisiana ‘Kluai Hin’, were cultured on MS (Murashige and
Skoog, 1962) medium supplemented with 22 uM BA and 15% (v/v) CW. The results showed that
apical and lateral buds were the suitable starting materials. MS medium supplemented with 44 pM BA
and incubated at 25 + 2°C with a 16-h photoperiod for 12 weeks was suitable for micropropagation of
‘Kluai Hin’ since 21.22 shoots per explant were obtained. Whereas, explants cultured on MS medium
supplemented with TDZ differentiated to clusters. The storage of shoots over cotton saturated with 10
g I sucrose and water at 25°C and a 16-h photoperiod could extend the survival time for 6 months.
The survival shoots were transferred to MS medium without plant growth regulators and then rooted
normally. Rooted shoots, after acclimatization with vermiculite, reached a 100% survival when
transplanted in the field.
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Diversity of orchids at Khao Khaew area in Khao Yai National Park

A. Buakhlai (Graduate Student), T. Seelanan (Thesis Advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Patumwan, Bangkok 10330

Khao Yai National Park, the first National Park of Thailand, is enriched by a wide variety of plants.
Although a number of studies in plants diversity have been carried out in several area within, no
studies on the orchids diversity especially around Khao Kheaw peak, the third highest summit of Khao
Yai National Park is done. Therefore, the aim of this study is to explore the species diversity of
orchids in Khao Kheaw. We carried out the field work from December 2004 to September 2005.
A total of 115 specimens were collected. The specimens have been identified into 5 Subfamilies, 57
genera and 99 species. Orchids in Subfamily Epidendroied was the commonest with 59 species, while
Subfamily Vandiodeae was the second, 28 species. Dendrobium was the richest genus with 11 species.
In this study we found 4 endemic of Thailand: Anoectochilus siamensis Schitr., lone cumberlegei
Seidenf., Dendrobium ciliatilabellum Seidenf. and Calanthe hirsuta Seidenf. Moreover, Bulbophyllum
angustifolium (Bl.) Lindl., probably a new record for Thailand, was also found in this study. 50 species
was found in hill evergreen forest habitat, followed by 36 species found in moist evergreen forest.
Most of them were discovered near the humid area and each species of orchids usually grew in
specific altitude. This indicated that the relative humidity and the altitude are the important factors for
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determining orchids’ distribution. The result from this study will be beneficial to the development of
the natural-trail and serve basic as information in utilization of orchid for sustainable use for Khao Yai
National Park in surrounding villagers.
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Taxonomic studies of bamboos (Poaceae); genus Bambusa Schreber,
Dendrocalamus Nees and Giganthochoa Kurz in western forest complex

W. Korawat (Graduate Student), D. Sookchaloem (Thesis Advisor)
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Phaholyothin Road,
Chatuchak, Bangkok 10900

Taxonomic studies of three bamboo genera of Bambusa Schreber, Dendrocalamus Nees and
Giganthochloa Kurz in western Forest Complex were undertaken. Totalling 12 species occurred in this
area. Four species of Bambusa were found namely, Bambusa bambos (L.) Voss, B. blumeana Schult.f.,
B. tulda Roxb. and B. vulgaris Schrad. ex Wendl. var. vulgaris, Among of these, B. blumeana Schult.f.
and B. vulgaris Schrad. ex Wendl. var. vulgaris are introduced species cultivated in abandoned area or
old agricultural area. Four species of Dendrocalamus were found namely, Dendrocalamus brandisii
(Munro) Kurz, D. hamitonii Nees & Arn. ex Munro, D. membranaceus Munro, D. strictus (Roxb.)
Nees, Giganthochoa Kurz with four species were found. Two species could be identified as follows:
Gigantochloa albociliata (Munro) Munro and G. auriculata Kurz and the other two species could not
be identified as G. sp.1 and G. sp. 2. Most of species distribute commonly in study area. Giganthochoa
auriculata (Kurz) Kurz distributed up to 1,200 m. from mean sea level.
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nsanslaslulzuvasiizluana Argostemma Wall. (Rubiaceae) Tuilszinelng
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Argostemma Wall. vnan@nmnluassil namuafivunaniuiinmaldvesdszmelng uazldduanlaslalay
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The chromosome study of Argostemma spp. (Rubiaceae) in Thailand

S. Aphinyanan (Graduate Student), L. Ekesomtrameth (Thesis Advisor), K. Sridith (Thesis Co-advisor)
Department of Biology, Faculty of Science, Prince of Songkla University, Had Yai, 90112

The new information on the chromosomes of selected species in the genus Argostemma Wall.
(Rubiaceae) in Thailand had been achieved. Concerning the fact that there are two major groups of
Argostemma due to the morphological characters i.e. the group with bell-shaped flowers and the other
with star-shaped flowers. It is to be doubted whether the genus should separated into subgenera due to
this distinct characteristics or not. Chromosomes of selected species of Argostemma from Thailand,
mostly from the peninsula, had been investigated. Most species have the same number as 2n = 22. The
relationships between species in the genus due to the chromosome number had been discussed. It is
suggested here that Argostemma Wall. might remain a “good genus”. However, more information on
chromosome numbers together with the karyotype patterns of some selected species would be needed
in order to support the relationships between various taxa in the genus.
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18 ¥ila 21 unnw laun 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. kedahica Bremek. P. nervosa Craib P. naucleiflora R. Br. ex G. Don P. peninsularis Bremek. P. petiolaris
Craib P. pitardii Bremek. P. pusilliflora Bremek. P. salicina (Ridl.) Bremek. P. siamica Bremek. P. sylvatica

Blume P. tomentosa Roxb. ex Sm. P. tomentosa var. glabrescens (Kurz) Craib 8¢ P. wallichiana Steud.

The genus Pavetta L. in Thailand

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

The plant genus Pavetta L. in Thailand was carried out between January 2003 and June 2005. Both
dried and living specimens were examined. Keys to species and varieties were constructed. Eighteen
species and 21 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. kedahica Bremek., P. nervosa Craib,
P. naucleiflora R. Br. ex G. Don, P. peninsularis Bremek., P. petiolaris Craib, P. pitardii Bremek.,
P. pusilliflora Bremek., P. salicina (Ridl.) Bremek., P. siamica Bremek., P. sylvatica Blume,
P. tomentosa Roxb. ex Sm., P. tomentosa var. glabrescens (Kurz) Craib and P. wallichiana Steud.
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Taxonomic studies of genus Clausena Burm.f., Micromelum Blume and
Murraya Koen. ex L. (Aurantioideae, Rutaceae) in Thailand

Srunya Vajarodaya, and Sasitorn Siriseree
Department of Botany, Faculty of Science, Kasetsart University, 50 Phahonyothin Road,
Chatuchak, Bangkok 10900

The family Rutaceae comprises of 160 genera, 1,650 species. In Thai culture Rutaceous plants are used
as food, medicinal plants and perfume. Anyway, the studies of this family was not completed for the
Flora of Thailand Project. The genus Clausena, Micromelum and Murraya were classified in family
Rutaceae, subfamily Aurantioideae, and they widely distribute in many parts of Thailand. Many of
ethnobotanical uses have not been documented yet. The classification of plants in this family is rather
problematic because of many synonyms and also variations of morphological characters. So, taxonomic
studies of these 3 genera in Thailand should be done as these following: botanical character,
distribution, ecology, uses and key to species. The result from these studies will be basic knowledge for
plant conservation which lead to the appropriate management of plant resources in the future.
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Studies of genetic variations of Boesenbergia species in Thailand
chloroplast DNA sequences

J. Techaprasan®, C. Ngamriabsakul?, S. Klinbunga®, T. Jenjittikul®, and S. Chusacultanachai’

National Center for Genetic Engineering and Biotechnology, 113 Thailand Science Park, Paholyothin Road,
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 (Zingiberaceae) is a systematically complex genus. In order to elucidate interspecific
relationships among Boesenbergia species (~20 spp.) found in Thailand, we sequenced three
chloroplast DNA (cpDNA) regions of matK gene, psbA-trnH, and petA-pshJ spacers. To date, these
three cpDNA sequences from 20 Boesenbergia taxa and four related genera (Cornukaempferia,
Hedychium, Kaempferia, and Scaphoclamys) are analyzed. Sequence divergences of matK, psbA-
trnH, and petA-psbJ within Boesenbergia species range from 0.15% to 1.72%, from 0.14% to 3.53%,
and from 0.15% to 1.63%, respectively. Combined analysis of these three cpDNA suggests that B.
bambusetorum and B. longiflora are not different species. However, cpDNA sequences of matK,
psbA-trnH, and petA-psbJ produce poor resolved relationships among some Boesenbergia species (e.g.
B. petiolata, B. pulcherrima, B. siamensis, and B. thorelii). Therefore, Amplified Fragment Length
Polymorphism (AFLP) data will be conducted to clarify evolutionary relationship in the genus.
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Conservation and multiplication of native fragrant flowers of rare
and endangered species

P. Chalermglin®, C. Boonfak! and M. Wongnak?
Thailand Institute of Scientific and Technological Research (TISTR), 35 Mu 3, Khlong 5, Khlong Luang,
Pathum Thani 12120, °The Queen Sirikit Botanic Garden, Maerim, Chiang Mai 50180

The third year of a project on the conservation and multiplication of native fragrant flowers of rare and
endangered species was undertaken to collect plant data, mature seeds, seedlings and cuttings of 30
native fragrant flowers of rare and endangered species from all over Thailand. The species from
lowlands were cultivated in the nursery of TISTR and the species from highlands were cultivated in
the nursery of The Queen Sirikit Botanic Garden and The Royal Foundation Project in Chiang Mai
Province. The propagated parts were exchanged among members of the fragrant flower species project
for conservation and sustainable uses. There are training courses on multiplication and cultivation for
members of BRT Projects and for interested persons. The book entitled “Native fragrant flowers of
rare and endangered species in Thailand” was done in this project.
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*Museum and Art Gallery of the Northern Territory, P.O. Box 4647, Darwin, Northern Territory 0801, Australia
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Diversity of soft coral (Alcyoniina) in Thai waters

T. Chanmethakul® (Graduate Student), H. Chansang® (Thesis Advisor), S. Wattanasit* (Thesis Co-advisor),

P. Alderslade® (Thesis Co-advisor)

!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 nineteen genera were
present in this study area. Eight genera (Eleutherobia, Nepthyigorgia, Nidalia, Heteroxenia,
Steronepthya, Klyxum, Dampia and Sansibia) were newly recorded in Thai waters, when compared
with the previous studies. The preliminary report suggests that overall soft corals in the Andaman Sea
have a higher diversity than the Gulf of Thailand. The Similan Islands were the most diverse in the
Andaman Sea while Samaesarn Islands were the most diverse in the Gulf of Thailand. Seventy soft
coral species are expected to be found during this study.
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Morphological variation in the skeleton of scleractinian coral Galaxea fascicularis
Linnaeus, 1767 in Thai waters

J. Chuaypat™? (Graduate Student), P. Jarayabhand® #(Thesis Advisor), N. Phongsuwan® (Thesis Co-advisor),

S. Watanasit™? (Thesis Co-advisor), S. Plathong®? (Thesis Co-advisor)

'Department of Biology, Faculty of Science, Prince of Songkla University, Hatyai, Songkhla, 90110,

“Centre for Biodiversity of Peninsular Thailand, Faculty of Science, Prince of Songkla University, Hatyai,
Songkhla, 90110, *Department of Marine Science, Faculty of Science, Chalongkorn University, Bangkok, 10330,
*Aqutic 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 coral, Galaxea fascicularis, from 16 locations, which comprises of 6 island groups located in
the Andaman Sea and the Gulf of Thailand. In the Andaman Sea, the study areas include Surin Islands,
Phuket Islands, and Siboya Islands In the Gulf of Thailand, the study areas are Mun Island, Sichang
Islands and Samui Islands. Field samplings, by scuba diving, were conducted from January 2002 to April
2003. A total of 226 specimens of G. fascicularis were collected. Eighteen quantitative characteristics
were measured and counted from five corallites per colony. Thirteen characteristics passed the
assumption test. Mixed Model Unbalance 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 indicated that the
distinction of characteristics decreased when compared between larger spatial scales. In addition,
Canonical Discriminant Analysis (CDA) and Cluster Analysis of skeletal structures between sixteen
locations, six islands, the Andaman Sea and the Gulf of Thailand were tested. The results of the analyses
indicated that the specimens could be distinguished into 2 groups: the Andaman Sea and the Gulf of
Thailand.
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Development of coral reproduction in Chonburi province

L. Putchim*(Graduate Student), S. Chavanich® (Thesis Advisor), T. Yeemin? (Thesis Co-advisor)
'Department of Marine Science, Faculty of Science, Chulalongkorn University. Pathumwan Bangkok 10330
Department of Biology, Faculty of Science, Ramkhamhaeng University Huamark, Bangkok 10240

The surveys of gamete development of Acropora millipora, Acropora humilis, Favites abddita,
Platygyra sinensis and Goniastrea retiformis were done during March 2004 — March 2005 at the
breakwater Koh Tao Mo, Chonburi Province. The results showed that the gametes of Acropora
millipora were found on September 2004 while Acropora humilis, Favites adbita, Platygyra sinensis
and Goniastrea retiformis, gametes were found one month later. Spawnings of each species occured
about 2 months after the gametes were found in their colony. In addition, Acropora spp. were clear
found sperm pack at the last month before spawning.

Error!
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Species composition and distribution of benthic fauna in the Mae Klong Estuary

S. Duangsri (Graduate Student), T. Lekcholayut (Thesis Advisor)
Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10903

Species composition and distribution of benthic fauna in the Mae Klong estuary were studied in
every month during June 2004 to June 2005 included nine sampling stations. The sampling data
were analyzed only five months from June to October 2004. Four phyla and 24 families of benthic
fauna were recorded that consisted of Phylum Annelida (12 families), Mollusca (6 families),
Arthopoda (5 families) and Brachiopoda (1 family). All of these found family of Nephtidae in
Phylum Annelida was the most abundance that were widely distributed in every sampling stations
and every months. The highest species diversity of benthic fauna families was Don Hoi Lod estuary
(18 families) while the lowest was Ban Bang Phoem (3 families). The average density of benthic
fauna was 671 inds/m” and the highest was Ban Khung Khao Reed (2,578 inds/m”) while the lowest
was Ban Bang Phoem (33 inds/m?)
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Rotifer community in Bueng Khong Long, Nong Khai province

J. Teeramaethee (Graduate Student), L. Sanoamuang® (Thesis Advisor), A. Trevanich? (Thesis Co-advisor)
'Applied Taxonomlc Research Center, Department of Biology, Faculty of Science, Khon Kaen University,
Khon Kaen 40002, Department of Statistics, Faculty of Science, Khon Kaen University, Khon Kaen 40002

A rotifer community in Bueng Khong Long, Nong Khai Province was studied. Qualitative and
quantitative samples of rotifers were collected during June 2002 and April 2004 from five stations of the
geographical habitats. Samples were collected bimonthly intervals in the first year, but every 4 months in
the second year, using a 60 um mesh net for the qualitative sampling and a Schindler Plankton Trap for
the quantitative sampling. The rotifers were preserved in 5 % formaldehyde solution. Ecological
parameters of the sampling sites (such as water temperature, pH, conductivity, dissolved oxygen, salinity
and depth of the water) were measured at all sites. Twenty-six genera and 89 species of rotifers were
identified. The most diverse family was Lecanidae with 25 species and followed by Trichocercidae with
15 species. The rotifers in Bueng Khong Long could be classified into 3 groups; (1) common and
perennial species (35 species) and 3 species, Polyarthra vulgaris (Carlin), Lecane bulla (Gosse) and L.
lunaris (Ehrenberg) were common and perennial species, (2) uncommon, perennial species (20 species)
and (3) uncommon, sporadic species (34 species). The first year, the maximum diversity of 69 species
(80.23 % of the total species in the first year) was recorded in October 2002, while the minimum of 53
species (61.63 % of the total species) was recorded in August 2002. The average maximum and
minimum abundance of 6954398 and 110+61 individuals/litre were recorded in August 2002 and
February 2003, respectively. The most abundance species were P. vulgaris and Lepadella patella
(MUller). On the other hand the second year, the maximum and minimum diversity of 79 species (91.86
% of the total species in the second year) and 73 species (84.88 % of the total species) were recorded in
April 2004 and December 2003, respectively. The average maximum and minimum abundance of
5024312 and 291+45 individuals/litre were recorded in August 2003 and April 2004, respectively. The
most abundance species were P. vulgaris and Trichocerca bidens (Lucks).
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Biology of Tunicate Ecteinascidia thurstoni Herdman, 1891 for aquaculture

P. Koeysin (Graduate Student), S. Chavanich (Thesis Advisor), V. Viyakarn (Thesis Co-advisor),

K. Suwanborirux (Thesis Co-advisor)

1Department 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 the Andaman
Sea, Thailand. E. thurstoni can produce bio-active compounds named ecteinascidins, which is
currently approved as a new drug for cancer treatments. In this study, the development of tadpole
larvae was investigated. They were able to develop themselves from free-swimming stage to juvenile
stage within 24 hours and they prefer to settle in the dark place using their light receptors which are
located in the head part. The population dynamics in a natural habitat and in cultural tanks system
were also examined. In addition; the gut content analysis showed that diatom as Navicula sp.,
Pleurosigma/Gyrosigma sp. and organic granule were in the stomach.
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The impact of agricultural activities on benthic macroinvertebrate community
structure in Lumphatow Basin, Chaiyaphum Province

C. Srichan (Graduate Student), N. Sangpradub (Thesis Advisor), C. Hanjavanit (Thesis Co-advisor)
Department of Biology, Faculty of Science and Applied Taxonomic Research Center, Khon Kaen University,
Muang District, Khon Kaen 40002

Stream benthic macroinvertebrates were sampled from Lumphatow Basin at Chaiyaphum province in
order to determine impact of agricultural activities on benthic community structure. The study was
conducted in five streams during August 2003 to May 2004. Two sampling sites of different land used
(a forest site and an agricultural site) were choosen from each stream. A D-frame net mesh size 450
um was used to collect benthic sample, in addition fourteen 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 agricultural activities affected diversity of benthic
macroinvertebrates. The agricultural streams had lower total taxa richness and percentage of pollution
sensitive group EPT (Ephemeroptera, Plecoptera and Trichoptera) than the forest streams while the
tolerant chironomid increased. Increase of scrapers in agricultural streams corresponded well with
increase of chlorophyll a, nitrate nitrogen and ammonia. BOD and COD concentration were
significantly higher in the agricultural streams than those of forested streams which showed the
contamination of organic matter in the agricultural area. From this study, Lumphatow Basin, metrics
of benthic macroinvertebrate showed obviously difference between the forest streams and the
agricultural streams in winter than those in wet and early rainy seasons. Number EPT taxa and percent
EPT were appropriate metrics for evaluation the impact of agricultural activities.
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Studies on the species diversity and distribution of freshwater snails genus
Paludomus spp. In Kwae Noi River Watershed

N. Notesiri (Graduate Student), D. Krilas (Thesis Advisor), T. Janecharat (Thesis Co-advisor)
Department of Biology, Faculty of Science, Silapakorn University, Muang District, Nakornpathom 73000

Studies on the species diversity and distribution of freshwater snails genus Paludomus was carried in
Kwae Noi River watershed, Kanchanaburi province. The snails were collected using Hand picking. In
this study, the snails were collected from the areas which are the source of Kwae Noi River. They are
Saiyok Noi waterfall, Saiyok Yai waterfall, Toa Dum stream, Hin Dad hot spring, Pa Tad waterfall,
Huay Kha Yang spring, Ban Tha Ma dua brook, Krung Krawia waterfall, Dai Chong Thong waterfall
and Takhian Thong waterfall. The conchological result was compared with report of Brandt (1974),
which found only two species of Paludomus snail in Thailand, namely, Paludomus petrosus and
Paludomus siamensis, The result of shell morphology shows that the snails from Toa Dum Stream are
similar to Paludomus petrosus, and the snails from Pa Tad Waterfall, Huay Kha Yang Stream, Dai
Chong Thong waterfall, Krung Krawia waterfall and Takhian Thong waterfall are similar to
Paludomus siamensis, while the snails from the others are different. The radula and anatomy illustrates
that the snails from Toa Dum are noticeably different from the others. Isoenzyme were analysed by
polyacrylamide gel electrophoresis. Banding patterns in four enzyme: EST, LAP, LDH and MDH
have shown that the snails from Toa Dum different from the others at the species levels (D=0.191).
According to results of this study, the Paludomus spp. from the ten survey locations should be
classified into two species, where those from Tao Dum are distinctly discriminated from the others.
For the trematode infection four type of cercariac were found in the snails. They are
Parapleurolophocercous cercaria, Cotylomicrocercous cercaria, Strigea cercaria and Virgulate cercaria.
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2Depan‘ment of Zoology, Natural History Museum, London SW7 5BD, United Kingdom
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Karyotypes of land operculate snails of the genus Cyclophorus
(Prosobranchia: Cyclophoridae) in Thailand
B. Kongim'(Graduate Student), S. Panha® (Thesis Advisor), F. Naggs*(Thesis Co-advisor)
!Animal Systematic Research Unit, Department of Biology, Faculty of Science, Chulalongkorn University,
Phyathai Road, Bangkok 10330, Thailand, >Department of Zoology, Natural History Museum,
London SW7 5BD, United Kingdom

With earliest know records from the European Mesozoic Cyclophorus is a genus of dioecious
terrestrial prosobranchs that currently ranges from South Asia to the Western Pacific region.
Karyotypes of ten species of Cyclophorus have been examined from Thailand. Highly distinct
intrageneric similarities in both haploid and diploid chromosome numbers (n = 14, 2n = 28, N.F. = 56)
were exhibited but the karyotypes varied with all 14 metacentric chromosomes in C. volvulus, while
the remainder contain both metacentric and submetacentric types. The two larger species
C. aurantiacus and C. malayanus exhibit the same karyotypes of 7m + 7sm. Cyclophorus fulguratus
showed karyotype variations of central region (12m + 2sm) and northeastern region (13m + 1sm) of
Thailand. Northern species possess a high metacentric number relative to southern species. The ZZ-
ZW sex determining chromosomes were observed in C. fulguratus from Phu Wiang Khonkaen,
C. malayanus from Sramorakot, Krabi and C. volvulus from Wang Kan Lueang Waterfall, Lopburi,
Krabi. Taxonomic and evolutionary implications of the present findings are discussed.
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Distribution pattern of three genera, Hemiplecta, Cyclophorus and Amphidromus
on the Phu Phan mountain range, northeastern Thailand

C. Tumpeesuwan (Graduate Student), S. Panha (Thesis Advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Phayathai Rd., Pathumwan, Bangkok 10330

We have surveyed the distribution pattern of three land snail genera, Hemiplecta, Cyclophorus and
Amphidromus on the Phu Phan mountain range, Northeastern Thailand in April, May, October 2004
and March, April and May 2005. Hemiplecta distincta and H. weinkauffiana distribute widely on most
localities surveyed of the mountain range. The two species were found co-existing in 30 Of 42
localities surveyed. However there are some areas that only one species was collected. H. distincta
was found throughout the mountain range of the three forest types and H. weinkauffiana occurred on
most localities surveyed but not found in western of mountain range. C. volvulus was found
throughout the mountain range of the three forest types Cyclophorus spp. was found in two localities
along the stream of dry evergreen forest area. Three species of the genus Amphidromus i.e.
A. schomburgki, A. givencyi and A. zebrinus occupy in different types of forest; A. schomburgki was
found in mixed deciduous forest in western and central of mountain and the village in the central of
the mountain. A. givencyi and A. zebrinus occurred in dry dipterocarp forest and mixed deciduous
forest. A. givencyi and A. zebrinus were found co-existing in one locality. A. givencyi distributes in the
north of central and eastern of the mountain range. A. zebrinus was recorded at 2 surveyed sites in the
eastern of the mountain range.
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Species diversity and distribution of freshwater crabs in Sunantha Waterfall and
branch streams: Khao Nan National Park

J. Nabhitabhata? and S. Supajantra®

'Department of Biology, Faculty of Science, Mahasarakham University, Kamriang, Mahasarakham 44150
?Ecology and Environment Centre, National Science Museum, Technopolis,

Klong Luang, Pathumthani 12120

Species diversity and distribution of freshwater crabs in Sunantha waterfall and branch streams were
studied between April and June, 2005. The material collected totalled 75 specimens of freshwater
crabs. Using the taxonomic characters of the carapace, chelae, walking legs, abdomen and gonopods,
the study revealed the existence of 3 families, 3 genera and 3 species of freshwater crabs. There were
Family Gecarcinucidae, Thaksinthelphusa yongchindaratae; Family Parathelphusidae, Siamthephusa
improvisa; Family Potamidae, Demanietta nakhonsi. Concerning the distribution of freshwater crabs,
D. nakhonsi and T. yongchindaratae were found living in the upper stream, and S. improvisa in lower
stream of the waterfall. In terms of numbers, S. improvisa was most abundant followed by D. nakhonsi
and T. yongchindaratae.
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Control of house dust mites by fumigation with plant extracts

A. Insung, V. Mahakittikun, B. Chankaewmanee and A. Chalearnvattanachaikul
Department of Plant Pest Management Technology, Faculty of Agicultural Technology,
King Mongkut’s Institute of Technology Ladkrabang, Chalongkrung Road, Ladkrabang, Bangkok 10520

Fumigations by ethanolic extracts obtained from 20 selected plants were applied to the house dust
mite, Dermatophagoides pteronyssinus (Trouessart). Ethanolic extracts at various concentrations of 0
(ethanol 95%), 0.1, 0.5 and 1% in volumes of 3 cm’ were applied within a 2.5x10* cm® knockdown
chamber. The fumigation period was 1 hour, and mortality of house dust mite was observed at 24
hours after fumigation. It was found that Eugenia caryophyllata Thunberg and Cinnamomum iners
Blume extracts were extremely toxic to the mite which resulted in 10, 95, 100 and 100%, and 10, 30,
62.5 and 92.5% mortality, respectively. By the same method, these two plant extracts could
completely control Blomia tropicalis Bronswijk. However, the extracts showed less toxicity to the
eggs of D. pteronyssinus, Therefore, egg hatching of 57.5 and 65% were found, compared to 77.5%
observed in the control. A fumigation bag of 200x200x32 cm’ was designed and tested with
D. pteronyssinus. It was found that application with 3% Eugenia caryophyllata extract at a volume of
100 cm® and 4 hours of fumigation period, could completely control the house dust mite.
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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, Chalongkrung Road, Ladkrabang, Bangkok 10520

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 distilled water mixed with acetone (14%). The mortality of mites
was observed at 24 hours after treatment. The four most effective plant extracts were from flowers of
clove (Eugenia caryophyllus), rhizomes of sweet flag (Acorus calamus), roots of derris (Derris
malaccensis) and seeds of sugar apple (Annona squamosa). Extracts from clove at the concentrations
of 1, 2 and 3% were considerably effective to house dust mite, which resulted in 99.2, 100 and 100%
mortality, respectively, followed by sweet flag extract which resulted in 87.2, 99.6 and 100%
mortality, respectively. Derris extract resulted in 78, 85.2 and 99.4% mortality, respectively as well as
sugar apple extract resulted in 64.4, 99.6 and 99.2% mortality, respectively. Fractions of these plant
extracts were also tested on adults of the house dust mite using the same method. The most toxic
fractions to D. pteronyssinus were neutral fractions (NE fraction) of clove, sweet flag and derris. The
LCs value of NE fractions of these fractions were 0.017, 0.062 and 0.34%, respectively.
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Association nymph with adult stages of suborder Baetioidea,
Caenoidea and Ephemeroidea (Ephemeroptera: Insecta) in Yakruae stream,

Nam Nao National Park

S. Sawipak (Graduate Student), N. Sangpradub (Thesis Advisor)
Department of Biology, Faculty of Science and Applied Taxonomic Research Center, Khon Kaen University,
Muang District, Khon Kaen 40002

It is necessary to rear nymphal stage of mayflies in order to associate with adult. Eight combination
methods on rearing final nymphal stage of mayflies were conducted in the laboratory.The results
revealedthat rearing nymph in stoneware at ambian room temperature was the appropriate method.
With this method, nymphs were survived and could emerge as adults. Therefore, we used this method
to rear nymphs through the study period. Final nymphs of mayflies suborder Baetioidea, Caenoidea
and Ephemeroidea were explored twice per month in various microhabitats of Huay Yakraue, Nam
Nao National Park, Petchabun province from March 2004 to May 2005. Baetid nymph (F.Baetidae),
Baetis, Cloeon and Procloeon occupied bed rock but Cloeodes preferred to sit on cobbles. Caenis
nymph (F. Caenidae) inhabited in a mixture of bamboo leaf litter with gravel and sand. Ephemera

nymph (F. Ephemeridae) presented on sand. The final nymphs were collected from the stream and were

brought back to rear in the laboratory. Three families, 6 genera and 12 species of mayfly nymphs were
successful rearing for adult in the laboratory. It composed of 7 species of Baetidae, 4 species of
Caenidae and a single species of Ephemeridae. In addition, 3 families, 4 genera and 8 species of adult
mayflies were caught by light trap. So far, the association of some captured adults were not success.
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Diversity and distribution of Odonata in Doi Inthanon 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, Muangt, Chiang Mai 50200

A study of diversity of Odonata in Doi Inthanon National Park, Jomthong District, Chiang Mai
Province, samples were collected between October 2004 and May 2005. Sixteen families and 64
species was identified. Common species found at many sites included Matrona nigripectus,
Neurobasis c. chinensis, Orthetrum glaucum, Orthetrum pruinosum neglectum and Trithemis festiva,
and some species were found only one site , namely Caliphaea thailandica was found in Kue Mae
Parn, Macromia flavocolorata was only found in Huay Mae Eap and Onychogomphus circularis was
only found in Huay Mae Krang. The results showed that Huay Mae Krang had highest species
diversity (Shannon’index) and evenness which were 2.865 and 0.834 respectively. Whilst Kue Mae
Parn showed the lowest species diversity at 1.352 and evenness at 0.754
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Geographical distribution and spatial patterns of Anopheles minimus species A
and C breeding habitats in western Thailand

P. Rongnoparut', S. Boonsuepsakul®, A. Kengluecha? R. Sithiprasasna’ and Visut Baimai *
'Department of Biochemistry, Faculty of Science, Mahidol University, Bangkok 10400
Department of Entomology, Armed Forces Research Institute of Medical Sciences, Bangkok
®Center for Vectors and Vector-Borne Diseases, Faculty of Science, Mahidol University

A polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) technique and
single multiplex-allele specific PCR, in comparison with morphological identification, were used
combining with geographical information systems to determine the distribution of An. minimus species
A and C. The investigation on the breeding habitats using GIS and RS was performed in the malarious
area of western Thailand, including five districts (Sangkhaburi, Thong Pha Phum, Si Sawat, Muang
and Sai Yok) of Kanchanaburi Province. The results show that An. minimus A larvae were present in
all study districts and could survive both in dense canopy forest and in open fields where agriculture is
dominant. An. minimus C, on the other hand, has narrow habitat preference. The breeding habitats of
An. minimus C were present covering 30-40 kilometers of distance in northern part of Sai Yok and in
the central and southern parts of Si Sawat District.
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Microsatellite DNA polymorphism in Anopheles minimus,
A major malaria vector in Thailand
S. Boonsuepsakul, Rattana Sithiprasasna?, V. Baima®, and P. Rongnoparut*
! Department of Biochemistry, Faculty of Science, Mahidol University, 2Department of Entomology,

Armed Forces Research Institute of Medical Sciences, Bangkok
$Center for vectors and vector-borne diseases, Faculty of Sciencs, Mahidol University Bangkok 10400

Anopheles minimus is a principal malaria vector in Thailand. Knowledge of malaria mosquito genetic
structure will allow the prediction of how mosquito genes are spread, especially insecticide resistance
genes, which would increase accuracy of vector target control of malaria eventually We have
developed (GT), and (GCT), microsatellite DNA markers for An. minimus in Thailand. Five markers

were selected to score for genetic polymorphism in a population of An. minimus in Thailand. A total of
60 individuals, collected from Mae Sod district, Tak province, were initially scored. A high level
polymorphism was observed with all microsatellite loci analyzed. The number of alleles detected at
each locus ranged from 7 to 18 in each of the samples in the mosquito population. The
heterozygosities ranged from 0.52 to 0.57 for each locus. Results from this study suggest that
microsatellite polymorphisms could provide a sensitive and efficient measure of genetic diversity. The
abundance and highly polymorphic nature of these microsatellite loci, the ability to detect
heterozygosity, and ease of genotype assay of large numbers of samples should permit studies of the
genetic structure of natural population of An. minimus.
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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 (Advisor)
Faculty of Science and Technology, Nakhon Pathom Rajabhat University, Nakhon Pathom 73000

The roles of ants as potential natural control agents of insect pests are well known. The purpose of this
study was to identify the ant species which were biological control agents for sugarcane stem borers in
sugarcane fields. Ant species, seasonal abundance and distribution were studied by systematic
sampling method. Meanwhile, population of sugarcane stem borers was estimated by counting the
number of larvae in cane stems. Bioassay tests for predation behavior on eggs, larvae and pupae were
studied in field conditions. The results showed that eighteen species of ants in sugarcane field were
founded but only six species were most abundance. The data showed significant negative correlation
between sugarcane stem borers and these six species. Predation on eggs, larvae and pupae was found
only in five species including Diacamma sp., Iridomyrmex anceps, Camponotus rufoglaucus, Pheidole
plagiria and Paratrechina longicornis. Iridomyrmex anceps was the most aggressive species with
highest individual number. These results suggested that the 5 species of ants could be used as natural
control agents of sugarcane stem borers.
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The diversity of dung beetles in different ecology in Sakaerat Biosphere,
Nakhon Ratchasima

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

The diversity and population dynamic of dung beetles in six different ecosystems (agroecosystem,
reforestation, disturbed diciduous dipterocarp forest, dry-evergreen forest, plantation, and undisturbed
diciduous dipterocarp forest) at Sakaerat Biosphere, Nakhon Ratchasima were monitored from April
2000 to June 2002. A total of 22,177 individuals from 117 dung beetle species of 2 families
(Aphodiidae and Scarabaeidae) were recorded. Six tribes and 11 genera of Aphodius, Caccobius,
Cassolus, Catharsius, Copris, Onthophagus, Paragymnopleurus, Panellus, Phacosoma, Sisyphus, and
Synapsis in family Scarabaeidae were collected. Based on nesting behavior, three dung beetle groups
were divided. First was the tunneller group which showed the highest species abundance at 84 %; the
second was the dweller group with 15% of the species abundance and the last group was the roller
with only 1% of the species abundance. The result also showed that no significant difference in the
number of species of dung beetles was found from all studied sites while the abundance of dung beetle
from each locations was significantly different. The highest abundance was the undisturbed diciduous
dipterocarp followed by the agroecosystem, disturbed diciduous dipterocarp forest, dry-evergreen
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forest, plantation, respectively. The Reforestation showed the lowest abundance of dung beetles. The
diversity index of each habitat site was calculated by using the Fisher’s alpha index.
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Phylogenetic relationship of Hybodont Shark From Khok Pha Saum,
Khok Kruat formation (Aptain) of Thailand

S. Khamha'(Graduate Student), G. Cuny?(Thesis Advisor), J. Claude’(Thesis Co-advisor),
V. Suteethorn®(Thesis Co-advisor), J. Suksringram*(Thesis Co-advisor)

'Department of Biology, Faculty of Science, Mahasarakham University,

*Geological Museum University of Copenhagen, ster Voldgade 5-7, 1350 Copenhagen,
*Department of Mineral Resources, Rama VI Road, Bangkok 10400

Search for vertebrate microremains at the outcrop of Khok Pha Suam, Sri Muang Mai district, Ubon
Ratchathani Province yielded 5 genera of hybodont sharks, Hybodus sp., Thaiodus ruchae,
Heteroptychodus steinmani, Acrorhizodus khoratensis and a taxon not yet named. The Phylogenetic
relationships of these sharks were analyzed using the cladistic method and a data matrix of 18
characters and 14 taxa. The Carboniferous hybodont Hamiltonichtys was used as outgroup to polarize
our characters. The most parsimonious tree found was 46 steps long, and showed a Consistency Index
(CI) of 0.4545, and a Retention Index (RI) of 0.5000. This tree indicates that the Thai hybodonts do
not form a monophyletic group, but are the result of the endemic evolution of several lineages that
developed a wide array of tooth morphology in order to adapt to various kind of diet.
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Species composition and distribution of fish larvae at Maeklong estuary,
Samut Songkram province

P. Rukaewma (Graduate Student), N. Veeravaitaya (Thesis Advisor)
Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, Bangkok 10900

Species composition and distribution of fish larvae in Maeklong Estuary, Samut Songkram Province
were studied from June 2004 to June 2005. Specimen were collected from nine sampling stations
monthly basis. The preliminary results from June to August 2004 found that the fish larvae consisted
of 3 families mainly are Clupeidae, Engraulidae, Belonidae, Atherinidae, Syngnathidae, Ambassidae,
Carangidae, Leiognathidae, Apogonidae, Terraponidae, Gobiidae, Scatophagidae and Cynoglossidae
respectively. The first and second highest abundance of fish larvae were Clupeidae and Gobiidae
respectvely Gobiidae was observed in many stations.
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Early Cretaceous vertebrate footprints from Huai Dan Chum Site,
Tha Uthen District, Nakhon Phanom province

T. Saenyamoon'(Graduate Student), J. Le Loeuff? (Thesis Advisor), J. Suksringam*(Thesis Co-advisor)
'Department of Biology, Faculty of Science, Mahasarakham University, Kantaravichai District,
Mahasarakham Province 44150, *Musée des Dinosaures, GIS Paléontologie et Sédimentologie continentals,
11260 Espéraza, France

More than two-hundred vertebrate footprints were found at Huai Dan Chum Site, Tha Uthen District,
Nakhon Phanom Province (Khok Kruat Formation, Early Cretaceous, 110 Mya). They are the most
abundant and diversed in-situ footprints discovered in Thailand. This study is on morphology,
systematic and palaeoecology of footprints. These footprints were made by two dinosaur taxa,
theropods and ornithopods. Onithopod footprints, one trackway are 18 cm long and 12.12 cm wide
(mean). The height at the hip of the track-maker is 86.4 cm using Thulborn’s formula (1989) the speed
of the track-maker is 8.07 km/h using Alexander’s formula (1976). Theropod footprints, 29 trackways
are 6 to 16.1 cm wide and 10 to 18 cm long. The height at the hip varies from 48 to 75.15 cm using
Thulborn’s formula (1989). The speed is varies between 4.53 and 11.66 km/h using Alexander’s
formula (1976). In addition, there are 2 trackways of crocodile. These footprints were found associated
with ripple-marks and mud-cracks. It can be inferred that in the Early Cretaceous this area was the
river’s bank, and possibly habitat and food resource for these animals.
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Diversity of fishes found in the impoundment of Krasieo dam,
Suphan Buri province

N. Saowakontha (Graduate Student), N. Veeravaitaya (Thesis Advisor), P. Wongrat (Thesis Co-advisor)
Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900

Study on species diversity of fishes in Krasieo Dam Impoundment and their tributaries were conducted
from October 2001 to October 2002 by determining sampling areas into 20 stations consisting of 10
stations in the reservoir and 10 stations in their tributaries. Fish specimens could be identified into 19
families, 39 genera and 50 species in this study. All of them could be divided into 4 main groups i.e.
carps (15 species), catfishes (6 species), murrels (3 species) and miscellaneous species (26 species) or
30, 6, 12 and 52 percents of total fish species, respectively. The analyses of ecological indices were
found that the Shannon and Wiener’s diversity index which were ranged from 1.570 to 3.865 and the
highest value was at station 19" and lowest one was at station 3". The evenness index were ranged
from 0.466 to 0.867 and the highest value was found at station 20™ and lowest was found at station 9"
Additionally, the results show that the eleven species were found in only tributary areas, 7 species in
reservoir areas only and 32 species were widely distributed in both reservoir and tributary areas.
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Sagittal otoliths of Thai marine fishes

S. Jitpukdee (Graduate Student), P. Wannitikul (Thesis Advisor)
Faculty of Science and Fisheries Technology, Rajamangala University of Technology Srivijaya,
Sikao, Trang 92150

This research is the pioneer study to investigate the sagittal otolith morphology feature of fish otolith
among Thai marine fishes from the coastal waters of Thailand. In this study, the sagittal otoliths of
Thai marine fishes in 13 orders, 57 families, 257 fish species were investigated by a scanning electron
microscope. They show clearly different morphology, which is species-specific, e.g. shape, ostium,
cauda, rostrum, antirostrum. Other characteristics of sagittal otoliths, e.g. dorsal depression, ventral
depression, crista superior, crista inferior and margin sculpturing are also species-specific. The
difference in morphology of sagittal otoliths from these fish can be useful for researchers studying fish
biology in the future such as identification of fish species from recovered sagittal otoliths in feces and
stomach contents of predators or in archaeological deposits as well as for the study of food habits of
predators-marine animals.
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Relationship between fish assemblage and complexity of coral life form
at Chao Lao beach, Chanthaburi province

S. Songploy (Graduate Student), W. Hemachandra (Thesis Advisor)
Department of Marine Science, Faculty of Science, Chulalongkorn University,
Phyathai Road,Patumwan, Bangkok 10330

The investigations on species composition of coral fish and coral structure were carried out twice, in
November 2004 and February 2005. Thirty eight species within thirteen families of fishes were
recorded. Dominant species were Regal demoiselle (Neopomacentrus cyanomos) and Wedgespot
damsel (Pomacentrus cuneatus). Deep-bodied fusilier (Caesio cunning) and Chocolate hind
(Cephalopholis boenak) were economically important fish species, abundant in the areas. The
structures of corals found in the areas were massive and encrusted forms which imply the low
complexity of coral structures. Convertly, high complexity coral structures were rarely found such as
foliose and branching forms.
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Amphibian and reptile diversity in Phu Khieo wildlife sanctuary,
Chaiyaphum province

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

Amphibian and reptile diversity was studied in Phu Khieo Wildlife Sanctuary, Chaiyaphum Province
from January - November 2004. The project reports the results conducted in 12 habitat types for
herpetiles. For amphibians we found a total of 2 orders, 6 families, 22 genera and 40 species.
Gymnophiona were present with 1 family (Ichthyophiidae), 1 genus and 1 species. The order Anura
was represented by 5 families: Megophryidae with 4 genera, 4 species; Bufonidae with 1 genus, 1
species; Mycrohylidae with 6 genera, 11 species; Ranidae with 5 genera, 13 species and Rhacophoridae
with 5 genera, 10 species. We classified reptiles to a total of 2 orders, 14 families, 55 genera and 84
species. In the first order Chelonia, 2 families are present: Platysternidae with 1 genus, 1 species; and
Bataguridae with 2 genera, 2 species. The order Squamata was represented by 10 families: Gekkonidae
with 8 genera, 11 species; Agamidae with 5 genera, 8 species; Scinidae with 9 genera, 14 species;
Lacertidae with 1 genus, 1 species; Varanidae with 1 genus, 2 species; Typhlopidae with 2 genera, 2
species; Pythonidae with 1 genus, 2 species; Colubridae with 19 genera, 31 species; Elapidae with 3
genera, 5 species; and Viperidae with 1 genus, 2 species. In this survey 6 species (3 amphibians, 3
reptiles) represent new records for their distribution in Thailand. 36 species (14 amphibians, 22 reptiles)
are new records for Phu Khieo Wildlife Sanctuary and 1 species is a new species.
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Diversity of mature frogs and their tadpoles in Khlong Sang wildlife sanctuary

W. Taksintum*(Graduate Student), V. Lauhachinda’(Thesis Advisor), B. kanchanasaka?(Thesis Co-advisor)
!Department of Zoology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900
2Wild Research Division, National Park, Wildlife and Plant Conservation Department, Chatuchak, Bangkok 10900

The study on diversity of mature frogs and their tadpoles in Khlong Sang Wildlife Sanctuary, Surat
Thani Province, was carried out during the period from May 2001 to January 2003. The surveys were
conducted monthly with approximately 3-4 days in each month. This study found frogs and/or
tadpoles 39 species belonging to 18 genera, 5 families, and 1 order. Chaperina fusca and Rhacophorus
pardalis were the firstly recorded frog species in Thailand. Meristogenys jerboa which its unclear
distribution in Thailand was also founded in this study too. The occurring times of mature frogs and
their tadpole were divided into 3 groups. First group found only in late rainy season and summer
season consisting of 3 adult species and 7 tadpole species, second group found throughout the rainy
season consisting of 16 adult species and 12 tadpole species, and third group found throughout the
year consisting of 10 adult species and 11 tadpoles species. Moreover, the mature frogs and their
tadpoles were revealed in this study to utilize different ecological niche and having different behavior.
The study on 30 tadpoles species showed that their distribution tend to have wider range than those of
their corresponding adult as mentioned in several reports. Also the morphological and mouth part
structures of tadpoles can be used as taxonomic character to identify species.
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The studies of stomach contents in grass frog (Fejervarya limnocharis

(Boie, 1835))

K. Pimdee’ (Graduate Student), J. Nabhitabhata? (Thesis Advisor), U. Klinhom* (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Mahasarakham University, Khamriang,
Kantarawichai, Mahasarakham 44150, *Ecology and Environment Centre,

Nation Science Museum, Klong Luang, Pathumthani 12120

The aim of this study was to identify food of grass frog (Fejervarya limnocharis (Boie, 1835)) in
Maha Sarakham and Roi -Et Province by the methods of De Bruyn et. al., (1996), Evans and Lampo,
(1996). The resulted found that there were 36 species in 26 families of living organisms in stomach
contents. Family Formicidae was the highest in species composition in stomach contents (6 species),
while Family Acrididae, Anthicidae, Carbbidae, Clubionidae, Dytiscidae, Elateridae, Glomeridae,
Gryllidae, Lygaeidae, Parathelphusidae Phralidae, Ranidae, Scarabacidae-Aphodiinae, Scarabacidae,
Scarabacidae-Rutlinae, Scolopendridae, Subulinidae, Termitidae, Tetragnathidae, and Vaginulidae
were the least (1 species). In addition, there were grass, seed, sand and soil found in stomach
contents. Similarity index of food type showed lower than 50% similarity in all study area. Niche width

of food type was 14.41.There fore, grass frog was generalist in sustenance.
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2NAEUBINZNIA Varanus bengalensis nebulosus

Population ecology of the clouded monitor Varanus bengalensis nebulosus
(Gray, 1831)

W. Thongnetr® (Graduate Student), K. Thirakhupt® (Thesis Advisor), U. Klinhom* (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Mahasarakham University, Khamriang, Kantarawichai,
Mahasarakham 44150, *Department of Biology, Faculty of Science, Chulalongkorn University,
Phyathai Road, Patumwan, Bangkok 10330

The clouded monitor is a protected animal by the Wildlife Conservation and Protected Act of Thailand
(1992) and it is in the list of IUCN (2000) and CITES. In the past, this animal was abundant
throughout Thailand. Because of the habitat destruction and hunting, the population of the clouded
monitor in many areas has decline rapidly. It is classified as a threatened species by IUCN (2000). The
information about its biology and ecology is very scanty. This animal has potential to be an economic
animal. The people consume and make a lot of products from clouded monitor skins, examples; belt,
shoes and etc. The quality of monitor skin is as good as the crocodile skin and there is a high demand
in the market. The study in biology and ecology are needed for farming in the future. This study will
focus on the population size, population structure, growth, reproduction, food niche and home range.
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Intensive survey of the current status of Thai endemic mammals in Thailand and
their habitats outside the protected areas in central Thailand

S. Waengsothorn® and J. Nabhitabhata®

'Environment, Ecology and Energy Department, Thailand Institute of Scientific and Technological Research,

196 Phaholyothin Rd., Chatuchak, Bangkok 10900, *Center of Ecology and Environment,
National Science Museum, Technopolis, Amphoe Klong Luang, Prathum Thani 12120

In the early 1970s, three of four Thai endemic mammals (two species of rats: Leopoldamys neilli, and
Niviventer hinpoon, and one species of bat: Hipposideros halophyllus) had been captured and named
from limestone hills outside of protected areas in central Thailand. After that, these mammals have
never been surveyed since their first discovery. It is highly possible that these animals are threatened
with extinction from their original locations because of anthropogenic disturbances. The main objective
of this project is to determine the present status of these three endemics species in 7 sites from 5
provinces. We conducted the first survey during May 30 — June 3, 2005, at Wat Thamprapothisat, Sara
Buri Province, the type locality of both Leopoldamys neilli and Niviventer hinpoon. Forty live-traps
were set up nightly around the limestone hill. We caught small numbers of four species of rats and one
species of ground squirrel. Unfortunately, no endemic rats were trapped. Their populations are probably
too small to be captured using 40 live-traps. In the worst case, extinction of two endemic rats is highly
possible due to predation by more than 80 domestic dogs and over 35 domestic cats. Some of these
adult cats have returned to the wild and become free-living predators.
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Hybridization and genetic variation of Rhesus macaques (Macaca mulatta)
at Wat Tham Pa Mak Ho, Loei province

S. Malaivijitnond®, J. Denduangboripant®, O. Takenaka® and Y. Hamada?
'Primate Research Unit, Department of Biology, Faculty of Science, Chulalongkorn University,
“Primate Research Institute, Kyoto University

We studied the population structure of Rhesus macaques (Macaca mulatta) at Wat Tham Pa Mak Ho
(WTPMH), Loei Province, from February — March, 2003. A troop of rhesus macaques was observed
and 110 individuals were counted. One pigtail male (M. nemestrina leonina), formerly a pet, was
released into this troop. As the home range of the WTPMH troop is isolated from other macaque troops
by vast agricultural fields, the released pigtail male was forced to join the WTPMH’s rhesus troop and
subsequently became the alpha male and mated with rhesus females. Three juvenile males with mixed
morphological characters were suspected to be hybrids. Thirty-three troop members were temporarily
trapped and inspected, including two of the suspected hybrids and the pig-tailed macaque. Blood
samples were collected, extracted for DNA and analyzed for mtDNA and TSPY gene sequences. Only
one of the two suspected hybrids was sired by the pig-tailed macaque, while the other was sired by a
rhesus male, as indicated by TSPY gene analysis (7 different nucleotide positions between these two
species and 2 successive nucleotide insertions in the pig-tailed macaque). Both suspected hybrids were
born from rhesus females, as determined by mt DNA gene analysis. Morphometric results, pelage color
and relative-tail length are relevant to the result obtained from the mt DNA and TSPY gene analyses.
The phylogenetic analysis of mtDNA sequences showed that WTPMH rhesus macaques could be
separated into 2 genogroups. That is, the WTPMH’s rhesus troop was established from 2 maternal
lineages, which may have been caused by habitat loss and fragmentation.
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Developing seed storage protocols to optimize production of
framework tree species for forest restoration

G. Pakkad and S. Elliott
Forest Restoration Research Unit, Department of Biology, Faculty of Science, Chiang Mai University,
Chiang Mai 50200

Lack of seeds is often a serious limitation for tree planting programs to enhance biodiversity recovery,
especially where natural forest is scarce. One challenge is to supply local people with high quality
seeds of suitable tree species that help to accelerate natural forest regeneration (framework species).
This proposed Biodiversity Research and Training Program (BRT) project will develop techniques and
practical guidelines to store, distribute and germinate seeds of framework tree species that have never
been stored before, whilst maintaining genetic diversity. Species studied will be Afzelia xylocarpa,
Castanopsis acuminatissima, Erythrina stricta, Gmelina arborea, Hovenia dulcis, Melia toosendan,
Michelia baillonii, Prunus cerasoides, Quercus semiserrata, Rhus rhetsoides and Spondias axillaris.
These are accepted as framework species of particular value for forest restoration and biodiversity
recovery. A phenology study will determine the optimum time of seed collection. Experiments on seed
germination and seed storage will be carried out on seeds collected at different times and stored at
different temperature. The germinability of stored seeds will also be tested in deforested sites to
determine if they might be suitable for direct seeding: this would remove the expenses of establishing
and running tree nurseries from forest restoration projects, making it much more economical.
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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 results of an attempt to test
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. Seventeen
species of framework tree seedlings were planted in June 2004. The 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. The seedlings achieved an
average survival rate of about 50%. Eugenia fruticosa, Quercus kerrii, Hovenia dulcis, and
Lithocarpus elegans had the highest survival rates of 72%, 71%, 70%, and 70%, respectively. Betula
alnoides achieved only 20% survival rate. The exposed, windy environment of the planting site might
account for lower than expected growth and survival rates. Fire did not occur in the first dry season.
Second-year growth of the remaining saplings will be monitored in 2005-2006. Plant diversity at the
end of the second year and before planting will be compared.
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Nutrient dynamics of natural evergreen forests in eastern region of Thailand

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

Nutrient dynamics of natural evergreen forests in eastern region of Thailand was studied in moist
evergreen forest (MEF) hill evergreen forest (HEF) at Khao Khitchakut National Park and in dry
evergreen forest (DEF) at Khao Soi Dao Wildlife Sanctuary, Chanthaburi province. The results
revealed that the following aboveground biomass production, rate of annual biomass increment, rate of
litterfall and nutrients content in soil were different in evergreen forest, therefore they affected the
nutrient dynamics in each part of the forest. DEF showed highest rate of nutrient retain in plant and
soil systems, followed by MEF and lowest in HEF, respectively. Nutrient dynamics of Nitrogen (N),
Phosphorus (P), Potassium (K), Calcium (Ca) and Magnesium (Mg) of these evergreen forests in
terms of uptake rate, return and release rate from litterfall and decomposition of litters were highest in
DEF, followed by MEF and lowest in HEF, respectively. Furthermore, turnover rate of nutrients in
litter on soil surface were highest in DEF and lowest in HEF. It could be obviously concluded that
biomass production, litterfall and soil fertility affected to nutrient dynamics system of the three
evergreen forests.
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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. Nuanurai (Graduate Student), N. Gajaseni (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 at 30x30 m. were randomly located in each forest ecosystems 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,
Global Positioning System (GPS) was used. The pixel coordinates of Landsat 5 TM image that
corresponded to the plot location were identified to determine the BDR and BDR Ratios. As the
results, carbon sequestration had varied in different types of forests that tropical rain forest is higher
than dry evergreen forest, mixed deciduous forest and dry dipterocarp forest as 263.94+40.07,
201.86+15.17, 99.47+8.37 and 42.61+9.54 tonne C/ha.
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Effects of herbivory and season of clearing on species composition and algal
succession at Sirinat Marine National Park, Phuket Province, Thailand

J. Mayakun'(Graduate Student), A. Prathep'(Thesis Advisor), Kim, Jeong Ha’ (Thesis Co-advisor)
Department of Biology, Faculty of Science, Prince of Songkhla University, Hat Yai, Songkhla, Thailand 90112
Department of Biological Science, Sungkyunkwan University Suwon, S. Korea

The effects of herbivory and season of clearing on species composition and algal succession were
studied at mid-intertidal zone, Sirinat Marine National Park, Phuket Province during January 2004 to
July 2005. The experimental design comprised 1 gap size of clearing (20x20 cm?), 2 seasons of
clearing (January 2004 and July 2004) and 2 densities of herbivory. Cages (25%25x20 cm®) were used:
five fully caged and five uncaged plots. In this study, the pattern of algal community development
during succession is in the initial stages. Different percent cover of algae responded differently to the
gaps cleared in different seasons. The first colonization was Enteromorpha sp. in both of two seasons.
For the dry seasonal clearing, Enteromorpha sp. was dominant species in the experimental plots with
82.5% in May. While, Cladophora sp. was only conspicuous species in unmanipulated plots and stage
of Padina sp. had been becoming dominant species in July. The rainy seasonal clearing had shown
that the percentage cover of Enteromorpha sp. was greatest with 100%. It colonized rapidly than dry
season. Cage experiment, there were no the differences in both pattern of recolonization and percent
cover. We should be able to explain the effects of herbivory and season of clearing on species
composition and algal succession at the end of this study.
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Assessment of species and distribution of waterbirds for bird watching activity at
Bung Boraphet non-hunting area, Nakhon Sawan Province

S. Chourboonmee (Graduate Student), Y. Trisurat (Thesis Advisor)
Major Field Parks and Recreation, Department Conversation, Facuty of Forestry, Kasetsart University,
Phahonyotin Road, Bangkean, Bakkok 10900

Results of study revealed that there are 5 hydrophytes at Bung Boraphet had 5 types, namely 1)
emergent plant, 2) marginal plant, 3) floating plant, 4) open water and 5) etc. Six focal waterbirds
were chosen to develop distribution maps including Lesser Whistling-Duck, Purple Swamphen,
Pheasant-tailed Jacana, Asian Openbill, Purple Heron and Little Comorant. The Logistic Regression

Analysis was employed to analysis the distribution of waterbirds with 5 independent factors:
vegetation types, bythymethy, fishing location, distance to villages and distance to lake edges. The
result of statistic analysis presented that vegetation types, distance to lake edgs and fishing location
were significantly related to waterbird distribution. It is noticed that each waterbird species had its its
own distribution pattern which is relatively differ from other species due to its feeding behaviors. Data
on sample waterbirds, distribution points and waterbird distribution maps were used to for nature
interpretation trail and nature interpretation handbook for bird watching activity. The topic of nature
interpretation program was entitled “Waterbirds in Bung Boraphet” and the main theme of this
program was “Relationship between and environment”and there were 7 sub-theme, including 1) A
beautiful female bird and a male incubator, 2) A long leg bird and Golden apple snail, 3) Migration
from the far north, 4) Standing silently to catch prey, 5) A bright blue-Resident waterbird, 6) Diving to
catch fish, and 7) Cooperation for waterbird conservation. Inaddition, interpretation program of 7 sub-

theme were designated through the loop nature trail where the beginning and last points were located
in the same position.
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An evaluation of mangrove forest in Bang Khun Thian District, Bangkok

N. Luangchosiri (Graduate Student), A. lim (Thesis Advisor)
Department of Economics, Faculty of Economics, Kasetsart University, Phaholyotin Road,
Chatuchak, Bangkok 10900

Bang Khun Thian mangrove forest is important and useful for the people of Bangkok and neighboring
areas. However, it has been confronted with problems of degradation and rapid reduction because of
coastal erosion and encroachment for other purposes. The objective of this study is to evaluate the
monetary value of the Bang Khun Thian mangrove forest in terms of option and existence value based
on contingent valuation method (CVM). The CVM is conducted by questionnaire to survey Bangkok
people’s willingness to pay (WTP). The population of this research are the Bangkok people who are in
the labor force and have registered in Bangkok. Seven hundred and eighty samples were surveyed, 761
completed questionnaires are analyzed. Then evaluating mangrove forest value by Ordinary Least
Squares (OLS) method. The result of the study found that the option value is 489,968,280.62 baht per

year, including the existence value amount 662,653,619.06 baht per year. Thus, the value of the Bang
Khun Thian mangrove forest is approximately 1,152,621,899.68 baht per year. This value indicates
that mangrove is important and useful for the people and should preserve and rehabilitate the Bang
Khun Thian mangrove forest so that it remains in good condition and abundance.
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Current knowledges of wild plants utilized by hilltribes of northern Thailand

S. Areekul
Senior Royal Project Researcher, Kasetsart University, Chatuchak, Bangkok 10900

Further investigation of wild plants in the areas of 36 development centers of the Royal Project
revealed that at least an additional 411 plant species have been utilized by hilltribes for their living.
Among them, 204 plant species have been described in detail which includes information on scientific
and vernacular names; plant description, propragation and distribution; hilltribe, native and foreign
uses; nutritive, medicinal, plant protective and other properties; and their phytochemical constituents
from scientific documents. This study is continuing on the remaining 207 plant species and is expected
to be completed within this year.
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Local knowledge in utilization of the family Fagaceae by communities
in Upper Northern Thailand

S. Chunta®and M. Wongnak?
'Wiangkaen Hospital, Chiang Rai Province, Thailand
“Queen Sirikit Botanical Garden, The Botanical Organization, Maerim, Chiang Mai Province, Thailand

This project aims to 1) study local knowledge of utilization of the family Fagaceae and 2) to a
accumulate data base on local knowledge of the family Fagaceae by communities in Upper Northern
Thailand. Preliminary results showed that the way of living of people in communities in upper
northern Thailand had several interactions with the family Fagaceae including; 1) utilization of fruit
for food, 2) bark of some species is used for chewing with betel palm, 3) stems and branches are use
for firewood, as media for culturing mushrooms, for building houses and so on, 4) fruit for sale in
market, 5) flowers are used in rituals and culture and, 6) use for conservation of indigenous tea
<miang> by growing in associated agro-forest.
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The Bioresources Utilization Program

Y. Thebtaranonth and K. Kirtikara
National Center fro Genetic Engineering and Biotechnology 113 Paholyothin Road, Klong 1,
Klong Luang, Patumthani 12120

The Bioresources Utilization Program (BUP) was established as a special program under the
Biodiversity Research and Training Program (BRT) with the specific aim to financially and
technically support research focusing on the utilization of biological resources including plants and
animals as well as microorganisms. The technical support was coordinated by the laboratories of
BIOTEC. However, some researchers chose to work in near by laboratories with the mentors from
their host institutes. During its 18 months of operation, (the program ended in February 2005), BUP
provided funding to 17 research projects categorized into 4 “big projects” (funding >500,000 Baht per
year), 10 “small projects” (funding <500,000 Baht per year) and 3 training projects. Thirty-five
research scientists from universities and research institutes as well as graduate students were supported
by BUP to receive technical training. Funding recipients and technical trainees came from 14
universities and 1 research institutes.
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Database and geographic information system development for biodiversity
in the Hala-Bala wildlife sanctuary

T. Anaman, K. Deeudomchan and P. Miphokasap
Ecology Laboratory, National Center for Genetic Engineering and Biotechnology (BIOTEC) 113 Thailand
Science Park, Phaholyothin Rd., Klongl, Klong Luang, Pathumthani 12120

Surveys of biological diversity in the Hala-Bala wildlife sanctuary has been relatively few compared
with other protected areas, because of obstructed access and social crisis. In addition, the lack of basic
information like physical, biological and socioeconomic data has hindered numerous research projects.
In this project survey was conducted and fundamental data, consisting of flora along the nature trail,
the distribution of wildlife, and geographic, social and economic data were collected. The research
was documented by using Geographic Information System (GIS) and a Database System. The
methodology comprised two parts. The first part included designing and developing a linked
plant database and GIS for restoration, query, and analysis. The second part consisted of
surveys and collection of floral, soil series and geomorphological data. Additional data was
collected from the government sector, other researchers and foresters. The results of the survey
demonstrate that there are more than 250 plant species along the nature trail, and distribution data of
25 animal species was collected. In addition, we compiled 33 research topics, 8 layers of physical data
restored in GIS format, 3 layers of meteorological data and 9 layers of socioeconomic data. The final
data will be published not only as a final report and CD-ROM, but on the Internet as well. Other
resources that should be surveyed and stored in the database system include plants communities, the
watershed system, and land use change.
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A marketing survey of Lauraceae and Thai herbal plants in
the Spa Business of Thailand

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

Ministry of Tourism and Sports, Rama | Rd., Pathumwan, Bangkok 10330,

“Suranaree University of Technology, Muang District, Nakhon Ratchasima 30000,

*Faculty of Environment and Natural Resources Study, Mahidol University, Nakhon Pathom 73170

Plants in the family Lauraceae have been very little used in the spa business except for camphor and
cinnamon, which are mostly imported from China and Indonesia. Popular Thai herbal plants from
other families used in spas include turmeric, tamarind, lemon grass, ginger, cassumunar ginger, aloe
vera, cucumbers, and tomatoes. The prices of these herbs differ in each season and are determined by
the dealer depending on demand for the herbal products and the quality of material. Fresh herbs are
mainly from plantations while the source of dry herbs is in Bangkok, especially Chinatown. The cost
of products increased substantially after the herbs were processed and completely packed. Then the
products were sold to small spa enterprises. Large enterprises, however, have their own businesses to
produce the spa products uniquely through the whole process from plantation, processing, mixing of
herbs, and service. Besides the physical qualities of herbs, the names of plants is another important
factor that affects the demand of customers. A beautiful name for a product of ordinary cosmetic
quality is preferable to an unpleasant name for a product of higher quality. Improving the names of
some Thai herbal plants could increase the appeal of Thai herbs in the spa business.
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The utilization of non-timber products in Sakaerat biosphere reserve

S. Kosol, P. Thongbai, T. Kumlung, T. Inyod, J. Phasomyard,
T. Archavacom, J. Plagsanoi and S. Savakhornburi
Thailand Institute of Scientific and Technological Research, 196 Phahonyothin Rd., Chatuchak, Bangkok 10900

A study on the variety and distribution of edible plants and mushrooms at Sakaerat Biosphere Reserve,
Nakhon Ratchasima Province by participatory action research discovered more than 30 species of
edible mushroom in both dry-evergreen forest and dry-dipterocarp forest, including Russula
alboareolata, Russula luteotacta, Russula spp., Lentinus polychrous, Amanita spp., Termitomyces
spp., Cantharellus spp., and Craterrellus spp. Many favorite edible plants, such as Melientha suavis,
Amorphophallus brevispathus, Cratoxylum formosum, Spondias pinnata, and Careya sphaerica, were
found in dry-dipterocarp forest while Pakia sumatrana, Kaempferia marginata and bamboo shoots
were found in dry-evergreen forest. Approximately 75 percent of Sakaerat Environmental Research
Station’s staff have gathered wild products from Sakaerat forest. A total of 140 kg of edible
mushrooms (value 19,000 baht) and 108 kg of edible plants (value 5,000 baht) were yearly collected
for consumption. Melientha suavis was the most collected plant whereas Russula spp. and Amanita
spp. were frequently collected mushrooms. Study of the utilization of non-timber products by nearby
villagers of Sakaerat Environmental Research Station was included and is in the process of analysis.
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Polymers produced by fungi of Thailand and their potential
as wound dressing material

S. Madla?, P. Methacanon®, M. Prasitsil® and K. Kirtikara?

National Metal and Materials Technology Center, 114 Thailand Science Park, Paholyothin Road, Klong 1,

Klong Luang, Pathumthani 12120, Thailand, *National Center for Genetic Engineering and Biotechnology, 113 Thailand
Science Park, Paholyothin Road, Klong 1, Klong Luang, Pathumthani 12120, Thailand

From our observations of fungi cultured in liquid media, we found 147 strains of fungi producing
metabolites which increased viscosity of culture broth. It was hypothesized that caused by a
production of biopolymers by the growing mycelia. In order to study the production and
characteristics of these biopolymers, 16 strains of fungi were selected as representatives from 15
genera. Biopolymers in broth were purified and their physiological and biological properties were
determined. The results indicated that most polymers mainly consisted of polysaccharides with protein
in various amount. For evaluation of their potential as wound dressing material, the ability in
stimulating IL-8 production in human cells and their cytotoxicity of the polymers were tested.
Polymers from four fungi were found to produce the highest level of IL-8 (Akanthomyces
pistillariiformis BCC2694, Cordyceps dipterigena BCC2073, Paecilomyces tenuipes BCC2656 and
Phytocordyceps sp. BCC2744) but only 3 (except for Paecilomyces tenuipes BCC2656) were selected
to determine their chemical structure due to their higher yield.
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Research and development of food products from “Hed Lap” alga
(Nostoc commune, Cyanophyta)

A. Mahakhant', U. Klinhom?, M. Tungthananuwat, C. Thippayasuksri?, W. Kunyalung®, W. Pathomyothin®,
P. Srinorakutara®, P. Bunyaphak®, K. Sae-khow?, S. Srisawas’, V. Arunpairojana® and S. Nuthalai'
Thailand Institute of Scientific and Technological Research (TISTR), 35 Moo 3, Technopolis, Klong 5,
Klongluang, Pathum Thani 12120, 2Faculty of Science, Mahasarakham University, Khamriang,
Kantharavichai, Mahasarakham, 44150

“Hed Lap” alga (HLA, Nostoc commune Voucher) is an edible blue-green alga (cyanobacterium)
which was discovered on saline soil of “Dun Lampan Forest”, Na Chuak district, Maha Sarakham
province. The objective of this research is to determine basal data, optimal cultivation medium,
development of food products and long-term preservation of this vulnerable HLA. The HLA was
found on sandy-loam soil. It contained 20% protein, 0.02% fat and up to 43% dietary fiber. The HLA
could produce bioactive compounds which showed good inhibition of the gram + vebacteria, Bacillus
subtilis TISTR 008. The optimal cultivation medium of HLA was modified from BGA agar medium
by not adding NaCl, and by increasing the concentrations of K,HPO, and MgSQO,7H,0 to 0.9 and
0.095 mgl/l, respectively, and starting with an initial pH of 7.5-8. This modified BGA medium
increased the final HLA biomass by up to 34-fold from the initial biomass while only a 12-fold
increase was obtained from the basal BGA medium. More than 10 kinds of food products (meals,
sweets, snacks and beverages) were developed from HLA. Long-term preservation of HLA could be
obtained by cryopreservation technique at -85°C using dimethy| sulfoxide as a cryoprotectant.
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Law on Biosafety

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

Modern biotechnology has developed to a very high extent, nowadays. It has been widely used in
many fields of practice, such as medicine, agriculture, and the environment. This technology has
assisted in creating many innovative creations, e.g., various kinds of genetically modified organisms
(GMOs), especially GM plants, for example, herbicide-resistant and pest-resistant plants. The
advancement of biotechnology in terms of producing genetically modified organisms has been a
subject of concern of the Convention on Biological Diversity, of which Thailand is one of its
members. 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 any 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, and 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 these existing laws as
models or patterns to establish the law on biosafety of the country.
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National policy for Thailand on genetically modified organisms

S. Wannakrairoj, C. Tantivasadakarn, P. Pochanukul Suzuki, J. Donavanik
and B. Srethasirote
Faculty of Agriculture, Kasetsart University and Faculty of Economics, Thammasart University

Genetically Modified Organisms have a great potential in national economic development. However,
the global market acceptance is presently yet quite limited. Intellectual property, ecological risk,
organization, rule and regulation as well as economic analyses have indicated that there is no
confirmed scientific evidence that GMOs do not pose higher risks to humans and ecosystems than
ordinary organisms. This leads to a high cost for product segregation. Thailand should thus impose the
so-called “Safe Use of Forefront Technology” policy on GMOs issues. Prior to the acceptance of the
technology for the enhancement of the country’s competitiveness in an open system, an enacting
process and the effective implementation of a complete legal system on biosafety is urgently executed.
This will give an assurance to Thai society. In addition, capacity building on biosafety management
and on GMO technology that does not cause genetic pollution must be immediately implemented.
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Teaching and learning about biodiversity in Mathayomsuksa 2"

A. Sriprasert
Science Education, Department of Education, Kasetsart Universit, Chatuchak, Bangkok 10500

The purposes of dissertation were to study Teaching and Learning about Biodiversity in
Mathayomsuksa 2 " on three following aspects 1) the study process of Teaching and Learning about
Biodiversity in Mathayomsuksa 2™ 2) students’ learning behaviors and 3) the results of the learning
Teaching and Learning about Biodiversity. The subjects of this study were the 27 Mathayomsuksa 2™
students in semester 1% level education year 2003, One government School in Nonthaburi Province.
Thirty-two hours were use on Teaching and Learning about Biodiversity. The results were: 1) the
sixth stages of Teaching and Learning about Biodiversity were prior knowledge exploration,
engagement, focus concept, challenge concepts, application and evaluation 2) the students’ learning
behaviors were investigated learning and interact between students with student, students with teacher
and students with environment and 3) the students achievement were: students’ understanding in
science concepts 79.63% complete understanding and 20.37% partial understanding ; thinking process,
scientific process skills and scientific method were developed; the abilities to apply scientific
knowledge and process on biodiversity to real life were developed and the awareness in value of
biodiversity to real life were developed. The students could construct their knowledge on step by step
following the stages of Teaching and Learning about Biodiversity.
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Diversity of Bryophytes in Thong Pha Phum National Park,
Kanchanaburi Province

T. Boonkerd®, R. Pollawatn®, S. Chantanaorrapint* and M. J. Lai?
'Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
Department of Landscape Architecture, Tunghai University, Taichung, Taiwan

Thong Pha Phum National Park is a mountainous area, ranging in elevation from 200 to 1,100 m. This
area has a wide variation in ecological diversity. Therefore, the aim of this study is to explore the
diversity of bryophytes. We carried out field work from July 2004 to June 2005. So far, two hundred
and eighty five specimens have been collected. The specimens have been determined into 20 species
of mosses, 22 species of liverworts (2 species of thalloid liverworts and 20 species of leafy liverworts)
and 3 species of hornworts. In addition, 4 species of bryophyte, namely, Dicranolejeunea javanica
Steph., Folioceros fuciformis (Mont.) Bharadw., Notothylas javanica (Sande Lac.) Gottsche and
Pallavicinia subciliata (Aust.) Steph., are new records for Thailand. It is expected that additional
species will be found in the diverse habitats of this national park.
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Pteridophyte diversity along a gradient of disturbance within mines 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

The diversity of pteridophyte in Thong Pha Phum District, Kanchanaburi Province was conducted
along a gradient of disturbance within mines, from July 2002 to March 2003. Twelve plots of 5 x 20
meters have been established in each three study sites, i.e. abandoned mines, remnants of the forest in
mine area and natural forests. Species richness, species diversity and species evenness indices were
estimated using Menhinick’s, Shannon-Weiner’s and evenness indices, respectively. Species similarity
was investigated using Jaccard’s coefficient. Other physical environments related to pteridophyte
diversity were examined, including light intensity and leaf temperature. It was found that species
richness and species diversity of abandoned mines were lower than those of remnants of the forest in
mine area and natural forests, while species evenness was the highest of all. Low Jaccard’s coefficient
was observed, indicating the difference of species composition between each sites. Light intensity and
leaf temperature showed negative significant correlation with Menhinick’s index, but was positively
significantly correlated with evenness index. However, significant correlation between those physical
factors and Shannon-Weiner’s index was not found. One hundred and eighty-four specimens of
pteridophytes were collected from the 36 sampling plots and were identified to 65 species, 1
subspecies, 5 varieties, in 40 genera, within 20 families. Among these 8 species, 2 genera, 2 families
are fern allies. 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. were found
only in abandoned mines and tend to be indicator species for disturbed areas.
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Systematic studies of Araceae in Khao Laem and Thong Pha Phum National
Park, 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 Park.
Species diversity, morphological characteristics, ecology, distributions and utilization were recorded.
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 with 16 genera: Aglaonema, Alocasia,
Amorphophallus, Amydium, Arisaema, Colocasia,Epipremum, Hapaline, Homalomena Lasia, Pothos,
Remusatia, Rhaphidophora, Schismatoglottis, Scindapsus and Typhonium Plant species are named 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, Typhonium trilobatum.
Amorphophallus curvistylis Hett. has trend to be endemic because there is record showed that species
occurred only in Kanchanaburi Province.
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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, National Park Wildlife and Plant Conservation Department, Chatuchak, Bangkok 10900

Taxonomic study of Grasses (Gramineae) in Western Thong Pha Phum has been conducted since
March 2003- February 2005 . The study focuses on morphological characters, diversity and ecology
including uses. Key to the genus and the species were provided. There were 106 specimens 41 genera
and 63 species i.e. 1. Subfamily Arundinoideae: Phragmites and Thysanolaena 2. Subfamily
Bambusoideae: Oryza 3. Subfamily Centothecoideae: Centotheca 4. Subfamily Chloridoideae: Chloris,
Cynodon, Dactyloctenium, Eleusine, Eragrostis, Neyraudia and Sporobolus 5. Subfamily Panicoideae:
Acroceras, Arthraxon, Arundinella, Axonopus, Bothriochloa, Brachiaria, Cenchrus, Chrysopogon,
Coelachne, Coelorachis, Cyrtococcum, Dichanthium, Digitaria, Echinochloa, Hymenachne, Imperata,
Ischaemum, Microstegium, Oplismenus, Panicum, Paspalidium, Paspalum, Pennisetum,
Pogonatherum, Pseudechinolaena, Rottboelia, Saccharum, Sacciolepis, Setaria and Themeda.
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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 to produce taxonomic keys.This study was conducted by surveying and collecting
plants from various vegetation types in Thong Pha Phum Forest. Photographs including
morphological and ecological data were recorded for each plants 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 were provided. As surveying in the area for period of twelve month, the plant
specimens were found for twelve genera as follows, Afzelia, Bauhinia, Caesalpinia, Cassia,
Chaemaecrista, Delonix, Gymnocladus, Peltophorum, Pterolobium, Saraca, Sindora, Senna. The

plants were identified in species level as follows, Afzelia xylocarpa (Kurz) Craib, Bauhinia

bracteata (Graham ex Benth.) Baker, B. malabarica Roxb. Caesalpinia cucullata Roxb., C.
mimosoides Lam., Cassia fistula L., Chamaecrista pumila (Lam.) K.Larsen, Gymnocladus
burmanicus C.E. Parkinson, Peltophorum dasyrachis (Mig.) Kurz, Senna siamea (Lam.) Irwin &
Barneby and S. timorensis (DC.) Irwin & Barneby.
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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, Phaholyothin Road,
Chatuchak, Bangkok 10900

Study on the species diversity of Orchidaceae in Thong Pha Phum Forest, Kanchanaburi Province,
Were conducted from April 2002 to March 2003. The study aimed to determinate species diversity,
morphological characteristic, ecology, distribution and status of orchid species. Were collected for
identification and classification. At present 226 specimens have been collected. The fertile specimens
were identified to genus level and were categorized into 34 genera and 56 species. Almost orchid
species are terrestrial orchid 12 species, One species are saprophytic orchid (Epipogium roseum), and
Epiphytic orchid 44 species. Almost species were found living in mixed deciduous forest including
Ascocentrum curvifolium, Brachycorythis henryii, Habenaria rhodocheila, Dry evergreen forest
including Tropidia angulosa, Liparis wrayii, and Mountain evergreen forest including Otochilus
fascus, Porpax gigantea, Dendrobium devonianum. Base on study of plant status can be separate in to
2 type, First are rare species have been 18 species including Porpax gigantea, Nervilia plicata. And
common species have been 38 species including Nervilia aragoana, Trichotosia dasyphylla. The
endemic species was found one species as Bulbophyllum nanopetalum, and 2 species Bulbophyllum
reichenbachii, Coelogyne ustulata are newly record in Thailand. Five species could not be identified
as follow : 3 species of Bulbophyllum, 1 species of Oberoniua and 1 species of Porpax.
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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, Paholyothin Road, Chatuchak, Bangkok 10900

The Systematic studies of Rubiaceae in Thong Pha Phum Forest, Kanchanaburi Province were
conducted to know diversity of Rubiaceae by surveying and collecting specimens from May 2003 to
May 2004 . This study was focused on morphological characters, ecology and distribution. The plant
materials were identified and full descriptions with key were constructed to species. One hundred and
five specimens were collected. Based on examining the plants specimens, 28 genera consisting of 42
species, 2 subspecies and 2 varieties were found. 28 genera of Rubiaceae consist of 8 genera (17
species) of herbaceous plants shown as follows: Aphaenandra, Argostemma, Geophila, Hedyotis,
Knoxia, Mitracarpus, Ophiorrhiza and Spermacoce. 6 genera (6 species) of trees, 12 genera (16
species, 2 subspecies) of shrubs and 4 genera (2 species 2 varieties) of climbers were found. This
group distinguished by the presence and absence of thorns and hooks. 3 species and 2 varieties of
thorn and hook plants are shown as follows: Canthium, Catunaregam, Ceriscoide, Fagerlindia and
Uncaria. 15 genera (21 species and 2 subspecies) of plants without thorn and hook are shown as
follows: Aidia, Caelospermum, Chassalia, Gardenia, Ixora, Lasianthus, Mitragyna, Morinda,
Mussaenda, Mycetia, Paederia, Pavetta, Prismatomeris, Psychotria and Wendlandia. 12 species are
recognized to be new locality record in this study.
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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

Systematic studies of Zingiberaceae are need to be conducted from May 2003 to May 2005, in order to
enumerate species diversity, characteristics, habits, ecological habitats and uses. Data base from this
research will used for management, maintenance for biological resources. Surveying and collecting
specimens in several plant communities from 200-950 m. altitude were undertaken. All collected
specimens were identified by comparing with the specimens deposited at the Sirindhorn Herbarium of
the Department of Agriculture (BK) and Bangkok Forest Herbarium of Royal Forest Department
(BKF). The keys to genera and species were contructed. Genera and species descriptions were also
provided. Fertile specimens were examined and identified, with 10 genera 36 species were found as
follows: Alpinia, Amomum, Boesenbergia, Curcuma, Elettariopsis, Etlingera, Globba, Hedychium,
Kaempferia and Zingiber. The genera were mostly found respectively for instance; Curcuma
(7 species), Globba (6 species), Boesenbergia (6 species), Zingiber (5 species) and Kaempferia
(4 species). The species recognized as endemic species was found as hame as Boesenbergia siamensis
(Gagnep.) P. Sirirugsa. Alpinia galanga var. pyramidata (Blume) K. Schumann, Amomum koenigii
J.F. Gmelin, Curcuma oligantha Trimen, Globba macrocarpa Gagnep., G. schomburgkii var.
schomburgkii and Zingiber newmanii I. Theilade & J. Mood are new locality records.
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Species diversity and biology of house dust mites in aumphur Thong Pha Phom,
Kanchanaburi Province

A. Insung and S. Homchan
Faculty of Agicultural Technology, King Mongkut’s Institute of Technology Ladkrabang, Chalongkrung Road,
Ladkrabang, Bangkok 10520

House dust samples were collected from 240 houses of 10 villages in Aumphur Thong Pha Phum,
Kanchanaburi province, from January to December, 2002. Dust samples were collected from
mattresses in bedrooms and floor and furniture in living rooms. Mite from 0.1 gram samples of fine
dust were counted and identified in the laboratory. Five mite species of four families were found.
Dermatophagoides pteronyssinus (Trouessart) was the most abundant species (47.28%), followed by
Blomia tropicalis (Bronswijk) (41.97%), Cheyletus sp. (9.61%), Dermatophagoides farinae (Hughes)
(0.76%) and Tyrophagus putrescentiae (Schrank) (0.38%). The number of mites found usually
depended on type as well as age of the mattress. The highest number of mites was found on kapok
mattresses (28.7 mites/0.1 g dust), followed by synthetic fiber (25.6 mites/0.1 g dust), mat (2.9
mites/0.1g dust), coconut fiber (1.7 mites/0.1 g dust) and rubber fiber (0.5 mites/0.1 g dust). Matresses
over 9 years old showed the highest numbers of mites (24.1mites/ 0.1g dust), followed by 6-8 years
(16.30 mites/0.1 g dust), 3-5 years (10.40 mites/0.1g dust) and less than 2 years old mattresses (6.9
mites/0.1g dust). Biological life tables of D. pteronyssinus and B. tropicalis were made at varous
temperatures and it was found that 29+1 °C was the most appropiate condition for mite development.
Biological parameters for both mites were: the net reproductive rate of increase (R, ) = 25.32 and
34.51; the cohort generation time (T¢ ) = 27.22 and 20.80 days; the innate capacity for increase (r;) =
0.12 and 0.17; the finite rate of increase (A) = 1.13 and 1.19; and the population doubling time (DT) =
5.84 and 4.07 days, respectively.
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Diversity of Trigona spp., and their resin or gum collected behavior from the
nature in Golden Jubilee Thong Pha Phum Project, Thong Pha Phum District,
Kanchanaburi Province

C. Inson (Graduate Student), S. Malaipan (Thesis Advisor)
Department of Entomology, Faculty of Agriculture, Kasetsart University PahonyotinRoad,
Chatuchak, Bangkok 10900

Studies were conducted in the dry evergreen forest, mixed deciduous forest and deciduous dipterocarp
forest in Golden Jubilee Thong Pha Phum Project, Thong Pha Phum District, Kanchanaburi Province
regarding diversities of the stingless bees (Trigona spp.). 15 of the 32 species that were reported in
Thailand were found in this area. Resin and gum collecting behaviors were observed within a year
from 20 colonies of 7 species. The behaviours showed differences in collecting alternative plants,
number of flight per a day and quantities by bees’ preferences. They showed the preference to collect
the resin and gum from plants in the families of Anacardiaceae, Dipterocarpaceae, Euphobiaceae,
Guttiferae and Hypericaceae. Trigona apicalis collected resin or gum to make the largest number of
propolis compared with the other bee species. Usually the foragers collect resin and gum in the day
time during the raining season, but will collect in the afternoon until late of day during the dry season.
All of the bee species depict similary collecting behavior in each type of the forest.
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Taxonomy of Olethreutinae (Lepidoptera; Tortricidae) at
Thong Pha Phum National Park

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

A taxonomic study of Olethreutinae (Tortricidae) in Thailand based on a survey of species in Thong
Pha Phum National Park. Collections were made in 29 sites representing habitat types in the park.
More than 750 specimens of Olethreutinae were collected with blacklight on 145 nights during 2001-
2004. The survey resulted in collection of 109 identified species, of which 46 species are new records
for Thailand. The survey also included 34 morphotypes that are identifiable to a genus, but cannot be
identified to species and 56 morphotypes that cannot be identified to any know species or genus. Of
those, two species are described as new. Species associated with different habitat types and elevations
within the park.
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The evolution of Mesozoic biodiversity in Thailand. Fossil wood and continental
palaeobiogeog raphy of South-East Asia
M. Phl|lppe V. Suteethorn?, E. Buffetaut®, G. Barale' and G. Cuny*
'UMR 5125 of the CNRS and Université Lyon -1, 7 rue Dub0|s 69622 V|IIeurbanne cedex, France,
*Department of Mineral Resources, Rama VI Road, Bangkok 10400, Thailand, *UMR5125 of the CNRS,
16 cour du Liégat, 75013 Paris, France *Geological Museum, Unlver5|ty of Copenhagen,
Dster Voldgade 5-7, 1350 Copenhagen K, Denmark

The timing of the Sibumasu-Indochina collision is still a matter of debate, and Metcalfe's Triassic
model is challenged by researchers who advocate a Late Jurassic event. Terrestrial biota are relevant to
this discussion, but up to now it is mainly their palaecozoological part which has been emphasised. We
sampled extensively fossil wood within the Khorat group in north-eastern Thailand (Isaan). The wood
systematics reveals strong relationships with Indochina, especially Vietnam, and suggests a Middle
Jurassic to Early Cretaceous age. The flora displays some endemism, a fact that is consistent with the
hypothesis that the South-east Asia continental biota was isolated, either geographically (e.g. by sea
sounds) or ecologically (e.g. by deserts) from mainland Asia from the Middle Jurassic up to the end of
the Early Cretaceous. These woods of Isaan are similar to those described from south-eastern
Malaysia, which also belongs to the Indosinian block. We sampled further in southern Thailand,
within the Trang Group, a set of Middle Jurassic to Late Cretaceous continental sediments. Wood was
collected within the Khlong Min, Lam Thap, and Sam Chon Formations. As in Isaan the genera
Agathoxylon and Brachyoxylon are highly dominant. The species come close to the ones documented
from the Khorat Group. Only in the topmost sediments, those of the Sam Chom Fm., did we find a
different xyloflora, with the genus Podocarpoxylon, mentioned for the first time in the Mesozoic of
South-east Asia. As the wood content of the basal formation, the supposedly Middle Jurassic Khlong
Min Formation, is similar to that of the Phu Kradung Formation, dated as Middle-Late Jurassic, it is
probable that these areas exchanged terrestrial biota before the end of the Jurassic, and thus that
Sibumasu and Indochina had already collided.
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Taxonomy of Permian Ostracodes from the Bung Sam Phan Area,
Phetchabun Province, Thailand

A. Chitnarin', C. Chonglakmani?, S. Crasquin-Soleau®, J. Broutin* and P.J. Grote'

'School of Biology, Institute of Science, Suranaree University of Technology, Muang, Nakhon Ratchasima
30000, %School of Geotechnology, Institute of Engineering, Suranaree University of Technology, Muang, Nakhon
Ratchasima 30000, *Université Pierre et Marie Curie, Département de Géologie Sédimentaire, T.46-56, E.5,
case 104, 75252 Paris cedex 05, France, *Laboratoire de Paléobotanique et de Paléoécologie,

U.P.M.C., 12 rue Cuvier, 75000 Paris, France

The study of fossil ostracodes from the Bung Sam Phan area is aimed at the taxonomy of Permian
ostracodes in Thailand and paleoenvironment interpretation based on the identified ostracodes.
Limestone samples of Middle Permian age were collected and processed by hot acetolysis. More than
600 ostracodes were recovered. Taxonomic study was based on morphology of carapaces. They were
classified into 3 orders, 7 families, 8 genera, and 16 taxa, of which 9 taxa are new species. The new
species are Sargentina n. sp.1, Sargentina n. sp.2, Geffenina n. sp., Jonesina n. sp., Reviya n. sp.,
Bairdia n. sp.1, Bairdia n. sp. 2, Bairdia n. sp.3, and Bairdiacypris n. sp. Based on the composition of
the fossil ostracode assemblages at the superfamily level, interpretation of the paleoenvironment of the
study area was concluded as representing the shallow marine, near shore environment. The variation
of fossil ostracode assemblages from different layers suggested that the change of environments of
deposition was caused by sea level fluctuation.
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The evolution of Mesozoic biodiversity in Thailand:
A new Thai Mesozoic lungfish (Sarcopterygii, Dipnoi) with an insight into
Post-Palaeozoic dipnoan evolution

L. Cavin®, V. Suteethorn?, E. Buffetaut® and H. Tong®

1GIS PalSedCo, Musée des Dinosauresé 11260 Espéraza, France, 2Department of Mineral Resources,
Rama VI Road, Bangkok 10400, Thailand, ® CNRS (UMR 5125, Paléoenvironnements et Paléobiosphere),
16 cour du Liégat, 75013 Paris, France

We describe a new species of lungfish of Ferganoceratodus based on a single specimen discovered in
the Late Jurassic — Early Cretaceous of the Phu Nam Jun locality, north-eastern Thailand. The material
comprises an almost complete calvarium with associated upper and lower jaw, as well as some
postcranial remains. The new species shows characters unexpected and/or unknown in other Mesozoic
lungfishes, such as pieces of a “hard snout”. The microstructure of the “hard snout” provides support
to Bemis and Northcutt’s interpretation of the cosmine tissue of Palaeozoic lungfishes as homologous
to the complex cutaneous vasculature of the living Neoceratodus. Because the homologies of the
ossifications of the calvarium among lungfishes and among piscian sarcopterygians are hitherto
unsatisfactorily understood, we use a topological nomenclature in the description of the specimen and
in the discussion of post-Devonian dipnoans skull roof characters. We define a few characters for the
cladistic analysis only, but these are regarded as assumption-free. We propose a hypothesis of
phylogenetic relationships for most of the Post-Devonian forms known by skull remains. The main
feature is the ancient dichotomy between the Neoceratodus lineage and most of the other Mesozoic
forms, including the Lepidosirenids. The palaeobiogeographical pattern shows a series of vicariant
events between Laurasia and Gondwana in the Late Triassic — Early Jurassic, then a vicariant event

between Africa and South America.
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The evolution of Mesozoic biodiversity in Thailand: Isanemys, a new adocid turtle
from the Sao Khua Formation (Early Cretaceous) of the Khorat Plateau,
northeastern Thailand

H. Tong', E. Buffetaut'and V. Suteethorn?
ICentre National de la Recherche Scientifique, 16 cour du Lie gat, 75013 Paris, France
*Bureau of Geological Survey, Department of Mineral Resources, Rama VI Road, Bangkok 10400, Thailand

A new genus and species of trionychoid turtle of the family Adocidae, Isanemys srisuki n. g. n. sp.,
from the Early Cretaceous Sao Khua Formation of the Khorat Plateau, northeastern Thailand, is
described on the basis of shells. Isanemys srisuki presents the following adocid synapomorphies:
punctated ornamentation on shell surface, incomplete neural series of six neurals, posterior pairs of
costals meeting on the midline, very reduced and triangular first suprapygal; plastron with anterior
lobe truncated and straight front margin. It is considered as the sister taxon of all other adocids in
having the neural formula of 4>6>6>6>6>5(7), a larger and wider than long cervical scute and a
longer and not medially expanded pectoral scute. The following shell features shared by adocids and
nanhsiungchelyids provide support for them forming a monophyletic group among trionychoids: two
suprapygals present, the first being small and the second much larger; a large, wider than long and
posteriorly placed entoplastron, with the posterior end reaching the level of the axillary notch; a
posteriorly located humeropectoral sulcus, lying posterior to the axillary notch, at least laterally.
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The evolution of Mesozoic biodiversity in Thailand: first record of a fossil bird
from the Early Cretaceous of Thailand
E. Buffetaut!, G. Dyke?, V. Suteethorn® and H. Tong"
! Centre National de la Recherche Scientifique, 16 cour du Lie"gat, 75013 Paris, France

2 Department of Zoology, University College Dublin, Belfield, Dublin 4, Ireland
® Bureau of Geological Survey, Department of Mineral Resources, Rama VI Road, Bangkok 10400, Thailand

We present the first known occurrence of a Mesozoic fossil bird from Thailand. The new specimen is
the distal end of a left humerus, from the early Cretaceous Sao Khua Formation in the Northeast of the
country, and testifies to the presence of a medium sized avian in these non-marine strata. This is also
the first Mesozoic bird known from the whole of Southeast Asia.
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The evolution of Mesozoic biodiversity in Thailand: The dinosaur assemblage
from the Khok Kruat Formation of Thailand: continuity and change in
the Early Cretaceous of SE Asia

E. Buffetaut'and V. Suteethorn?
'Centre National de la Recherche Scientifique, 16 cour du Lie gat, 75013 Paris, France
“Bureau of Geological Survey, Department of Mineral Resources, Rama VI Road, Bangkok 10400, Thailand

Recent discoveries in northeastern Thailand are providing a better picture of the dinosaur assemblage
from the Khok Kruat Formation (dated as Aptian on the basis of sharks and palynomorphs). Some
elements are reminiscent of the better known fauna from the older Sao Khua Formation; they include
a Phuwiangosaurus-like sauropod and a spinosaur (probably Siamosaurus). Broad-toothed
sauropods, which are known from the Sao Khua Formation, have not been found in the Khok Kruat
Formation. Dinosaurs present in the Khok Kruat Formation but so far absent from the Sao Khua
Formation include Psittacosaurus and an advanced iguanodontian reminiscent of Altirhinus. The
Khok Kruat assemblage, which also occurs in Laos, may be the result of a dispersal event that
introduced into Southeast Asia faunal elements which apparently were not present there during
earlier stages of the Cretaceous.
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	V. Sri-indrasutdhi, S. Sivichai, P. Wongsa, P. Maithip and Nigel L. Hywel-Jones 
	National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology Development Agency, Thailand Science Park, 113 Pahonyothin Rd., Khlong 1, Khlong Luang, Pathum Thani 12120  
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