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BIODIVERSITY OF ROTIFERS IN NAKHON RATCHASIMA PROVINCE

S. Savatenalinton (Graduate Student), Sanoamuang (Thesis Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Aspects of the species composition and distribution of rotifers from 77 habitats (207 samples) in Nakhon
Ratchasima province were examined in this study from July 1996 to April 1997. One hundred and ninety
species belonging to 42 genera of rotifers were identified, one of which, Lecane baimaii n. sp., is new to
science. One species, Scaridium elegans Segers and De Meester is new to Asia, and 10 (Lecane decipiens
(Murray), Lecane donneri Chengalath and Mulamoottil, Lecane grandis (Murray), Lecane punctata (Murray),
Lecane serrata (Hauer), Lecane thienemanni (Hauer), Lepadella akrobeles Myers, Lepadella elongata Koste,
Trichocerca porcellus (Gosse), Wolga spinifera (Western)) are new records for Thailand. Additionally, 6
species (Brachionus donneri Brehm, Brachionus niwati Sanoamuang, Segers and Dumont, Lecane blachei
Berzins, Lecane segersi Sanoamuang, Lecane shieli Segers and Sanoamuang, Lecane superaculeata
Sanoamuang and Segers) appear to be endemic to south and southeast Asia. The occurrence of four
species, Brachionus dichotomus reductus Koste and Shiel, Brachionus kostei Shiel, Filinia novaezealandiae
Shiel and Sanoamuang, Lecane batillifer (Murray), previously considered endemic to Australia illustrates a
relation between the rotifer faunas of southeast Asia and Australia. These results increase the total number of
Rotifera of Thailand from 276 to 288 species. The majority of species recorded are cosmopolitan and
pantropical. The most diverse genus was Lecane with 56 species (29%), followed by Lepadella, Trichocerca

and Brachionus with 20 species (10%), 17 species (9%) and 16 species (8%), respectively.
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SPECIES IDENTIFICATION OF ROTIFERA IN PEAT SWAMPS,
SOUTHERN THAILAND

S. Ch/ttapun] (Graduate Student), P. Pholpunthin " (Thesis Advisor), L. Sanoamuang2 (Thesis Co-advisor)
]Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
ZDepartment of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

The rotifer fauna from seven peat-swamps (Mai-Khao, Jood and Jik peat-swamps, Phuket province;
Kra-Jood and Kun-Thu-Lee peat-swamps, Suratthanee province; Kuan-Kreng peat-swamp,
Nakornsrithummarat province; and Toa-Dang peat-swamp, Narathiwas province) in South Thailand was
investigated. The samples were collected during July and October, 1998. A total of 131 species were
identified, 3 of which, (Colurella sanoamuangae, Keratella sp. and Dissotrocha sp.) are new species and 41
species (Brachionus variabilis, Cephalodella cf. hyalina, C. innesi, C. mucronata, Colurella sulcata, C.
tesselata, Dicranophorus tegillus, D. corystis, Euchanis lyra f. myersi, Floscularia conifera, Ketatella javana, K.
mixta, Lecane abanica, L. braumi, L. decipiens, L. depressa, L. enowi, L. grandis, L. nelsoni, L. nigeriensis, L.
palinacis, L. simonneae, L. stichoclysta, L. syngenes, Lepadella cristata, L. monodactyla, Monommata caudata
(group A), M. dentata, M. grandis, M. longiseta, M. maculata, Notommata allantois, N. cf. pygmaer, N.
saccigera, Scaridium elegan, S. grandis, Squatinella leydigii f. longiseta, Taphocampa annulosa, Trichocerca
agnatha, T. collaris and T. jenningsi) are new to Thailand. The most diverse rotifer genus was Lecane
(37.41%), followed by Lepadella (9.16%) and Trichocerca (8.40%). The most diverse rotifer peat-swamp was
Toa-dang (65 species), followed by Kra-Jood (64 species), Kun-Thu-Lee (58 species), Jood and Jik (38

species), Mai-Khao (37 species) and Koun-Kreng (24 species).
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DIVERSITY OF PHYTOPLANKTON AND WATER QUALITY IN THE RESERVOIR
OF MAE NGAT SOMBOONCHOL DAM

T. Proongkiat (Graduate Student), S. Traichaiyaporn (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Diversity of phytoplankton and water quality in the reservoir of Mae Ngat Somboonchol dam were studied.
Phytoplankton and water samples were collected once a month at the depth of 0.3, 5 and 10 meters and
examined continuously for 12 months from August 1997 to July 1999. Species of phytoplankton found belong
to 42 genera in 6 divisions: Chlorophyta, Chrysophyta, Euglenophyta, Pyrrophyta and Cryptophyta.
Cylindrospermopsis raciborski Wolsz., Lyngbya limnetica Lemmerman., Staurastrum gracile Ralfs., Cyclotella
sp., Melosira granulata (Ehrenberg) Ralfs., Cryptomonas sp., Euglena hemichromata and Perridinium sp. were
common species found. Results of parameters for the water quality were as follows. For the physical
parameters, water depth: 9.50-38.0 meters; secchi depth: 1.35-3.96 meters, water temperature: 24.0-32.5 °c.
For the chemical parameters, alkalinity: 44.7-64.0 mg/l as CaCOj;, pH: 6.8-9.1, conductivity: 101.0-254.4
WUS/cm, DO: 0.3-8.2 mg/l, BODg: 0-3.7 mg/l, NO5;-N: 0-0.1 mg/l, NH;-N: less than 0.02-0.2 mg/l, PO,-P: less
than 0.03 mg/l and chlorophyll a: 5.92 x 107 - 17.76 x 10° Ug/l. The water quality was fair enough for

household using, however, for drinking purpose, the purifying process was needed.
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DIVERSITY OF PHYTOPLANKTON AND MACROALGAE IN MAE SA STREAM,
DOI SUTHEP-PUI NATIONAL PARK, CHIANG MAI PROVINCE

T. Kunpradid (Graduate Student), Y. Peerapornpisal (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

A study on the biodiversity of phytoplankton and macroalgae in Mae Sa stream, Doi Suthep-Pui national park,
Chiang Mai province was carried out from April 1998 to September 1999. The samples were collected from
five different sites along the stream. One hundred and sixty three species of phytoplankton were found and
classified into 6 divisions: Cyanophyta, Chlorophyta, Bacillariophyta, Euglenophyta, Pyrrhophyta and
Cryptophyta. The majority of the phytoplankton was diatoms and the most abundant species were Fragilaria
ulna (Nitzsch) Lange-Bertalot., Fragilaria capucina Desmazieres, Nitzschia lineraris (Agardh) W. smith and
Navicula cryptolenella Lange-Bertalot, Navicula viridula (Kitzing) Ehrenberg, Cymbella tumida (Brébisson) Van
Heurck and Melosira varians Agardh. Fivty seven species of macroalgae were found and classified into 4
divisions: Cyanophyta, Chlorophyta, Rhodophyta and Xanthophyta. The most abundant species were
Cladophora glomerata Kitzing, Spirogyra spp., Stigeoclonium lubricum (Dillw.) Kitzing, Mougeotia scaralis
Hassall and Microspora floccosa West & West. Besides, from species of red algae : Batrachospermum
macrosporum Montague, Batrachospermum vugum Agardh, Nemalionopsis shawii Skuja and Compsopogon
coeruleus (Balbis) Montague in division Rhodophyta were found, which has never been reported and collected

in Thailand.
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SURVEY AND COLLECTION OF FRESHWATER MICROALGAE STRAIN IN
BANGKOK AND VICINITY

A. Mahakhant, W. Chalermsiri, W. Kunyalung, M. Tungtananuwat and V. Arunpairojana
Microbiological Resources Centre (MIRCEN), Thailand Institute of Scientific and Technological Research (TISTR),
196 Chatuchak, Bangkok 10900

The diversity of microalgae in freshwater sources in Bangkok metropolitan areas and vicinity was investigated.
Three hundred freshwater samples were collected from 23 districts in 6 provinces. Quality of these water
samples were classified in accordance with the Surface Water Quality Standards of Thailand, B.E. 2537, in
the range, level 1 to level 3. Algae were distributed among 4 divisions, 16 orders, 38 families, 91 genera and
230 species. The algae in division Chlorophyta occurred in 8 orders, 18 families, 40 genera and 82 species;
in division Chrysophyta, 3 orders, 10 families, 17 genera and 26 species; in division Cyanophyta, 4 orders, 9
families, 32 genera and 121 species and in division Euglenophyta, 1 order, 1 family, 2 genera and 1 species.
Approximately 50% of the genera were found in from 1 to 5 samples. Algae found in more than 20% of
samples were in the genera: Chlorella (34.7%), Phormidium (25.0%), Scenedesmus (23.7%) and Oscillatoria

(22.7%).
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BIODIVERSITY OF GREEN ALGAE, FAMILY DESMIDIACEAE
IN UPPER PART OF NORTHERN THAILAND

K. Ruangrit (Graduate Student), Y. Peerapornpisal (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Green algae in the Family Desmidiaceae together with the water quality in the upper part of the northern
Thailand were investigated at 13 sites, 11 of which were still water and 2 were running water, between
August 1998 to December 1999. It was found that the water quality would be classified into 4 trophic levels
i.e. oligotrophic at Chiang Saen lake, the reservoir of Mae Ngud Soomboonchon dam and Mae Sa stream;
mesotrophic at Huay Mae Yen reservoir, Nong Bua Phrajaoluang reservoir, the reservoir of Mae Kuang
Udomtara dam, Rachamangkla Park reservoir, Ang Kaew reservoir and Huay Lan reservoir; eutrophic at Huay
Tung Tao reservoir and Kwan Pha Yao reservoir and hypereutrophic at Mae Kha cannal. Desmids could be
found in all of the reservoirs studied except hypereutrophic status. The dominant species found in Chiang
Saen lake was Staurastrum manfeldtii var. fluminense Schumacher, the reservoir of Mae Ngud Somboonchon
dam as Cosmarium moniliforme (Turp.) Ralfs and in Mae Sa stream was found Closterium ehrenbergii
Menegh. ex Ralfs. These species could be used to indicate oligotrophic conditions. At other reservoirs,
desmids which are known to prefer meso-eutrophic conditions were found, for example, Cosmarium spp.,

Staurastrum spp., Staurodesmus spp.
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L. niwati Segers, Sanoamuang & Savatenalinton Tfiafinuiiluasiusnuadeds 24 sil3d uazrfiaf TN onuwinwy
Huasisnlulszmelneswon 60 sldd aqaﬁﬁam%nmnﬁq@ l@un Lecane (68 &UTH) va9adNN fd
Trichocerca (36 1), Lepadella (25 &UE§) uas Brachionus (24 s3d) sawlnnils@esfinudurfiafing
LLwiﬂszmﬂag’ﬁb’ﬂaﬂuazwuﬁ’svlﬂmw%au fafafnuawizlulsmdlngdwim 5 s03 mﬁ@ﬁwumﬁ'ﬂag
wrnzluaaedoasivaanidiadlduaziadolddnwin 11 &8 laun Brachionus murphyi Sudzuki, Keratella
edmondsoni Ahlstromi, Lecane acanthinula (Hauer), L. bifastigata Hauer, L. blachei Berzins, L. isanensis
Sanoamuang & Savatenalinton, L. niwati Segers, Sanoamuang & Savatenalinton, L. segersi Sanoamuang, L. shieli
Segers & Sanoamuang, L. superaculeata Sanoamuang & Segers W&z L. thailandensis Segers & Sanoamuang Ta
ﬁwumﬁyag’lum%ﬂiaﬂ@lﬁuaaﬂ 17 FUTR uaﬂmnf:ﬂ'owu"ﬁﬁﬂﬁLﬂﬂﬁﬁmwuiwmé’sag’mwwﬂuw%ﬂaam@mﬁzJ
7 30T uraaliRui lsaesluaaadoaz usanidiodldlanusunusindsanuaWsmuasuSnamaasauuad
2OELAILAE

DIVERSITY OF FRESHWATER PLANKTON IN THAILAND (ROTIFERA)

L. Sanoamuang7 and P. Kanla~
7Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
2Department of Anatomy, Faculty of Medicine, Khon Kaen University, Muang District, Khon Kaen 40002

The species composition and distribution of freshwater zooplankton (Rotifera) from 140 habitats in Mukdahan, Nakhon
Phanom, Sakon Nakhon, Nong Khai, Udon Thani, Nong Bua Lam Phu, Loei, Khon Kaen, Nakhon Ratchasima,
Chaiyaphum, Surin, Buri Ram and Si Sa Ket provinces were investigated seasonally from November 1997 to October
1999. Two hundred and seventy species were identified, three of which (Lecane baimaii Sanoamuang &
Savatenalinton, L. isanensis Sanoamuang & Savatenalinton and L. niwati Segers, Sanoamuang & Savatenalinton) are
new to science. Twenty-four species are new to the Oriental region and 60 are new to Thailand. The most diverse
genera were Lecane (68 species), followed by Trichocerca (36 species), Lepadella (25 species), and Brachionus (24
species). Most of the species recorded are common, cosmopolitan and circumtropical species. Eleven species
(Brachionus murphyi Sudzuki, Keratella edmondsoni Ahlstromi, Lecane acanthinula (Hauer), L. bifastigata Hauer, L.
blachei Berzins, L. isanensis Sanoamuang & Savatenalinton, L. niwati Segers, Sanoamuang & Savatenalinton, L.
segersi Sanoamuang, L. shieli Segers & Sanoamuang, L. superaculeata Sanoamuang & Segers and L. thailandensis
Segers & Sanoamuang) appear to be endemic to the Oriental region. The occurrences of 17 Eastern hemisphere
species and seven species previously considered endemic to Australia illustrate affinities between the rotifer fauna of
the Oriental, Ethiopian and tropical Australian regions.
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UATWUY, SNAUAT, WUBIANE, 1aE, INTTYTOL, JWITNT, Mawy3, Moy3, awy3, aazy, wenys, Fowm,
7iumil uaztizIuATIUS 2) Isvinwniinlng (Branchinella thailandensis new species) SIFFULAIAREATINA
67817 2.4-2.8 . ﬁﬁﬁi’;awmﬁaa%ﬂum 11 39wia ldun vauurn, awiansany, Saoide, uasnadan, o,
AWy, Fowm, MYInyI, ITYT, FWTINST Lazgnimil 3) Isihwnsiaena (Streptocephalus siamensis new
species) A7la WIFLAIBE G810 1.5-1.8 T, ﬁal,ﬁﬂﬁvl*’ﬂLﬂugﬂmum?iymﬁmﬂﬁﬁ@ (tetrahedral eggs) 11w
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SPECIES DIVERSITY AND DISTRIBUTION OF FAIRY SHRIMPS IN THAILAND

L. Sanoamuangl, N. Sanoamuangg, N. Saengphan3 and R. Chus/ngS

’Department of Biology, Faculty of Science, Khon Kaen University, Muang District. Khon Kaen 40002
ZDepartment of Plant Pathology, Faculty of Agriculture, Kaen University, Muang Districts, Khon Kaen 40002
°c ollege of Agriculture and Technology, Dan Chang District, Suphan Buri 72180

The species composition and distribution of fairy shrimps in freshwater habitats in Thailand were investigated from
February 1999 to July 2000. Three species were identified, two of which (Branchinella thailandensis and
Streptocephalus siamensis) are new to science. The most widely distributed species was Streptocephalus sirindhormae
Sanoamuang et al., 2000, a newly described species from northeast Thailand. It has to date been recorded in 29
provinces: Khon Kaen, Udon Thani, Nong Bua Lam Phu, Mahasarakham, Roi Et, Kalasin, Yasothon, Amnatchareon,
Ubol Ratchathani, Surin, Buri Ram, Si Sa Ket, Chaiyaphum, Nakhon Ratchasima, Mukdahan, Nakhon Phanom,
Sakon Nakhon, Nong Khai, Loei, Phetchabun, Suphan Buri, Kanchanaburi, Ratchaburi, Lop Buri, Saraburi,
Phetchaburi, Chainat, Uthai Thani and Prachuap Kiri Khan. Branchinella thailandensis has so far been recorded in 11
provinces: Khon Kaen, Mahasarakham, Roi Et, Nakhon Ratchasima, Chaiyaphum, Lop Buri, Chainat, Kanchanaburi,
Ratchaburi, Suphan Buri and Uthai Thani. In contrast, Streptocephalus siamensis is extremely rare, and has so far
been found only in Suphan Buri and Kanchanaburi provinces. All species are endemic to Thailand.
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SPECIES DIVERSITY AND DISTRIBUTION OF FAIRY SHRIMPS
(CRUSTACEA, ANOSTRACA) IN KHON KAEN AND UDONTHANI PROVINCES

S. Athibai (Graduate Student), L. Sanoamuang (Thesis Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Species diversity and distribution of fairy shrimps in Khon Kaen and Udonthani provinces were investigated during
May 1999 to March 2000. Sixty-five localities where fairy shrimps occurred were found in Khon Kaen, whereas only 38
localities were in Udonthani. Two species of fairy shrimps were identified. Streptocephalus sirindhornae Sanoamuang
etal, 2000 occurs in both provinces, while Branchinella thailandensis new species inhabits in Khon Kaen province
only. Forty-two species of rotifers and six species of cladocera have to date been recorded from the 20 samples
examined.
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wuursningras ATl 144 unds Tssiwneiinding dun lssiuneinEuss (Streptocephalus
sirindhornae Sanoamuang et al., 2000 ) LLavaifE’lm\‘lﬁﬂvLﬂtl ( Branchinella thailandensis new species ) 31NN1Y
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SPECIES DIVERSITY AND DISTRIBUTION OF FAIRY SHRIMPS
IN MAHA SARAKHAM AND ROI- ET PROVINCES

S. Lekchan (Graduate Student), L. Sanoamuang (Thesis Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Species composition and distribution of fairy shrimps in Maha Sarakham and Roi-Et provinces were studied during
May and August 1999, using a 500 LLm net. Water temperature, salinity, pH, conductivity were measured at all
localities. Samples of phytoplankton and zooplankton were also collected. Two species of fairy shrimps
(Streptocephalus sirindhornae Sanoamuang et. al., 2000 and Branchinella thailandensis new species), 38 species of
phytoplankton, 50 species of rotifers, 11 species of cladocerans and 4 species of copepods, have to date been
recorded from 144 temporary ponds.

P
& o

10 TaNunAngalAsINItTeuazinenfinus n1suszgatannisuszdndlasenis BRT A 4
9-12 paAN 2543 a lssusnonsuniaigu dSiminfivalan



AHNHANTRALAZAISUNINSZA19DD9 L5UIUIGH
TR IR INTNAUASILAZUASNUN

o o, e o o o cd |2
0304 NIWUG (WNAN®1), azaars LawIziNad (971971387M1U3A17)
N1AITITNET ANLTNGIAIERS NBIINEIALTEWUAY 8. tHBY 28U 40002

NTANENANNARINTRABRZNITENINITZI18VD9 bIH1 TN LUV ATIRTAFNARATURZUATAUY LaurinnIiAY
o ' , A Aa ¥ o 4 ' A =2 A & Y a

fBENINNURRIINIANTINTITIATIY Tewinafamiusnen 2542 Hadaungunia 2543 wu'lsihueia 1 ofie
laun 1519 T5usS (Streptocephalus sirindhormae Sanoamuang et al., 2000) m@fﬂa;‘uﬂmmﬁidﬁﬁﬂmu 145
LAR a%ﬂua‘i’wi'@anaum 85 WA LATUATWUY 60 LRI nﬂLma'aﬁw*?iLﬁmﬁamdﬁwmii'@qmmwﬁﬁvlﬁuﬁi'@

a & ' : o o = Y ' v 3 da by Y _an A
IR NU ﬂ’J’]NLﬂuﬂi@-ﬂ’N ﬂﬂﬂ’]iu’]vlwv\h LRSAIMNLANUVBIUTINIL ‘W‘LI’J’]LL‘I&adu’muvliu’lu’ld‘v\hﬁiuﬁiwﬂ’]

q U

atu;vmﬁag'szmw 24-35 IFLTALTHE @hmnmﬂumﬂ-@magimhd 6.4-8.5 @hmiﬁwvl,w“ﬂwag;izmw 30-250

q U

lulasTund wazA1anuLda 0 ppt. é’m%’uéf'sasmLLWadﬁmauﬁma:uwaaﬁmaué’wfﬁmé’fﬂag’i”mﬁ'uvl,sﬁ']maﬁ']
MasagritimIvaduwnsia

SPECIES DIVERSITY AND DISTRIBUTION OF FAIRY SHRIMPS (CRUSTACEA,
ARTHROPODA) IN SAKON NAKHON AND NAKHON PHANOM PROVINCES

P. Kornphan (Graduate Student), L. Sanoamuang (Thesis Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

The species diversity and distribution of fairy shrimps (Crustacea, Arthropoda) in Sakon Nakhon and Nakhon Phanom
provinces were studied from April 1999 to May 2000. Streptocephalus sirindhornae n. sp. Sanoamuang et. al, 2000
was found in 85 and 60 temporary ponds in Sakon Nakhon and Nakhon Phanom, respectively. Water temperature,
pH, conductivity and salinity were measured at all localities. Water temperature, pH, conductivity and salinity of
temporary ponds, where S. sirindhornae occurred, were 24—35°C, 6.4-8.5, 30-250 mS/cm and O ppt, respectively.
Samples of phytoplankton and zooplankton are also being identified.
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MUBLA 12 FUTH bawn Dentodiaptomus javanus (Grochmalicki), Eodiaptomus phuphanensis Sanoamuang,
Mongolodiaptomus dumonti Sanoamuang, M. botulifer Kiefer, M. uenoi (Kikuchi) Neodiaptomus blachei Brehm, N.
yangtsekiangensis Mashiko, N. laii Kiefer, N. malaindosinensis Lai & Fernando, Phyllodiaptomus christineae
Dumont, Reddy & Sanoamuang, Phyllodiaptomus new sp. W< Tropodiaptomus vicinus Kiefer, ﬂﬁjuvl,sniﬂawam?
10 RUTFlaun Cryptocyclops bicolor Sars, Eucyclops serrulatus (Fischer), Mesocyclops thermocyclopoides
(Harada), M. aspericornis (Daday), Metacyclops sp. Microcyclops varicans Sars, Paracyclops fimbriatus (Fischer),

Thermocyclops decipiens (Kiefer), T. crassus (Fischer), W8z Tropocyclops prasinus (Fischer)

SPECIES DIVERSITY AND DISTRIBUTION OF COPEPODS
(CRUSTACEA, ARTHROPODA) IN SURIN PROVINCE

W. Yindee (Graduate Student), L. Sanoamuang (Thesis Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

The species diversity and distribution of copepods in Surin province were studied between December 1998 and
August 1999. Samples were collected using a 60 ym Plankton net. Temperature, salinity, pH and conductivity of the
water were measured at most localities. Twelve species of Calanoida [Dentodiaptomus javanus (Grochmalicki),
Eodiaptomus phuphanensis Sanoamuang, Mongolodiaptomus dumonti Sanoamuang, M. botulifer Kiefer, M. uenoi
(Kikuchi), Neodiaptomus blachei Brehm, N. yangtsekiangensis Mashiko, N. laii Kiefer, N. malaindosinensis Lai &
Fernando, Phyllodiaptomus christihneae Dumont, Reddy & Sanoamuang, Phyllodiaptomus new sp. and
Tropodiaptomus vicinus Kiefer] and ten species of Cyclopoida [Cryptocyclops bicolor Sars, Eucyclops serrulatus
(Fischer), Mesocyclops thermocyclopoides (Harada), M. aspericornis (Daday), Metacyclops sp., Microcyclops varicans
Sars, Paracyclops fimbriatus (Fischer), Thermocyclops decipiens (Kiefer), T. crassus (Fischer), and Tropocyclops
prasinus (Fischer)] were identified.

P
& o

12 TaNunAngalAsINItTeuazinenfinus n1suszgatannisuszdndlasenis BRT A 4
9-12 paAN 2543 a lssusnonsuniaigu dSiminfivalan



ﬂ'J"IN‘Ha']ﬂ"UﬁﬂLLQ%F’I'J']N’QH?{N?IENF’I&']TW wasﬂuqmﬁa AIRINRUDIAY

9NN udvag (WnAnw1), azaaAs iawizidas (8191358MU3Nw1)
N1A%9T1Inen AL INEIAITRS NN1TNYIAIIDUUNY B.408Y JaWILAK 40002

ﬂ’]iﬁﬂ‘]ﬂ’]ﬂl’m%a’mﬁjﬁ@lLLGZ@'J']@J’I;T]‘I;&I’UE]M]E]’]I@]L‘ﬁﬂi’ll%ﬂ@]“?}d FIRTARUBIANY LasiNNTALAI8819LT4
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fudegnadonss 1 A39 $1wa% 3 aonih szrdnaideuunian Bodeusunan 2541 lderateranue 72
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INMINATRAI819 A UNNTIAN DIRBUTUIAN T1UIU 72 18819 WuAlaLsaT 27 aNa 48 T &1
Fanfinonumsnuadausnlulssinelngléun Acroperus harpae (Baird), Alona of. guttata Sars, Alona
intermedia Sars, Alona quadrangularis (Muller), Camptocercus cf. australis Sars, Graptoleberis testudinaria
(Fischer), Picripleuroxus laevis Sars, Macrothrix sioli (Smirnov) W< Sida crystallina (Muller) a’ﬂ%ﬁﬁwmﬁaunn
\@awldun Alona verrucosa verrucosa Sars, Alonella excisa (Fischer), Diaphanosoma excisum Sars,

Ephemeroporus barroisi (Richard), Macrothrix flabelligera Smirnov W8z Moina micrura Kurz

SPECIES DIVERSITY AND ABUNDANCE OF CLADOCERA
IN KUD-TING, NONG KHAI PROVINCE

C. Saengaroon (Graduate Student), .. Sanoamuang (Thesis Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

The species diversity and abundance of Cladocera in Kud-Ting, Nong Khai province, were investigated in this study.
Qualitative and quantitative samples were collected monthly using a 60 LLm mesh net and a Schindler Plankton Trap
at three sites from January to December 1998. Temperature, pH, conductivity and salinity of the water were
measured at all localities. From the 72 samples examined, 27 genera and 48 species of cladocera were identified, of
which nine are new records for Thailand [Acroperus harpae (Baird), Alona cf. guttata Sars, A. intermedia Sars, A.
quadrangularis (Muller), Camptocercus cf. australis Sars, Graptoleberis testudinaria (Fischer), Picripleuroxus laevis
Sars, Macrothrix sioli (Smirnov) and Sida crystallina (Muller)]. The most frequently encountered Cladocera were Alona
verrucosa verrucosa Sars, Alonella excisa (Fischer), Diaphanosoma excisum Sars, Ephemeroporus barroisi (Richard),
Macrothrix flabelligera Smirnov and Moina micrura Kurz.
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DIVERSITY AND DISTRIBUTION OF FRESHWATER CLADOCERA
IN TRANG PROVINCE

P. Sa-ardrit ' (Graduated Student), P. Pholpunthin " (Thesis Advisor), L. Sanoamuang ? (Thesis Co-advisor)
]Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
? Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Cladocera is one of the zooplankton groups that are widely distributed in aquatic ecosystems. The aim of the present
study is to examine species diversity and distribution of freshwater Cladocera in Trang Province. Samples have been
collected every three months from 27 freshwater habitats comprising 41 stations of the limnetic and littoral zones of
reservoirs, ponds, swamps, roadsides, canals, rivers and ricefields in Trang Province since December 1999 and will
continue to be collected until August 2000. Samples are preserved with 4% formalin. Besides the collection of
plankton samples, some environmental factors (temperature, salinity, dissolved oxygen, turbidity and pH) will also
determined. Data will be analysed using multivariate techniques.
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DIVERSITY OF ZOOPLANKTON IN KANCHANABURI PROVINCE

W. Pipatcharoenchai (Graduate Student), L. Wongrat (Thesis Advisor)
Major Fishery Science,Graduate School, Kasetsart University, Chatuchak, Bangkok 10900

A study of freshwater zooplankion (Protozoa, Rotifera, Cladocera and Copepoda) from twenty-five localities in
Kanchanaburi province was made from January 1998 to December 1998. The sampling stations consisted of both
lotic and lentic localities. Lotic samples were taken from six rhithrons and five potamons. Lentic samples were taken
from five natural swamps, and nine man-made reservoirs. A total of 70 genera and 142 species were identified. There
were 14 genera and 21 species of protozoans, 33 genera and 89 species of Rotifers, 4 genera and 4 species of
copepods, and 19 genera and 28 species of cladocerans. Considering zooplankton diversity in relation to seasonality,
this study revealed that the highest number of genera (n=40) was found in the rainy season in November 1998 at
man-made reservoirs. The lowest number of genera (n=9) was found in the same season, but from temporary
freshwater habitats. Brachionus and Lecane were the most highly diverse genera in the study area.
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BIODIVERSITY OF PHYTOPLANKTON AND ZOOPLANKTON IN MAE SA
STREAM, DOI SUTHEP-PUI NATIONAL PARK, CHIANG MAI

Y. Peerapornpisal, Sh. Niwasabutra, S. Kleunsuwan, K. Kaweewat and S. Promkutkaew
Department of Biology,Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

A study of the biodiversity of phytoplankton and zooplankton, including macroalgae and benthic diatoms in Mae Sa
stream, Doi Suthep-Pui National Park, Chiang Mai Province, was carried out for three years from April 1997 to March
2000. Six hundred and twenty-five species were found, 358 of them could be classified and 161 species were new
records for Thailand. The most diverse group of organisms were benthic diatoms, in which 244 species were
encountered. Of the others, 205 were phytoplankton, 101 were zooplankton and 75 were macroalgae. The prominent
benthic diatoms were in the Order Pennales e.g. Navicula spp., Nitzschia spp., Fragilaria spp. and Gomphonema spp.
The phytoplankton was composed of diatoms, also in the Order Pennales, e.g. Melosira varians Agardh, Fragilaria ulna
(Nitzsch) Lange-Bertalot and Cymbella tumida (Brébisson) Van Heurck. The zooplankton were protozoans in the Class
Sarcodina and the macroalgae were Cladophora glomerata Kiitzing and Spirogyra spp. in the Division Chlorophyta.
One group of organisms that could be used as indicators of water quality are the red macroalgae, such as
Batrachospermum macrosporum Montague, Batrachospermum vugum Agardh and Nemalionopsis shawii Skuja. They
indicate the oligotrophic status of a water habitat. These three red macroalgal species were new records for Thailand.
Benthic diatoms that indicated eutrophication and high organic pollution were Gomphonema parvulum (Kiitzing)
Grunow and Nitzschia palea (Kiitzing) W. Smith. Eleven genera of phytoplankton and macroalgae could be cultivated.
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PLANKTONS BIODIVERSITY AND RELATIONSHIPS WITH ENVIRONMENTAL
FACTORS IN THE LOTIC ECOSYSTEM OF LAM PHRA PHLOENG WATERSHED

N.Noinumsai (Ph.D. Candlidate), N.Thanee (Thesis Advisor), S.Thammathaworn & M.Omakupt (Thesis Co-advisor)
School of Biology, Institute of Science, Suranaree University of Technology, Muang District Nakhon Ratchasima 30000

Plankton biodiversity and relationships with environmental factors in the lotic ecosystem of Lam Phra Ploeng
watershed were investigated at 13 sampling stations from January to December 1999. Stations were located in Lam
Phra Ploeng, Lam Sam Lai, Lam Nang Kaew, Klong Koom and Klong Kae streams. Physical factors, such as depth,
width, current velocity, color, turbidity and temperature of the streams, varied seasonally. Most sediments were sandy
clay loam and had a neutral pH. Other parameters that were measured were: total dissolved solids, which had a
range of 10-1,000 mg/l; total suspended solids, 0.001-0.908 mg/l; electrical conductivity, 67-666 umhos/cm; salinity, O-
0.30 ppt; pH, 5.63-8.70; alkalinity, 1.70-210 mg/l; free carbon dioxide, 0-28.47 mg/l; dissolved oxygen, 0.28-8.53 mg/l;
biochemical oxygen demand, 0.15-9.18 mg/l; ammonia-nitrogen, 0.0233-1.7774 mg/l; organic-nitrogen, 0.0068-4.1020
mg/l; nitrate, 0-0.985 mg/l; total phosphate, 0-0.044 mg/l; orthophosphate, 0-0.135 mg/l; and total iron, 0.03-2.08 mg/I.
A total of 7 genera and 19 species of rotifers, 5 genera and 6 species of cladocerans, 4 genera and 5 species of
copepods, 10 genera and 12 species of blue-green algae, 15 genera and 21 species of green algae, 5 genera and 12
species of euglenoids, 31 genera and 47 species of diatoms, and 3 genera and 3 species of dinoflagellates, were
identified. Further study of the relationships between biodiversity of plankton and environmental factors is required.
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DIVERSITY OF FRESHWATER PHYTOPLANKTON
(CHLOROPHYTA AND CHROMOPHYTA) IN THAILAND

L. Wongratl, P. Wongrat] and S. /Qua—mgsomboon2

’Department of Fishery biology, Faculty of Fisheries, Kasetsart University, ChatuchakBangkok 10900,
2Department of Fishery Science, Faculty of Agricultural Technology, King Monkut Institute of Technology
Ladkrabang, Ladkrabang, Bangkok 10520

The present study is a part of a research project that investigates the diversity of freshwater phytoplankton in the
central part of Thailand. The first year of research was conducted from October 1997 to September 1998. In the
second year, from December 1999 to May 2000, phytoplankion samples were collected from ten provinces, namely
Bangkok, Nontaburi, Pathum Thani, Nakhon Pathom, Samut Prakan, Samut Songkhram, Ratchaburi, Petchaburi,
Samut Sakhom, and Saraburi. A total of 108 genera, 310 species and 21 varieties, belonging to seven classes in the
divisions Chlorophyta and Chromophyta, were found. The main taxonomic groups were green algae (Class
Chlorophyceae), and euglenoids (Class Euglenophyceae). Both classes accounted for up to 73% of the
phytoplankton community in the study area. A check list of phytoplankton was provided as basic information for
management of freshwater aquatic ecosystems in Thailand.
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TAXONOMY OF MARINE DINOFLAGELLATES IN THE GULF OF THAILAND

P. Pholpunthin
Department of Biology, Faculty of Science, Prince of Songkla University, Hat-VYai, Songkhla 90112

This project is of three years duration. The aim of the project is to complete a taxonomic study of marine
dinoflagellates in the Gulf of Thailand. Samples are being collected quantitatively by vertical or oblique net tows using
a plankton net of 20 Llm mesh size. Forty-eight samples from the Upper Gulf have, so far, been examined. One
hundred and nineteen species were recorded. Two of them (Dinophysis sp. and Protoperidinium sp.) may be new to
science and nine species (Amphisolenia schauinslandii, Ceratium schroetii, Gonyaulax turbgneii, Gymnodinium cf.
catenatum, Histioneis costata, H. karsteni, Omithocercus thumii, Podolampus antarctica and Pseudophalacroma
nasutum) were new to Thailand. Samples from the Lower Gulf are currently being investigated.
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SPECIES COMPOSITION AND ABUNDANCE OF PHYTOPLANKTON IN THE
GASTROINTESTINAL TRACT CONTENTS AND IN THE NATURAL HABITAT OF
FRESHWATER MUSSEL: AMBLEMIDAE IN MUN RIVER BASIN

P. Chaippanich (Graduate Student), U. Kovitvadhi (Thesis Advisor), S. Kovitvadhi & L. Wongrutt

(Thesis Co-advisor)
Department of Zoology Faculty of Science, Kasetsart University, Bangkok, 10900

Species composition and abundance of phytoplankton in the gastrointestinal tract contents and in the natural habitat of
freshwater mussel : Amblemidae in Mun River Basin from July, 1999 through May, 2000 in a total of 33 stations.
Physico-chemical properties of water in the mussel habitats at all stations were : water temperature 23-36 OC;
transparency 10-196 cm.; turbidity 7-135.5 FTU; dissolved oxygen 1.2-9.3 mg/l; free carbondioxide 0-14.3 mg/l; pH
6.4-8.6; alkalinity 0-122 mg/l; hardness 8-270 mg/l; ammonia 0-30.81 mg/l; calcium 5-328 mg/l; silica 0-18.95 mg/l and
phosphorus 0-0.55 mg/l.. Species composition and abundance of phytoplankton in the gastrointestinal tract contents
and in the natural habitat of freshwater mussel have been identifying and counting.
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PHYTOPLANKTON AND BENTHIC ALGAE AND THEIR CORRELATION WITH
FOOD OF HERBIVOROUS FISH SPECIES IN THE RESERVOIR OF MAE NGAT
SOMBOONCHOL DAM

P. Tularak (Graduate Student), S. Traichaiyaporn (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The biodiversity of phytoplankton and benthic algae as well as their correlation with the food of some herbivorous fish
species in the reservoir of Mae Ngat Somboonchol dam was studied from August to April 2000. Phytoplankton and
benthic algae were collected once a month from three stations. Algae in the intestines of herbivorous fish species
were examined once every four months. Phytoplankton belonged to 62 species and comprised six divisions:
Chrysophyta, Cyanophyta, Chlorophyta, Cryptophyta, Euglenophyta and Pyrrophyta. The majority of phytoplankton
were blue green algae and the most abundant species were Lyngbya limnetica Lemmerman and Cylindrospermopsis
raciboskii Wolosz.  Forty-one species of benthic algae comprising four divisions were found: Chrysophyta,
Cyanophyta, Chlorophyta and Pyrrophyta. The majority of the benthic algae were diatoms and the most common
genera were Navicula, Achnanthes, Cymbella and Gomphonema. Algae eaten by herbivorous fish species were
classified into 31 species in five divisions: Chrysophyta, Cyanophyta, Chlorophyta, Euglenophyta and Pyrrophyta.
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JEOL JSM-35CF) tfunan Namiﬁnmﬂv‘uﬁummmﬁ%mn‘ﬁﬁﬂvl@amauvlﬁ’l,m:ﬁuaqa laowuilazanmi 60 ana
ol ﬂay;slumju Centrales 25 &n& @wn Actinocyclus, Actinoptychus, Asterolampra, Asteromphalus, Auliscus, Auricula,
Bacteriastrum, Biddulphia, Chaetoceros, Coscinodiscus, Cyclotella, Cymatosira, Ditylum, Hemiaulus, Hemidiscus,
Lampriscus, Odontella, Paralia, Plagiogramma, Podosira, Rhizosolenia, Skeletonema, Thalassiosira, Triceratium L.as
Trigonium luﬂﬁéw Pennales 35 8na Taawy Araphid diatom 12 ana: Ardissonea, Asterionella, Asterionellopsis,
Climacosphenia, Delphineis, Grammatophora, Lancineis, Licmophora, Perissonoe, Podocystis, Rhabdonema,
Thalassionema Was Raphid diatom 23 ana: Achnanthes, Amphora, Auricula, Bacillaria, Caloneis, Campylodiscus,
Cocconeis, Diploneis, Donkinia, Epithemia, Gyrosigma, Lyrella, Mastogloia, Navicula, Nitzschia, Plagiodiscus,

Plagiotropis, Pleurosigma, Psammodictyon, Raphoneis, Rhopalodia, Surirella W8y Trachyneis

DIATOMS OF THE ARTIFICIAL REEF SURFACE AT AO KHAM, SAMET ISLAND,
RAYONG PROVINCE

A. Chamnans/np’ (Graduate Studlent), S. Patarajindal (Thesis Advisor),

C. Mahasawasde' and V. /ngsrisawangg (Thesis Co-advisor)

7Department of Marine Science, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900
2/—’/sher‘ies Engineering Division, Department of Fisheries, Chatuchak, Bangkok 10900

Artificial reefs were installed on the sand bed at a water depth from 0.5 to 3 m, 150 m from the beach of Ao Kham,
Samet Island, Rayong Province (Eastern Gulf of Thailand). Diatom specimens were collected monthly from August
1997 to July 1998. A scanning electron microscope was used to examine the characteristics of diatom cell walls in
order to identify species. Preliminary results indicated that 60 genera of diatoms were present. They consisted of 25
genera of Centrales and 35 genera of Pennales. The Centrales were Actinocyclus, Actinoptychus, Asterolampra,
Asteromphalus, Auliscus, Auricula, Bacteriastrum, Biddulphia, Chaetoceros, Coscinodiscus, Cyclotella, Cymatosira,
Ditylum, Hemiaulus, Hemidiscus, Lampriscus, Odontella, Paralia, Plagiogramma, Podosira, Rhizosolenia, Skeletonema,
Thalassiosira, Triceratium and Trigonium. The Pennales consisted of twelve Araphid diatom genera, Ardissonea,
Asterionella, Asterionellopsis, Climacosphenia, Delphineis, Grammatophora, Lancineis, Licmophora, Pen'ssonoD,
Podocystis, Rhabdonema and Thalassionema, and 23 Raphid diatom genera, namely Achnanthes, Amphora, Auricula,
Bacillaria, Caloneis, Campylodiscus, Cocconeis, Diploneis, Donkinia, Epithemia, Gyrosigma, Lyrella, Mastogloia,
Navicula, Nitzschia, Plagiodiscus, Plagiotropis, Pleurosigma, Psammodictyon, Raphoneis, Rhopalodia, Surirell and
Trachyneis.
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BIODIVERSITY OF BENTHIC DIATOMS AND THEIR APPLICATION IN
MONITORING WATER QUALITY OF MAE SA STREAM, DOI SUTHEP-PUI
NATIONAL PARK, CHIANG MAI

T. Pekthong (Ph.D. Candlidate), Y. Peerapornpisal (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The study of diversity and their application in monitoring water quality of benthic diatom in Mae Sa stream, Doi
Suthep-Pui National Park was carried out from April 1998 to June 2000. The purposes of the study are to investigate
biodiversity and the species distribution of benthic diatoms and to apply the Trophic Diatom Index (TDI) for assessing
the trophic status of the Mae Sa stream. Two hundred and twenty two species of benthic diatom were found, sixty-
eight species of these have never been recorded in Thailand before. They were classified into 9 families and 25
genera. The most abundant species were diatoms in the Order Pennales. The majority of the species belonged to the
genera Navicula, Nitzschia, Fragilaria and Gomphonema. The most abundant species were Navicula viridula (Kitzing)
Ehrenberg, Nitzschia palea (Kutzing) W.Smith and Fragilaria ulna (Nitzsch) Lange — Bertalot. The common species
were Aulacoseira granulata (Ehrenberg) Simonsen, Cymbella tumida (Brébisson) Van Heurck, Cocconeis placentula
Ehrenberg and Gomphonema parvulum ( Kiitzing ) Grunow. Benthic diatom those are characterised as tolerant
towards eutrophication, organic pollution and high turbidity were found. The tolerant groups, the sensitive groups and
the specie that is characterised for unpolluted waters with low concentration of nitrogen were also found. Trophic
Diatom Index (TDI) of Schiefele and Kohmann (1993) were used to evaluated trophic status of Mae Sa stream as the
water quality monitoring.
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ABUNDANCE AND DISTRIBUTION OF BENTHIC MICROALGAE
IN A CORAL REEF AREA OF TUNGKHEN BAY, PHUKET PROVINCE

S. Sangkaewl (Graduate Studlent), P. Pho/puntin’ (Thesis Advisor), S. /%ngsupanicf (Thesis Co- advisor)

]Department of Biology, Faculty of Science, Prince of Songkla University, Hatyai Songkhla 90112
ZDepartment of Aquatic Science, Faculty of Natural Resources , Prince of Songkla University, Hat Yai, Songkhla
90112

Benthic microalgae are small organisms that play an important role in primary productivity and as food for other large
benthic organisms such as fishes, shrimps and crabs. The aim of the present study was to investigate abundance and
distribution of benthic microalgae in a coral reef area of Tungkhen Bay, Phuket Province. Samples were collected
every 2 months from December 1999 to December 2000. Twelve 50 m long line transects were set up. Samples were
taken from a 10 x 10 cm quadrat every 5 m along each line transect. Benthic microalgae were preserved with 4%
formalin. The samples were identified to species at the laboratory.
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BIODIVERSITY OF ALGAE IN HOT SPRING AREAS
IN THE UPPER PART OF NORTHERN THAILAND

U. Sompong (Graduate Student), Y. Peerapornpisal (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The biodiversity of algae in hot spring areas in the upper part of northern Thailand was investigated between January
1999 and March 2000 in nine areas: Pong Hom in San Kampaeng district, Pong Deuad in Mae Tang district,
Theppanom in Mae Chaem district, Mae Fang in Fang district and Pong Num Ron in Doi Saket district, Chiang Mai
province; Jae Son in Muang Pan district, Lampang province; Tha Pai in Pai district, Mae Hong Son province; and
Pong Num Ron in Mae Jun district and Huai Mak Lium in Muang province, Chiang Rai province. The samples were
collected from water that ranged in temperature from 30 to 80°C. The physico-chemical properties of water were
investigated. Seventy-three species of algae were found. The blue green algae (cyanobacteria) in the Division
Cyanophyta was the major group followed by diatoms in the Division Bacillariophyta. The dominant species of blue
green algae were Phormidium boryanum (Bory ex Gom.) Anagn. et Kom., Synechococcus lividus Néageli and S.
aeruginosus Nageli. The dominant species of diatoms were Diatomella balfouriana Grev. and Rhopalodia constricta
(W. Smith) Krammer. The temperature and sulfide concentration were highly correlated. Synechococcus spp.
occurred in spring water with temperatures ranging from 50 to 80°C and with more than 1 mg.l'1 of sulfide.
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ALGAL BIODIVERSITY, LEAD CONTAMINATION IN ALGAE AND SOIL SEDIMENTS,
AND WATER QUALITY IN MAE-KHA CANAL, CHIANG MAI PROVINCE

W. Sirirattanawarangkul (Graduate Student ), S. Traichaiyaporn (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Algal biodiversity, lead contamination in algae and soil sediments, and water quality were investigated at four stations
(upstream of, within and downstream of the city) in Mae-Kha Canal, Chiang Mai. Samples were collected once a
month from December 1998 until December 1999. Water and phytoplankton samples were collected from a depth of
30 cm below the surface. An Ekman grab was used to sample sediment and benthic algae for determination of lead
uptake. Phytoplankton and benthic algae were assessed for qualitative and quantitative biodiversity. Sixty-nine
species in 44 genera of phytoplankton and benthic algae in five Divisions (Chlorophyta, Cyanophyta, Chrysophyta,
Cryptophyta and Euglenophyta) were recorded. Chlorella sp., Cryptomonas sp., Euglena sp. and Oscillatoria sp. were
the dominant species amongst both phytoplankton and benthic algae during the whole study period. Chlorococcum
sp., Chilomonas sp. and Scenedesmus sp., were abundant in the phytoplankton and Fragiliria sp., Navicula sp. and
Nitzschia sp. were abundant in the benthic algae. Values of physico-chemical parameters were recorded as follows:
EC (196-957 [s/cm), TDS (92-479 mg/l), TSS (0.08-8.2 mg/l), Hardness (30-65 mg/l as CaCO,), DO (2.3-3.8 mgl/l),
BOD (4-15 mg/l ), COD (32-1,088 mg/l). Lead in sediment was in the range 1.95-34.5 |lg/g and uptake in benthic
algae was in the range 0.02-39.3 |lg/g.
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BIODIVERSITY OF BLUE-GREEN ALGAE IN RICE PADDY
IN MAE RIM DISTRICT CHIANG MAI PROVINCE

T. Chainapong (Graduate Student), S. Traichaiyaporn (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The biodiversity of blue-green algae in rice paddy in Mae Rim District, Chiang Mai Province, were investigated at six
stations. Samples were collected once a month from August 1999 unti May 2000. The blue-green algae
(phytoplankton, epipelic, epiphytic and soil culture) consisted of 19 genera belong to 7 families and 3 orders. Such as
Aphanocapsa, Oscillatoria, Gloeothece, Anabaena, Nostoc, Cylindrospermum, Calothrix, Scytonema, Gloeotrichia,
Stigonema, Hapalosiphon, Rivularia, Stichosiphon, Spirulina, Lyngbya, Phormidium, Chroococcus, Merismopedia and
Raphidiopsis. The majority of phytoplankton and the most dominant was Oscillatoria. The dominant of both epipelic
and epiphytic algae were Oscillatoria, Anabaena and Nostoc. While Nostoc and Anabaena were found to be the main
genera in soil. Quantity of blue-green algae in soil 0.43-24.0 X 10° unit/g dry soil. The physical-chemical parameters in
soil: pH 5.5-7.0, temperature 17.5-31.5 OC, moisture 17.68-87.16%, NO3_-N 1.05-24.51 mgll, NH4+-N 2.80-29.76 mgl/l,
PO,-P 1.63-64.08 mg/l. Water quality; pH 6.30-8.12, temperature 19.0-33.0 °c, NO,-N 0.004-3.86 mg/l, NH,-N
0.0042 to 0.233 mg/l, PO,-P 0.008-0.248 mg/l, alkalinity 52.0-131.0 mg/l as CaCOs. Air temperature 21.0-37.0 °C and
light intensity 5,500-14,200 Lux.
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SPECIES DIVERSITY OF SOIL ALGAE IN UNDISTURBED AND DISTURBED
FORESTS OF TON-NGA-CHANG WILDLIFE SANCTUARY AND RESERVED
FORESTS

8. Keawderm' (Graduate Student), P. Tansakul (Thesis Advisor), S. /%ngsupanich2 (Thesis Co-advisor)
’Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
2Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112

A study of species diversity of soil algae and its relationship with environmental factors was conducted. Undisturbed
and disturbed forests at Ton-Nga-Chang Wildlife Sanctuary and nearby reserved forests were compared. Soil samples
were collected in dry and rainy seasons from January 1999 to March 2000. Temperature and light intensity were
relatively higher in the dry season than in the rainy season. The highest temperatures and light intensities were
observed in reserved forests. The physico-chemical parameters of soil samples, including pH, total N, organic carbon,
available P, exchangeable Ca, Mg, K and N, were analyzed. There were no differences in soil characteristics
between dry and rainy seasons, except for organic matter, which was higher in the rainy season than in the dry
season. There were 150 isolated soil algal strains, which comprised 40 species in the three divisions, Cyanophyta,
Chlorophyta and Bacillariophyta. The genera, Ulothrix, Phormidium, Chlorococcum, Chrococcus, Plectonema and
Staurosira were restricted to undisturbed forests, whereas the genera, Calothrix, Dermocarpa and Fischerella, were
only found in disturbed forests.
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BIODIVERSITY OF ATTACHED ALGAE IN EVERGREEN FOREST
OF DOI INTANON

W. Khemanuchet (Graduate Student), S. Traichaiyaporn (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The biodiversity of attached algae in evergreen forest of Doi Inthanon, Chiang Mai Province, was determined at four
altitudes (920, 1350, 2190 and 2550 m above MSL). From November 1998 to November 1999, 780 specimens were
collected. The algae consisted of 123 species in 57 genera, which belonged to the divisions, Chrysophyta,
Cyanophyta, Chlorophyta, Euglenophyta and Cryptophyta. The most abundant species belonged to the genera,
Achnanthes, Cocconeis, Epithemia, Eunotia, Cymbella, Melosira, Navicula, Surirella, Anabaena, Chrooccus, Nostoc,
Cosmarium, Oedogonium, Oocystis, Spirogyra, Euglena and Trachelomonas. Some physical parameters were
measured at the study site: air temperature, 11.5-29.0 C; water temperature, 11.0-23.0 C; soil temperature, 10.0-23.0
C; water pH, 5.0-9.3; soil pH, 4.2-7.0; relative humidity, 72-94; and % light intensity, 3,900-11,000 lux. The quantity of
attached algae was positively correlated with relative humidity and negatively correlated with light intensity and
temperature.
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SURVEY AND COLLECTION OF FUNGI FROM NYPA PALM

A. Pilantanapak and W. Sriboontum
Department of Microbiology, Faculty of Science, Burapha University, Muang District, Chonburi 20131

The biodiversity of fungi on the palm, Nypa fruticans, was investigated in five provinces: Chacheungsao,
Chantaburi, Samutrprakarn, Samutrsongkram and Samutrsakorn. Approximately 1,200 Nypa palm fronds and
leaves from palms growing in the intertidal region and that had fallen into the water were collected from 15
habitats. A total of 95 fungal species were recorded. These included 68 Ascomycota and 27 mitosporic fungi.
Fifty fungi (240 isolates) were isolated in pure culture and are maintained in the Biotec Culture Collection
(BCC). Linocarpon spp. and Astrosphaeriella striataspora (K.D. Hyde) K.D. Hyde were the most frequent fungi
collected from almost every habitat (12 habitats). Among the Linocarpon species, L. appendiculatum K.D.
Hyde was the most frequent fungus recorded. The fungal species in each province were similar. The
provinces in which the highest numbers of unique fungi were observed were Chacheungsao and

Samutrsongkram.
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AFLATOXIN-PRODUCING ASPERGILLUS
IN SUN-DRIED MEDICINAL PLANT MATERIALS

A. Patthanadech (Graduate Student), V. Petcharat (Thesis Advisor)
Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University, Hat Yai,
Songkhla 90112

Fifty sun-dried medicinal plants were obtained from traditional drug stores in Songkhla Province, Thailand,
and examined for Aspergillus and aflatoxins. A total of 288 isolates of Aspergillus were obtained by standard
blotter plates and 25 species were identified. The most common species were A. niger with 99 isolates, A.
flavus 84 isolates, A. terreus 33 isolates, A. nidulans (Emericella nidulans) ten isolates, A. fumigatus nine
isolates and A. chevalieri (Eurotium chevalier) eight isolates. The other species [A. alliaceus, A. auricomus, A.
carbonarius, A. carneus, A. clavatus, A. fischeri (Sartorya fumigata), A. janus, A. melleus, A. ochraceus, A.
phoencis, A. sparsus, A. terricola, A. thomii, A. versicolor, A. wentii and Aspergillus sp. 1-3] each had 1-2
isolates. The ability of Aspergillus to form aflatoxins was determined in coconut milk agar by observing the
intensity of blue fluorescence in the agar surrounding colonies under ultraviolet light and by the presence of
yellow pigment under colonies. The production of aflatoxin was found to be limited to one species, A. flavus,
from which 57 out of 84 isolates (67.8%) showed aflatoxin production. Using the ELISA technique, all sampled
medicinal plants showed aflatoxins, with the highest contamination being found in Cassia garrettiana at
1,101.8 ppb, followed by Caesalpinia sappan (655.9 ppb), Cassia siamea (583.0 ppb) and Smilax ferox (572.5
ppb). Only 16 kinds of medicinal plant had levels of aflatoxin lower than WHO guidelines (20 ppb).
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A FIELD SURVEY AND COLLECTION OF MACROFUNGI
IN THE TON-NGA-CHANG WILDLIFE SANCTUARY AND NEARBY AREAS

V. Petcharatt P. K//ngesom2 and A. C‘ha/ermpongsej

7Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University, Hat Yai,

Songkhla 90112

ZDepartment of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

3F’orest Pathology and Microbiology Research Laboratory, Royal Forest Department, Chatuchak, Bangkok 10900

The purpose of this study was to conduct a survey of the diversity of macrofungi in the Ton-Nga-Chang
Wildlife Sanctuary and nearby area. Periodic excursions into the woodland, grassland, orchard and seashore
areas and regular visits to markets in the area were made during 1993-1997. 354 macrofungi were collected,
recorded and identified. They were classified into 140 genera of 67 families and further grouped into 30

orders and 3 classes (Myxomycetes, Ascomycetes and Basidiomycetes).
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MICROBIAL DIVERSITY IN MANGROVE FORESTS

P. Suwannar/ﬂ, W. Yongmanitchalj, S. L/'mtong7, M. Tant/‘rungkf, G. Theeragoo/, N. Sr/suk7, P. Yongman/‘tcha/ﬁ,

Y. Taprap], N. Lotongl, A. Cha/ermpongé, S. Hawanondhg, A. Chantano-0' and . Aksornkoae

]Department of Microbiology, Faculty of Science, gﬂpp/ied Microbiology Unit, Central Laboratory and Green
House Complex, KURDI, 3Product Development Section, IFRPD, 4Department of Silviculture, Faculty of Forestry,
Kasetsart University; Chatuchak, Bangkok 10903 *Forest Pathology and Microbiology Subdlivision, éMangrove
Forest Research Center, Royal Forest Department, Chatuchak, Bangkok 10900

Studies on the microbial populations at the Mangrove Forest Research Center in Tambon Ngoa, Amphoe Muang, Ranong
Province, were carried out by taking samples of water (surface and bottom), soil deposits (levee and bottom), and tree
branches and leaves, in five different locations. In the first survey, conducted in June 1999, bacterial densities in surface
water were in the range of 102—104 CFU/ml and in bottom water were in the range of 102—1 04 CFU/ml. Bacterial numbers in
both types of soil deposits were similar at about 106 CFU/ml. Twenty-three isolates with different colony characteristics were
collected for further investigation. Counts of yeast numbers using the membrane filtration technique found 38-270 CFU/100
ml, with bottom water showing a slightly denser population. Thirty-seven isolates were collected. Soil samples contained very
low yeast numbers and could not be enumerated by dilution plate counts. However, 18 different isolates were obtained.
Fungi in water samples ranged from 4-56 CFU/ml, with bottom samples exhibiting slightly higher densities. Soil deposited on
the levee held 102—103 CFU/ml fungi, whereas soil sampled from the bottom of the waterway contained 10— 03 CFU/ml.
Plant materials contained 103—104 CFU/ml. In total, 300 isolates of fungi were collected for further identification. Micro-algal
populations in all samples were very low. Nevertheless, three families of Cyanophyceae, three families of Chlorophyceae and
nine families of Bacillariophyceae were identified in water samples, with Oscillatoria, Chlorella and Navicula being the
dominant genera, respectively, in each algal group. In soil samples, four families of Cyanophyceae, two families of
Chlorophyceae and eight families of Bacillariophyceae were identified, with Lyngbya and Oscilltoria being common among
the cyanobacteria and Navicula and Nitzschia being common diatoms.
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ENDOPHYTIC FUNGI OF NAIVE HERBACIOUS PLANTS
IN SUTHEP-PUI NATIONAL PARK, CHIANG MAI PROVINCE

S. LumzongC P. Lumyong2 and N. Chepthum7

’Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202
2Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Muang District,
Chiang Mai 50202

The objectives of this research are: 1) to isolate, identify and collect endophytic fungi from four groups of
herbacious native plants: palms (Calamus kerrianus, Wallichia caryotoides), Zingiberaceae (Amomum
siamense and Alpinia malaccensis), herbs (Euphobia thymifolia and Eupatorium odoratum)and wild banana
(Musa acuminata) in three seasons (hot, rainy and cold; 2). To study the relationships between endophytic
fungi and host plants in terms of specificity, distribution of taxa in different locations, seasons and tissue type;
3) To screen for endophtytic fungi capable of producing antifungal compounds for three plant pathogenic
fungi, namely rice blast (Pyricularia oryzae), anthractnose of banana (Colletotrichum spp.) and banana wilt
(Fusarium spp.). Healthy plant parts, i.e., leaves, petioles, pseudostems and or rhizomes, were cut into
sections and triple surface-sterilized. The sections were put on to 2% malt extract agar containing rose bengal
and chloramphinicol. Incubation took place at room temperature for 5-7 days. Hyphal tips were transferred to
fresh malt extract agar and incubated until spores or conidia were formed. After identification, the purified
fungal isolates were kept on malt extract agar slant at room temperature. An: in vitro test for antifungal

production will be done.
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dadaluuasiuvasthdausassiia Ae Calamus kerrianus Becc. nU Wallichia caryotoides Roxb. ?ﬁowuﬁ;ﬂﬂ
luqﬂmul,momaﬂaﬁqmw-qﬂ gneqkummnaauaaguvlwsaaaLmdo (mmgamm:ﬁuﬁwmm 800 LUGT) UAZHIY
Aanan (mwgamm:ﬁuﬁﬁmm 1,000 LNAT) arimILeniges endophytes lqué”auua:r]@ﬂma fa
whafeungenan wa. 2542 Dadaununinus wa. 2543 Tagvnsaingadiinlag3s tiple surface
sterilization technique Aawin 190181915 2% malt extract agar 'ﬁ'wau rose bengal 0.003% URe
chloramphenical 0.05% LLﬁ'ﬁﬂ&lﬁqm%Qﬁ 30°C LﬁaﬁL%ﬂi’maﬂaaﬂmmﬂ%uﬁﬁﬁomUL%aad‘.Llu malt extract
agar W38 corn meal agar slant ‘Liil"?l'E}IENMQﬁﬁa\‘m%ﬂ’j’u%a%zﬁﬂ’ﬁa%‘m conidia #38 spores 391117 identify
WUL%@?’I 9 taxa luiay W, caryotoides Roxb. fa Colletotrichum sp., Fusarium sp., Guignardia sp., Mycelia
sterilia, Pestalotiopsis sp., Phoma sp., Phomopsis sp., Sarcopodium sp., LLa:L"I:j?a‘ncluﬂ&jaJ Xylaria gulu
C. kerrianus Becc. WUL%@J?W 16 taxa %ouanmﬁamnﬁnénmuﬁaEj‘dwu Cladosporium sp., Corynesporium
sp., yeast like Laz Hyphomycetes 8n 2 ufia I@Uwuiﬂqu%'awﬁ'}mmm:mwwmﬂ%mmau%aﬁﬁmnﬂdﬁ

qugﬂu Lm:u'%nmﬁasmaﬂﬁwﬁmwwmﬂ%mmlaaﬁammnndwﬁmuagﬂm

ENDOPHYTIC FUNGI FROM TWO SPECIES OF PALM
IN DOI SUTHEP-PUI NATIONAL PARK

W. Techa (Graduate Student), S. Lamyong (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The petioles and leaves of two native species of palm, Calamus kerrianus Becc. and Wallichia caryotoides
Roxb, growing at two sites, namely the Medicinal Plants Garden (800 m above sea level) and Huay Kog Ma
(1000 m above sea level) of Doi Suthep-Pui National Park, Chiang Mai, were collected in the hot and cold
seasons during the period May 1999 to February 2000. The plant tissues were cut into small segments, triple
surface sterilized and placed on 2% malt extract agar containing 0.003% rose bengal and 0.05%
chloramphenical. When fungi grew out from the tissues, the mass of hyphal tips were transferred to malt
extract agar or corn meal agar slants. Identifications were made after the fungi produced conidia and spores.
Nine taxa were isolated from W. caryotoides. They were Colletotrichum sp., Fusarium sp., Guignardia sp.,
Mycelia sterilia, Pestalotiopsis sp., Phoma sp., Phomopsis sp., Sarcopodium sp., and the Xylariaceae group.
Sixteen taxa were isolated from C. kerrianus, including Cladosporium sp., Corynesporium sp., yeast-like fungi
and two species of Hyphomycetes. The quantity and diversity of fungi during the hot season was higher than

in the cold season. Fungal diversity at the Huay Kog Ma site was higher than at the Medicinal Plants Garden.
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msfnsTiauazIun e Nae zoospore ﬁmﬁ'ﬁaghﬂ'}wgﬁ%uﬁ Jaiaunine lasmaAuaiagnei
f f ° & v A, LY & o ' a
msﬂuﬂwwgua:maﬁau 9 Uy iuwsnselaslfintesde taun waadinne Awy Unvaydsin wazly
w1 annsansasdu wohiseninudiinaunnaulngjedluana Achlya uaz Aphanomyces dauniia
auwylainnin leun unidentified Chytrids, Pythium, Phytophthora, Pythiogeton, Dictyuchus, Olpidiopsis,
Plectospira, Sapromyces Waz Saprolegnia uaﬂmnﬁfuﬂ'ﬂﬁlﬁuﬁaaihaﬁ‘*nﬁLﬂukﬂmﬁﬂmmﬁammq Ny
L BaIN&INY Zoospore F1WIH 4 THA ﬁfialﬁLﬁ@ISﬂﬁ'uﬁmmUIuW'gLLaziau 9 W3 fla Albugo ipomoeae-aquatica
(Iiﬂi”laﬁ&m’l’a), Phytophthora colocasiae (Iiﬂluvl,ﬂﬁ) Pseudoperonospora cubensis (Iiﬂﬂﬁﬂﬁﬁd) wae

Synchytrium psophocarpi (Iiﬂi'] shanay )

DIVERSITY OF ZOOSPORIC FUNGI IN SIRINTHORN SWAMP FOREST,
NARATHIVAT PROVINCE

V. Petcharat
Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University, Hat Yai,
Songkhla 90112

The diversity of zoosporic fungi was studied in Sirinthorn swamp forest ecosystem, Narathivat Province.
Water samples were collected every two months from June 1999 to June 2000 and zoosporic fungi were
isolated by a baiting technique. Sorghum seeds, snake skin, termite wings and grass leaves were used as
bait. Preliminary results indicated that species of Achlya and Aphanomyces were dominant, followed by
unidentified Chytrids, Pythium, Phytophthora, Pythiogeton, Dictyuchus, Olpidiopsis, Plectospira, Sapromyces
and Saprolegnia. Samples of fungi associated with plant diseases were also collected. Four species of
zoosporic fungi were found attacking host plants. They were Albugo ipomoeae-aquatica (white rust),
Phytophthora colocasiae (leaf blight), Pseudoperonospora cubensis (downy mildew) and Synchytrium

psophocarpi (false rust).
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mﬁ'smamﬁmau%aﬁﬁmmmﬁ']mmmm w QWEI’I%LL‘M'\‘]"E’@‘L{’]%%'I’J "5’\‘]%’3’@%7‘1“]1713301 1%“11"‘]\‘1[,?]6%%\1%']@]3\]
2542 DLAouNOHNAN 2543 wm%ammm@ﬂiﬂLLuaﬁwﬁzav\m 555 18819 Suunluszausiald 21 wiia
N 412 @298 MABUNAI 7 OuAU M 7 296 leUA Akanthomyces pistillariiformis  (Lepidoptera,
Lymantriidae), Aschersonia tubulata (Homoptera, Coccidae), A. samoensis (Homoptera, Coccidae), Cordyceps
dipterigena (Diptera, Muscidae), C. humberti (Hymenoptera, Vespidae), C. irangiensis (Hymenoptera,
Formicidae), C. myrmecophila (Hymenoptera, Formicidae), C. nutans (Hemiptera), C. unilateralis
(Hymenoptera, Formicidae), Hirsutella formicarum (Hymenoptera, Formicidae), H. sausserei (Hymenoptera,
Vespidae), Hymenostilbe aurantiaca (Hymenoptera, Formicidae), H. dipterigena (Diptera, Muscidae), H.
odonatae (Odonata), H. ventricosa (Orthoptera, Blattidae), Hypocrella tubulata (Homoptera, Coccidae), Nectria
diploa (Homoptera, Coccidae), Paecilomyces cinnamomeus (Homoptera, Coccidae), P. tenipue (Lepidoptera),
Torrubiella luteorostrata (Homoptera, Coccidae) Lae T. hemipterigena (Homoptera, Cicadellidae) dmwﬁamﬁ
wiadwunluszauana (genus) 167 ana 90 143 G289 Gavhanpuuailn 4 sudu 4 296 ledun
Aschersonia sp. (Homoptera, Coccidae), Cordyceps sp. (Hymenoptera, Formicidae), Entomophthorales sp.
(Diptera, Muscidae), Hirsutella sp. (Hymenoptera, Formicidae, Vespidae), Hymenostilbe sp. (Lepidoptera,
Hymenoptera), Paecilomyces sp. (Lepidoptera &z unidentified host) LWas Torrubiella sp. (Homoptera)
WANINNTHH ﬂ"uwm%asﬂuumagw w9 et Swunluszausiiald 2 wlia fe Akanthomyces
arachnophilus W8 Gibellula pulchra LLma‘hLLuﬂlmzﬁuaqavl,@T 2 ana ldun Akanthomyces sp. Wz Gibellula

sp.

SPECIES DIVERSITY OF ENTOMOPATHOGENIC FUNGI IN NAM NAO
NATIONAL PARK

A. Wongkaew (Graduate Student), 8. Sirimungkararat (Thesis Advisor)
Department of Entomology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002

Entomopathogenic fungi were collected in Nam Nao National Park, Petchaboon province, during August 1999-
May 2000. A total of 555 samples were collected. Entomopathogenic fungi of 412 samples were classified into
21 species and were isolated from infected insect species from seven orders and seven families. The fungal
species (with insect order and family in parentheses) are Akanthomyces pistillariiformis (Lepidoptera,
Lymantriidae), Aschersonia tubulata (Homoptera, Coccidae), Aschersonia samoensis (Homoptera, Coccidae),
Cordyceps dipterigena (Diptera, Muscidae), C. humberti (Hymenoptera, Vespidae), C. irangiensis (Hymenoptera,
Formicidae), C. myrmecophila (Hymenoptera, Formicidae), C. nutans (Hemiptera), C. unilateralis (Hymenoptera,
Formicidae), Hirsutella formicarum (Hymenoptera, Formicidae), H. sausserei (Hymenoptera, Vespidae),
Hymenostilbe aurantiaca (Hymenoptera, Formicidae), H. dipterigena (Diptera, Muscidae), H. odonatae (Odonata),
H. ventricosa (Orthoptera, Blattidae), Hypocrella tubulata (Homoptera, Coccidae), Nectria diploa (Homoptera,
Coccidae), Paecilomyces cinnamomeus (Homoptera, Coccidae), P. tenipue (Lepidoptera), Torrubiella
luteorostrata (Homoptera, Coccidae) and T. hemipterigena (Homoptera, Cicadellidae). The remaining 143
samples of entomopathogenic fungi were classified into seven genera and were isolated from infected insects
comprising four orders and four families. The fungal genera (insect order and family in parentheses) are
Aschersonia (Homoptera, Coccidae), Cordyceps (Hymenoptera, Formicidae), Entomophthorales (Diptera,
Muscidae), Hirsutella (Hymenoptera, Formicidae and Vespidae), Hymenostilbe (Lepidoptera and Hymenoptera),
Paecilomyces (Lepidoptera and an unidentified host) and Torrubiella sp. (Homoptera). In addition, nine samples
of fungus-infected spiders were classified into two species, Akanthomyces archnophilus and Gibellula pulchra,
and into two genera, Akanthomyces and Gibellula.
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BIODIVERSITY OF MACROFUNGI IN BALA FOREST,
NARATHIVART PROVINCE

S. Phonggaich/tl, Y. Dissara’, . Rimwangtraku/ and V. Petcharat
’Department of Microbiology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
2Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112

Surveys of macrofungi were carried out in Bala forest, Hala-Bala Wildlife Sanctuary, Amphoe Waeng and
Sukirin, Narathivart during June to December 1998. 245 macrofungal specimens were collected, 45 of them
were Ascomycetes and 200 belonged to Basidiomycetes. The Ascomycetes were identified to nine genera.
The most common Order was Xylariales and the genus Xylaria was the most frequently found. For
Basidiomycetes, 41 genera were identified. The prominent species were in the Order Agaricales. Fungal
isolation from fresh specimens was also performed. Twelve pure cultures were isolated from 35 macrofungal

specimens (34.3%).
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\aunIngnau w.a. 2540 SudounneRINEn W.e. 2542 T8 16 a31 lddathafiaTnaau 320 a1 lay
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Xylaria

BIODIVERSITY OF THE MACROFUNGI AT KHAO KHEAW
WILDLIFE SANCTUARY AND THE NATURE EDUCATIONAL CENTRE,
CHONBURI PROVINCE

R. Choieklin (Graduate Student), P. Dhitaphichit (Thesis Advisor)
Department of Apply Biology, Faculty of Science, King Mongkut Institute of Technology Ladkrabang, Ladkrabang,
Bangkok 10520

Macrofungi were surveyed and collected on 16 occasions at Khao Kheaw Wildlife Sanctuary and the Nature
Educational Centre, Chonburi, from July 1997 to November 1999. Of the 320 samples collected, 272
belonged to the Basidiomycetes, 45 to the Ascomycetes and only three to the Myxomycetes. The Order
Agaricales in the Basidiomycetes was the most common order, whereas Xylaria was the most common genus

found in this study.
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MORPHOLOGY AND POTENTIAL FOR CULTIVATION
OF WILD EDIBLE MUSHROOMS IN AMPHOE PHUWIANG,
KHON KAEN PROVINCE

K. Thomma (Graduate Student), W. Saksirirat (Thesis Advisor)
Department of Plant Pathology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002

The wild edible mushrooms of Koah Phu Taka, Amphoe Phuwiang, Khon Kaen Province, have been observed
and studied since June 1999. Basidiomycetous fungi in the families, Russulaceae and Boletaceae, were the
most commonly found edible mushrooms. More than 35 species of mushrooms were recorded during the first
six month period of the survey. The collected mushrooms were cultivated on five synthetic media: potato
dextrose agar (PDA), corn meal agar (CMA), glucose peptone agar (GPA), malt extract agar (MEA) and
glucose yeast extract agar (GYEA). Only five of these mushrooms grew on the media. Ganoderma lucidum
grew rapidly on MEA and PDA, Shizophylum commune on CMA and PDA, and Lentinus sp. on MEA. Mycelial
growth of each of the five fungi was determined by using sawdust + rice bran (5 % w/w) as a medium. Only
Lentinus sp. and Shizophylum commune developed fruiting bodies on the cultivation medium. Gnoderma
lucidum grew but without a fruiting body; this will be confirmed in the next phase. Moreover, the survey and

cultivation of wild mushrooms will be continued this year.
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MICROALGAE AND LICHENS IN THE NORTHERN PART OF THAILAND

Y. /%mgornratt A. Chantarasnit and S. Tricha/yapom2
]Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
? Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Surveys and collections of microalgae and lichens were conducted both in the cultivated and undisturbed
areas in 8 provinces in the North, these included; Tak, Sukhothai, Pisanuloke, Utaradit, Prae, Lumpang,
Lumpoon and Chiang Mai. More than 110 genera of microalgae were identified from about 1,000 collected
samples while 91 genera of were found in 418 lichen samples. The alga Aphanochaete sp. and some other

specimens are rare species.
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ganazsIuTINGag e iR e g8 niuiieng 9 ludszindlne ladatnetszanm 1,700 dra¢n9
A9 NANBINITUIUINGT NBINIAINGT URZENITITNTG unsSeufisuiudednfiete’ld
LLa:miﬁu{fumﬂQL%mmm  Australian National University Uszineoasiasias wudnd 14 ana 75 wila uag
WURIITITNTNG 64 TUS I@ﬂaqaﬁwuﬂizﬂauﬁw Bulbothrix, Canomaculina, Canoparmelia, Everniastrum,
Hypotrachyna, Myelochroa, Parmelinella, Parmelinopsis, Parmeliopsis, Parmotrema, Relicina, Relicinopsis,
Rimelia, Wa¥ Xanthoparmelia dunulatawrialvy 5 w%e Aa Parmotrema thailandicum, Hypotrachyna
ramkhamhaengiana,  Everniastrum  scabridum, Hypotrachyna chlorobarbatica, and  Parmotrema
rubromarginatum waztflumanuasinsnludszndlng 29 wfia "LaLﬂmaﬁf:ﬁmwwmn%mwaaaqmmwﬁﬂ
nludn@ess Thauan uazuuauin 8&nNa Parmotrema ﬁﬁhmmﬁ@mnﬁq@ o 28 ofia lay Parmotrema

tinctorum Lﬂumﬁ@ﬁﬁmmwim:mUﬁﬁg@

SYSTEMATIC STUDY OF THE LICHEN FAMILY PARMELIACEAE IN THAILAND

T. Pooprang (Graduate Student), K. Boonpragob (Thesis Advisor), P. Mongkolsuk (Thesis Co-advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

This study focuses on the taxonomy and distribution of lichens in the family Parmeliaceae. Surveys and
collections of macrolichens in this family were conducted in various parts of Thailand. Approximately 1,700
specimens were studied using morphological, anatomical, and chemical characteristics. After comparison with
reference specimens and consultation with an expert from the Australian National University in Australia,
fourteen genera and seventy-five species were identified. Sixty-four chemical substances were found in these
species. The Parmelioid lichen genera of Thailand consist of Bulbothrix, Canomaculina, Canoparmelia,
Everniastrum, Hypotrachyna, Myelochroa, Parmelinella, Parmelinopsis, Parmeliopsis, Parmotrema, Relicina,
Relicinopsis, Rimelia, and Xanthoparmelia. The following five new species were described; Parmotrema
thailandicum, Hypotrachyna ramkhamhaengiana, Everniastrum scabridum, Hypotrachyna chlorobarbatica, and
Parmotrema rubromarginatum. Twenty-nine species were reported for the first time in Thailand. The richest
environments, in terms of biodiversity of this family, were dry dipterocarp forests, hill evergreen forests and
rock outcrops. Parmotrema, the largest genus of this family in Thailand, comprised twenty-eight species. The

most widely distributed species was Parmotrema tinctorum.
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TAXONOMY AND ECOLOGY OF THE LICHEN FAMILY TRYPETHELIACEAE
IN THAILAND

K. Vongshewarat (Graduate Student), P. Mongkolsuk (Thesis Advisor), K. Boonpragob (Thesis Co-advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

The objectives of this study were to investigate the taxonomy, ecology and distribution of the lichen family
Trypetheliaceae in Thailand. Corticolous lichens were collected from 63 species of host tree from 23 study
areas distributed throughout the country from elevation 0 to 2,250 meters above sea level from 1994 to 1999.
In total, 559 specimens were collected. About 519 specimens were identified to species, the rest were unable
to be determined because they lacked ascospores, which are used for identification to species level. The
identifications were confirmed at the Australian National Botanic Garden. They comprised six genera, 33
species and two varieties. Four species were not able to be identified. A new species, Laurera
meristosporoides P. M. McCarthy & Vongshewarat sp. nov, was described. It was collected from the hill
evergreen forest at 1,200 meters above sea level from Phu Hin Rong Kla National Park, Phisanulok Province.
The most widely distributed species were Laurera benguelensis and Trypethelium eluteriae. The highest
biodiversity was recorded from Khao Yai National Park, where all 6 genera that occurred in Thailand were

found. Very few samples were collected from Bangkok Metropolitan and other urban areas.

TaNunAngalAsINItTeuazinenfinus n1suszgatannisuszdndlasenis BRT A 4 43
9-12 paAN 2543 a lssusnonsuniaigu dSiminfivalan

o

a

o

o

NATAI AT LI BN

TAssns

Ongoing'project



109foud BuiobugQ

LLUDSUI

o

Do

b

msﬁnmagnsu%muuasmsu,w%n'wmmmﬂa LAY

29AaA1Ws138 sz lng

o

3lashid d17in (indnwn), Aiyad svmage (9191387U3nw1), Awn3d ygusznau (81973567U5051594)
MATEITIINGT ANLINGIAFNT NNTINGIaETINAUNG LaaurnsT NFoNwY 10240

dnmlatawsdianlunddludsanalnalasfununylaian 665 drae19 nwssalad 43 wfia luuSim
thauan thausu tidess thiuugs thiuganssm LLa:ﬁT’mULauﬁ"aﬂizmﬂ‘ﬁ'mmgo 0-2,000 LN@3 AN
szautinzLa AIIIFOUAN BTN NTUFIWINGT N183N10TNLT Uazasragaussiadlulatan 1uu 562
f8819 fanTnduun e 4 8na 22 FUa @“ﬂif: Lecanora argentata, L. calcarea, L. campestris, L. carpenia, L.
cenisia, L. chlarotera, L. dispersa, L. epibryon, L. fucescens, L. gangaleoides, L. infumescens, L. iseana, L.
parisensis, L. praepostera, L. pulicaris, L. pallida, L. rugosa, L. rugosella, L. symmicta, L. subintricata, L. varia,
Lecanora sp., Maronina sp., Pyrrhospora sp. W8z Tephromela atra wonNisInUFainaf limansasuuwnle

an 103 8819 LLazW‘U’hﬂﬁa‘ULtﬁ‘dﬁﬂﬁﬁuﬁﬂﬁﬂﬂa’]ﬂ“ﬂad“ﬁﬁ@]&lﬁﬂﬁq@

STUDY ON TAXONOMY AND DISTRIBUTION OF LICHEN
FAMILY LECANORACEAE IN THAILAND

W. Khamthim (Graduated Student), P. Mongkolsuk (Thesis Advisor), K. Boonpragob (Thesis Co-advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

Study of the lichens family Lecanoraceae is performed on six hundred and sixty-five specimens collected from
various parts of Thailand. The substrates included rock and forty- three species of trees distributed in the Hill
Evergreen Forest, the Mixed Deciduous Forest, the Dry Dipterocarp Forest, the Dry Evergreen Forest, the
Tropical Rain Forest and the Mangrove Forest. At present, determination of five hundred and sixty-two
samples base on morphology, anatomy as well as chemistry found four genera twenty-two species. These are
Lecanora argentata, L. calcarea, L. campestris, L. -carpenia, L. cenisia, L. chlarotera,
L. dispersa, L. epibryon, L. fucescens, L. gangaleoides, L. intumescens, L. iseana, L. parisensis, L. praepostera,
L. pulicaris, L. pallida, L. rugosa, L. rugosella, L. symmicta, L. subintricata, L. varia, Lecanora sp., Maronina sp.,
Pyrrhospora sp .and Tephromela atra. About a hundred samples remain unidentified. The richest in species

diversity of the Lecanoraceae is recorded from the Dry Dipterocarp Forest.
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TAXONOMY AND ECOLOGY OF THE LICHENS GRAPHIDACEAE
IN MANGROVE FOREST ON THE EAST COAST OF THAILAND

N. Pamornpol (Graduate Student), P. Mongkolsuk (Thesis Advisor), K. Boonpragob (Thesis Co-advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

The lichens Family Graphidaceae were collected from Mangrove Forests on the East Coast of Thailand from
January 1998 to April 1999. About four hundreds and thirty-five lichen samples were gathered from nine tree
species. Taxonomic study of four hundreds and twelve specimens based on anatomy, morphology and
chemistry found five genera and twenty-four species. These are Graphina antillarum, G. hiascens, G.
pseudoanaloga, Graphina sp.1, Graphina sp.2, Graphis chromothecia, Graphis congesta, Graphis
desquamescens, Graphis imshaugii, Graphis inamoena, Graphis leptocarpa, Graphis librata, Graphis modesta,
Graphis sp.1, Graphis sp.2, Graphis sp.3, Graphis sp.4, Phaeographina caesioradians, Phaeographis inusta, P.
neotricosa, P. sericea Phaeographis sp.1, Phaeographis sp.2 and Sarcographa intricans. Many genera can not
be determined to species level. Instead, species numbers are assigned for temporary name of the graphids.
Phaeographis sp.1 is the dominant species. The second dominant species is Graphina pseudoanaloga.

Sixteen other species of the graphids are host specific.
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THE DIVERSITY AND GEOGRAPHICAL DISTRIBUTION
OF VASCULAR PLANTS IN DOI LUANG NATIONAL PARK, CHIANG RAI

V. Hnusarnsunthom7, P. Rakar/yathamz, J. F. Maxwe//, S. E///‘ott7, R. Kunarakz, S. Gardner], P. Sid/sunthorn7,

G. Pakkad and P. Palee’

]Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202
ZDepartment of Geography, Faculty of Social Science, Chiang Mai University, Muang District, Chiang Mai 50202

The plant communities in Doi Luang National Park were investigated using a combination of opportunistic
collection, ecological transect sites, ground mapping & satellite image analysis. 1144 vascular plant species
were enumerated, including 374 trees, 112 treelets, 44 shrubs, 69 woody lianas, 95 vines and 450 herbs. 2
species were recorded for the first time in Thailand-Tetrastigma apiculalum Gagnep. and Polygonatum
kingianum Coll. & Hemsl. 294 tree species were recorded at the 57 transect sites, which covered a total of
29.28 hectares in all forest types. Tree species diversity was highest in mature lowland mesic evergreen
forest, both in terms of overall species richness (217 species, 74.8%) and in terms of rare species-defined
as species occuring in <5% of all sites (50 species, 57.5%). 75.2% of the park supports forest cover, but
only 33.8% of this total is in good condition. Mature lowland mesic evergreen forest occupies 4.6% of the
park (53.4 km'), which represents 20.2% of the area that could potentially support this forest type. The
remaining 79.8% is currently occupied by other, more degraded types, chiefly evergreen/bamboo. These
areas are currently concentrated in the South-east section of the park. Elsewhere the remnant species-rich
patches are generally too small and too fragmented to maintain viable ecosystems without significant
management input.

P
& o

46 TaNunAngalAsINItTeuazinenfinus n1suszgatannisuszdndlasenis BRT A 4
9-12 paAN 2543 a lssusnonsuniaigu dSiminfivalan



AMTHRATINRATIYYDINTTAULINAUAT ATNUUIRNUILNNIU ﬁszﬁumwge

475 LHAST 09 575 LHAT 6 qmrmuﬁamﬁuﬁ'ﬁ'au 9nIna1Ug

wy Unmga'? (919136), lasssn eya1sguns’ uas ond unsoAdu unndidaa: (a19138MUSnw1)
"ifinsatagun: naInderinemans lsaSenwudnaing) a. udvin a1uU19 52120
formrsnanssnla nATerdiine auzIngrmans aniingiaedieslna o. iles 1feelnsl 50202

MnmsEnaLesiuegensyo iR uas m qﬂmulm\im@tﬁéfau wWnIaste ﬁnﬂu’%nmﬁﬁﬂmiqwmu
LLm’ﬁ']@LLéTsﬁauﬁi:ﬁummga 475 LUAT %uvl,ﬂmmmaﬁﬁﬁmiiuamuﬁw’%nmdwLﬁm{'n,l,amauﬁﬂ’smga 575
Was SweNNEMLsanm 2.6 Alawas szozanfunsioliaoudidewasien w.e. 2539 Audeuiuiay
WA, 2540 YhmsgTialdanss 2 A39 lasufumuumdnin mludiuazaumedansfiduansfinuazan o
V‘hﬂ'mhﬂgﬂmwuazﬁmﬁuﬁaam’nwﬁm"l,ﬁmﬁuﬂué’msh\‘lwsim"l,ﬁuﬁa TgWeN e AL FIBABNLAZHA
voansInk il ldasunnaiia Wathan3fiassdeniia vnsussonoansmenssalsy uaslfiiudiodnsdnsds
waztAu i finenssald nediainen wwinesodealnd drranunssalinidviesnass wasldAy
G188193 % 172 da8n9 unnidn 45 196 99 ana uduitun 128 vila FMTUTTENUAN WU NTTOM LT
81 wfia 1uﬂa;uﬁ°ﬂm'§mgiwu’jnaﬁ Leguminosae, Papilionoideae ﬁi‘hmwﬁﬁ@mﬂﬁq@ fo 13 vfia aulu
ﬂgiuﬁﬂm’ﬁvﬂuﬁ'ma‘hmawmaﬁ Zingiberaceae ﬁﬁhmmﬁﬂmnﬁq@ fa 15 pfla ldvinstufinggnianiaan
anka wazngmandluzasnssaldinnaiia aneaauunasiie ﬁhmuua:"ﬁagaﬁu 9 vaInTTas ludazohia

DIVERSITY OF GROUND FLORA ALONG MAE MON STREAM ALTITUDE
475 TO 575 METRES AT CHAE SON NATIONAL PARK, LAMPANG PROVINCE

M. Panatkul” (Lecturer), V. Anusarnsunthorn” and . F. Maxwell (Thesis Advisor)
'Present address: Science Department, Chaechomwittaya School, Chaehom District, Lampang 52120
ZHerbar’ium, Department of Biology, Science Faculty, Chiang Mai University, Muang District, Chiang Mai 50202

A survey of the vascular ground flora along Mae Mon Stream at Chae Son National Park, Lampang
Province was conducted from April 1996 to March 1997. The survey area extended from the headquarters
at 475 m to a reservoir at 575 m, the total length of the area being c. 2.6 km. Collecting was done twice
per month and an effort was made to collect both flowering and fruiting material of all species there. The
specimens were collected, proper detailed notes taken, pressed and preserved by drying at the CMU
Herbarium, where identifications, specimen processing, distribution, and filing were carried out. A total of
172 plant specimens were collected, of 45 families, 99 genera, 128 vascular plants species including some
epiphytic and epilithic species along the water fall and outcrops along the stream. Detailed descriptions of
81 species were made. The dicotyledon family represented by the most species was Leguminosae,
(Papilionoideae) (13 species), and the monocotyledon family represented by the most species was
Zingiberaceae (15 species). Various phenological notes were made, including seasonality of flowering,
fruiting, and leaf production of all species. Habitat preferences, abundance, and other notes were included
for each species.
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BIODIVERSITY OF PLANTS AT TON-NGA-CHANG, SOUTHERN THAILAND

P. Sirirugsa, K. Sridith, T. Saknimit, L. Eksomtramage, P. Sawangchote, J. Leerativong,
S. Jornead and N. Tanthana
Department of Biology, Faculty of Science,Prince of Songkhla University, Hat Yai, Songkhla, 90112

Biodiversity and communities of vascular plants at Ton-Ngachang Wild life Sanctuary, Songkhla province,
were studied from April 1997 to March 1999. One area was selected to set up a 100 m x 100 m permanent
plot for the study of plant community structure and composition. Plant specimens were collected twice a
month. Plants were identified, herbarium specimens prepared and chromosome counts of some species
made. Six hundred and twenty six species of vascular plants belonging to 364 genera and 119 families
were collected. Five hundred and fifty five species were identified. One taxon, Pachylarnax praecalva
Dandy, is a new record for Thailand and several taxa are rare plants in Thailand. The plant communities in
the studied areas are classified into five types of vegetation: 1) the lower hillside and valley, 2) the ridge, 3)
the upper hillside, 4) gallery and 5) rock plat form. The chromosome numbers of 20 species in 10 genera
and three families were determined.
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STRUCTURE, LITTER FALL PRODUCTION AND LEAF DECOMPOSITION
IN A MANGROVE STAND IN SONGKHLA LAKE

N. Srisuwon’ (Graduat@ Studlent), S. Hngsupan/ch2 (Thesis Advisor), S. Maneepongg (Thesis Co-adlvisor)

’F‘acu/ty of Environmental Management, gDep. of Aquatic Science, Faculty of Natural Resources, 3Dep. of Earth

Science, Faculty of Natural Resources, Prince of Songkla University Hat Yai, Songkhla 90112

This study describes the structural characteristics, litter fall production and leaf decomposition of a
mangrove stand in the inner Songkhla Lake. The area of the mangrove stand was about 0.8 hectare. The
mangrove stand was determined to be composed of 19 species and the dominant species was Lumnitzera
ragemosa Willd. The average tree density was about 5,388 ha. The average stem volume was 127.57
m /ha. The average diameter at breast height (DBH) was 6.6 cm. The average height was 7.2 m. The
natural regeneration of mangroves was high, with the average density of saplings and seedlings being
4,370 and 16,860 plants/ha, respectively. Soil texture was clay. Soil salinity was slight. The C:N ratio
ranged from 11 to 24. Characteristics of water in the area were also monitored; pH ranged from 5.7 to 8.2
and salinity from 0 to 22 ppt, The area was flooded during the rainy season. The total annual litter
production was 1,543 g DW/m /yr. Eighty-four percent was L. racemosa litter, of which leaf litter was the
main component. The highest production of leaf and flower litter occurred during the rainy season with the
maximum occurring in October, but there was no significant difference among seasons. The fruit litter was
the second most abundant component and it was significantly higher (P < 0.05) in the rainy season than in
other seasons. Total nutrient contents, calcujated from the total L. racemosa leaf litter fall in a year, were
452.94 g DW/m for carbop, 27.15 g DW/m  for calciuyn, 9.62 g DW/m  for potassium, 7.70 g DW/m  for
magnesium, 5.77 g DW/m  for nitrogen, 0.43 g DW/m for phosphorus and 2.46 g DW/m for sulfur. The
amount of leaf litter lost through decomposition on the different substrates varied. The loss rate of litter
materials, which were placed at sites, was highest at sites that were submerged all of the year (98% in 3
months), whereas the lowest rate occurred at sites only sometimes flooded (62-86% in 3 months). The
most rapid decay of leaf litter took place within the first 4 weeks of immersion in sea water and, thereafter,
the rate gradually decreased.
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PATTERN CHANGES OF AQUATIC PLANTS IN KU KHUD LAKE (SONGKHLA)
DURING 1988-1996: A REMOTE SENSING STUDY

S. Thongkao ' (Graduate Student), R. Tansakul ? (Thesis Advisor),

N. Nintharakit and S. Pattanakiart ® (Thesis Co-advisor)

7Facu/ty of Environmental Management, Prince of Songkla University, Hat Yai, Songkhla 90112
2Departméamf of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
SF‘acu/ty of Environment and Resource Studlies, Mahidol University, Salaya, Nakhonpathom 73170

The aquatic plants of 8 stations in a ground truthing area were studied by 1x1 m’ quadrat sampling. Ten
species within seven genera were found. They were composed of seven species of submerged plant and
three species of emergent plant. All species were aggregated in distribution and the dominant species of
the study area was Cladophora sp. as ascertained by both Morisita’s Index and the Importance Index.
Bands 2, 3 and 4 of LANDSAT TM-5 data in April 1996, April 1992 and May 1989 were combined with
ground truthing data to classify the area of aquatic plants. The area change during that time was studie by
a GIS overlay technique. Aquatic plants could be classified into three groups by supervised classification
process and Maximum Likelihood algorithm. The signature of each group in the study area had signature
separability and contingency of more than 1100 and 90% respgctively, but the third group only had a
contingency of 69.83%. The total area of all groups was 6.11 km in 1996. The first group was composed
of five species of submerged plant and three species of emergent plant. It's changed area was increased to
3.95 km in the present. The second group and the third group were respectively composed of three
species angd six species pf submerged plant. The changed area of the second and third groups decreased
to 0.82 km and 1.34 km respectively in 1996.
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DIVERSITY OF HERBACEOUS PAPILIONACEAE
IN UPPER NORTH OF THAILAND

J. Thatsaneeyakorn (Graduate Student), P. Trisonthi (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Legumes are useful plants for mankind in both direct and indirect ways. The direct uses of legumes are for
nutrition, animal feed, and ground cover. Indirect uses are to serve as germplasm for improvement of
stress resistance and plant quality. Collection of legume diversity is, therefore, very important and beneficial
to produce the new cultivar and to preserved the genetic resource of the species. In this study, plant
diversity of herbaceous Papilionaceae in the upper north of Thailand was surveyed during May 1998 to
April 1999. Plant specimens were randomly collected along the main highways. Three hundred and twenty
plant specimens, collected from 90 sites, were classified into 39 genera and 101 species, of which
Desmodium and Crotalaria were mostly found. The samples were collected at the altitude range from 200
to 2,000 meter above the mean sea level, and the pH was 5-7. Most plants were growing in the sunny
area. The commonly found plants were Aeschynomene americana L., Crotalaria pallida Aiton and
Desmodium triflorum (L.) DC. This survey confirms the diversity of herbaceous Papilionaceae in the upper
north of Thailand. Also, the finding of this study can be used as database for further researches.
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MORPHOLOGY, CHROMOSOMES AND POLLEN OF PLANTS
IN THE FAMILY ZINGIBERACEAE FROM PHU PHAN NATIONAL PARK

S. Saensouk (Graduate Student), P. Chantaranothai (Thesis Advisor),
A. Thammathaworn and S. Bunnag (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Four tribes, nine genera and 45 species of Zingiberaceae were found in Phu Phan National Park. One
species, Boesenbergia baimaii, is new to science. Descriptions of the family, genera and species are
provided together with keys to genera and species, illustrations, distributional maps and ecological data.
Chromosome numbers of 42 species were determined using the Feulgen squash technique. Somatic
chromosome numbers ranged from 20 to 92. Species in the genera Boesenbergia and Curcuma could be
classified by chromosome number. Counts for 21 taxa are recorded for the first time. The external pollen
morphology was investigated in ten species of the family by means of light microscopy and scanning
electron microscopy. Pollen grains of all examined taxa were more or less spheroidal and inaperturate. Five
exine sculpturing patterns were determined: psilate, short spinate, long spinate, rugulate and micro-
rugulate. Pollen size was found to be a useful tool for clarifying taxonomic boundaries between taxa.
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THE FAMILY COMMELINACEAE IN PHU PHAN NATIONAL PARK

W. Manusilp (Graduate Student), P. Chantaranothai (Thesis Advisor),
A. Thammathaworn and S. Bunnag (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

A study of the family Commelinaceae in Phu Phan National Park was conducted from October 1996 to
March 1998. There were 6 genera and 21 species; Aneilema herbacum (Roxb.) Wall. ex Kunth., Aneilema
sp., Commelina benghalensis L., C. clavata C.B. Clarke, C. diffusa Burm. f., C. kurzii C.B. Clarke, C. obliqua
Ham, Cyanotis axillaris Roem. & Schult., C. barbata Don, C. cristata Roem. & Schult., C. villosa Schult.,
Floscopa scandens Lour., Forrestia griffithii C.B. Clarke, Murdannia gigantea Brueck., M. medica (Lour.)
Hong, M. nudiflora (L.) Brenan., M. scapiflorum (Roxb.) Royle, M. spectabilis (Kurz) Faden, M. spirata (L.)
Bruckner, Murdannia sp.1 and Murdannia sp.2. An anatomical study of leaves, leaf sheaths and stems of
all species was conducted using the peeling method and cross sections. Hairs, stomata, epidermal cells
and mesophyll cells were found to be useful for classification.
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vlﬁaqaﬁwuluﬂizmﬂvlwUﬁ‘hmu 17 BUe ﬁd‘i’f C. thorelii Pierre, C. touranense Gagnep. ex P.F. Stevens,
C. polyanthum Wall. ex Choisy, C. dryobalanoides Pierre, C. symingtonianum M.R. Henderson & Wyatt-Smith,
C. macrocarpum Hook. f., C. sclerophyllum Vesque, C. teysmannii Miq., C. inophyllum L., C. tetrapterum Miq.,
C. molle King, C. canum Hook. f., C. calaba L., C. rupicolum Ridl., C. pisiferum Planchon & Triana,
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TAXONOMIC STUDY OF THE GENUS CALOPHYLLUM L. (GUTTIFERAE)
IN THAILAND

S. Sangkaewl (Graduate Student), D. Sookchaloem’ (Thesis Advisor)
]Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900
ZThe Forest Herbarium, Forest Botany Division, Royal Forest Department, Chatuchak, Bangkok 10900

The taxonomy of the genus Calophyllum L. (Guttiferae) in Thailand was investigated by comparative
morphological study. Examined specimens comprised those collected from the field in several regions as
well as preserved specimens deposited in several herbaria in Thailand. Keys to species based on flowering
and fruiting materials have been constructed. Full descriptions supported by line drawings are provided.
Seventeen species are reported as follows: C. thorelii Pierre, C. touranense Gagnep. ex P.F. Stevens,
C. polyanthum Wall. ex Choisy, C. dryobalanoides Pierre, C. symingtonianum M.R. Henderson & Wyatt-
Smith, C. macrocarpum Hook. f., C. sclerophyllum Vesque, C. teysmannii Miq., C. inophyllum L.,
C. tetrapterum Miq., C. molle King, C. canum Hook. f., C. calaba L., C. rupicolum Ridl., C. pisiferum
Planchon & Triana, C. depressinervosum M.R. Henderson & Wyatt-Smith and C. soulattri Burman f. Three
species, i.e., C. sclerophyllum, C. teysmannii and C. canum, are new records for Thailand.
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BIOSYSTEMATICS OF BAUHINIA POTTSII G. DON IN THAILAND

S. Saengmanee] (Lecturer), T. Boonkerd and O. Thaithonj (Thesis Acdlvisor)
"Triam Udom Suksa Nom Klao, Saphansoong District, Bangkok 10240
ZDepartment of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Bauhinia pottsii G.Don is a shrub which occurs naturally along the edge of evergreen forest below 200
meters ASL. In Thailand, five varieties of this species were recorded: B. pottsii var. pottsii G. Don, B. pottsii
var. velutina (Wall. ex Benth.) K. & S. S. Larsen, B. pottsii var. mollissima (Wall. ex Prain) K. & S.S.
Larsen, B. pottsii var.subsessilis (Craib) de Wit and B. pottsii var. decipiens (Craib) K.& S.S.Larsen. Each
variety exhibits somewhat a wide range of morphological plasticity. In order to clarify their taxonomic status,
all varieties except B. pottsii var. decipiens which was not found, were investigated by numerical taxonomic
studies, consisting of 3 multivariate analyses, namely factor analysis, cluster analysis and discriminant
analysis. These analyses focused on morphological characters as follows: 7 characters of leaf, 41
characters of flower and 11 characters of pollen as well as 36 characters from 6 isozyme systems (acid
phosphatase, esterase, glutamate oxaloacetate transaminase, malate dehydrogenase, peroxidase and
shikimate dehydrogenase). The results show that this species should be classified into 3 groups -- i) B.
pottsii var. pottsii, ii) B. pottsii var. subsessilis and iii) B. pottsii var. velutina and B. pottsii var. mollissima —
based on 3 characters of flower, 2 characters of pollen and 14 characters from isozyme pattern. To
compare taxonomic status with B. purpurea and B. acuminata by analyses 74 morphological characters of
leaf, flower, pollen, pod and seed by the same techniques, the results from morphological characters alone
suggest that 3 groups of B. poftsii should be recognized as 3 varieties: i) B. pottsii var. pottsii, ii) B. pottsii
var. subsessilis and iii) B. pottsii var. velutina.
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PALYNOLOGICAL STUDY OF THE INTRAMONTANE PEAT BOG
AT DOI INTHANON, CHIANG MAI PROVINCE

R. Poungtaptim ' (Graduate Student), K. Pyramarn '(Thesis Advisor), T. Jarupongsakul : (Thesis Co-advisor)
]Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
ZDepartment of Geology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The ancient spores and pollen grains of the intramontane peat bog at Doi Inthanon, Chiang Mai Province,
were studied in order to construct a pollen and spore diagram of past deposition. A sphagnum peat core of
2 m depth, previously taken from the bog and stored in a refrigerator, was treated. A 1 cm cube was taken
for grain sampling from every 2 cm section of peat core. These subsamplings were treated by
Jarupongsakul’'s method (1987) to extract the spores and pollen grains. Extracted grains were mounted on
microscopic slides using silicone oil, AK 2000, as mounting media. In order to reconstruct the plant
community, identification and analytical investigation of deposited grains was done using a light microscope
and a scanning electron microscope. Interpretation of pollen and spore diagrams from the sphagnum peat
bog, which is at an estimated 2,565 meters above sea level, indicated that from about 4,300 years ago to
the present, the upper-montane rain forest was dominant in this area. The reconstruction also helps confirm
that recently collected pollen grains and spores from plants in the sampling site are of the same vegetation
type. Moreover, the results indicate that the climate in this area could be divided into six periods according
to fluctuations of cool and warm weather using the changes in temperate plant composition as an indicator.
This evidence further supported the theory that the Holocene climate was unstable. The occurrence of
polygonum and grass pollen grains in all periods may indicate that this area was deforested by human
activities.
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INVESTIGATION OF WILD ORCHIDS AND DEVELOPMENT
OF ECOTOURISM IN MUANG AND PANGMAPA DISTRICTS,
MAE HONG SON PROVINCE

C. Pi/uek7, P. Tr/'bounz, C. Tapsan3 and D. Tonpayom4

'Horticulture Department, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10903
ZBotany and Weed Science Division, Department of Agriculture, Chatuchak, Bangkok 10900
*Lumnam Pai Research and Service Center, Muang District, Mae Hong Son 568000

“The Chiang Mai Royal Agricultural Research Center, Department of Agriculture, Muang District,
Chiang Mai 50000

A survey of wild orchids in three hill tribe villages were made in the fertile tropical rain forests of Mae Hong
Son Province with the enthusiastic collaboration of villagers. Orchids of 172 species in 61 genera were
collected. Most of them were epiphytes. The local villagers and researchers agreed to choose trails with
many wild orchids along the way that would make good tourist attractions. The seeds of beautiful orchid
species were collected from the wild to produce seedlings in aseptic culture. Technical knowledge on
seedling care was transferred to the local villagers. Rhynchostylis gigantea seedlings, 6 months out of
flasks, were grown for general observation at the beginning of the research project. After gaining
experience, villagers produced ten thousand seedlings of Dendrobium chrysotoxum from seeds collected
from Mae Hong Son forest, which were subsequently transplanted to grow in villages. Only vigorous
seedlings were chosen to attach to forest plants along tourist trails, in the hope that they would produce
attractive flowers. Furthermore, an easy-to-do aseptic medium that used orchid fertilizer and vitamins
instread of mineral salts was successfully developed. The germination medium, BRT1, and the transflask
medium, BRT2, gave good germination and seedling development compared with Vacin-Went medium.
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AN ARBORETUM FOR PLANT GENETIC RESOURCES CONSERVATION

K. Naritoom], B. Panpradistg, d. Tawatpun3 and V. Paisooksantivatana4

'Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140

2Facu/ty of Engineering, Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140
SFacu/ty of Arts and Science, Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140
4l’—’acu/l&y of Agriculture, Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140

Rates of change of natural resources are accelerating due to the progressive disruption of ecosystems by
natural disaster and by human activities. Genetic resources needed by breeders to create better varieties
are rapidly eroding and several wild ancestral species of crop plants are endangered or extinct. It is
therefore necessary to establish a plant genetic resources collection to provide the wide genetic base
needed for crop improvement programs and for natural products. Wild ancestral species, and currently-
used and obsolete cultivars will be collected and conserved in an arboretum. Preliminary evaluation of
collected plants will be carried out. The site of the arboretum has been developed. An area for construction
has been provided, and drainage and a road is being developed. The area covers approximately 64 ha.
The major crops and crop groups being conserved are trees, wild relatives of crop plants, medicinal plants
and species, water plants, orchids, economic crops and other endangered and rare species. The arboretum
area has been arranged following the classification of flowering plants on a phylogenetic basis (Cronquist,
1988). Some species already planted in the arboretum are in the families: Araceae, Arecaceae,
Bromeliaceae, Cannaceae, Dipterocapaceae, Heliconiaceae, Liliaceae, Moraceae, Musaceae,
Nelumbonaceae, Nymphaeaceae, Orchidaceae and Poaceae.
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STUDY OF PLANT DIVERSITY IN PHU PHAN NATIONAL PARK

P. Chantaranotha/, A. Thammathaworn’, S. Moengmha/thongz, S. Khomgratokl, J. Lakerd and

P. Pompongrungrueng7

7Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
2Phu Phan National Park, National Park Division, Royal Forest Department, Chatuchak, Bangkok 10900

The plant diversity of Phu Phan National Park was studied between April 1997 and March 2000. A total of
1,835 specimens were collected. Eighteen families, 28 genera and 52 species of ferns, two families, two
genera and two species of gymnosperms, 19 families, 104 genera and 209 species of monocotyledons and
94 families, 311 genera and 513 species of dicotyledons, were identified. Boesenbergia baimaii is new to
science, five taxa are probably new to science, several taxa are new to northeastern Thailand and many
endemic species were discovered. Plant materials were described and photographs and slides were taken. All
data are being compiled into a specimen database, which is being prepared in Microsoft Access, and will be
placed on the Phu Phan Homepage. Four sample plots, 100 x 100 m, in dry dipterocarp, and one each in
mixed deciduous and dry evergreen forests were investigated. The dry dipterocarp forest can be divided into
three dominance-types, the Shorea obtusa-Sindora siamensis type, the Shorea obtusa-Dipterocarpus
obtusifolius type and the Dipterocarpus tuberculatus-Parinari anamense type. The nixed deciduous and dry
evergreen forests are Pterocarpus indicus-Irvingia malaya and Terminalia bellirica—Dillenia aurea types,

respectively.
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SYSTEMATIC STUDY OF THE FAMILY EUPHORBIACEAE IN THAILAND

K. Chazamar/t], T. Sant/'sukl, K. Lar’seng, P. van We/zens, AH. J. Esser4, . Hanakoms, P. Chanthar’anothaié,

T. BOOnthavikoon], R. Poomal, L. Phuphathanaphond C. Chantharapr’asonj and S. Larsen”

’Forest Herbarium, Royal Forest Department, Chatuchak, Bangkok 10900, gDepartment of Systematic Botany,
Aarhus University, Denmark, 3/?/jksherbar/um/Hortus Botanicus, Leiden, The Netherland, 4f-/amburgh, Germany
*Queen Sirikit Botanic Gardens, Mae Rim District, Chiang Mai 50180, éDepartment of Biology, Faculty of Science,
Khon Kaen University, Muang District, Khon Kaen 40002

A flora account of the Thai Euphorbiaceae is being carried out by foreign and Thai collaborators. A total of 67
genera comprising 387 species and 12 varieties are already revised. During the work, we found two (perhaps
three) new species and one new record in Croton. Another difficult genus, i.e., Antidesma, is composed of 18
species and five varieties, three of them are new records for Thailand, another one is a new combination and
another is a new variety. Two species in Mallotus and two in Sauropus are new to science and will be shortly
published (Welzen & Chayamarit). Twenty-three new records were found for Thailand (1 in Agrostistachys, 6 in
Aporosa, 6 in Baccaurea, 1 in Baliospermum, 1 in Breynia, 2 in Bridelia, 1 in Dimorphorcalyx, 2 in Mallotus, 1 in
Phyllanthus, 1 in Sauropus, and 1 in Vernicia). One change of status is suggested for Drypetes, i.e., that D.
indica var. dasycarpa is raised to specific level to be D. dasycarpa Phuph. & Chayamarit. One new genus record
was noted for Thailand; the incompletely known Cleidiocarpon was found in Kanchanaburi. We are also happy to
announce the description of a completely new genus, which will probably be baptized Colobocarpon Esser &
Welzen. Quite a few genera underwent name changes (Chorisandrachne is now part of Leptopus; Glyphostylus
became part of Excoecaria; Fahrenheitia is now Paracroton; Thai Sapium is split into Balakata, Falconeria,
Shirakiopsis, and Triadica; Thai Sebastiania is now Microstachys; Thai Securinega is now Flueggea; and
Synostemon was transferred to Sauropus).
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A PALYNOLOGICAL STUDY OF EUPHORBIACEAE IN THAILAND

K. Pyramarn, K. Kasetsinsombat, R. Puagntuptim and C. Khunwasi
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Pollen materials of 215 representative species belonging to 71 genera were obtained from male flowers of
fresh or herbarium specimens, acetolysed and observed by means of light and scanning electron microscopy.
The Euphorbiaceae was found to be a distinctly eurypalynous family and possible phylogenetic trends, based
mainly on pollen morphology, could be shown. Ten distinct aperture types were recognised. The apertural
system varied from non-aperturate to typical three-zonoaperturate, poly-zonoaperturate, poly-pantoaperturate
and synaperturate. The most distinctive diploporate apertural type, i.e. one ectocolpus with two endopori, was
found only in certain taxa, i.e. Leptopus australis (Zoll. et Mor.) Pojarkova and most species of Sauropus. The
sexine sculpture is obviously diverse. For example, psilate, perforate, striate, reticulate and allied types, as
well as various kinds of sexine projections, were all observed. The genus Phyllanthus has great diversity in its
pollen morphology, whereas the subfamily Crotonoideae is unique, according to its crotonoid pattern of

ornamentation.
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SYSTEMATIC STUDIES OF ARACEAE IN THAILAND

D. Sookchaloem
Forest Herbarium, Forest Botany Division, Royal Forest Department, Chatuchak, Bangkok 10900

Systematic studies of the family Araceae are proposed in order to survey species, to investigate species
habitat, habit, ecology and characteristics, to delimit species names, to collect genes and to form a data base.
Based on a preliminary survey and on references, there are an estimated 170 species and 23 genera of
Araceae in Thailand. The genus Acorus was moved to the family Acoraceae on the basis of evidence of
phylogeny and DNA analysis. Piptospatha is a new generic record for Thailand. Plants were classified
according to whether their flowers were bisexual or unisexual as follows: the bisexual flower group
characterized by plants in the subfamily Pothoideae (Pothos), subfamily Monsteroideae (Anadendrum,
Amydrium, Rhaphidophora, Epipremnum, Scindapsus) and subfamily Lasioideae (Pycnospatha, Lasia); the
unisexual flower group characterized by plants in the subfamily Aroideae (Homalomena, Schismatoglottis,
Iptospatha, Cryptocoryme, Hapaline, Aglaonema, Amorphophallus, Pseudodracontium, Arisaema, Typhonium,
Steudnera, Remusatia, Colocasia, Alocasia and Pistia). Typhonium, Homalonema and Amorphophallus are
large genera and are very diverse in Thailand compared with other regions in Asia. Epipremnum is similar to
Rhaphidophora based on ovule characters and Steudnera is similar to Remusatia based on ovule and petiole
characters. Further expeditions and revision are needed to complete this study at the interspecific level. The

current programme will be used to help complete revision of the Araceae for the Flora of Thailand.
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ENVIRONMENTAL AND ANTHROPOGENIC FACTORS THAT AFFECT AN
ECONOMICALLY IMPORTANT TREE, KO KHAO (CASTANORPSIS INDICA),
IN NORTHEASTERN THAILAND

G. Gale and S. Tripetchkul
School of Bioresources & Technology, King Mongkut's University of Technology, Thonburi, Thungkru District,
Bangkok 10140

The goal of this three-year study is to examine the following effects on Castanopsis indica: 1) branch cutting
on adult trees, 2) fire, light availability, and water stress on seedling growth and survival, and 3) light
availability and predation on seed germination. Preliminary results suggest that adult-tree growth rate and fruit
production (including trees without any branches) were not significantly different between community forests
(Naheao District, Loei Province) where branches were cut by villagers and the control site, but meaningful
results for growth rate will probably require at least three years to obtain. Fire is currently the most important
factor that affects seedling mortality in this system. Of 438 tagged seedlings that burned in March and April
1999, 63.7% were killed. Shorter (younger) seedlings were less likely to survive than taller, older seedlings.
Seedlings that re-sprouted from their root stocks grew 7.4-9.1 times faster than seedlings on the unburned
plots during the first 2 months following the fires. Nevertheless, within five months of the fires, growth rates on
all plots appeared to be similar. The total height gained by all seedlings during the study period, thus far, was
on average 40% more (6.8 cm vs. 4.0 cm) on the unburned plots than on the burned plots. This also
suggests that fire is slowing the replacement/regeneration processes for C. indica. However, at this time it is
difficult to determine the long-term effects of burning because we currently do not know the frequency of
burning nor do we know the effects of fire on seeds or older seedlings. Our other experiments on seed
germination and on seedling growth and survival under more controlled conditions are on-going.
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DIVERSITY AND UTILIZATION OF PLANT SPECIES IN TO THEP
AND KHUAN HIN LUB FOREST, SABAYOI DISTRICT, SONGKHLA PROVINCE

P. Panggul 7 (Graduate Student), S. Sdoodee * (Thesis Advisor), K. Sridith ' (Thesis Co-advisor)

’Department of Biology, Faculty of science, Prince of Songkla University, Hat Yai, Songkhla 90112
2Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112

Plants from To Thep and Khuan Hin Lup Forest that were utilized by local people were surveyed from
September 1997 to May 2000. Sixty-three plant species were collected during the study period. Scientific
names and descriptions of all species, and photographs of some of the more interesting species, were taken.
The ways in which each species was utilized by local people at Ban Rai Nua, Bahoi Sub-district, Sabayoi
District, Songkhla Province was recorded. Voucher specimens of each species were deposited at the Prince
of Songkla University Herbarium (PSU). There were 32 species of food plants, 21 species of medicinal plants,

nine plant species used as wood and one species was used as an amulet.
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MEDICINAL AND OTHER USEFUL PLANTS IN TAO DAM FOREST,
KANCHANABURI PROVINCE

U. Chiramongkolgarn (Graduate Student), Y. Paisooksantivattana (Thesis Advisor)
Department of Horticulture, Factulty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900

An ethnobotanical collection and investigation of Tao Dam Forest Reserve, Kanchanaburi Province, was
conducted at two monthly intervals from June 1999 to June 2000 in order to determine potential medicinal
and edible resources. Both herbarium and living specimens were deposited at the Department of Horticulture,
Kasetsart University, Kamphangsaen Campus. Seven hundred and forty-three herbarium samples were
collected. Forty-three percent (320) of samples were identified to species. The rest were keyed out to family
or genera, or were unidentified. Twenty-seven species were used as herbal drugs. Other species were
categorized as vegetables (41 species), fruits (9 species), edible (5 species), poisonous (5 species) and
others (9 species). Species of the latter category were utilized in various ways such as wrapping for food and
tobacco, mat making, thatching, agricultural tools, brooms and for superstitious purposes. Species introduced
into this area included vegetables (14 species), fruits (23 species), ornamental plants (26 species) and

medicinal plants (1 species).
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TREE AND SHRUB SPECIES OF KHAO WANG KHAMEN, KANCHANABURI
PROVINCE

Ch. Maneerattanarungrot (Graduate Student), 8. Na Songkhla (Thesis Advisor), T. Boonkerd (Thesis Co-advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

A study and collection of trees, shrubs and scandents at Khao Wang Khamen, Kanchanaburi Province was
conducted from May 1998 to April 2000. About 120 species were collected and classified into 82 genera
within 37 families. Among families, Caesalpiniaceae had the highest number of species, i.e. eleven species in
four genera. The second and third highest number of species were found in the families Lamiaceae (nine
species) and Euphorbiaceae (eight species), respectively. Nineteen families had from two to seven species
each and 15 families contained only one species. So far, two species have been found that are endemic to
this area. According to available taxonomic literature, three of the 120 species are new records for
Kanchanaburi Province. Taxonomic descriptions and keys to genera and species were prepared together with
taxonomic literature, ecology, geographical distribution, flowering and fruiting periods, uses and colour
photographs of each species. Specimens were deposited at the Professor Kasin Suvatabandhu Herbarium,
Department of Botany, Faculty of Science, Chulalongkorn University and at the Plant Genetics Conservation
Project at the Royal Initiation of Her Royal Highness, Princess Maha Chakri Sirindhorn Herbarium,

Kanchanaburi Province.
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TAXONOMY OF HERBS AND CLIMBERS AT KHAO WANG KHAMEN,
KANCHANABURI PROVINCE

W. Chatan (Graduate Student), 8. Na Songkhla (Thesis Advisor), T. Boonkerd (Thesis Co-advisor)
Department of Botany, Facultry of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

A study, survey and collection of herbs and climbers at Khao Wang Kamen, Kanchanaburi province, was
made from May 1998 to April 2000. One hundred and ninteen species were collected and classified into 88
genera within 37 families. Among these families, Asteraceae and Convolvulaceae had the highest number of
species, i.e. 14 species. The remaining families had from one to six species in each family. Taxonomic
descriptions and keys to genera and species were prepared together with taxonomic literature, ecology,
geographical distribution, uses and colour photographs of each species. The collected specimens were
deposited at the Professor Kasin Suvatabhandhu Herbarium, Department of Botany, Faculty of Science,
Chulalongkorn Univerity and the Plant Genetics Conservation Project at the Royal Initiation of Her Highness,

Princess Maha Charkri Sirindhorn Herbarium, Kanchanaburi province.
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TAXONOMIC STUDY OF FERN AND FERN ALLIES AT HUAIYANG WATERFALL
NATIONAL PARK, PRACHUAP KHIRI KHAN PROVINCE

Y. Yuyen (Graduate Student), T. Boonkerd (Thesis Advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The taxonomic study of fern and fern allies at Huaiyang Waterfall National Park, Prachuap Khiri Khan
Province, has been conducted during July 1999 — May 2000. One hundreds and Ninety—five specimens were
collected, they were classified roughly in to 95 species of ferns and 11 species of fern allies. the collected
specimens included 43 terrestrial, 19 epiphytic and 11 lithophytic species. Some pteridophytes thrive well in
various habitats, for example terrestrial or lithophyte epiphyte or lithophyte and terrestrial or lithophyte or
epiphyte. The collected specimens were determined and proved for identity by comparison with the known
specimens deposited at the Kasin Suvatabhandhu Herbarium, Botany Department, Chulalongorn
University(BCU), So far 75 species were identifiend. According to Flora of Thailand volume Ill, it can be
concluded 54 species are new records to Prachuap Khiri Khan. Moreover a rare species, Notholaena velutina

Tard. & C. Chr. is locally abandant here.
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A TAXONOMIC STUDY OF THE PTERIDOPHYTES
IN QUEEN SIRIKIT BOTANIC GARDENS, CHIANG MAI PROVINCE

C. Hutinan ' (Graduate Student), W. Nanakorn : (Thesis Advisor)
]Department of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900
*Queen Sirikit Botanic Garden, Maerim District, Chiang Mai 50180

A taxonomic study of the Pteridophytes at Queen Sirikit Botanic Gardens, Chiang Mai, was conducted by
ground survey and plots at every 100 m elevation along line transects that ran from 500 to 1,200 m.
Specimens were collected together with photographs and field information. Identifications were made using
references and by comparison with specimens from the Forest Herbarium (BKF), the Herbarium of the
Department of Agriculture (BK), Bangkok, and the Herbarium of the Queen Sirikit Botanic Gardens, Chiang
Mai. Identification was based mainly on morhological and anatomical characters together with ecological and
ethnobotanical information. Descriptions of all species were made, supported by photographs, line drawings
and micrographs. Sixteen families and 54 species were found as follows: Family Aspleniaceae, 3 species;
Athyriaceae, 3 species; Blechnaceae, 3 species; Cyatheceae, 1 species; Davalliaceae, 2 species;
Dicksoniaceae, 1 species; Dryopteridaceae, 4 species; Lomariopsidaceae, 2 species; Marratiaceae, 1 species;
Oleandaceae, 6 species; Ophioglossaceae, 2 species; Parkeriaceae, 9 species; Polypodiaceae, 5 species;
Pteridaceae, 5 species; Schizaceae, 2 species; and Thelypteridaceae, 5 species. The information obtained

will be very useful for the future study of Pteridophytes, especially of northern Thailand.
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FERNS IN PHUCHONGNAYOI NATIONAL PARK,
UBON RATCHATHANI PROVINCE

S. Sooksoi’ (Graduate Student), P. Chantaranothai (Thesis Advisor), S. Masuthon~ (Thesis Co-advisor)
7Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
2Departmemf of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

A morphological study of ferns in Phuchongnayoi National Park, Ubon Ratchathani Province, was conducted
between January and June 2000. Specimens collected from various parts of the park and dried specimens,
from the Forest Herbarium, Royal Forest Department, Bangkok, from the Botanical Section, Department of
Agriculture, Bangkok and from the Department of Biology, Khon Kaen University herbarium, were studied. The
survey found ferns comprising 20 families, 34 genera and 64 species. Thirty-eight species were identified and

described, with color photos and line drawings of each species attached to the descriptions.
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POLLEN MORPHOLOGY OF AQUATIC PLANTS IN THALE NOI,
PHATTHALUNG PROVINCE

P. Sukkaewmanee ' (Graduate Student), C. Purintavaragul I (Thesis Aavisor),

P. Chantaranothai (Thesis Co-advisor)

’Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
ZDepartment of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Aquatic plants were collected from Thale Noi, Phattalung Province, from April 1999 to March 2000. Seventy-
three species of plants were found. Among these species were 37 species, 31 genera and 22 families of
Dicot and 36 species, 31 genera and 12 families of Monocot. The pollen morphology of 42 species were
analysed using the acetolysis method. In addition, 35 species of pollen grains were studied using Scanning
Electron Microscope. The pollen grains were examined and the size, shape, aperture type, number of

apertures, position of apertures and ornamentation were determined.
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metriocheilos (Griff.) R.M. Smith, E. pauciflora (Ridl.) R.M. Smith, E. subterranea (Holtt.) R.M. Smith, E.
triorgyalis (Bak.) R. M. Smith, Globba holttumii Lim, G. intermedia Lim, Hornstedtia conica Ridl., H. leonurus
(Koenig) Retz., H. ophiucus Ridl. Waz Plagiostachys albiflora Ridl. luﬁhmuﬁﬂuﬁqaﬁwﬂuﬂszmﬂvlfnm‘ﬂu
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DIVERSITY AND HABITAT RELATIONSHIPS OF ZINGIBERACEAE
ALONG THE THAI-MALAYSIAN BORDER
IN YALA AND NARATHIWAT PROVINCES

C. Maknoi (Graduate Student), P. Sirirugsa (Thesis Advisor)
Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112

Plants of the family Zingiberaceae have been collected along the Thai-Malaysian border in Yala and
Narathiwat Provinces since April 1999. Forty-one species in twelve genera have been found. Twelve species
are new records for Thailand: Camptandra parvula (King) Ridl., Etlingera hemisphaerica (Bl.) R.M. Smith, E.
metriocheilos (Griff.) R.M. Smith, E. pauciflora (Ridl.) R.M. Smith, E. subterranea (Holtt.) R.M. Smith, E.
triorgyalis (Bak.) R.M. Smith, Globba holttumii Lim, G. intermedia Lim, Hornstedtia conica Ridl., H. leonurus
(Koenig) Retz., H. ophiucus Ridl. and Plagiostachys albiflora Ridl.. Two genera, Camptandra and
Plagiostachys, are new generic records for Thailand. Seven species in five genera, namely Alpinia,

Boesenbergia, Etlingera, Plagiostachys and Zingiber, are expected to be new species.
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A TAXONOMIC STUDY OF THE FAMILY ANNONACEAE
IN THE EASTERN FOREST

N. Koonkhunthod ' (Graduate Student), T. Santisuk” (Thesis Advisor )
’ Department of Forest Biology , Graduate School , Kasetsart University ,Chatuchak, Bangkok 10900
? Forest Herbarium, Royal Forest Department, Chatuchak, Bangkok 10900

A taxonomic study of the family Annonaceae in the Eastern Forest, a large conservation area in the east of
Thailand, was conducted by surveying and collecting plants. All collected plant specimens were identified
using morphological characters and then compared with identified specimens deposited in the Forest
Herbarium, Royal Forest Department and the Botanical Section Herbarium, Department of Agriculture. This
study focused on morphological characters, geographical and ecological distributions, and uses of the
species. More than forty species belonging to twenty-four genera were found, including trees, climbers and

shrubs, in various forest types. Many species were the food of wildlife.
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TAXONOMY OF TRIBE INULEAE (ASTERACEAE) IN THAILAND

P. Pornpongrungrueng (Graduate Student), P. Chantaranothai (Thesis Advisor),
A. Thammathaworn (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

A taxonomic study of tribe Inuleae (Asteraceae) in Thailand was performed between July 1999 and May 2000.
The herbarium specimens in the Forest Herbarium, Royal Forest Department, Bangkok (BKF) and Botanical
Section, Department of Agriculture, Bangkok (BK) were studied and the plants in various parts of Thailand
were collected. Three genera 16 species of this tribe were found, 13 species of which have been identified

and described. The pollen morphology of 3 species have been studied.
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TAXONOMY OF THE SUBTRIBE BARLERIINAE (ACANTHACEAE)
IN NORTHEASTERN THAILAND

P. Chaikong (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

A taxonomic study of the subtribe Barleriinae (Acanthaceae) in northeastern Thailand was conducted between
July 1999 and June 2000 by collecting specimens from various locations and examining dried specimens from
the Forest Herbarium, Royal Forest Department, Bangkok, and the Department of Biology, Faculty of Science,

Khon Kaen University. Collected specimens were identified and species described.
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Macaranga 18 70ia uaz 1 sfatas lawn M. curtisii Hook. f. (ﬁ'a), M. denticulata (Bl.) Muell. Arg. (9183LLaL),
M. gigantea (Reichb. f. & Zoll.) Muell. Arg. (1d%824), M. hosei King ex Hook. f. (mﬁdﬁm), M. hypoleuca
(Reichb. f. & Zoll.) Muell. Arg. (1135\1?1’1’3), M. indica (Wight) Wight (11@4), M. kurzii (Kuntze) Pax. & Hoffm.
(Uauu) ,M. laciniata Whitmore & Airy Shaw (8&1), M. lowii King ex Hook. f. (U&4), M. motleyana (Muell. Arg.)
Muell. Arg. subsp. griffithiana (Muell. Arg.) Whitmore (11:5\‘1), M. pruinosa (Mig.) Muell. Arg. (&Jzé‘ﬂ%nj),
M. quadricornis Ridl. (mﬁa), M. tanarius (L.) Muell. Arg. (Lﬁﬂ), M. trichocarpa (Reichb.f. & Zoll.) Muell. Arg. (1%
1), M. triloba (Bl.) Muell. Arg. (waad1n) wazidunsnumswuludludszinelneg 3 siia fa M. diepenhorstii

(Mig.) Muell. Arg. (828930), M. heynei |.M. Johnston (2a4%aIWN) Waz M. hullettii King ex Hook. f. (Neaitnagi)

TAXONOMIC STUDY OF THE GENUS MACARANGA THOUARS
(EUPHORBIACEAE) IN THAILAND

A. Teerawatananon"z (Graduate Student), S. Masuthon : (Thesis Acdlvisor)

7Present Address: Natural Science Research Division, National Science Museum
ZDepartment of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

A taxonomic study of the genus Macaranga Thouars was conducted by survey and collecton of specimens
from all over Thailand. Morphological characters were examined and ecological information was recorded.
Collected plant material was identified and compared with herbarium specimens deposited in major herbaria
in Thailand. A key for the identification of species based on morphological characters of young twigs, leaves,
flowers, and fruits was constructed. Eighteen species and one subspecies of Macaranga were recorded in
Thailand. Fifteen species were previousty recorded for Thailand. They are Macaranga curtisii Hook. f. (Lo), M.
denticulata (Bl.) Muell. Arg. (Tong taep), M. gigantea (Reichb. f. & Zoll.) Muell. Arg. (Tao luang), M. hosei King
ex Hook. f. (Ma hang khieo), M. hypoleuca (Reichb. f. & Zoll.) Muell. Arg. (Ma hang khao), M. indica (Wight)
Wight (Tao dong), M. kurzii (Kuntze.) Pax. & Hoffm. (Po taep), M. laciniata Whitmore & Airy Shaw (Sala), M.
lowii King ex Hook. f. (Pling), M. motleyana (Muell. Arg.) Muell. Arg. subsp. griffithiana (Muell. Arg.) Whitmore
(Ma hang), M. pruinosa (Miq.) Muell. Arg. (Ma hang yai), M. quadricornis Ridley (Kalo), M. tanarius (L.) Muell.
Arg. (Mek), M. trichocarpa (Reichb. f. & Zoll.) Muell. Arg. (Pan pa), M. triloba (Bl.) Muell. Arg. (Lo ngam).
Three species, namely M. diepenhorstii (Mig.) Muell. Arg. (Ma hang nam), M. heynei |.M. Johnston (Ma hang

lang fa) and M. hullettii King ex Hook. f. (Ma hang kliang) are new records for Thailand.
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TAXONOMIC STUDY OF THE GENUS ACALYPHA L. (EUPHORBIACEAE)
IN THAILAND

C. Ngernsaengsaruay ' (Graduate Student), K. Chayamarit ? (Thesis Advisor)
"% Forest Herbarium, Forest Research Office, Royal Forest Department, Bangkok 10900

A taxonomic study of the genus Acalypha L. in Thailand was conducted by surveying and collecting plants
from natural habitats all over Thailand. Photographs were taken and morphological and ecological data were
recorded for every plant species. All plant specimens were identified using morphological characters and then
comparing them with herbarium specimens deposited in the Forest Herbarium, Royal Forest Department and
the Herbarium of the Department of Agriculture. Keys to species with full descriptions of species supported by
line drawings were prepared. According to the present study, the genus Acalypha in Thailand comprises ten
species: A. brachystachya Hornem, A. delpyana Gagnep, A. hispida Burm. f, A. indica L, A. kerrii Craib, A.
lanceolata Willd, A. mairei (Lévl.) Schneid, A. pleiogyne Airy Shaw, A. siamensis Oliv. ex Gage and A.
wilkesiana Muell. Arg. Among them, A. hispida and A. wilkesiana are exotic species used in cultivation, and A.

pleiogyne is endemic to Thailand.
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wisoklaiana Cleistanthus  \ulaiwun3a lidusuraiinasluasd Euphorbiaceae lavimIraumiudayaiin
fogrnssmlduinnARsAMsTAT wazarnniseandrsrauazivdadronssalidndaluiuiitm
Uszinelne doudidousoman wa. 2540 wuhludszinelnodwssaldana Cleistanthus $1waw 14 oila
laud Ylﬁfsmm C. myrianthus (Hassk.) Kurz, wisuaz C. papyraceus Airy Shaw, C. decurrens Hook. f., We
C. denudatus Airy Shaw, C. glandulosus Jabl., FUNUAN C. gracilis Hook. f., wnuaw C. helferi Hook. f.,
LLﬁ/’Jﬁtﬂ C. hirsutulus Hook. f., C. macrophyllus Hook. f., C. praetermissus Gage, wnwaw C. polyphyllus F. N
Williams, C. rufus (Hook. f.) Gehrm. ?IluLLm C. sumatranus (Mig.) Muell. Arg., wiatild C. tomentosus Hance.
Wﬁm"l,ﬁaqaﬁfﬁmim:mﬂlunnqﬁmﬂwaaﬂi:mﬂvlmhmaww:momﬂlﬁ uazwuluhdududanlng Tu
$rwan 15 wiie 1 JuRwfiudon (endemic) 1 7fia fa Wuan C. denudatus Airy Shaw uaﬂaﬂnf:ﬁwsimvlﬁaqa
Cleistanthus 3 wRafiewinduisiwasivesuaids uanunmanialdvesing de C. glandulosus
Jabl., C. macrophyllus Hook. f. uae C. rufus (Hook. f.) Gehrm

A TAXONOMIC STUDY OF THE GENUS CLEISTANTHUS (EUPHORBIACEAE)
IN THAILAND

K. Roisungnern ' (Graduate Student), K. Chayamarit * (Thesis Advisor)
]For’est Biology Department , Graduate School, Kasetsart University, Chatuchak, Bangkok 10900
ZF’orest Herbarium , Royal Forest Department, Chatuchak, Bangkok 10900

Plants in the genus Cleistanthus (Euphorbiaceae) are shrubs or small trees. Surveys and collections have
been conducted in every vegetation type in Thailand since August 1997. Fourteen species were found, i.e. C.
myrianthus (Hassk.) Kurz (Thu-Rian-Dong), C. papyraceus Airy Shaw (Kang-Kae), C. decurrens Hook. f., C.
denudatus Airy Shaw (Pan-Ta), which is endemic to Thailand, C. glandulosus Jabl., C. gracilis Hook. f.
(Sam-Pan-Ta), C. helferi Hook. f. (Nok-Non), C. hirsutulus Hook.f. (Kaew-Nam), C. macrophyllus Hook. f., C.
praetermissus Gage, C. polyphyllus F. N Williams (Nok-Non), C. rufus (Hook. f.) Gehrm, C. sumatranus (Miq.)
Muell. Arg. (Fin-Daeng) and C. tomentosus Hance (Nuan-Pang). Cleistanthus is a widespread genus and is
found in every region of the country, especially in the southern part and mostly in evergreen forest.
Furthermore, three species, C. glandulosus, C. macrophyllus and C. rufus, which were reported as

endemics in Malaysia, were found in Thailand.
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A PRELIMINARY STUDY OF THE GENUS POLYGONUM L.
IN THE NORTHEAST OF THAILAND

P. Tubtimtong (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-adlvisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

A morphological study of the genus Polygonum L. in the northeast of Thailand was carried out between
August 1997 and August 1999. A large number of specimens, kept at the Forest Herbarium, Royal Forest
Department, Bangkok, and the Botanical Section, Department of Agriculture, Bangkok, as well as collected
specimens, were examined. A total of 22 species were collected, identified and carefully described. Root,
stem and leaf anatomy of eight species was investigated by the paraffin and peeling method. Acetolysed
pollen grains were examined with a light microscope and a scanning electron microscope. The pollen was

divided into three groups based on aperture type, i.e., pantoporate, tricolpate and tricolporate.
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anmamgwinevasisndnizeuinlunaaziueanidsuniiavasdszinalnoszniadewnuson w.a.
2540 TAOUNOENNAN WA, 2543 WUIINTWANTZAUEY 1 aNA Ao Eriocaulon L. 91wn 34 wila 310
mMydnsnatadInsTalduRsnransTld saungnumaas nsutld BKF)  wasAATAMHNANT 9%
WONBENEas NINATIMIINEAT (BK) WU 29 Tila wazainmaiivdmaislumeswiany 28 viia leodurfiad
fimsnsauadiusnludszinalng 19 o ldussonodnsasivegsazidue wiounuldtufinawans 34
wia AnmamugIwingazaasin Swan 15 aiia laviTerdlaladanwuirazeassnuanauios anwdae
ﬂﬁa\ﬁ;amsﬂﬁuuulﬁumLLazﬂﬁaagamsﬂﬁaLaﬂmammua’aammwudm:aamwﬂmﬁmﬁlm fisasNiFonn
‘ﬁl%’s (syncolpate) fgeulauuuinseu (spiraperture) Eﬂi"lx‘ma&l Lﬁumuﬂuﬁﬂmd 18-24 lulasiuay N‘ffﬂLkajL
TunanduwIaLEn 9 nmfnsansaemengimeveiiafefinly s1wam 11 wila lagdEnsaenia
wuhaannduunlaidu 2 ndu fe nsjuﬁﬁﬁamaﬁﬂuﬂwkm LLa:ﬂﬁjwﬁﬁﬁamaﬁSw

A PRELIMINARY STUDY OF ERIOCAULACEAE IN THE NORTHEAST OF
THAILAND

A. Prajaksood (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Morphological study of Eriocaulaceae in the northeast of Thailand performed from September 1997 to May
2000 found 34 species of one genus ; Eriocaulon L., 29 species of them were kept at The Forest Herbarium,
Royal Forest Department, Bangkok (BKF) and Botanical Section, Department of Agriculture, Bangkok (BK).
Twenty-eigth species were collected from various fields in the study area, 19 of which are new records of
Thailand. All of them were described and photographs. Pollen morphology of all 15 studied species examined

with light microscope and scanning electron microscope showed simple syncolplate grains, spiraperture with

parallel spirals around the grain; spheroidal, 18-24 L in diameter; sexine provided with echinate. Pollen grains
were ruptured into fragments after analyzed by acetolysis method. Leaf epidermis of 11 species were
investigated by peeling method. Epidermal cells can be divided into 2 groups; sinuous surface and smooth

surface.
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THE GENUS CLERODENDRUM L. (LAMIACEAE) IN THAILAND AND

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

A taxonomic study of the genus Clerodendrum L. (Lamiaceae) in Thailand was conducted between July 1998
and May 2000 by examining plant specimens from several herbaria as well as specimens collected from
various parts of Thailand. The plant specimens were identified and species were described and illustrated.
About 36 species were recorded. The pollen morphology of 15 species was studied using the acetolysis
method and described, and the pollen sculpture of 20 species was examined using a scanning electron
microscope. Numerical taxonomic data was also analyzed. One new species and three new records from

Thailand are expected.
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SYSTEMATIC STUDIES OF CRATOXYLUM BL.
AND HYPERICUM L. (GUTTIFERAE) IN THAILAND

N. Krissanachandee ' (Graduate Student), D. Sookchaloem : (Thesis Advisor)
]Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900
ZF’orest Botany Division, Royal Forest Department, Chatuchak, Bangkok 10900

A taxonomic study of the genera, Cratoxylum Bl. and Hypericum L. (Guttiferae), in Thailand was carried out.
The objective was to investigate species diversity, morphological characters, natural distributions and
ecological habitats, and to produce a taxonomic key to species. Based on references and a preliminary
survey, six species of the genus Crafoxylum Bl. were found in Thailand as follows: C. formosum Dyer ssp.
pruniflorum Gogel., C. formosum Dyer and C. cochinchinense Bl. were common species; C. maingayi Dyer
was found in north-eastern and peninsular parts; C. sumatranum Bl. ssp. neriifolium Gogel. was found in
northern, north-eastern, eastern and south-western parts; and C. arborescens Bl. was found only in peat
swamp forest of peninsular Thailand. Only one species in the genus Hypericum L. was found, namely H.
garrettii Craib var. garrettii, which occurred at high elevations in northern Thailand. Comparison with
herbarium specimens at the Forest Herbarium, Royal Forest Department, revealed more than one species in
the genus Hypericum. Therefore, it is expected that some species are probably new to Thailand because of
differences in morphological characters. Some species will likely have been missed in this study because they
occur only in high mountain areas, on steep slopes or on cliffs. In addition, the flowering period differed from

normal and did not coincide with the survey period.
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THE GENUS, HEDYOTIS L., IN THAILAND

K. Wangwasit (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn (Thesis Co—-Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

The morphology of the genus, Hedyotis L., in Thailand was studied from August 1998 to May 2000. Plant
data collected from dry specimens held in the department of Agriculture Herbarium, Bangkok; the Forest
Herbarium, Bangkok and the Department of Biology, Prince of Songkhla University Herbarium. Fourty nine
taxa were found in the herbaria and fourty taxa were collected in the field. Thirty six taxa have been identified

and carefully described. Pollen morphology of 11 taxa has been studied.
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A TAXONOMIC STUDY ON GENUS POLYALTHIA BLUME
(ANNONACEAE) IN THAILAND

P. Boonchalee ' (Graduate Studlent), P. Chantaranothai ' (Thesis Advisor),

A. Thammathaworn ' and P. C'ha/er’mg//ng (Thesis Co-advisor)

’Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
ZBio/ogica/ Science Research Department, Thailand Institute Scientific and Technological Research, Chatuchak,
Bangkok 10900

The taxonomic study of genus Polyalthia Blume (Annonaceae) in Thailand was conducted from August, 1998
to June, 2000 from herbarium specimens in the Forest Herbarium, Royal Forest Department, Bangkok (BKF);
Botanical Section, Department of Agriculture, Bangkok (BK); Herbarium of Prince of Songkla University (PSU);
Herbarium of Chiang Mai University (CMU). Collecting the plant specimens from various areas of Thailand
was performed. There were 26 species of dry specimens in all of herbariums and 24 species collected from
the field. Twenty-four species have been identified and described, pollen morphology of 16 species have been

examined.
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C. difformis L., C. digitatus Roxb, C. haspan L., C. imbricatus Retz., C. iria L., C. mitis Steud., C. papyrus L.,
C. platystylis R.Br., C. prolifer Lam., C. procerus Rottb., C. pulcherrimus Willd. ex Kunth., C. rotundus L.,
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THE TAXONOMIC STUDY OF SOME AQUATIC SPECIES OF GENERA
CYPERUS L. AND ELEOCHARIS R.BR. IN BANGKOK METROPOLITAN

V. Boontia (Graduate Student), S. Sriphen (Thesis Advisor)
Department of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

Aquatic species of the genera, Cyperus L. and Eleocharis R. Br., have been collected from swamps in the
Bangkok Metropolitan Area since August 1997. All specimens were classified and identified in the laboratory.
Seed morphology was also studied with the aid of a scanning electron microscope (SEM). Photographs and
herbarium specimens were prepared before placement in herbaria. Reference specimens from the herbaria of
the Royal Forest Department (BKF), of the Botany and Weed Science Division, Department of Agriculture
(BK), the Ministry of Agriculture and Cooperatives and of the Department of Botany, Kasetsart University
(KU), were selected for identification, description and key to species. The results showed that sedges were
widely distributed in swamps throughout the Bangkok Metropolitan Area. There were 19 species of the genus
Cyperus: C. alternifolius L., C. compactus Retz., C. compressus L., C. corymbosus Rottb., C. cyperoides (L.)
O. Kuntze, C. difformis L., C. digitatus Roxb, C. haspan L., C. imbricatus Retz., C. iria L., C. mitis Steud., C.
papyrus L., C. platystylis R.Br., C. prolifer Lam., C. procerus Rottb., C. pulcherrimus Willd. ex Kunth., C.
rotundus L., C. stenophyllus J.V.Sur. and C. tenuispica Steud. Only one species, comprising two varieties,
was found of the genus Eleocharis, namely E. dulcis (Burm. f.) Henschel var. dulcis and var. tuberosa (Roxb.)

T. Koyama.
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SYSTEMATIC ANATOMY OF FIMBRISTYLIS VAHL (CYPERACEAE)
IN THAILAND

K. Poonpong (Graduate Student), A. Thammathaworn (Thesis Acvisor ), P. Chantaranothai (Thesis Co-aclvisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

The leaf and culm epidermis of Fimbristylis dichotoma subsp.dichofoma (L.) Vahl, F. dichotoma
subsp.podocarpa (Nee&Meyen ex Nees) T. Koyama, F. glacilenta Hanc., F. insignis Thwaites, F. c.f. parvilenta
T. Koyama, F. spicigera Kern and F. straminea Turrill were investigated by epidermal peel F. dichotoma
subsp. podocarpa showed unicellular hairs in leaf epidermis. The rest species could be distinguished on the
basis of the distribution of prickle, the shape of subsidiary cells, the epidermal cell size and shape, the
character of epidermal cell wall and the number of rows of costal cells in leaf epidermis. In culms epidermis,
the diagnostic characters were the absence of silica bodies in costal cells of Fimbristylis c.f. parvilenta, the
rest 6 species which produce silica bodies in costal cells could be distinguished by the presence of secretory

cells ; the number of stomatal rows ; shape and wall character of intercostal and costal cells.
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SYSTEMATIC ANATOMY OF PYRROSIA MIRBEL IN THAILAND

K. Kotrnon (Graduate Student), A. Thammathaworn (Thesis Advisor), P. Chantaranothai (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Plant specimens of the genus Pyrrosia Mirbel were collected from various parts of Thailand from December
1999 to June 2000. The systematic anatomy of Pyrrosia species was investigated using lamina epidermal
peels, transections of leaves, stipes, rhizomes and roots, and spore acetolysis of collected specimens.
Anatomical characters identified from the study will be used to construct a key to species within the genus.
Thirteen species were collected and identified, three species of which were processed into permanent slides

of spores and of the lamina epidermis.
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PHYSIOLOGY AND ANATOMY OF SALT TOLERANT RICE

A. Chimrukkeaw (Graduate Student), P. Theerakulpisut (Thesis Advisor),

A. Thammathaworn and S. Bunnag (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Eight cultivars of rice, namely Daeng Dawk Kok, Look Daeng, Leuang Tha Mo, Khao Mahk Kaek, Pokkali,
Khao Dawk Mali 105, Nam Sa-kui 19 and Supanburi 2, were grown in hydroponic culture for 25 days. NaCl
was then added gradually to solutions until the concentration reached 50, 100 or 150 mM NaCl. Growth and
physiological parameters of rice were recorded 3 days after salinity treatment and leaf anatomical features
after 45 days. Increasing NaCl concentration resulted in reduction of growth in comparison with control plants
(without added NaCl). Pokkali and Leuang Tha Mo were the two best performing cultivars with the least
reduction in growth. Chlorophyll content of most cultivars increased in response to 50 mM NaCl, but
decreased at 100 mM NaCl, with the exception of Daeng Dawk Kok and Leuang Tha Mo in which chlorophyll
content increased at 100 mM NaCl. Osmolarity of leaf and root extracts increased with increasing
concentration of NaCl. Pokkali followed by Leuang Tha Mo showed the greatest increases in osmolarity.
Proline content in leaves and roots of all cultivars increased with increasing concentration of NaCl, with the
exception of Pokkali leaf proline content, which was not affected by NaCl. Protein content in roots and leaves
decreased with increasing concentration of NaCl, except for Khao Mahk Kaek leaves, in which protein content

slightly increased. The effect of NaCl on leaf anatomy is being investigated.
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VEGETATION AND ENVIRONMENTAL GRADIENTS ACROSS THE BEACH
FOREST IN SIRINATH NATIONAL PARK, PHUKET PROVINCE

R. Thunthawanich (Graduate Student), S. Sangtongpraow (Thesis Advisor)
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

The beach forest is an important plant community for maintaining coastal ecosystems. This kind of plant
community is in a stressful environment, which results in plant adaptations for this environment. This research
aimed to study the vegetation gradients across the beach forest in Sirinath National Park, Phuket Province.
Transects and plant community analysis were used in this study. The research found that vegetation gradually
changed, although it could be divided into four zones. Zone 1 began at the beach. It was a herbaceous zone
with a width of 10 to 50 m. The dominant species, determined by the highest importance value index (IVI),
was Ipomoea pes-caprae Sweet. The next zone, Zone 2, was a shrub zone with an approximate width of 5 to
10 m. The dominant species in this zone was Scaevola tacoada (Gaertn.) Roxb.. Zone 3 was a tree zone with
average width of 50 m. The dominant species was Hibiscus tiliaceous Linn.. Zone 4 was also a tree zone,
with an average 100 m width. The dominant species of this zone was Planchonella obovata Pierre. The
number of plant species, the tree height, the number of crown layers and crown cover had a tendency to
increase with increasing distance from the beach. This beach forest consisted of 104 species, 92 genera, and

53 families. Most species were in the family Euphorbiaceae.
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VEGETATION MAPPING BY ANALYSIS OF ENVIRONMENTAL FACTORS USING
GEOGRAPHIC INFORMATION SYSTEM, AT KHAO SOI DAO WILDLIFE SANCTUARY

S. Pungkul (Graduate Student), U. Kutintrara (Thesis Advisor)
Forest Biology Department, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

The study began with a literature review of secondary ecological data and related information about the
wildlife sanctuary. A database was then created based on three environmental factors, elevation, slope and
aspect. A normalized difference vegetation index (NDVI) database was also created from satellite imagery to
show the distribution of the different plant communities. Field sample plots were then set up within different
representative areas derived from the environmental database. The tree species and diameter at breast
height (DBH) were recorded within each plot and soil samples were collected in order to determine the basic
soil characteristics used for description of edaphic characteristics of plant communities. Within the sample
plots, the importance value index (IVI) and plot association were calculated. IVl data were used in Two Ways
Indicator Species Analysis (TWINSPAN) to determine plant communities. The environmental database was
then modified according to the plant community distribution and vegetation map produced. The results
showed that Khao Soi Dao Wildlife Sanctuary covers an area of 790 kmz. There were 217 tree species found,
comprising 160 genera and 61 families. Vegetation was classified into three dominant communities, dry
evergreen forest (DE), lower hill evergreen (HE-l) forest, and the ecotone between these two types. In
addition, a further two communities were identified, mixed deciduous forest (MDF) and a treeless community
found on slopes above 35 degrees. The area covered by each community was: HE-I, 11.6 km2; DE, 583.2
kmz; the ecotone, 9.6 kmz; the treeless community, 14.4 km2; and agricultural land (derived from NDVI), 171.2
km2. MDF covered a small area within the site and was indicated by a point on the map. On slopes lower
than 35 degrees, DE was restricted to altitudes from 100 to 1100 mMSL, the ecotone community to altitudes
from 1100 to 1200 mMSL, and the HE-I to altitudes between 1200 and 1600 mMSL.
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CLASSIFICATION OF TREES ACCORDING TO SALT-TOLERANCE

C. Kirdmanee7, K. Mosaleeyanon7 and R. Vanatsaku/g
'National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400
ZThe Reforestation and Extension Project (Mahasarakram), Royal Forest Department, Chatuchak, Bangkok 10900

To develop a classification of salt-tolerance for trees, the four species, Ficus benjamina Linn., Albizia
lebbeck Linn., Pterocarpus macrocarpus and Afzelia xylocarpa Roxb, were used as models. Seeds were
sterilized and germinated in vitro until the sixth leaf had developed. Media were adjusted to 0, 1, 2, 3 or 4%
NaCl. The photosynthetic rates of plantlets at different NaCl concentrations were measured. The net
photosynthetic rate of plantlets decreased with increasing NaCl concentration. Salt-tolerance was highest in
F. benjamina followed by A. lebbeck, A. xylocarpa and P. macrocarpus. These trees were then grown on
saline land. Survival rates were 50% for F. benjamina trees and 0% for P. macrocarpus trees. Twenty—two
species of trees were classified according to their salt-tolerantce. Middle levels of salt-tolerance were
found for Cassia bakeriana Craib, Pithecellobium dulce and Sesbania grandiflora Desv. Salt—tolerant trees

grown on saline land at Borabu, Mahasarakam Province, decreased the salinity level from 4% to 0.5%.
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DISTRIBUTION OF EPHEMEROPTERAN, PLECOPTERAN AND TRICHOPTERAN
LARVAE IN WATERSHED STREAMS OF NORTHEAST THAILAND

N. Sangpradub’, V. Inmuong’, C Hanjavanit, A. Asachai and P. Udonphimai
7Department of Biology, Faculty of Science, Khon Kean University, Muang District, Khon Kaen 40002
? Environmental Health Center Region 6, Department of Health, Klang Muang Road, Muang District, Khon Kaen 40000

The distribution of Ephemeropteran, Plecopteran and Trichopteran larvae in 22 headwater streams of the Chi,
Pasak and Mekong basins was investigated in Chaiyabhom, Petchabun and Loei provinces. Larvae were
collected monthly (6 replicates per stream) using Surber Samplers from November 1998 to July 1999. Adults
were caught using ultraviolet light traps, which were set over night. In addition, emergent traps were used to
collect adults, and last instar larvae or pupae were reared in the laboratory. We succeeded in associating adults
of four mayfly genera and eleven caddis fly species with larvae, but not any of the stonefly species.
Ephemeropteran, Plecopteran and Trichopteran larvae were very diverse with at least 46, 13 and 64 species,
respectively, being identified. Forest cover, altitude, water depth, water velocity, dissolved oxygen, conductivity
and total dissolved solids affected the distribution of larvae. Larvae were most diverse in the streams of the
Pasak basin followed by the Chi and Mekong basins and this corresponded with the amount of forest cover.
The presence of Plecopteran larvae, which are most sensitive to disturbance, showed that the Pasak watershed

was less disturbed than the others.
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e Ao Cheumatopsyche charites, C. chrysotermis, C. copia, C. globosa, Diplectrona sp.1, Hydromanicus
serubabel, Hydatomanicus klanklini, Macrostemum dohrni, M. midas, M. floridum, M. fenestratum, Hydropsyche
(Ceratopsyche) sp.1, Hydropsyche (Ceratopsyche) sp.2, Wae Pseudoleptonema supalak AI8NINLRINL 8 8na
13 afialawd Amphisyche sp.1, C. charites, C. chrysothemis, C. copia, C. globosa, Diplectrona sp.1,
H. chattrakan, H. serubabel, M. floridum, M. fenestratum, Hydropsyche (Ceratopsyche) sp.1, Hydropsyche
(Ceratopsyche) sp.2 Was P. supalak wué’aéauﬁmm 7 8N8 9 9ia A Hydropsyche (Ceratopsyche) sp.1,
Hydropsyche (Ceratopsyche) sp.2, Cheumatopsyche spp., Diplectrona sp.1, Hydatomanicus klanklini,
M. fenestratum, Oestropsyche sp.1 W< P. supalak unLin H. docteri Wz Oestropsyche sp.1 S‘édwuquz‘ﬁlﬁ’m
wsnudawiniu 3n 7 sflafmianuluwiisesdig P supalak \JurfialawluiiewInwas &34 Cheumatopsyche
Wumﬂﬁqﬂluﬁwmjﬂm%a snvazvesfuiuaza Nl isidyiinadeninsznediuas
ANNTNTNVBIG 8D m’;:ﬁ'mmmﬂuﬂa%’smuqmﬁ:mmﬂuaaéﬁéau Cheumatopsyche, Hydropsyche U
Macrostemum lummz'ﬁ'm’sszwLLﬁdLﬂuﬂa%'ﬂmuquﬂizmmmm P. supalak m3AnEasIiaansnideuloe
SouLazaduSuTINTIANINT53816 6 wfia A Diplectrona sp.1, Hydropsyche (Ceratopsyche) sp.,
Hydropsyche (Ceratopsyche) sp.2, H. klanklini, M. fenestratum W& P. supalak

SPECIES DIVERSITY OF CADDISFLIES (TRICHOPTERA: HYDROPSYCHIDAE) IN
PROMLAENG AND YAKRUEA STREAMS, NAM NAO NATIONAL PARK, THAILAND

S. Radomsuk (Graduate Student), N. Sangpradub (Thesis Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Hydropsychid adults were collected monthly using black light traps in Promlaeng and Yakruea streams within
Nam Nao National Park from July 1996 to September 1997. Thirteen species of caddis fly adults were collected
from Promlaeng  stream. They comprised  Amphisyche  sp.1, Cheumatopsyche  charites,
C. copia, C. globosa, C. chrysothemis, Pseudoleptonema supalak, Hydromanicus chattrakan, H. serubabel,
Diplectrona sp.1, Macrostemum floridum, M. fenestratum, Hydropsyche (Ceratopsyche) sp.1 and H. chattrakan.
These 13 species, plus M. dohrni, M. midas and Hydatomanicus klanklini, were also collected from Yakruea
stream.  Nine species of hydropsychid larvae inhabited Promlaeng stream. They were Hydropsyche
(Ceratopsyche) sp.1, Hydropsyche (Ceratopsyche) sp.2, Hydropsyche doctersi, Cheumatopsyche sp.,
Diplectrona sp.1, H. klanklini, M. fenestratum, Oestropsyche sp.1 and P. supalak. With the exception of H.
doctersi and Oestropsyche sp.1, larval species found in Promlaeng stream were the same as those found in
Yakruea stream. Pseudoleptonema supalak was the dominant species in Promlaeng stream whereas
Cheumatopsyche larvae were the most abundant in Yakruea stream. Substrate types and water velocity were
important factors that influenced the distribution and abundance of hydropsychid larvae. Flooding was a factor
that controlled populations of Cheumatopsyche, Hydropsyche and Macrostemum. Dryness was a factor that
controlled populations of P. supalak. The association of larval with adult stage was successful for Diplectrona
sp.1, Hydropsyche (Ceratopsyche) sp.1, Hydropsyche (Ceratopsyche) sp.2, H. klanklini, M. fenestratum and
P. supalak, and life history studies of these species were undertaken.
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GRREVES mad3suifisussnitedrmsfifinlnaaseartiudssfiiinlnaiesunsgwest wohsmsndin
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DIVERSITY AND DISTRIBUTION OF TRICHOPTERAN ADULTS FROM STREAMS
AT DIFFERENT ALTITUDES IN DOI SUTHEP-PUI NATIONAL PARK,
CHIANG MAI PROVINCE

T. Prommi (Graduate Student), P. Chantaramongkol (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

A study of the diversity and distribution of Trichopteran adults in a permanent stream and two temporary streams
in Doi Suthep-Pui National Park, Chiang Mai Province, was conducted from April 1998 to July 1999.
Trichopteran adults were sampled in the permanent stream, Huai Kaew stream, at altitudes of 950, 800, 700 and
650 m a.s.l. (meters above sea level) and in the temporary streams, Huai Palat and Huai Koukaow streams, at
700 and 550 m a.s.l. Eighteen families comprising 144 species were found to inhabit the streams. The six most
species-rich families were Hydropsychidae followed by Philopotamidae, Polycentropodidae, Lepidostomatidae,
Rhyacophilidae and Psychomyiidae, but a greater total number of individuals were recorded for Hydropsychidae
than for any other family. Twenty-five species of Trichopteran adults are expected to be described as new
species. Only 10 of the 144 species were found in all months and at all elevations. Comparison of adult
caddisflies between the permanent stream and the temporary streams showed that the permanent stream had a
higher species richness and greater number of individuals than the temporary streams. Overall water quality
from the different streams was not much different, but alkalinity, conductivity and total dissolved solids in Huay
Palat differed to that of the other two streams. Odontoceridae and Polycentropodidae are correlated to several
physico-chemical factors (P<0.05), but Rhyacophilidae, Xiphocentronidae, Leptoceridae, and Helicopsychidae
were not related to any of the studied factors (P<0.05).
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3Entomology Research Museum, Lincoln University, New Zealand
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THE SCARABAEINAE DUNG BEETLE FAUNA OF NORTHEAST THAILAND

Y. Hanboonsong’, S. Chunr’amz, S. Pimpasa/eeg and R. Emberson3

’Department of Entomology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002
ZD/vis/on of Entomology and Zoology, Department of Agriculture, Ministry of Agriculture and Cooperatives,
Chatuchak, Bangkok 10900

BE‘ntomo/ogy Research Museum, Lincoln University, New Zealand

A list of Scarabaeinae dung beetles collected from both agricultural land and forested areas in the Northeast of
Thailand is presented. All together 160 species in 18 genera are recorded. The genus Onthophagous is the most
diverse species group in which 97 species were found. The genera of Caccobius, Cassolus, Panelus,
Phacosoma and Sisyphus are mainly confined to forested habitats while the genera, Onitis and Oniticellus, occur
very commonly in domestic animals dung. The ecological habitat of each dung beetle species that was found is

also presented.
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BIODIVERSITY OF INSECTS AT TON-NGA-CHANG
WILDLIFE SANCTUARY (BANTAD MOUNTAIN RANGE)

C Pho/gunth/'n7, S. Watanasit' and S. Permkam

]B/'o/ogy Department, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112

2Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla
90112

An area of primary rainforest was selected and a permanent study site of 100x100 m was established. The site
was divided into small 10x10 m quadrats for long-term ecological study. Light traps were set up to collect insects
for three consecutive nights. Insects were hand-picked from the light traps from 6.00 p.m. until midnight. Malaise
traps, flight intercept traps, pitfall traps and yellow pan traps were left for five days whereas litter samples were
taken at one time. Insect monitoring was conducted twice during each dry and wet season for a two year period.
Monitoring at the permanent site revealed insects from 14 orders. Although the same five orders (Collembola,
Coleoptera, Diptera, Hymenoptera and Lepidoptera) comprised the majority of the insects caught (~90%) for
both seasons, there were seasonal changes in their abundance. Detailed study was carried out on the dominant
groups which were considered to be insect indicators of forest health, i.e. ants (Formicidae: Hymenoptera) and
loopers (Geometridae: Lepidoptera). A total of 59 species in 31 genera of seven subfamilies were listed for ants.
Six geometrid species in the genera Achrosis, Biston, Ourapteryx and Xeropteryx are confirmed to be new to
science. The results from this study will form an important database to be used for purposes of rain forest

conservation and management in the future.
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TRICHOPTERAN BIODIVERSITY IN THAILAND AND ITS APPLICATION TO THE
ASSESSMENT OF WATER QUALITY

P. Chantaramonqko/, A. Ma//ckf and P. Cha/'bu]
]Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202
*Austrian Academy of Science, 3293 Lunz am See, Austria

This project is a continuation of a survey of Trichoptera in Thailand, which was started in 1987. The
Trichoptera fauna of Thailand has been found to be unique. From 525 identified species, 400 were new
species (76%), all of which have been described by the first two authors. Following the investigation of 57
new sampling sites, mainly water bodies of different national parks in Thailand, 15 new records, 1 new genus
and 41 new species have been found. More than 70 samples are still unidentified. These are expected to
include more new species, which will be described according to the International Code of Zoological
Nomenclature (ICZN). To relate the diversity of Trichoptera in the River Ping with water quality assessment,
multivariate techniques were applied using the software PATN. At least 12 species of Trichoptera can be used
as bioindicators of water quality. Sampling sites can be grouped according to the magnitude of impact from

different land use patterns.
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DIVERSITY AND DISTRIBUTION OF TRICHOPTERA LARVAE IN STREAMS AT DIFFERENT
ALTITUDE ON DOI SUTHEP-PUI NATIONAL PARK, CHIANG MAI PROVINCE

S. Silalom (Graduate Student), P. Chantaramongkol (Thesis Advisor)
Department of Biology, Faculty of Science, Chaing Mai University, Muang District, Chaing Mai 50202

Diversity and distribution of Trichoptera larvae from three streams at different altitudes in Doi Suthep-Pui
National Park, was conducted from April 1998 to July 1999. Fifteen families of Trichoptera larvae were found,
however their distribution depends on the stability of permanent habitats. All families of Trichoptera could be
found at Huai Kaew, whereas some families were not found in temporary habitats viz. Huai Palad and Huai
Kookaow. In addition, they were found least in Huai Palad, because the site is characterized by exposed
bedrock where the current velocity is very rapid. Moreover, distribution in each family depends on type of
habitat. Prominent families in fast-flowing areas include Brachycentridae, in slow-flowing areas Ecnomidae,
and in leaf-litter zones Molannidae. The stream elevation was correlated with number of Trichoptera larvae,
and clustered into three groups. The first group had the most families, found in Huai Kaew where the altitude
was 800 m, 700 m, 650 m and Huai Kookaow where the altitude is 550 m. The second group was Huai Kaew
at 950 m, and the third group, with the least number of families, at Huai Palad where the altitude is 700 m.
Identification to species level was done for Philopotamidae. The distinguishing characteristics of coxal process
and frontoclypeal apotome can be used to separate species into 28 morphospecies (msp.). Philopotamidae
msp. 8.1a shows a negative correlation with stream width, velocity, and turbidity in which larval population
decreased when streams are disturbed. In addition, there is a positive correlation with alkalinity, conductivity,
total dissolved solids, ammonia-nitrogen, and nitrate-nitrogen and the number of larvae (P<0.05). The Life
cycle of the same species of Trichoptera larvae was studied in a different habitat, and showed a different life
cycle. The increases of Trichoptera larvae in both numbers and growth in temporary habitats often change in
order to cope with the surrounding local habitat.
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oudwiay we. 2543 wuuwaswuanlsaninduduiuasil uSiam rifle wWu 5 296 10 Biia Tnaglwad
Hydropsychidae, Lepidostomatidae, Glossosomatidae, Philopotamidae, ez Polycentropodidae 13120 pools
WU 4 296 4 il ﬁ'@a%ﬂmdﬁ Hydropsychidae, Lepidostomatidae, Leptoceridae, Calamoceratidae U
debris pools WU 3 294 3 viia ﬁ'@a%ﬂmdﬁ Hydropsychidae Lepidostomatidae L&z Polycentropodidae N?T‘ﬁlwu
lumwﬁ'u‘ﬁ'agz}aﬂﬁa Hydropsychidae Wz Lepidostomatidae mmdﬁﬁwuluﬁ'uﬁagﬂ'amamﬁa
Glossosomatidae WuluUSLI04 riffle &3 Leptoceridae 8z Caramoceratidae wuluuSian pools f1RIUNT

L%auims:wméhEiauﬁ'uéhLLﬁﬁwuﬂi‘la%ﬂm:anmﬁﬁs

BIODIVERSITY OF TRICHOPTERA IN RELATION TO DIFFERENT MICROHABITATS

T. Kaewtapee (Graduate Student), P. Chantaramongkol (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The diversity and habitat types of Trichoptera from Huai-Kaew stream at an altitude of 650 m above sea level
in Doi Suthep-Pui National Park were determined from October 1999 to March 2000. Emergence traps were
used in three different types of habitats: riffles, pools, and debris pools. Five families comprising ten species
were found in riffles, namely Hydropsychidae, Lepidostomatidae, Glossosomatidae, Philopotamidae, and
Polycentropodidae. Four families with four species, i.e. Hydropsychidae, Lepidostomatidae, Leptoceridae, and
Calamoceratidae, were found in pools. Three families with three species were found in debris pools, i.e.
Hydropsychidae, Lepidostomatidae, and Polycentropodidae. This study showed that Hydropsychidae and
Lepidostomatidae were found in all three habitats. Glossosomatidae was found only in riffles, whereas
Leptoceridae and Calamoceratidae were found only in pools. The relationships of larvae with adults are being

determined as part of ongoing research work.
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FUsLIRLALARNINANARNTIUNFBITaNAIRaUUaaNU
(TRICHOPTERA: CALAMOCERATIDAE) Tud1s1sfiuansnenu
VRN UUHAIVIARDE FINW-U e FanInLdeslus

= v a o a oo |2
LWEYUY BIINLAWIRATIN (WNANET), WITIWE aunIndAa (919713871U3017)
MATITIIne Auinermans aniineaeidelnal o. 1l 1Feelna 50202

mMsanEalisiansssananintuiisasvaunainuautaaninaed Calamoceratidae  Liai3auifiny
izﬂiwﬁ;@ﬁﬁwmiﬁnmﬁLﬂuﬁwm‘muu%’amn Ao S1T1IILRIANG AUATITLULENIT A8 et 7
mmgqmmzﬁm‘zm:mﬁizﬁuLﬁmﬁ"u laglditnsiaanunissesdinialumsdnsniedia 1435015 gut
analysis AN IUREIIMITRAN WazlEID non-cohort technique-the instantaneous growth method luns
fumsaTNaNaatuAgad msiiudletiaunasmuaulasniin Lmﬁ@qmmwﬁnﬁaum 1 o33 du
a1 1 3 waanmsansn lulfaunuena w.a. 2542 Hafauluan w.a. 2543 WUINABIREMIAN Lazdn
eui SeaHanand wigesse wyiniy 27.6 TaanSUNTU AFDW (ash free dry weightyansnaLuas was
47.09 D8ANTNNY AFDW/ANTI9NAT UassATHaNATuTigasdaliviniy 246.38 Hadn3uniy AFDW/@1319
LUAT U8 420.40 TaANTH AFDW/ANT19L0AT MUEGL 9INN5AN®N gut analysis WUUNaIwkanLaantinfin
s TInAY uazanTlasanizngylaezaoudua1n LazANNRAINAAIBTBIANANTHVBIUNAIN UL
Unansinlusssmermananunanua 9 196 18 ana 37 Tila Tugnmsdasuinusisnue 11 296 28 ana 57
5fie NNSWLAILELSBasuasuenLaantinaed Calamoceratidae luudazidion ugadIFIRRiINsng
Lmuvl,&iﬁqg]mamaatmawuauﬂaaﬂﬁnaﬁﬁt ﬁ%m%'uqmmwﬁ'lmaﬁmmﬂmwua:mﬁa:ﬁwmﬁﬂmﬁd

ANUFNRREIUMIUINguasuuasrnanlaaninde 1

LIFE HISTORY AND SECONDARY PRODUCTION OF CADDISFLIES (TRICHOPTERA:
CALAMOCERATIDAE) INHABITING DIFFERENT STREAMS
ON DOI SUTHEP-PUI NATIONAL PARK, CHIANG MAI PROVINCE

P. Thamsenanupap (Graduat@ Student), P. Chantaramongkol (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

This investigation involved a study of the life history and secondary production of the caddisfly family
Calamoceratidae inhabiting a temporary stream (Huai Palad) and a permanent stream (Huai Kaew) at the
same elevation. Size-frequency histograms were used for studying the life cycles. A non-cohort technique-The
Instantaneous Growth Method was used to evaluate secondary production and also to identify the main food
sources by gut analysis. Caddisflies specimen and water samples have been collected monthly over one year.
The daily production of Calamoceratidae larvae in Huai Palad and Huai Kaew over the period September
1999-March 2000 was 27.6 mg AFDW (Ash Free Dry Weight)/ m’ and 47.09 mg AFDW/ m’. Annual
production in Huai Palad and Huai Kaew was 246.38 mg AFDW/ m’/ year and 420.40 mg AFDW/ m’/ year.
The main food sources were detritus and algae, especially diatoms. Diversity studies based on the adults of
Calamoceratidae and other Trichoptera found 9 families 18 genera and 37 species in Huai Palad and 11
families 28 genera and 57 species in Huai Kaew. The presence of Calamoceratidae adults in every month of
the year indicates that they develop as a non-cohort. Physico-chemical aspects of water quality will be

examined for correlation with the occurrence of Calamoceratidae using Multivariate Technique.
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ANAAINTRAYDBILNAIHUEUUADNYU1I9FA LEPTOCERIDAE

Tuds1sdrangiaia uasiigwsauas anauuiedfuinu?

Uszam idauadn (¥nAnw1), wona udelszay (a19138MUSne1), ghx1 nigaldiy (819136MU5nw1594)
NIATATITNGT A TNYIAIERT NH1TNEIAEADUUAY 8. LlBY 28IAW 40002

ANENANIRAINTRATEILLaIMEULaaNINIIA Leptoceridae lusssdaonaiaie uaziiawinuds gnew
wITNENAY ITWINNLABUNINGIAN W.A. 2540 TILADURINIAN W.A. 2541 WUIZBTAILANIDUNAIANDH
Usaninedilranue 6 ana 10 wika Msienguelawulies 3 wila Aa Adicella capitata, Ceraclea sp.1
Was Oecetis biramosa SIWAWIDWINLEINU 8 T9ia Ao Adicella dryope, Ceraclea sp.1, Ceraclea sp.2,
Leptocerus sp., Oecetis meghadouta, Setodes alampata, Setodes sp.1 Was Triaenodes pellectus JeuTAI8aw
WUNIBUA 5 ana 8 vile fidnauadenwy 6 wfia Ao Adicella sp.1, Adicella sp.2, Athripsodes sp.1,
Leptocerus sp.1, Leptocerus sp.2, Oecetis sp.1 LLazﬁﬂ'ovl&immimqulaqavl@T FUATIs NI LI LRI ERNN
Waunga3adn 2 Tia Aa Oecetis sp.2 WAz Setodes sp.1 MNMIANENLIN UL AR HaR e NS
37192 3RUUL non-seasonal LLa:mﬁLﬂﬁ:ﬁmaLaummwaaéﬁéam:mq@ﬁﬂwaumamuauﬂaaﬂﬁwﬁ@
Leptocerus sp.1 WUINUSIAA@aNduUn3s laoznay WazgI%INe 3% Setodes sp.1 WuUIUSlAALAEaN

Fun3d laazaay sRINY LATADWLA

SPECIES DIVERSITY OF LEPTOCERIDAE (INSECTA: TRICHOPTERA)
IN PHROMLAENG AND YAKRUAE STREAMS
AT NAM NAO NATIONAL PARK, THAILAND

P. Nuangchalerm (Graduate Studlent), N. Sangpradub (Thesis Advisor), C. Hanjavanit (Thesis Co-aclvisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Larvae and adults of leptocerid caddisflies were collected monthly in Yakruae and Phromlaeng Streams, Nam
Nao National Park from July 1998 to August 1999. Ten species belonging to six genera of leptocerid
caddisfly adults were found. In Yakruae Stream, Adicella capitata, Ceraclea sp.1 and Oecetis biramosa were
found. Adicella dryope, Ceraclea sp.1, Ceraclea sp.2, Leptocerus sp., Oecetis meghadouta, Setodes
alampata, Setodes sp.1 and Triaenodes pellectus were found in Phromlaeng Stream. Eight species belonging
to five genera of leptocerid caddisfly larvae were found. Adicella sp.1, Adicella sp.2, Athripsodes sp.1,
Leptocerus sp.1, Leptocerus sp.2, Oecetis sp.1 and an unknown genus inhabited Yakruae Stream. All of the
previous larval species as well as Oecetis sp.2 and Setodes sp.1 were found in Phromlaeng stream. Their life
histories showed non-seasonal patterns. Detritus, diatoms and algae are reported as the major foods of the
final instar larvae of both Leptocerus sp.1 and Sefodes sp.1, but only chironomid larvae were found in the gut

of the latter species.
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AHAAINTUAVBILHNAINUBUUABNU1I9FA PHILOPOTAMIDAE

Tudnsrsdrangiaia uasiigwsauas anauuiedfuInu?

laanwal laevs (dnfnwn), wona uaeUszav (a19138mUsnw), 9in nigeady (81913587U3n81594)
AATAITITNGT ANSINGIAIENT NAIINGIABZEHUNY 0. LlBY 2OUUAW 40002

M3ANEBIANURAINTHAaILNRIN K UUaBN1IN29¢ Philopotamidae lud1s1swiangese uaziIawINLRS
qﬂmuuﬁwﬁﬁmma lasiiuMmatniszuzddan anue wazauanls MoATdiguanyniden szniafion
ANTIAN W.61. 2542 F9LEEUNBANAY W.6. 2543 WUTDERALAN S BTBILNAIMHaRURBNINSFITIAA 1 ana
5 i@ ﬁﬂﬁﬁiﬁ?ﬂ%tﬂ’ﬁLﬂ%awuﬁa 5 4@ Aa Chimarra akkaorum, C. bimbltona, C. khamuorum, C. spinifera 8
C. pipake muﬁﬁwwmuﬁdwumwwz C. bimbltona W8z C. khamuorum J=82G18aUNL 2 88 6 iia Ao
Chimarra akkaorum, C. khamuorum, Chimarra sp.1, Chimarra sp.2, Chimarra sp.3 Wae Wormaldia sp. nﬂ“ﬁﬁ@
wWurITiFsngieTe wasiinnsauds musnidenlssnnuiuRutenieszzMseunazszozaudaield 2
wiia fio C. akkaorum uaz C. khamuorum laawuin@Isauses C. khamuorum HANURWULITNIIFUIININGN
ms@i%ﬁummiavlﬁﬁa%msw:ﬁﬁagamadﬁaéammamuauﬂaam{naﬁ Philopotamidae e T215238 uas
ALATEANILA NN TTBIRIBa% TIUNIILA TR TITENIIMBM WIS AN FIRRERUNIN TN BTBIe I8 a%

w3 bl

SPECIES DIVERSITY OF PHILOPOTAMIDAE (INSECTA TRICHOPTERA)
IN YAKRUAE AND PHROMLAENG STREAMS,
NAM NAO NATIONAL PARK, THAILAND

W. Chaiyapa (Graduate Student), N. Sangpracdub (Thesis Advisor), C. Hanjavanit (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Adult, pupal and larval stages of philopotamid caddisflies were monthly qualitative sampled in Yakruae and
Phromlaeng Streams, Nam Nao National Park, from January 1999 to May 2000. Five species of Chimarra
adults: Chimarra akkaorum, C. bimbltona, C. khamuorum, C. spinifera and C. pipake were collected from
Yakruae Stream. Only C. bimbltona and C. khamuorum were found in Phromlaeng Stream. Chimarra
akkaorum, C. khamuorum, Chimarra sp.1, Chimarra sp.2 and Chimarra sp.3 and Wormaldia sp. larvae
inhabited both streams. Successful association of larvae with adults occurred for C. akkaorum and C.
khamuorum. The larvae of C. khamuorum showed morphological variation. The project is still in progress,

including the analysis of larval gut contents and the distribution of larvae in relation to environmental factors.
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AHAAINTUAYBILHNAITULY1299A LEPTOPHLEBIIDAE

Turengia3e wazdIansauas aNeIuLHIBIRLINUT

- o g % oo |2 o a cd 2 i}
aaInItd wIwg (WNAN®I), wgna udetszay (8191387U3nw7), AN WI1g9I682 (9191981U3N971994)
NIATANTITNGT A TNYIAIERT NH1TNEIAEADUUAY 8. LlBY 28WIAW 40002

AnwianunaInTiavaIunasBlzu11296 Leptophlebiidae  lukaswngiaia uasiiawsuuas aNIUUHITG
inun lanfudatnadsen wazddais ﬁm%ﬁ%a@mmmﬁaua:ﬂ%ﬂ FRINNABUNINGIAY W.A. 2541
DIUFBUNYUEY W.A1. 2542 wudsauuasznfidenguade 4 ana 7 aha YRuwInuaIwy 5 ana 8 Tiie
Fuduinufidendgiese 4 ana 6 7He FUNTULAIWY 5 ana 7 Tiie silafinuriigasdss de Choroterpes
(Euthraulus) sp.1, Choroterpes (Choroterpes) sp., Choroterpides sp., Cryptopenella sp., Tharulus sp.1 Wae
Tharulus sp.2 &34 Choroterpes (Euthraulus) sp.2 WuLﬂWW&ﬁﬁﬁﬂm}j’]Lﬂ%a lu“umz‘ﬁl Isca (Minyphlebia) sp.
W8e Habrophlebiodes  sp. WULQWW:ﬁﬁ’JUWi&ILLﬁG @T’sEiauﬁwm‘hmuﬁ'smnﬁy'maoéhmi fa Choroterpes
(Euthraulus) sp.1 Wae Cryptopenella sp. AURAL §I% Choroterpides sp. WﬂJﬁJ’mﬁﬁ’JUWi&lLLﬁo ANV
nazuatin fmlihesi dussudiaraonn warSanmeanBanaran eI IRaIEITIILANGNIIWEENS
Sinandy munmifeulosdsen uazdnduio laumudsslukesfiansld 2 ofia #a Choroterpes

(Euthraulus) sp.1 wae Cryptopenella sp.

SPECIES DIVERSITY OF MAYFLIES (EPHEMEROPTERA: LEPTOPHLEBIIDAE)
IN YAKRAUE AND PHROMLAENG STREAMS
AT NAM NAO NATIONAL PARK, PETCHABUN PROVINCE

A. Phaphong (Graduat@ Student), N. Sangpradub (Thesis Advisor), C. Hanjavanit (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Qualitative sampling of Leptophlebiid mayflies from Yakraue and Phromlaeng Streams at Nam Nao National
Park was conducted monthly from July 1998 to June 1999. Four genera and seven species of mayfly larvae
were found in Yakraue Stream and five genera and eight species were found in Phromlaeng Stream. Adults
of four genera and six species of mayflies were found in Yakraue Stream whereas five genera and seven
species were collected from Phromlaeng Stream. Choroterpes (Euthraulus) sp.1, Choroterpes (Choroterpes)
sp., Choroterpides sp., Cryptopenella sp., Tharulus sp.1 and Tharulus sp.2 were found in both streams.
Choroterpes (Euthraulus) sp.2 inhabited only Yakraue Stream while Isca (Minyphlebia) sp. and
Habrophlebiodes sp. occurred only in Phromlaeng Stream. Choroterpes (Euthraulus) sp.1 and Cryptopenella
sp. were the most abundant mayflies in both streams. Water velocity, conductivity, TDS and DO were
significantly different in both streams. By rearing nymphs in the laboratory, the nymphal stages were able to

be associated with the imago of Choroterpes (Euthraulus) sp.1 and Cryptopenella sp. and Cryptopenella sp.
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LonuIlebrBLUUELUDL Y

4

AStUSYUNEUAIMNKRAINTRAVAINIUNIDA LULRAINITG LAZUKAINU KA

ATWT udiae (BnAnw), wana udslssau (219136MUTNW1), gANT ngyaddly (8197138MUSn¥15I4)

a A A a 6 a Qo I = g
MAFTTIINGT AmSINeNaIaas un1Ineauvanuau a. ey vauunu 40002

ansanananaiiaasuindaluumdsinis uazunasinlng ONEUUAITIAN WU TINTAENAUAT 83D
L%oqmmwnnLﬁaué'iy'al,l,@il,?mumngfmm W.el. 2541 DaLADUINWILN W.0. 2542 WURAWNEANIRaA 11 29 37
ana 44 wile Tasunasinfiany 11 296 25 ana 28 iia sauunaoinlnany 9 296 25 ana 30 Tl 1AV
wuwidefnuluundsinnssasdanunandenuuinds 18 wdia mw?’iwumﬂﬁq@lmma'aﬁwﬁq laun
Rhyacobates imadatei Andersen and Chen Was Chenevelia stridulans Zettel sauunainlwawy Limnometra

matsudai Chen and Zettel mﬂﬁq@]

SPECIES DIVERSITY OF FRESHWATER BUGS (O. HEMIPTERA: INSECTA) IN LENTIC AND
LOTIC HABITATS

S. Saeheng (Graduate Student), N. Sangpradub (Thesis Advisor), C. Hanjavanit (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Lentic and lotic freshwater bugs (Hemiptera) were qualitatively sampled on a monthly basis from Phu Phan
National Park, Sakonnakorn Province, from July 1998 to June 1999. A total of 11 families, 37 genera and 44
species of aquatic bug were found in both habitats. Eleven families, 25 genera and 28 species of freshwater
bugs occurred in lentic habitats, whereas nine families, 25 genera and 30 species were found in lotic habitats.
Eighteen species differed between the two habitats. Rhyacobates imadatei Andersen & Chen and Chenevelia
stridulans Zettel were the most abundant in the lentic habitats, whereas Limnometra matsudai Chen & Zettel

were the most abundant in the lotic habitats.
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AMNKANYHALDILNAITUZU1779H HEPTAGENIIDAE
Tudnsrsdrangiaia uasiigwsauas anauuiedfuInu?

yages yyge' (¥nAnwn), wgna uasseau’ (8191587U5nw), et UuseA ° (819136MU5nw1598)
'11ATAIFITINGT ASTNEVFENT NAVINSIADIDUKAY 8. LD 2O 40002
2IATIISIANARST AMENSNEINTETING IR NN1INIEFIIAIUATHNS 8. nalngl d9287 90112

anwanunainsiiavaiuuniBiza12244 Heptageniidae  ludmaiionagueio uazkaowinuds agneu
W@t lagvnsiiudletnidsen uasdudiuse @T’sﬁ'ﬂ%oqmmmaauam?@ EAINILAOUN N
WA, 2542 F9LEEUNOBANAN W.A. 2543 WUGIBEM UazALANTBUBILNAITUZ117796 Heptagenidae 11wua 4
ana 4 %a Ao ana Cinygmina sp., Thalerosphyrus sp., Asionurus sp. Wa% Rhithrogeniella sp. WazWu31
Cinygmina sp. ﬁmmqﬂ"gumﬂﬁq@ 3898940 @8 Thalerosphyrus sp. MuESL sasaidonlasfisanuazen
Gainlana 4 fia nnaasdlues fians mm:ﬁﬁwé’mmgﬂé’mgmﬁwmmmé‘;éama:ﬁaLﬁ&ﬁ'ﬂ uae

=2 a o A = a wn
ﬂﬂﬂ']ﬂ'ﬁﬁ]ify"ﬂa\W]'JaauLWﬂﬂﬂH’]ﬁ’Jﬂizﬂ@](ﬂa‘lﬂ

SPECIES DIVERSITY OF HEPTAGENIID MAYFLIES (EPHEMEROPTERA)IN YAKRUAE
AND PHROMLAENG STREAMS AT NAM NAO NATIONAL PARK

B. Boonsoong 7 (Graduat@ Student), N. Sanpradub " (Thesis Advisor), S. Parnrong ? (Thesis Co-advisor)
7Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
2Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112

Qualitative sampling of Heptageniid mayflies from two streams at Nam Nao National Park, Thailand, was
conducted monthly from September 1999 to May 2000. Four genera and four species were found: Cinygmina
sp., Thalerosphyrus sp., Asionurus sp. and Rhithrogeniella sp. The most abundant Heptageniid in both
streams was Cinygmina sp. followed by Thalerosphyrus sp. The association of nymphal stage with imago, by
rearing the final instar larvae in the laboratory, was successful in all species. The morphology of nymphs and

adults has been illustrated and study of larval development is ongoing.

P
& o

TaNunAngalAsINItTeuazinenfinus n1suszgatannisuszdndlasenis BRT A 4 105
9-12 paAN 2543 a lssusnonsuniaigu dSiminfivalan

o

a

AATAIFATLBWIN

TAssns

Ongoing'project



109foud BuiobugQ

1

pBLyUELUDL Y

B

Lo B LY

4

= U s
msﬂnmmwvzmnﬂmwaamagaam'ﬂuﬂssm ﬂl?lﬁl

gWT NIYYYNT Uazgss ANNEAIE
1 a =l A 6 a Q 1 =1 g
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DUNG BEETLE DIVERSITY IN THAILAND

Y. Hanboonsong7 and §. Pimpasa/eeg

’Department of Entomology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002
ZD/vis/on of Entomology and Zoology, Department of Agriculture, Ministry of Agriculture and Cooperatives,
Chatuchak, Bangkok 19000

This project is an extension of a previous project on dung beetle diversity in the Northeast to a
comprehensive survey of dung beetles in the Northeast, Central and Eastern parts of Thailand. It aims to
study the species diversity, ecology and biology of dung beetles. These insects are important for both
agriculture and the environment. The output of this study is expected to contribute to basic systematic
knowledge of dung beetles. Different habitats in twelve provinces were surveyed between January and May
2000. Sixty species in ten genera were identified. Two species, Sisyphus laoticus Arrow and S. thoracicus
Sharp, were recorded for the first time in Thailand. In addition, a preliminary study of the biology of the
most favorite edible dung beetle in the Northeast (Onthophagus seniculus (F.)) was carried out. It revealed
that, after mating, the male dung beetles fly away from the dung pad and land on a new dung pad for
mating with other females. Mated females laid their eggs (10-12 eggs/female) and took care of the eggs

until hatching. A life cycle study of dung beetles is currently under investigation in the laboratory.
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SPECIES DIVERSITY AND ABUNDANCE OF DUNG BEETLES
(COLEOPTERA : SCARABAEIDAE) IN PRIMARY AND SECONDARYFOREST
AT TON NGA CHANG WILDLIFE SANCTUARY, SONGKHLA PROVINCE

S. Boonrotpong 7(Graduate Student), C. Pholpunthin " (Thesis Advisor), V. Hanboonsong ? (Thesis Co-adlvisor)

’Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
ZDepartment of Entomology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002

Species diversity and abundance of dung beetles in primary and secondary forests at Ton Nga Chang Wildlife
Sanctuary, Songkhla Province, were compared in April 1999 and April 2000. Samples were collected from
pitfall traps baited with fresh dung pats. A total of 26 species from nine genera were recorded. Fifteen
species from eight genera were found in primary forest compared with twelve species from seven genera
found in secondary forest. The genus Onthophagus was the most diverse group with 14 species represented
in the samples. The genera, Caccobius and Synapsis, were restricted to the primary forest, whereas the
genus Aphodius was only found in the secondary forest. Onthophagus babirussoides was the most dominant
species in both forests, followed by Onthophagus rugicollis, Onthophagus sp.1, Onthophagus mulleri and
Sisyphus sp.1. Mammal's dung pats such as deer dung and droppings of wild pigs were collected from
natural habitats to compare beetle apecies with those from pittall traps. The genus Onthophagus was found

to be the most diverse in the natural dung.
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USING INSECTS AS INDICATORS OF BIODIVERSITY:
THE DEVELOPMENT OF BIODIVERSITY SURVEY AND MONITORING PROTOCOLS
FOR ENHANCED PROTECTED AREA MANAGEMENT

C. Huthatchahern7 and C .. Dickinson "

’For’est Environment Research & Development Division, Forest Research Office, Royal Forest Department,
Chatuchak, Bangkok 10900

ZDepartment of Biological Sciences, University of Birmingham, Edgbaston, United Kingdom

Baseline biological diversity data is a requirement for successful conservation. Methodologies for streamlining
biotic inventories have been proposed by concentrating on target indicator groups, using “morphospecies” to
facilitate rapid biodiversity assessment and determining sampling times and methodologies that produce
biodiversity estimates consistent with more intensive sampling programmes. To evaluate these concepts a
case-study has been undertaken at Phu Khieo Wildlife Sanctuary, Chaiyaphum, NE Thailand. Four insect taxa
have been selected as potential indicators, namely dung beetles (Coleoptera: Scarabaeidae), ants
(Hymenoptera: Formicidae), butterflies (Lepidoptera: Rhopalocera) and moths (Lepidoptera: Geometroidea
and Sphingidae). The research aims to establish baseline data regarding their seasonal and temporal
diversity, to identify ecological requirements of species and to determine their correlation to wider patterns of
biodiversity. In addition, the project has investigated the issue of sampling times, effort and methods needed
to determine reliable estimates of overall site biodiversity. Fieldwork has resulted in over 1202 morphospecies,
with 345 butterflies, 49 dung beetles, 230 ants, and over 578 moths, with 59 and 519 from Sphingidae and

Geometroidea, respectively.
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THE DIVERSITY AND ABUNDANCE OF INSECT VISITORS
TO FLOWERS AND THE POLLINATION ECOLOGY OF TEAK

S. Tanqm/tcharoen’, R. Cunn/‘ngham’, P. P/anhanuruk’, S. HngvichanpanyaC A. Lewvan/ch2 and §. P/mpfs)sa/ee2
’Forest Research Office, Royal Forest Department, Chatuchak, Bangkok 10900
27‘axonomy Group, Entomology and Zoology Division, Department of Agriculture, Chatuchak, Bangkok 10900

The diversity and abundance of insect visitors to teak flowers was studied in natural and plantation forests.
The insects observed belong to 11 orders and were classified into three groups: 1) pests (342 species); 2)
natural enemies (278 species) and; 3) pollinators (73 species). Diversity indices revealed that the total species
diversity and abundance of insects in the natural forest was higher than in the plantations. The total species
richness for trees in the natural forest was 552 species, whereas in the plantation it was only 340 species.
The mean abundance per tree was also higher in the natural forest (484136) than in the plantation (259140).
In plantations, pollinators were more likely to fly between inflorescences, than in natural forest. The number of
pollen on the stigmas in the plantation (5.9010.79) was higher than in the natural forest (2.9610.74). The
behavior of the insects in the plantation, insect flight among inflorescences (with increased probability of
cross-pollination), as well as the more effective transfer of pollen in the plantation (more pollen delivered to
the stigma), are factors likely to lead to higher fruit set rates in plantations. This was confirmed by a study,
which found that the reproductive success and seed-to-ovule ratio of plantation trees was significantly higher
than for natural forest trees. Of eleven important pollinating insects found in both natural forests and
plantations, the stingless bees, Trigona spp. and Ceratina spp., play the most important role in pollination.
These bees are the most numerous, they are moderately successful at pollen transfer (5 pollen/stigma), and

have moderately high flower visitation rates (0.13 flowers/minute).
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DIVERSITY OF FIREFLIES IN HIGHLAND AND LOWLAND HABITATS

A. Thancharoan (Graduate Student), S. Kitthawee (Thesis Advisor)
Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

The diversity and ecology of fireflies were investigated in both highland and lowland habitats. The diversity of
fireflies was determined seasonally from June 1998 to May 2000. Several physical factors—temperature,
relative humidity, rainfall, salinity, luminosity and stage of the which may influence firefly populations, were
also recorded. Highland fireflies were studied at Pha Kluai Mai waterfall in Khao Yai National Park and
consisted of twelve species in four genera—Luciola (six species), Lamprigera (one species), Diaphanes (four
species) and Pyrocoelia (one species). Three species in 2 genera were collected from lowland habitats. The
three species of lowland fireflies—Pteroptyx malaccae, P. valida and Luciola brahmina—were found in
brackish water habitats in Samutprakarn and Samutsongkram. Only one species, L. brahmina, was found in a
freshwater habitat at Nakornpathom. Most species of fireflies were found to be habitat specific. The highland
habitat had the highest species diversity. Different highland species appeared at different times of the year
under different circumstances. Many species of highland fireflies lived in the same habitat. Each species had
a different flash pattern, color of light, flight behavior, niche and season. These differences may be related to

mate recognition in these species.
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DIVERSITY OF EDIBLE INSECTS IN THE NORTH AND NORTHEAST OF THAILAND

A. Lewvan/'ch7, S. Chunram7, N. Chareontesprasif and Y. Hanboonsongg

1/nsect Taxonomy Group, Entomology and Zoology Division, Department of Agriculture, Chatuchak, Bangkok 10900
ZDepartment of Fishery, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002
SDepartment of Entomology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002

Edible insect surveys were conducted in ten provinces in the north and 14 provinces in the north-east of
Thailand from October 1998 to September 1999. The collected insect specimens were classified into eight
orders, 25 families and 101 species. These include 17 species that are recorded for the first time in Thailand
as edible insects. They are the metallic wood boring beetle (Sternocera ruficornis Saunders), the long-horn
beetle (Plocaederus obesus Gahan), the leaf-eating beetle (Microtrichia sp.), the small stink bug (Pygopaltys
sp.), eight species of cicadas (Cosmosaltria hastata Moult, Dundubia mannifera Linnaeus,
D. intermerata Walker, Leptosaltria tuberosa Sign, Platylomia radha Distant, P. umbrata Distant, Pomponia
linearis Walker and Terpnosia psecas Walker), the ground wasp (Vespa basalis Smith), the queen termite
(Coptotermes haviland Holmgren), wild silkworm pupae (Antheraea frithi pedunculata Bouvier), the sugarcane
grasshopper (Hieroglyphus annulicornis Shiraki) and the migratory locust (Locusta migratoria Linnaeus). The
chemical components of 20 edible insect species were analyzed. The grasshopper (Choroedocus illustris
Walker) had the highest energy source at 237.26 Kcal/100 gm. The bombay-locust (Patanga succincta
Linnaeus) contained the highest protein content at 25.88 gm/100 gm. The bamboo caterpillar (Omphisa
fuscidentalis Hampson) had the highest lipid content at 19.17 gm/100 gm. The mineral elements, calcium and
phosphorus, were obtained from the dung beetle (Onthophagus seniculus Fabricius) at 0.48 gm/100 gm and
0.31 gm/100 gm, respectively
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EDIBLE INSECT DIVERSITY IN MUANG DISTRICT KHON KAEN PROVINCE

A. Rattanapan ’ (Graduate Student), Y. Hanboonsong : (Thesis Advisor),

V. Waikakul* and A. Lewvanich ’ (Thesis Co-advisor)

'Graduate School, Khon Kaen University, Muang District, Khon Kaen 40002

2Departmemf of Entomology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002
SDivision of Entomology and Zoology, Department of Agriculture, Ministry of Agriculture and Cooperatives,
Chatuchak, Bangkok 19000

Two systems of questionnaire survey and field monitoring were used to study the edible insect species
diversity. Sixty two common names of edible insect were obtained from the questionnaire survey in the
Northeast. Of those, the giant water bug was the most popular edible insect, eaten by 99.05% of
respondents. The edible insect diversity was also monitored in the field every month through the year of
1999 at three villages in the Khon Kaen province. One hundred and one species of 27 families in 8 orders
were indentified. Among those the largest group of edible insects 55 species belong to the order
Coleoptera. A wide range of edible insect species was found during the raining season (May). The insect-
eating habits of the local people were observed; tasty was the main reason for eating insects. Most edible
insects are cooked before eating. In addition, the cytogenetics of the giant or short-tail cricket
(Brachytrypes potentosus Lichtenstien) from a different population in the Northeast was studied. The results
showed that the chromosome number varied in males and females. The male chromosome numbers were
2n=8+X0, 2n=8+XY(ZZ) and 2n=10+XY with four different karyotypes, while the female revealed two kinds
of chromosome number: 2n=10+XX and 2n=14+XX and two different karyotypes. These results indicate

that the giant or short-tail cricket from the Northeast is probably a complex species.
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DIVERSITY OF EDIBLE INVERTEBRATES FOUND IN KHON KAEN PROVINCE,
NORTHEAST THAILAND

S. Na /\iagaral, T. Jamjanyag, P. Wangsomnuk7, P. Tarbsripairl and V. Polsan’
’Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
ZDepartment of Entomology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002

A survey of edible invertebrates in fresh markets was conducted in Khon Kaen province from January to
December 1999. There were 10 study sites: Amphur Muang, A. Namphong, A. Khoasuankwang,
A. Bhuviang, A. Chumpare, A. Nhongroua, A. Bhol, A. Bhanbhai, A. Chonnabot, and A. Munjakiri. Seven
orders, 18 families and 35 species of edible insects were found. Beetles were the most abundant in markets.
Giant water bugs, fried grasshoppers and mixed fried insects were sold throughout the year. Silkworms, ant
eggs and scarab beetles were sold occasionally, and cicadas and metallic beetles were rarely sold. The
edible insects sold were collected by light trap, from plants they fed on or from their habitat. Insects sold in
Khon Kaen market were also transported from other places such as Nakornsawan, Chiangmai and Chiangrai.
The favorites and those which make the most money were fried grasshoppers, fried bamboo caterpillars and
ant eggs. Popular dishes from edible insects were Koa, Thod, Larb, Koi, Mhok and Kaeng. Insects were
collected by light trap during February to December 1999 and 15 edible species were found. Mole crickets,
predaceous diving beetles, water scavenger beetles, crickets, giant water bugs were found all year round.
Scarab beetles, and dung beetles were found occasionally. The mole cricket showed the highest number of
counts during February (273.1/day). Other edible invertebrates were also recorded. There were nine species
of mollusk, three of which were viviparid snails, three were apple snails and the other three were bivalves.
Mollusc dishes were Kaeng-om, Kaeng-koa, Koi, Bhad and Ji. Only one species of fresh water crab and one
species of fresh water shrimp were found. They were used in dishes such as Larb-phu, Namya-phu, Narm-
phu, Phu-Kem, Ji-phu and Mun-phu. Dishes from fresh water shrimp included Koi-kung, Jom-kung. Bhon-kung
and Nung-kung.
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DIVERSITY OF LOCAL EDIBLE ANIMALS IN LOWER NORTHERN THAILAND

S. Wunnasri
Department of Biology, Faculty of Science and Technology, Rajabhat Institute Phetchabun, Muang District,
Phetchabun 67000

Specimens of 168 species (81 species of invertebrates and 87 species of vertebrates) of local edible animals
were collected from morning and evening markets of communities in the following nine provinces in lower
northern Thailand: Phetchaboon, Phissanulok, Phichit, Nakonsawan, Utraraddit, Kampangphet, Sukhothai,
Tak, and Utraradit. The collections were made from October 1998 to November 2000. Specimens were
classified into three phyla, seven classes and 39 families. In order of the number of species eaten, most were
fresh water fishes (46.4%), followed by insects (23.1%), fresh water molluscs (17.0%), amphibians (6.7%),
freshwater crabs (4.1%), freshwater shimps (2.7%) and reptiles (0.1%). Amphibians, fresh water shrimps,
fresh water crabs, apple-snails and pond-snails were found only in the rainy season from April to October.
Fresh water fishes and reptiles were found all year round. Fresh water fishes were found in large quantities.
Insects were found most abundantly, both in terms of numbers of individuals and species, in the summer and
rainy seasons, from January to May. The diversity of edible animals seemed to depend on two main factors,

the local geography of each district and on the season.

P
& o

114 TaNunAngalAsINItTeuazinenfinus n1suszgatannisuszdndlasenis BRT A 4
9-12 paAN 2543 a lssusnonsuniaigu dSiminfivalan



ﬂ'lSﬁﬂU’]ﬂ"J']Nﬂﬂ']ﬂﬂﬂ']EWl"l\‘l ﬁ'm'inﬂﬂuwmqwmuuﬁam ﬁﬂ‘ﬂ']‘u

vimide uanasse’, agu 4291197, azeans tawiziliod’, ginT My, waNa uaszaL’, gIAus waniug’,
Uz sl Tgsmwn, auned answana’ usswsiing WesedeUsiUsn’

'N1ATAANINGT ABIZINWATANENT NH1INEIAEID WY 8. LHDT 2aWUAK 40002

“naviguaczdmniIngr nINIZINITNBAT NTENTINNYATUAZANNIA] LIATATNT NFINWY 10900
‘mnTedaine AgInegAanT an1INeIaeaawIn% 8. Lo 2auLAY 40002

miﬁﬂmmmvﬁmﬂvxmmwa&m%wmlumqwmul,maﬂmagwm IRIARNANAT LLa:m‘wauﬁf JeRINILA D
Qumﬁuf W.. 2540 DILGOUNWUILW W.7. 2542 |AFITIIUNAINABUFAT WNAIUN BUAINN wos Uad &0
szifiwihasiuun uazdailiasaau wuLWaInaaudad 3 ndu 185 Tila Ao TsGwas 136 Tha, aanlawmain
40 wia wae lalven 9 wfia s wuiiduletdaasiialnsiveslan 1 wfia fe Eodiaptomus phuphanensis
Sanoamuang, WNAILUN WURLFENA19IW 9 29 81 M8 245 0 LRZALRENANIAK 18 294 112 ana 157 iia
winuuanh wuhndmnsudswauasdianunannaisuinnindiielangn wasienuzusl As wunuaain
168, 133 WAz 73 THa AN luﬂq'waﬂ WU 41 79@ fa neunun 3 THe waznesiida 38 wia nfuyan
a 6 1 e ¢ a g’ a @ o 6 a o ¢ 4?' [V
WU 48 Tha 91N 16 1WA FIUFATRUAUINFLAUUN WU 2 OUAU 5 296 22 TH0 LAZFAILIDIARIU WU 2 DUAL
12 2394 33 T9ia

ANIMAL DIVERSITY IN PHU PHAN NATIONAL PARK

T. Jam[anza7, A. Lewan/‘chz, L. Sanoamuangs, C. Hanja van/‘tS, N. SangpradubS, S. Ba/akan/chS,P. VatcharanonS, S.
S/'th/promg and P. Jieranaipreeprems

’Department of Entomology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002
ZE‘ ntomology and Zoology Division, Department of Agriculture, Ministry of Agriculture and Cooperatives,
Chatuchak, Bangkok 10900

SDepartment of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

A study on animal diversity with emphasis on zooplankton, terrestrial and aquatic insects, mollusks, fishes,
amphibians and reptiles in Phu Phan National Park was conducted during the period, February 1997 to
September 1999. One hundred and eighty-five species of zooplankton (136, 40 and 9 species of rotifers,
Cladocera and copepod, respectively, including a new species of copepod, Eodiaptomus phuphanensis
Sanoamuang), were identified. Two hundred and forty—five species of butterflies and 157 species of moths
were identified. The aquatic insect fauna at Gang Mod Daeng stream (168 species) was more diverse than at
Huai Pla Duk (133 species) and Huai Phu Ma Ngaew (73 species). Forty one species of snails as well as 48
common species of fishes were recorded, mainly at reservoirs. In addition, 22 and 33 species of amphibians
and reptiles, respectively, were identified. According to the literature, most of the animals that were collected

are common species.

TaNunAngalAsINItTeuazinenfinus n1suszgatannisuszdndlasenis BRT A 4 115
9-12 paAN 2543 a lssusnonsuniaigu dSiminfivalan

o

a

o

o

NATAI AT LI BN

TAssns

Ongoing'project



i~ 1

pnmwefiNpEEEIELUDE Y

109fodd 92319|dwo)

o

I3

ANRAINKA1g289 st aTA luAaadLHTT F9RIALTelHa

Suiis vsafiess (dnfnw1), s1u1e Isaulwyad (a1919875nw1), oy weszevd (81913567U5051994)
MATITIIng Auinermans anineaedeslnal o. (e (Fealna 50202

mMsfnsmaduaNuraInnansvadldslad luaasiutan dariaidoslna dufinnuiduszninadausuna
W.A. 2540 DILABUNDAINIEL W.A. 2541 31N 3 &k (Aewdwaiias malwiiies uazieuaanuaniiias
Foalnal) tiesanszaviinluaaasutaindanudntasnit 1 was 3aAuiaageanuInmingu usimin
ifithassag Tuniimih wesasnirnndafluudazanmdninue lsladrsuntslifuunnaiany
dnarunitaih luvigladonns wulusladinsausin 104 ofia lu 4 aang (class) Aa Ciliata wu 41 ofia
Mastigophora WU 36 o#a Sarcodina WU 24 i@ WAz Suctoria wu 3 afia lusladalunana Ciliata,
Mastigophora Wz Sarcodina Wuifiminzasdmedoiugnideuns 3 sonfllusen 12 feu duama
LA A ad A . & s o ad ‘L '
Suctoria §MINTTNLALIFINTEN 2 UazamilN 3 Yk AWM UNMBNMNLAZLANNARD LT WU
i A ' L A o o & A a by L v g o A P
Tifenuuandvadnefivedianng 3 aofiaaaa 12 1wan snluasssuaindaduunasindalszinni 5 (@
YT MAN N ITUMIFIIAR DNUWHITIAALUN 8 W.61. 2537)

DIVERSITY OF PROTOZOA IN MAE KHA CANAL, CHIANG MAI PROVINCE

I. Proongkiat (Graduate Student), A. Rojanapaibul (Thesis Advisor), T. Marayong (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

During December 1997—November 1998, the diversity of protozoan in Mae Kha Canal, Chiang Mai Province,
were investigated. Because of the depth of Mae Kha Canal was lesser than 1 meter, so that the water
samples were collected from soil surface area, upper water level, aquatic-plant and dead animal parts at 3
fixed stations (above, in, and below the city). One hundred four species of protozoa were recorded in 4
classes. There were 41 species in class Ciliata, there were thirty-six species of class Mastigophora, there
were twenty-four species of class Sarcodina, lastly three species of class Suctoria. It was found that
protozoan species did not differ in distridution at the 3 stations (class Ciliata, class Mastigophora and class
Sarcodina) for 12 months, but class Suctoria was recovered from station 2 and station 3. Values were
recorded for the BOD (14-24.40 mg/l), DO (0.1-8.50 mg/l), pH (5.45-8.48), total Fe (0.09-3.52 mg/l), chloride
(0.20-8.80 mg/l), and NH3-N (0.2-1.53 mg/l). These values were not significantly different between the 3
collection stations over the 12 months, classification to be water-pollutated level 5 (Thai Water Pollution

Standard level 5).
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EFFECTS OF SEA BASS, LATES CALCARIFER (BLOCH), FARMING ON THE
MACROBENTHOS DIVERSITY, THE LOWER SONGKHLA LAKE

K. Ruangnu’ (Graduate Student), S. /4r7gsurx:7nich2 (Thesis Advisor),

Y. Preda/umpaburtj and §. Maneepongz (Thesis Co-advisor)

7 Faculty of Environmental Management, ? Faculty of Natural Resources, Prince of Songkla University Hat Yai,
Songkhla 90112 ? National Institute of Coastal Aquaculture, Muang District, Songkhla 90000

The objective of this research project was to determine the impact of caged sea bass farming on
macrobenthos diversity by comparison of macrobenthos in an area of intense sea bass farming with
macrobenthos in the vicinity of the bass farming area, at Ban Lang Tha Sao in the Lower Songkhla Lake. The
study site covered about 1.6 km . Samples were taken at 3 monthly intervals from June 1998 to March 1999
at distances of 0, 5, 15, 25, 50 apd 100 m along three transect lines. Water quality in the area was also
monitored: temperature (25.8-3_12.6 C), pH (6.97-7.86), salinity [1.2-26.5 practical salinity units (psu)] and
dissolved oxygen (2.7-7.3 mgL ). Characterigtics of sediment from the area were also monitored. The soil
texture was clay, temperature was 26.0-31.0 C, pH was 6.92-7.91, organic matter content was 0.57-1.87%
and total nitrogen content was 0.025-0.118%. The lowest levels of redox potential [(87.5)-(+109.5) mV] were
observed within the area of intense farming. Ninety-one species belonging to seven phyla were found
including Crustacea (32 species and 56.27% of the total number), Annelida (32 species and 27.52%),
Mollusca (17 species and 15.95%). Others species found were in the Coelenterata, Platyhelminthes,
Priapulida and Chordata, and total_lzed ten species (0.26% of the total number). Mean biomass from sample_
oints in this area was 299.36 g.m . The abundance of macrobenthos ranged from 4 to 15,032 individuals m
. The predominant Tanaidaceas species encountered was Ctenapseudes, which was found at its maximum
density and distributed across the area in March 1999 when salinity was 1.2-2.7 psu.
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DIVERSITY OF HELMINTHS IN MAESA STREAM, CHIANG MAI, THAILAND

C. Wongsawadl, A. Rojanapaibu/l, dJ. Rojtinnakomz, P. Wongsawadl, T. Marayong], S. Suwattanacoupﬂ
’Department of Biology, Faculty of Science, Chiang Mai University Muang District, Chiang Mai 560202
2Department of Fisheries of Technology, Faculty of Agriculture Production, Maejo University, San Sai District,
Chiang Mai 50290

Freshwater vertebrates from Maesa stream, Doi Suthep-Pui National Park, Chiang Mai, were collected from
January 1997 to June 1999. There were 3,900 specimens of 32 fish species, 149 of nine amphibian species and
three of three reptile species. Fifty-six species of helminths were recovered: five species of monogenea
[Dactylogyrus sp.l, Trianchoraus sp., Gyrodactylus sp., Diplozoon sp. and Dactylogyrus sp.ll]; 27 trematode species
[Allocreadium sp.l, Haplorchiodes sp. (metacercaria; meta), Posthodiplostomum sp., Gauhatiana sp., Plagiophorus
sp., Transversotfrema patialense, Euryhelmis sp. (meta), Centrocestus caninus (meta), Acanthostomum sp. (meta),
Genarchopsis goppo, Phyllodistomum sp.l, Brevicreadium sp., Gorgoderina gracilis n. sp., Pleurogenooides
sphaericus, Stellantchasmus falcatus (meta), Allocreadium sp.ll, Haplorchis sp. (meta), Urotrema sp., Haplorchoides
sp. (adult), Encyclometra bungara, Pleurogenes chiangmaiensis, Telorchis sp., Mantereill sp., Genarchopsis sp.
(meta), Phyllodistomum sp.ll, Phyllodistomum sp.lll and Ganeo tigrinus]; five Cestode species [Senga
chiangmaiensis n. sp., Ptychobothrium mystacoleucusi n. sp., P. rojanapaibuli n. sp., Circumoncobothrium baimaii n.
sp. and Ptychobothrium maesae n. sp.]; three species of Acanthocephala [Cystacanth, Pallisentis sp. and
Acanthocephalus lucidus]; and 14 nematode species [cyst Spinitectus sp. (larva), Rhabdochona sp., Rhabdochona
sp.l, Camallanus sp., Zanclophorus sp., Spinitectus sp., Anisakis sp., Unknown |, Unknown Il, Rhabdochona sp.llI,
Proleptus sp., Cosmocerca sp., Ascaridia sp. and Camallanus anabantis]. In the first year, one survey was
conducted in each season. In the second and third years, surveys were conducted once every two months. The
prevalence (%) and intensities of infection were recorded. Parasite distribution, relationships between host and
parasite, and classification were analyzed by Cluster analysis.
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SURVEY OF NEMATODES AND SEM OF TEGUMENT IN FRESHWATER FISHES
FROM MAESA STREAM, DOI SUTHEP-PUI NATIONAL PARK,
CHIANG MAI PROVINCE

K. Kumchoo (Graduat@ Student), C. Wongsawad (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The freshwater fishes were collected from Maesa Stream, Doi Suthep-Pui National Park, Chiang Mai
Province, during January to December 1998. The investigation of the nematodes in freshwater fishes. The
fishes were found 28 species 1,332 fishes, 12 species 184 infected fishes, the prevalence of infection was
13.814% (184/1,332). The identification of nematodes were 10 genera as follows; Haplonema sp.,
Rhabdochona sp.l, Rhabdochona sp.ll, Camallanus sp., Camallanus anabantis, Spinitectus sp., Ascaridia sp.
and unknown 3 genera. Two species of nematodes were examined the tegumental surface study by Scanning
Electron Microscope (SEM). Rhabdochona sp.| from Mystacoleucus marginatus were found that the mouth
part with two pseudolabia composes of two lateral amphids, four cephalic papillae and posseses of 14 teeth
(3 dorsal, 3 ventral, lateral teeth arranged in couples; 2 pair on each side). The cuticular surface was
transverse striations. Camallanus anabantis from Anabas testudineus. The body cuticle with distinct transverse
striations. Mouth part composes of buccal capsule with two identical lateral valves, each of them being
support by 9 beaded longitudinal ridges on inner surface and one pair of boat-shaped sclerotized plates on
each valve. four cephalic papillae and two lateral amphids. Tridents located on each side of ventral and
dorsal. Deirids spike-like, situated slightly below buccal capsule. Tail conical, ending in two lateral finger-

shaped. The ultrastructural surface study by SEM was confirm the identification of the nematodes.
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MINBLERBINIEITINIVRINasLNzU=n39 3 oiia laun Lithophaga malaccana, Spengleria mytiloides L.
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PHYSIOLOGICAL RESPONSES OF CORAL-BORING BIVALVES TO CHANGES
IN SUSPENDED SEDIMENT, SALINITY AND COPPER CONCENTRATION

P. Maila-iad (Graduate Student), P. Jarayabhand (Thesis Advisor), N. Paphavasit (Thesis Co-advisor)
Department of Marine Science, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The physiological responses to changes in salinity, copper concentration and suspended sediment were
investigated for three coral-boring bivalves, i.e. Lithophaga malaccana, Spengleria mytiloides and
Gastrochaena cuneiformis, found on the coral reef of Khang Khao Island. The physiological responses of
boring bivalves to suspended solids showed two patterns. The first pattern found in G. cuneiformis and S.
mytiloides was that respiration increased whereas clearance rate decreased. The second pattern, was that
respiration increased but clearance rate did not change. The responses to salinity changes were determined
at three levels, i.e. 16 ppt., 24 ppt. and 32 ppt. It was found that little growth occurred at low salinity in the
three species of boring bivalve. The responses to three copper concentrations, i.e. 0 Jlg, 10 Llg and 20 Lg,
were also determined. The greatest growth was found at 10 Llg. The responses to combinations of salinity
and copper concentrations showed synergistic effects between salinity and copper. Growth rates of G.
cuneiformis were minus for all experiments. This species may be the most sensitive boring bivalve in areas

where pollution occurs.
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BIOEROSION BY A SEA URCHIN, DIADEMA SETOSUM, IN A CORAL
COMMUNITY AT KHANG KHAO ISLAND IN THE INNER GULF OF THAILAND

N. Ruengsawang (Graduate Student), T. Yeemin (Thesis Advisor)
Marine Biodiversity Research Group, Department of Biology, Faculty of Science, Ramkhamhaeng University,
Bangkapi, Bangkok 10240

The aims of this study were to estimate bioerosion rates by the sea urchin, Diadema setosum, in coral
communities and to examine distribution patterns and population changes of this sea urchin at Khang Khao
Island, located in the Inner Gulf of Thailand. Distribution patterns and population changes were determined
using random quadrats in February, June and November 1998. Distribution patterns and population densities
of D. setosum during the study periods showed the same trend. The highest population density was found in
the shallowest zone, followed by the coral zone and the deepest zone. Population densities were in the range
of 0.4 to 11.8 individuals/mZ. Bioerosion rates were determined using the acidification method and were in the
range of 0.34 to 1.43 g CaCOyg/individual/day or 1.64 to 5.5 kg CaC03/m2/year. The highest bioerosion rates
were found in the shallowest zones and were mainly due to high population density. The first severe coral
bleaching event in the Gulf of Thailand, during April and May 1998, was a factor that resulted in increased
population densities of D. sefosum and, consequently, in enhanced bioerosion rates during that period.
Bioerosion rates by D. setosum obtained during the present study were in the same range as those reported

by previous workers.
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TAXONOMY OF MICROSNAILS FROM LIMESTONE MOUNTAINS
IN THAILAND, MALAYSIA AND VIETNAM

S. Panhal, R. Sukmasruangg, B. Kanchanasakag, J. B. Burcha, S. Pho/koksung4, R. Prateepasens, P. Tongkerd], C.
Sutcharitl, P. Dumrongrojwatanat S. Tumpeesuwanl, C Meesukko’, C. Vorajakc A. Maneevong7 and W. Wannarat
7Department of Biology, Faculty of Science, Chulalongkorn University, Pathunwan, Bangkok 10330

ZWi/d/if’e Research Division, Forestry Department, Chatuchak, Bangkok 10900

SMuseum of Zoology and School of Natural Resource and Environment, University of Michigan, Ann Arbor, USA
4Department of Physics, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

*Scientific and Technology Research Equipment Center, Chlalongkorn University, Pathumwan, Bangkok 10330

Samples of limestone microsnails were collected from limestone mountain areas in Thailand and some areas
in Malaysia and Vietnam from January 1997 to December 1999. Samples were collected from several
habitats, including limestone mountain ranges, caves and nearby areas under leaf litter. The microsnails were
classified into three major types: mountain snails, cave snails and litter snails. Microsnails comprised 10
families, 32 genera and 359 species, among which 90 were new species. Three new genera: Krobylos,
Antroapiculus and Pagoapiculus representing species that have never been found in other parts of the world
are proposed. In addition, a total of eight genera have been recorded in Thailand for the first time:
Antroapiculus, Boysidia, Carychium, Coniclus, Krobylos, Pagoapiculus, Sinoennea and Philalanka. The first
monograph on Thai terrestrial snails is now in the process of publication under the title “TERRESTRIAL
MICROSNAILS OF THAILAND AND SOME PARTS OF MALAYSIA AND VIETNAM” to be published in the

Journal, “Malacological Review”, Supplement Number 8 (2000).
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PROTIST BIODIVERSITY AND WATER QUALITY IN THE PING RIVER

S. Traichaiyaporn, A. Rojanapaibul and I. Proongkiat
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Protist biodiversity and water quality were studied in the Ping River. Protists were collected from six stations
in the Ping River, in Chiang Mai and Lampoon Provinces, during winter (January-March 2000). The algal
composition was as follows: Division Bacillariophyta, 59.4-72.6%; Division Euglenophyta, 23.0-28.1%; Division
Chlorophyta, 3.8-4.7%; and Division Cryptophyta, 3.8-4.7%. Phytoplankton consisted of 47 species in four
divisions, six orders, 14 families and 23 genera. Protists were classified as follows: Class Ciliata, 44.5-54.4%
of species; Class Mastigophora, 28.1-34.3% of species; Class Sarcodina, 16.5-20.1% of species; and Class
Suctoria, 1.0-1.9% of species. Ninety-three species in four classes were found: 1) Class Ciliata, 46 species, 2)
Class Mastigophora, 29 species; 3) Class Sarcodina, 17 species; and 4) Class Suctoria, 1 species. Physical
and chemical parameters were recorded as follows: air temperature, 20.6—38.200; water temperature, 20.9—
31.4°C; pH, 6.4-7.6; conductivity, 214-439 us/cm; DO, 2.6-7.5 mg/l; BOD, 1.0-4.4 mg/l; COD, 6.4-9.6 mg/l;
orthophosphate-P, 0.075-0.123 mg/l; NH3N, 0.030-0.335 mg/l; NO3N, 0.005-0.063 mg/l; Total N, 0.191-1.047
mg/l; and Total P, 0.051-0.147 mg/l. Heavy metals in water were as follows: Cadmium (Cd) and Lead (Pb)
undetectable; Iron (Fe), 0.100-1.750 mg/l; and Mercury (Hg), <0.001-0.010 mg/l. Heavy metals found in the
soil were as follows: Cadmium (Cd), <0.001-0.100 mg/l; Lead (Pb), <0.001-3.000 mg/l; Iron (Fe), 1.428-9.080
mg/l; and Mercury (Hg), <0.001-6.120 mg/I.
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DIVERSITY OF THE PROTOZOA IN RESERVOIR AND STREAM
IN QUEEN SIRIKIT BOTANIC GARDEN

1 1 1
A. /i’ojanapa/bu/l , T. Marayong ', I. Proongkiat and O. Intratip
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The diversity of protozoa were investigated during August 1998—January 1999 from five stations, viz. (above,
in, and below) of Queen Sirikit Botanic Gardens. Eighty-five species of protozoa were recorded in 3 classes.
There were 43 species in class Ciliata, 24 species in class Mastigophora, and 18 species in class Sarcodina.
It was found that protozoan species did not significantly different in distribution at the 5 stations (class Ciliata,
class Mastigophora and class Sarcodina) for 6 months. Values were recorded for air-temperature (19.8-
34.2°C), water-temperature (18.1-29.4°C), pH (5.06-7.9), conductivity (55-414 [1S/cm), DO (3.1-9.9 mgll),
Saturated of oxygen (42-120%) and BOD (0.2-4.2 mg/l). Water quality was level 2-3 of the Thai Water

Pollution Standard.
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RECENT BRACKISH FORAMINIFERA FROM SOUTHERN PENINSULAR THAILAND

dJ. Jumnongthai and N. Chotikavanich
Paleontological Section, Geological Survey Division, Department of Mineral Resources, Rajdhevee,
Bangkok 10400

Brackish foraminifera, which are members of the Protozoa, were collected from 31 localities along the
Andaman Sea coast yielding 52 genera and 90 species. Most were benthonic. Planktonic foraminifera were
very rare. They live in low salinity conditions (not more than 4 parts per thousand) in shallow water.
Foraminifera in mangrove swamps are represented by Arenoparella mexicana, Haplophragmoides wilberti,
Miliammina fusca and Trochammina spp. These species have an arenaceous test. Some species with
calcareous tests can be found in mangrove swamps, but they are very rare such as Helenina anderseni,
Nonion sp. and Ammonia beccarii. Brackish foraminifera found in beach sand are represented by Ammonia
beccarii, A. beccarii tepida, Elphidium spp. and Pararotalia nipponica. All of them have calcium carbonate

tests. Substrate is a factor controlling this assemblage.
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DENSITIES OF MEIOBENTHIC FAUNA IN VARIOUS HABITATS
OF PHUKET ISLAND

S. Chullasorn
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

The densities of meiobenthic fauna were investigated in five stations representing five different habitats:
Station 1, Kata beach = fine sand; Station 2, Naiyang beach = coarse sand; Station 3, Cape Panwa = coral
sediment; Station 4, Banpaklok = mangrove sediment; Station 5 Banpaklok = seagrass sediment. Core
samples were taken at low tide during April (dry season) and July (rainy season) 1999. Within each station,
four plots were marked with a 25 x 25 cm2 area per plot. A plastic hand corer was inserted into the sediment,
all cores were cut at 1 cm intervals to a depth of 5 cm. Five additional cores were collected for organic matter
content determination and particle-size analysis. A total of 23 groups of meiobenthic fauna were encountered.
Nematodes were the most dominant group and Copepods ranked second. Other groups of meiofauna were
also found during the study periods, such as Polychaetes, Oligochaetes, Nemerteans, Turbellarians,
Crustacean nauplii, Ostracods, Tardigrades, Kinorhynchs, Amphipods, Isopods, Tanaids, Cumaceans,
Sipunculans, Halacarids, Gastrotrichs, Rotifers, Cladocerans, Bivalves, Gastropods, Pycnogonids and
Foraminiferans, as well as unidentified organisms. Environmental factors, such as salinity, dissolved oxygen,

temperature, pH, organic matter content and grain-size were measured.
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TEMPORAL CHANGES IN MACROBENTHOS COMMUNITIES
ON SANDY SHORES OF RAYONG PROVINCE

W. Phantewee (Graduate Student), T. Yeemin (Thesis Advisor)
Marine Biodiversity Research Group, Pepartment of Biology, Faculty of Science, Ramkhamhaeng University,
Bangkapi, Bangkok 10240

Sandy beaches are the major intertidal habitat along the coast of Rayong Province. The community structure
of macrobenthos including zonation patterns, population density, species composition, species diversity and
seasonality were examined for four different environmental conditions of the sandy shores at Pak Nam
Prasae, Haad Maepim, Haad Maerampueng and Haad Takuan. The community stucture of macrobenthos
varied with exposure to wave action, fresh water, industrial and tourist activities. Variation in the distribution
and abundance of macrobenthos and other environmental factors existed at different temporal and spatial
scales. There is an urgent need to provide a comprehensive assessment of the environmental condition of
sandy beaches, both those impacted by natural and anthropogenic disturbances as well as those that are

undisturbed.
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OPTIMUM SAMPLING PROTOCOL FOR ASSESSING DIVERSITY
OF MACROBENTHIC FAUNA IN THE LOWER INNER SONGKHLA LAKE

A. Siripetch
Department of Aquatic Science,Faculty of Natural Resourdes, Prince of Songkla University, Hat Yai, Songkhla 90112

The optimum macrobenthic sampling protocol (number of replications and sieve mesh size) was determined
for estimating macrobenthic fauna diversity in the Lower Inner Songkhla Lake. Macrobenthic samples were
collected bimonthly from April 1998 to February 1999 at nine stations using a Tamura's grab (surface area
0.05 mz). Sample sizes were increased continually by two replicate steps, and the mean was calculated for 1,
3, 5,7,9 and 11 units (6 treatments). Each sample was sieved to isolate two animal size fractions: > 1.0 mm
and = 0.5 mm. A total of eight phyla and 170 species were identified. The average number of species and
individuals were 12 species / 0.05 m2 and 152 individuals / m2, respectively. Comparisons of macrobenthic
fauna community compositions between treatments were made using the Bray-Curtis similarity measure and
analysis of similarity (ANOSIM). At 95% Bray-Curtis similarity, 7 grabs were necessary for a representative
sample. At 90% Bray - Curtis similarity, it was found that 3 grabs were necessary for a representative sample,
but that 26 rare species were lost. No significant differences were found when macrobenthic fauna community
composition was compared between samples that were collected by the two mesh sizes. However, when the
1.0 mm mesh size was used, 12 rare species and 38,264 individuals were lost. Thus, any assessment of

diversity and abundance of macrobenthic fauna based on such a sample will probably be low.
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ANNELID ABUNDANCE AND DIVERSITY IN THE LOWER THALE LUANG
AND ITS ENVIRONMENTAL FACTORS

M. Charoenpomthipl (Graduate Student), S. Hngsupan/chg (Thesis Advisor), V. Preda/umpaburt3 (Thesis Co-advisor)
]Facu/ty of Environmental Management, 2Facu/ty of Natural Resource, Prince of Songkla University Hat Yai, Songkhla 90112,
’ National Institute of Coastal Aquaculture, Muang District, Songkhla 90000

Annelid abundance and diversity, and environmental data were collected by bimonthly sampling in the A_ower
Thale Luang from April 1998 to February 1999 (6 trips) at 9 stations (11 grabs/station) using 0.05 m grab
samples (Tamura's grab). Two classes of annelid were found, namely polychactes and hirudinea. At Ieazst 57
polychaete taxa belonging to 20 families were f0L21nd. Abundance ranged from 31 to 2,309 individuals/m and
wet-weight biomass ranged from 0.1 to 15.4 g/m in the study area. The lowest and highest abundance and
species diversity were observed in February and June, respectively. The predominent polychaetes were
Ceratoneris burmensis, Nephtys sp., Minuspio sp.1, Sigambra phuketensis, Namalycastis indica, Ficopomatus
macrodon and Pseudopolydora sp.. Cluster and MDS analysis indicated that stations could be placed into
three groups. Analysis over time also gave three groups. Cirratulus sp., Dorvilleidae and Platynereis sp.
were the least abundant over space and over time. Numbers of carnivores were related to numbers of
detritus feeders. Groups of environmental factors correlated with annelid abundance by space (station) and
by time using PCA. Annelid abundance data by space showed the highest correlation value of 0.74 with four
factors, i.e., % silt, TN, DO and water temperature, whereas annelid abundance by time showed the highest
correlation value of 0.88 with five factors, i.e., % silt, OC, OM, pH of sediment and water temperature. A
comparison of trends in species biomass and abundance curves (ABC plots) indicated that one of the nine
sampling stations was moderately polluted and another was polluted.
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SURVEY AND TEGUMENTAL SURFACE STUDY OF THE HELMINTHS INFECTING
AMPHIBIANS AND REPTILES FROM MAESA STREAM, DOI SUTHEP-PUI
NATIONAL PARK, CHIANG MAI PROVINCE

A. Nichapun (Graduate Student), C. Wongsawad (Thesis Advisor)
Department of Bilogy, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The prevalence of helminth infection of amphibians and reptiles in Maesa Stream, Doi Suthep-Pui National
Park, was determined for the period, June 1998 to May 1999. A total of 501 amphibians of ten species and
81 reptiles of five species were collected. The prevalence of infection in amphibians and reptiles was 50.45%
(253/501) and 72.8% (59/81), respectively. Trematodes in nine genera comprised the following species:
Pleurogenoides sphaericus, Pleurogenes chiangmaiensis, Acanthostomum burminis, Gorgoderina gracilis,
Ganeo tigrinus, Glypthelmins staffordi, Brevicreadium sp., Telorchis sp. and Manteriella sp.. Nematodes in two
genera comprised the following species: Zanclophorus sp. and Cosmocerca sp.. Acanthocephala in three
genera comprised the following species: cystacanth, Acanthocephalus lucidus and Sphaerechinorhynchus
macropithospinius. Cestodes (sparganum) comprised one genus. SEM (Scanning Electron Microscopy) was

used to identify some species.
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MONOGENEA INFECTING CULTURED HYBRID CATFISH
(CLARIAS MACROCEPHALUS X CLARIAS GARIEPINUS)
IN SAN SAI DISTRICT, CHIANG MAI PROVINCE

N. Mhad-arehin (Graduate Student ), C. Wongsawad (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Monogeneans were collected from cultured hybrid catfish (Clarias macrocephalus X Clarias gariepinus) from
San Sai District, Chiang Mai Province, for 6 months from December 1999 to May 2000. The prevalence of
monogenic infection of fishes was 71.9% (133/185). Two genera of monogeneans were recovered,
Gyrodactylus sp. and Quadriacanthus sp., with prevalence of 49.7% (92/185) and 50.8% (94/185)
respectively. The intensities of infections of these two genera were 9.0% (1675/185) and 3.4% (626/185)
respectively. All data, i.e., species, prevalence and intensity of infection, are being used for analysis and

interpretation.
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SURVEY OF THE FOUR-LEGGED MITES IN THAILAND

A. Chandrapatya
Department of Entomology, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900

The four-legged or eriophyoid mite is highly specific to host plants as compared to other phytophagous mites.
These small creatures live by feeding exclusively on plant cell contents. A total of 492 mite samples were
collected from 175 different plant species in 27 provinces representing the northern, north-eastern, central,
eastern and southern parts of Thailand from November 1996 to October 1997. Seventy-six species and 15
genera of eriophyoid mites were described which include 58 new species, 9 species previously found in
Thailand and 9 new records for Thailand. Approximately 125 species are not yet described. Most species are
considered as vagrant mites which do not cause any damage to the host plant. Various pest species such as
Cisaberoptes kenyae Keifer, Phyllocoptruta oleiivora (Ashmead), Aceria sandorici (Nal) and Visinus dimocarpi

Chandrapatya feed on mango, citrus, santol and longan, respectively.
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EXTERNAL MORPHOLOGY, BIOLOGY AND DISTRIBUTION OF
DRIED FISHERY PRODUCT MITE, LARDOGLYPHUS KONOI
(SASA AND ASANUMA)

B. Sirimetwiwat (Graduate Student), A. Chandrapatya (Thesis Advisor)
Department of Entomology, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900

Lardoglyphus konoi is known as an important pest of dried fishery products. At present, there is no research
dealing with this mite in Thailand. Therefore, no data are available on its economic importance including its
sanitary importance. The objectives of this study are to investigate the morphology, biology and distribution of

this mite in the eastern part of Thailand. The life cycle of L. konoi was studied and it was found to require 7

to 11 days for completion at 24°C and 92% R.H.. Lardoglyphus konoi was found on many dried fishery
products in three provinces. It was found on sea mussels, shrimps, squid, cobia, sting ray and anchovy fish
in Banpae, Amphur Klaeng, Rayong Province. Sea mussels and shrimps were found as hosts of L. konoi in
Amphur Bangpakong, Chachoengsao Province. Sea mussels, shrimps, squid, giant catfish, sting ray and
anchovy fish served as host of this mite in Nongmon, Amphur Sriracha, Chonburi Province. Squid and

anchovy fish were also infested by L. konoi at Angsila, Amphur Sriracha, Chonburi Province.
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ﬁma&guﬂwﬂu%’mi’mumﬂgu LLa:ﬁnmmwuL%ﬂmwaaﬁwﬁgnvli%mﬁﬂmﬂ INNITFIIIRALAIBEY
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%@ Aa Azadirachta indica Juss.var. siamensis Val., Pluchea indica Less, Crateva adansonii Dc. Ssp. Trifoliata
(Roxb.) Jacobs, Trema orientalis Bl., Piper sarmentosum Rob., Azima samentosa Benth. & Hook., Eupatorium
adoratum Linn. Was Sandoricum koetiape Merr. d’suﬁmguvlwﬁvlaivlﬁ%'uﬂ’smLféf;lmﬂmﬂmigmﬁuﬁwLfgw’uaa
vli"é’ﬂ’lfl 17 wHa fa Carica papaya Linn., Combretum quadrangulare Kurz., Syzygium cumini Druce, Alpinia
galanga SW., Morinda citrifolia Linn., Qusiqualis indica Linn., Memmea siamensis Kosterm, Terminalia catappa
Linn., Elaeocarpus hygrophilus Kurz, Croton oblongifolius Roxb., Barringtonia acutagula (L.) Gaerth, Flacourtia

rukam Zoll & Morr., Moringa oleifera Lamk., Swietenia macrophylla King, Datura metel Linn. var. fastuosa

Safford, Thunbergia grandiflora Roxb. Was Garcinia schomburgkiana Pierre

DIVERSITY OF FOUR-LEGGED MITES (ACARI: ERIOPHYOIDEA)
ON MEDICINAL PLANTS IN NAKHON PATHOM PROVINCE

P. Noochanapai (Graduate Student), A. Chandrapatya (Thesis Advisor)
Department of Entomology, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900

Eriophyoid mites are considered as important pests of plants. Some eriophyoid mites can damage the plants
by sucking up cell contents. However, there is a paucity of information on eriophyoid mites in Thailand. The
purpose of this project is to study the diversity of eriophyoid mites on medicinal plants in Nakhon Pathom
Province and the host plant injuries caused by these mites. Surveys for mites infesting medicinal plants in
Nakhon Pathom Province were performed in the last 6 months. Twenty—five species of medicinal plants were
invaded by eriophyoid mites. Only eight plant species showed symptoms of mite feeding. These are:
Azadirachta indica Juss. var. siamensis Val., Pluchea indica Less, Crateva adansonii Dc. ssp. trifoliata (Roxb.)
Jacobs, Trema orientalis Bl., Piper sarmentosum Rob., Azima samentosa Benth. & Hook., Eupatorium
adoratum Linn. and Sandoricum koetiape Merr. The 17 species of medicinal plants with no symptoms of mite
feeding are Carica papaya Linn., Combretum quadrangulare Kurz., Syzygium cumini Druce, Alpinia galanga
SW., Morinda citrifolia Linn., Qusiqualis indica Linn., Memmea siamensis Kosterm, Terminalia catappa Linn.,
Elaeocarpus hygrophilus Kurz, Croton oblongifolius Roxb., Barringtonia acutagula (L.) Gaerth, Flacourtia
rukam Zoll & Morr., Moringa oleifera Lamk., Swietenia macrophylla King, Datura metel Linn. var. fastuosa

Safford, Thunbergia grandiflora Roxb. and Garcinia schomburgkiana Pierre.
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DIVERSITY OF SPONGES (PORIFERA: DEMOSPONGIAE) FROM SHALLOW
WATER REEFS ALONG THE EASTERN COAST OF THE INNER GULF OF THAILAND

N. Ch/tanawisut/, J. Fromontz, A. Kritsanapuntu7, T. Yeem/'ns, S. Putchakran’ and P. Chouychoowong5
]Hquat/c Resources Research Institute Chulalongkorn University, Pathumwan, Bangkok 10330
*Western Australian Museum, Francis street, Western Australia, Perth, 60000 Australia

SF‘acu/ty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

4/nst/tute of Marine Science, Burapha University, Amphur Maung, Cholburi 20131

*Marine Biothecnology Research Unit, Chulalongkorn University, Pathumwan, Bangkok 10330

Coral reef sponges were collected from shallow water reef habitats along the coasts of four eastern provinces
(Cholburi, Rayong, Chantaburi and Trad) from the inner part of the Eastern Gulf of Thailand. Sponges were
preserved in 70% ethanol for taxonomic studies. All specimens were identified using the methods of Hooper
(1991) and Fromont (1991). The species descriptions provided here emphasize the skeletal architecture and
spicule morphology that were examined using the light microscope. The taxonomic characters utilized here
include the external morphological characters (growth form, color, texture, consistency, surface appearance,
habitat description, oscule size and distribution), which can be recognized in the field. Results showed that
most sponges were classified in the class Demospongiae. A total of three subclasses, ten orders, 31 families
and 85 species of sponges were found and were distributed among the four provinces as follows: Cholburi
province (3 subclasses, 9 orders, 31 families and 66 species); Rayong province (2 subclasses, 8 orders, 16
families and 35 species); Chantaburi province (2 subclasses, 5 orders, 9 families and 12 species); and Trad
province (2 subclasses, 5 orders, 11 families and 14 species). Results showed that coral reefs at Cholburi
province (Sichang lIsland groups) and Chantaburi province (Chao-Lao Beach) contained the highest and
lowest species diversity and abundance of sponges, respectively.
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REPRODUCTION OF A SPONGE, PETROSIA SP.
(PORIFERA: DEMOSPONGIAE: HAPLOSCLERIDA: PETROSIIDAE)
IN CORAL COMMUNITIES OF THE INNER GULF OF THAILAND

S. Asa (Graduate Student), T. Yeemin (Thesis Advisor)
Marine Biodliversity Research Group, Department of Biology, Faculty of Science, Ramkhamhaeng University,
Bangkapi, Bangkok 10240

Sexual reproduction and ecology of a marine sponge, Petrosia sp., (new species) have been studied at
Khang Khao Island and Nok Island, the inner Gulf of Thailand since December, 1997. The sponge grew
mostly on a dominant massive coral, Porites lutea, and obviously showed clumped dispersion. Reproductive
biology of Petrosia sp. was examined by monthly sampling of marked individuals for microtechnically
histological analysis in the laboratory. This sponge was viviparous hermaphrodite. Gamete development of
Petrosia sp. from the two study sites showed the same pattern. Spermatic cyst, oocyte and larva were found
during December, 1997-April 1998. The severe coral bleaching phenomenon in the Gulf of Thailand during
April-May, 1998 resulted in disappearance of gametes and larvae in all samples during May-October, 1998.
The fecundity was higher in the sponge from Nok Island. Releasing of parenchymella larvae were observed in
the morning in aquaria. Most larvae settled on live colonies of Porites lutea. The results from the present

study progress debates concerning life history strategies and taxonomy in marine sponges.
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REPRODUCTION OF A SOFT CORAL, CLADIELLA SP.,
(CNIDARIA: ANTHOZOA: ALCYONACEA) IN THE INNER GULF
AND THE EASTERN GULF OF THAILAND

P. Nopchinwong (Graduate Student), T. Yeemin (Thesis Advisor)
Marine Biodiversity Research Group, Department of Biology, Faculty of Science, Ramkhamhaeng University,
Bangkapi, Bangkok 10240

The alcyonacean is a very important member of coral communities in the Gulf of Thailand. Sexual
reproduction of the soft coral, Cladiella sp., has been studied in coral communities of Khang Khao Island,
Chonburi Province, in the Inner Gulf of Thailand and Samet Island, Rayong Province in the Eastern Gulf of
Thailand since September, 1998. Monthly sampling of tagged colonies and microtechnique analysis of
histological samples in the laboratory were carried out. Cladiella sp. was a gonochoric species, separated
male and female colonies. Several developmental stages of oocytes were found in each sampling period.
According to the severe coral bleaching phenomenon in the Gulf of Thailand in April-May, 1998,
gametogenesis of Cladiella sp. was interrupted in several months. Moreover, partial mortality of several
colonies was obviously recorded. Recovery patterns of gonadal development of the soft corals between the
two study sites were absolutely different because of the different environmental factors, such as turbidity,

sedimentation rate and population structure.
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A STUDY OF SPAWNING SEASON OF SCLERACTINIAN CORALS
IN PHUKET ISLAND,THAILAND

T. Chanmetakul (Graduate Stuclent), H. Chansang ~ (Thesis Advisor)
]Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkla 90112
ZPhuket Marine Biological Center, Muang District, Phuket 83000

Coral spawning has been studied in various location in the world. In Thai’'s waters, scleractinian corals are
diverse, nevertheless study of coral reproduction is rare. This study aim to know spawning season and mode
of reproduction. At least 5 species of scleractinian corals have been studied in Phuket Island, during March
2000—April 2001. Maturation of coral has been observed in a field. Ten mature colonies of each species will

be then transfered to laboratory for observation of spawning time and spawning behavior.
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CORAL DAMAGE FROM TOURISM AND ITS SHORT-TERM RECOVERY
AT RIN AND SAK ISLAND,CHONBURI PROVINCE

K. Ngamprasiti ' (Graduate Student), S. Sudara (Thesis Advisor)

’ Inter—department of Environmental Science, Faculty of Science, Chulalongkorn University, Pathumwan,
Bangkok 10330

? Marine Science Department, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Data collection since May 1999 to May 2000 in coral reefs at Koh Rin and Koh Lan, Chanburi Province. Five
groups of data were collected. Recently data analysis process, we have primary conclusion in each data
group, The first data is changing in coral reefs conditions. It have changing at Koh Lan more than Koh Rin
from May 1999 to May 2000 and the data of comparing between season in the same area from November to
March that tourism season have changing more than from April to October that rainy season. The second
data is the amount of boat and tourist. We found that some of tourist came in coral reefs in tourism season
more than rainy season. In the rainy season, Koh Lan still have tourist but Koh Rin did not have. The third
data is coral damaged by anchoring. We found some boat driver who had knowledge about coral reefs area
still anchoring on the coral because they want to get close up to diving area that depending on the decision
of boat driver or diving shop. The fourth data is partial motility of coral. We have various cause of the death
of coral. In the last group of data is coral recruitment that missing data in rainy season and in the tourist
season have less coral juveniles on settlement tile. In primary expectation, maybe from in this year rainy
season start early in February and have a lot sedimentation on coral juvenile that effect on post settlement
mortality.
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MIANHANUARINAANLVBITIANR Penaeus  INYNLABLLTE vndulan aewiulan uazamasa luusam
817 lnpaauun 11 9%7a laun Y3zaiu@TTus twTIys aynIanat aynIssasw aynidinis
NIUNWUMIBAT ALUTUNTT TAYT 72009 TUNYT UAZATIA 1INERBL1RIT I 456 draE andnm
anwaznadmwinelasmyiaanuen uasiuiuunwy siaiaibaifiendidmae wazdlazizluuy

v09dL8uta Tayafldianifisuifsufedarigiiotianzioialng madnmludasdusmunindouusies
FnuUeNIFUgIWING wudfaluana Penaeus snansnuduilu 4 anates fa Melicertus, Marsupenaeus,
Penaeus uaz Fenneropenaeus laulfanumzdny 9 a9 Ao ANUB1IUBISBILAZEUININT (adrostral sulcus

and carina) AN MUY gastrofrontal LA hepatic carina WRZANHIALVBIDILIZLNALIE

SPECIES DIVERSITY OF THE PENAEID SHRIMP GENUS PENAEUS
IN THE UPPER GULF OF THAILAND

K. Viboonkit (Graduate Student), P. Lumubol (Thesis Advisor)
Department of Marine Science, Faculty of Fishery, Karsetsart University, Chatuchak, Bangkok 10900

Penaeid shrimps in the genus Penaeus were collected from fish ports, fish landing places and fish markets
from eleven provinces in the Upper Gulf of Thailand: Prachuap Khiri Khan, Phetchaburi, Samutsongkham,
Samutsakhon, Samutprakan, Bangkok, Chachoensao, Chonburi, Rayong, Chanthaburi and Trat. Four
hundred and fifty-six specimens of shrimp were identified using morphometric and meristic characters. In
addition, DNA extraction and DNA pattern analyses were done. The results from the preliminary study
indicated that shrimps of the genus Penaeus could be divided into 4 subgenera, ie. Melicertus,
Marsupenaeus, Penaeus and Fenneropenaeus, based on differences in the following characters: the adrostral

sulcus and carina, the gastrofrontal and hepatic carina and the thelycum.

140 URVLNAALBLATINTITLURLINTANUT msﬂszyu%’mﬁﬂizﬁhmmami BRT A397 4
9-12 QaNAN 2543 Th Tsmmau%uwi‘mgu a"’mi’@ﬂmﬂaﬂ



agnsu%muﬂaefi’aﬁﬁﬂaqa MACROBRACHIUM BATE, 1868
Tunanziusanilaaniiozaslssindlng

a v e @ = o oo =
Al wogiinas (vndnwl), Inyad deiuas (a197135871U5nw7)
MATETIINGT AN INGIAIANT PT1AINTUNNIING 1AL LIAUNNTH NTUNNY 10330

(2
Y o = v

nsAnBELA mﬁ'uqam%@luﬂs:mﬂvlﬂ sﬁ'ﬂuaﬁmm:ﬂagﬁuuag’uaymn T@smm:r‘jﬂuaqa Macrobrachium

%mﬂw‘j@ﬁﬁmméﬁ@maLﬂiwgﬁaammﬁwaaﬂszmw WA wnSnenwiiss 6 sfiamini (Naiyanetr,
1908)  Fayamrulngasinisdnmldinnnauluiesinditivandueinis vinlidayailduianiia
RAINANLVDITH Lﬁaamﬂﬁmﬂﬁuﬁamammwwzmdﬁumﬁ'ﬂmwﬁu LL@iﬁdﬁLmdam{wﬁﬂuﬁumﬁmmﬁaﬁﬂ
wanowisndvldeaifivdragndnslasamzlumanziuesniisauniia G‘E\aﬁl,mmmfwmﬂmﬂmzmyag’fﬁ
nine finsfiaadetenu uwazupnaniulasidaiaauannnldszine SumzuiNIAnBa1989 lay
rm?mmha%@ﬁﬁi’@qﬂnm&ﬁammwwmﬂ%mwamﬁ@ MITUNWINTZINY ANBIUTNIIRAZININGT LAz
201 key Lﬁai‘mmnmﬁmaaﬁﬂuaqa Macrobrachium ~ v8dnaaziwaantdsdinite lasutaisnsdnms
sanulu 2 §au Ao lumaswudunmafivrunedegemuunssings 9 léur witn 89 uazhen Tuiing
LAZANBAEAY 9 rouIznaidie 75% woanazad &l 2 Aa madufiunulukesfiidnns lagvinausnds
udnzilaay key mn“?'iLﬂUﬁQﬁﬁmsﬁﬂmmﬁauimﬂlﬁé'ﬂwmzmaé’mgmﬁwms”mﬁ'um’si’@damha 9

mnﬁfuﬁﬂmﬁme:ﬁuamgﬂwamiﬁﬂm

TAXONOMY OF FRESHWATER SHRIMPS
IN GENUS MACROBRACHIUM BATE, 1868 IN NORTHEASTERN THAILAND

W. Noivangklang (Graduate Student), P. Naiyanetr (Thesis Advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

At the present we don't know how many species of freshwater shrimps in Thailand .There are about 6 species
are reported (Naiyanetr, 1998) . The specimen are provided by local people take its for food. The informations
of this area are limited and many habitats of them are limited too.Many places in Northeast Thailand are not
reported. There are many habitates which source of them are connected to each other, but some are not. As
this result, it is very interesting study them. The purpose of this study is to examine the species, distribution
and morphology by comparing with keys including measurements. In addition, for this study we will identify
the Macrobrachium in the Northeast Thailand. The methods of study are devided into two parts. The first
method is field study, we will collect shrimps from various habitates such as the rivers, swams and waterfalls.
This includes the study of characteristics of shrimps before preserve by 75% ethyl alcohol. The second
method is to study in the laboratory that we will examine the shrimps by the key and we will analyze and

conclude for the results .
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THE BIODIVERSITY OF FRESHWATER SNAILS IN TOA DUM FOREST,
SAIYOK DISTRICT, KANCHANABURI PROVINCE

D. RKrailas, T. Janecharut and S. Ukong
Department of Biology, Faculty of Science, Silpakorn University, Muang District, Nakornpathom 73000

Freshwater snails were investigated in Toa Dum Forest, which is situated in Saiyok National Park. This area
covers mountainous and limestone areas. The investigation was done by opportunistic collection from
upstream to downstream. The snails were collected using hand picking and scoop methods. They were
collected from various sites along a 7 km. section of the stream. In addition, physico-chemical characters and
water quality of the stream were investigated. Only one species of snail was found in Toa Dum stream, the
snail was classified using shell morphology. It belongs to the Family Pleuroceridae, Genus Paludomus. In a
previous study, Paludomus siamensis was found in Kanchanaburi province. However, the shell morphology of
P. siamensis is different from the Paludomus species found in Toa Dum stream. Therefore, our investigation
in the future will aim at collecting Paludomus from other areas in order to clarify the details of classification by

shell and radula morphometric analysis. This will also allow us to know the distribution of Paludomus.

142 URVLNAALBLATINTITLURLINTANUT msﬂszyu%’mﬁﬂizﬁhmmami BRT A397 4

9-12 @1&’1@1&] 2543 ISGLLE&IEN%HYI%RWQM ‘:]’G%S‘QWH%IQTW



msﬁmﬂuJ%enJLﬁﬂuwawaamnunmwﬁm’(uﬂwwmuu?wmahﬂwamauuu

73175 AaaEAWAT (¥nAnw1), anAna Jgyna (a19138MmU5nw1)
MATETIINET ANLINGAANT PR1AINTHNNIINGI1TE LIMUNNTH NFUNNY 10330

P @ \ N a ' P o a [ &
%aﬂmnmwmﬂﬂaglummmaumnmm'ﬂﬂmauuu‘nwmmmsmnw 3 0uAU 5 294 12 ana uas 18
a%a 4 3 79a fa Laemodonta octanflatum, Platevindex sp. W& Succinea sp. AdunInonuatiwsninnuly
Thooauredlsanalng uazdn 1 viia Ae Salinator sp. L HUMINBNUATILINTNTLEN I RasnInLN 5
wfia ldun Auriculastra subula, Cylindrotis quadrasi, L. monilifera, L. punctatostriata W8z Melampus pulchellus
finpfiminenulas Brandt Il a.a. 1974 Linuasaan1sdnmi Fugiuvednsga uazeioisiunuines
dudansuznimusnbnaduayunsiuunsiadisiugusesdfonuazdnsuznouan ldiduadned
I(ﬂalLawmn@mmminﬁwmﬂizqﬂ@ﬂ‘*ﬁﬁumsﬁﬂmﬁu 9 11% MIAnEK9 BT mﬂmsmammg}mluga

o €A o a N 6 . A o A A =)
°1Ja\‘iamung}ﬂaumﬂummmau JruudTEanveIrasnInunlid Ellobiidae uaﬂwm:ﬂIUﬂmﬂQQ fa
o . @ A el a A [
ﬂuﬂizmwnﬂﬂwlmaLmeJs:mmLsmaamnﬂnuammmau Taluedau g ImaTeusInnwuaIunsly
Uszan leun mMugauTNAwIadulzanwgia wazWl5Na 1296 Siphonariidae W&z Onchidiidae WazNs
WeaTannuasludszan@iuin uazwgda luasd Amphibolidae

COMPARATIVE ANATOMY OF LAND PULMONATE SNAILS
FROM A MANGROVE HABITAT IN THE UPPER GULF OF THAILAND

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

Pulmonate snails in a mangrove habitat of the upper Gulf of Thailand were found to comprise three orders,
five families, twelve genera and 18 species. Three species, Laemodonta octanflatum, Platevindex sp. and
Succinea sp., are new records for Thai mangroves and 1 species, Salinator sp., is a new record for the Gulf
of Thailand. Five species that were present in an earlier report, i.e. Auriculastra subula, Cylindrotis quadrasi,
L. monilifera, L. punctatostriata and Melampus pulchellus. were absent in this study. Differences in radula and
penis morphology supported identification using shell and external morphology. Radula morphology can also
be used in other research areas, for example, in food chain analysis by checking radulae in vertebrate faeces.
The nerve rings of Ellobiids are the most primitive among pulmonate snails because of their distinct separated
ganglia. More advanced pulmonates have closure and fusion of some ganglia. In Siphonriids and Onchidiids,
fusion occurs among pleural and parietal ganglia, whereas fusion occurs among cerebral and pleural ganglia

in Amphibolids.
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KARYOTAXONOMY OF THE TREE SNAIL GENUS AMPHIDROMUS ALBER, 1850

P. Dumrongrojwattana (Graduate Student), S. Panha (Thesis Advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Tree snails of the genus Amphidromus Alber, 1850 are arboreal land pulmonate snails which have variable
shell morphology characteristics such as color pattern, chirality etc. These diverse characters cause
confusion in basic classification and identification. In this study, karyotypic analysis was used to clarify
Amphidromus taxonomy. Chromosomes of six species, i.e. Amphidromus atricallosus, A. inversus
annamiticus, A. xiengensis, A. semitessellatus, A. glaucolarynx, A. areolatus, were prepared by stocking and
air-drying techniques. Four species, A. atricallosus, A. inversus annamiticus, A. xiengensis and
A. semitessellatus have been investigated, so far, and confirmed to have the same haploid and diploid
numbers, n=29 and 2n=58. The data is not yet enough for karyotype analysis, so more specimens were

collected for karyotypic study and comparison among species.
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TAXONOMIC REVISION OF TERRESTRIAL SNAILS IN THE GENERA
MACROCHLAMYS, CRYPTOZONA AND HEMIPLECTA IN THAILAND

A. Maneevong (Graduate Student), S. Panha (Thesis Advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The land snail genera, Macrochlamys, Cryptozona and Hemiplecta, are important elements of the food chain
and common in tropical evergreen forests in Thailand. In addition, the hermaphroditic reproductive system in
these snails is quite complicated, they have interesting courtship behaviors before copulation and the
exchange of a sperm mass, the so-called “spermatophore”, are found in these genera. Past descriptions of
the three genera used shell morphology, the radula and the reproductive system as key characters, but these
characters did not clearly distinguish genera and there is still some confusion. The first stage of this project
found similarity in the reproductive systems of Syama diadema and Macrochlamys asamurai but differences in
spine number and the shape of the spermatophore. Morphometric analysis of reproductive systems is the

next stage, which will then be combined with spermatophore data for taxonomic classification.
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TAXONOMY OF FRESHWATER AMBLEMID MUSSELS
IN THE MUN RIVER BASIN

P. Khamnark (Graduate Student), U. Kovitvadhi (Thesis Acdvisor),
S. Panha and P. Pomsuttirok (Thesis Co—aclvisor)
Department of Zoology Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

This study collected and identified species of freshwater mussel: Amblemidae in Mun River Basin in a total of
33 stations from July, 1999 through May, 2000. The result from this study were found 14 species and 12
subspecies. Physico-chemical properties of water in the mussel habitats at all stations were: water
temperature 23-36 OC: transparency 10-196 cm.: turbidity 7-135.5 FTU; dissolved oxygen 1.2-9.3 mg/l; free
carbondioxide 0-14.3 mg/l; pH 6.4-8.6; alkalinity 0-122 mg/l; hardness 8-270 mg/l; ammonia 0-30.81 mg/I;
calcium 5-328 mgl/l; silica 0-18.95 mg/l and phosphorus 0-0.55 mg/l. The majority of soil texture of mussels

habitat were sand, sandy loam, loamy sand, sandy clay loam, clay loam and loam, respectively.
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SPECIES DIVERSITY AND DISTRIBUTION, AND EFFECTS
OF PHYSICAL FACTORS ON LAND LEECH (FAMILY HAEMADIPSIDAE)
POPULATIONS IN THAILAND

T. Ngamprasertwong (Graduate Student), K. Thirakhupt and S. Panha (Thesis Advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The species diversity and distribution of land leeches from all regions of Thailand were investigated by
collecting specimens and documenting environmental data, such as habitat type, altitude and co-ordinates.
Morphological and some ecological aspects of each species are being studied. Furthermore, studies of life
cycles and relationships between physical factors and land leech populations, which have never before been
studied in Thailand, are being carried out in Khao Yai National Park. So far, twenty localities in Thailand
have been surveyed. The ground leech and the bush leech were found in moist evergreen forest, dry
evergreen forest, hill evergreen forest, rubber plantations, rice-fields and forest near to swamps and rivers.
After comparison with previous reports, land leeches in Thailand might be classified into four species
(Haemadipsa spp.) of which three may be new records or new species. Morphological characters used to

classify leeches are the gonopores, furrow pits, sensillae, eyes, annuli and auricles.
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SPIDERS OF DOI INTHANON NATIONAL PARK:
DIVERSITY, DISTRIBUTION AND OCCURRENCE

P. Dankittipakul (Graduate Student), S. Sonthichai (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Arachnida and other invertebrates have hardly been considered for conservation in Thailand, either for
biodiversity assessment or for conservation research. So far, about 37,000 species of spiders have been
named throughout the world, representing what is believed to be about one-fourth of the total. However, the
spider fauna of Thailand is poorly known. Doi Inthanon National Park was chosen for this study because this
region still contains large areas of tropical forest that extend from the lowlands to the mountain's summit. An
altitudinal transect was made and consisted of five sample sites ranging from 500 m to 2,500 m situated
approximately 500 m apart in elevation. Four different sampling procedures were employed: litter sifting,
sweeping, beating and pitfall traps. Several procedures were used in order to obtain as complete a picture as
possible of the whole spider community. Until now, 64 species from 31 families have been reported from Doi

Inthanon National Park.
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SPECIES DIVERSITY OF AMPHIBIANS
IN TAO DUM FOREST, KANCHANABURI PROVINCE

K. Tharapoom and K. Sribuddhachart
Department of Biology, Faculty of Science, Silpakorn University, Muang District, Nakornpathom 73000

A survey for amphibians along the Tao Dum Yai stream and its banks in Tao Dum Forest, Kanchanaburi
Province, was conducted in the dry season from November 1999 to April 2000. Amphibians comprising five
families and eight species were found. One species was in the Family Pelobatidae, three species were in the
Family Bufonidae, one species was in the Family Microhylidae, two species were in the Family Ranidae and
one species was in the Family Rhacophoridae. This report is a part of the project, "Survey for Species
Diversity of Amphibians at Tao Dum Forest, Kanchanaburi Province", which will be completed in November

2000.
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MORPHOLOGY AND ACTIVITY OF GONAD IN MEDIAN-STRIPED
BURROWING FROG, KALOULA MEDIOLINEATA IN DIFFERENT SEASONS

S. Ardsungnoen (Ph.D. Candidate), V. Laohajinda (Thesis Advisor)
Department of Zoology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

The median-striped burrowing frog, Kaloula mediolineata is the endemic species of Thailand. Information
regarding to the life history of this species is greatly to be desired. In light of the biology of this amphibian, the
understanding of the reproductive biology in amphibian species inhabitting Thailand is very limited. At present,
population of this frog declines rapidly every year, due to overexploitation by capturing for consumption.
Therefore, the aims of the present study are to investigate the reproduction in a free-living population of
K.mediolineata with respect to 1) the gonadal histology and the gametogenic patterns, especially different
stages of reproductive activity in different seasons by binocular stereomicroscopic, light microscopic, and
transmission electron microscopic observation; 2) possible cyclical pattern of gonadal histology during different
months of the year. The findings are prerequisite of effective conservation programmes regarding to this

endemic species.
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BREEDING ECOLOGY AND LARVAL DEVELOPMENT OF FOUR ANURAN
SPECIES LIVING IN A LOTIC ECOSYSTEM

V. Luangsakulpong (Graduate Student), V. Lauhachinda (Thesis Advisor),
J. Nabhitabhata and N. Bhumpakhan (Thesis Co-advisor)
Department of Zoology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

The breeding ecology and larval development of four anuran species (Rana kuhlii, R. nigrovittata, R. alticola
and Leptobrachium smithi) was investigated in the proposed Tongphaphoom National Park and in Khao Yai
National Park, Thailand, and in the laboratory of the Department of Zoology, from January to December 1999.
All species were found to be different in terms of breeding habits, egg masses, and breeding seasons. Larval
development and metamorphosis could be divided into four stages as follows: embryonic stage, from hatching
to limb bud appearance stage, well developed forelimbs stage and tail resorption stage. During
metamorphosis, the organizational changes could be placed into three categories: 1) adaptation and
modification of existing larval structures, i.e. mouthparts, digestive tract, and skin; 2) development of new
adult organs, i.e. tympanic membranes, eyelids, tongue, and limbs; 3) the reduction of larval structures during
metamorphosis, i.e. tail, gills, and spiracles. These transformations showed the transition from aquatic life in

the larval period to terrestral life in the adult.
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MOUTHPART STRUCTURE IN RELATION TO FEEDING BEHAVIOR
OF TADPOLE SPECIES

C. Inthara " (Graduate Student ), V. Lauhachinda ® (Thesis Advisor)
'Present Address: Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
2Department of Zoology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

Studies of the mouthparts and feeding behavior of 34 tadpole species in five families have revealed that a tadpole’s
mouth consists of three important structures: papilla, denticle, and beak. Based on the different characteristics of
these structures, tadpole mouths can be classified into five groups relating to feeding behavior. The first group has
an upward-facing mouth without a denticle and beak in the mouth cavity and feeds on neuston. This group includes
Megophrys parva, Brachytarsophrys carinensis and Microhyla heymonsi. The second group has a ventral or
subterminal mouth with a papilla, denticle and beak, and feeds by grazing, predating or scavenging. This group
includes Leptobrachium smithi, Leptolalax pelodytoides, Leptolalax gracilis, Leptobrachium sp., Leptobrachium
hendricksoni, Bufo parvus, B. melanostictus, B. macrotis, Rana limnocharis, R. kuhlii, R. rugulosa, R. nigrovittata, R.
erythraea, R. alticola, R. chalconota, R. hosii, R. cancrivora, Polypedates leucomystax leucomystax and
Rhacophorus bipunctatus. The third group has a terminal mouth without a denticle and beak, and feeds by suction.
This group includes M. pulchra, M. ornata, M. inornata, Kaloula pulchra, Glyphoglossus molossus, M. berdmorei and
M. butleri. The fourth group has a terminal mouth without a denticle but with a beak, and preys on animals by
suction. This group includes Occidozyga lima and O. martensii. The last group has a ventral mouth (very wide
mouth cavity) or ventral disc and feeds by scraping. This group includes Ansonia malayana, Amolops afghanus and
R. fasciculispina.
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SPECIES DIVERSITY, MORPHOLOGY AND HABITAT TYPES
OF BLIND SNAKES (FAMILY TYPHLOPIDAE) IN THAILAND

P. Niyomwan ' (Graduate Student), K. Thirakhupt " (Thesis Advisor), P. Jintakune” (Thesis Co-advisor)
’Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
*Queen Saowabha Memorial Institute, The Thai Red Cross Society, Pathumwan, Bangkok 10330

The species diversity and distributions of blind snakes in Thailand were determined from the literature,
museum specimens and field surveys in six regions of Thailand from January 1997 to December 1998.
Eleven species of blind snake were found: Ramphotyphlops albiceps, R. braminus, R. lineatus, R. ozakiae,
Typhlops diardi, T. floweri, T. khoratensis, T. muelleri, T. porrectus, T. siamensis, and T. trangensis.
Furthermore, there wais one new species, T. roxaneae, that has been recently described in the United State
of America and is in the process of being published. Ramphotyphlops braminus is the most abundant and is
widely distributed in all regions of Thailand. Two new locality records were determined as a result of the field
surveys: T. porrectus in Bangkok Province and T. muelleri in Phatthalung Province. Morphological characters
were used to construct a key to the ten species of blind snake in Thailand. It was determined that the
morphology of R. braminus specimens from southern and eastern provinces was significantly different to that
of specimens from other provinces. Blind snakes were found in three habitat types: evergreen forest, dry

evergreen forest and farmland.

sanunAngalAsen1siteuazineniinug miﬂi:qaﬁmmsﬂszfﬁﬂfmqms BRT A9 4 153
9-12 fAIAN 2543 tU Tsousnansunsangw é‘]'wi'mﬁmg[an

[

o

Sadnysalua

TAsenastd

Complete project



129foud BulobugQ

&LUL‘EMl

o

Do
)
e

Do

320

Low

AINARINUAILYBINAT UIIARZNIA ATSUNINIZINY LATAIINLANGTS
neaugIuingwasaniisdnznintunialazaslsznalng

ANAS laWdssiasy (Wnfnwn), A1es §3RUs (a19138MU5n®1)
MATEITIINGT AN INGIAIANT PT1AINTNNIING 1A LIAUNNTH NTUNNY 10330

MIANBIANURANAABVRITRALALANTUNINTENBIFAT 1Az e lwnaldvasdseinalne é'iy'\‘il,l,@il,ﬁau
ANTIAN WA 2540 Dadiautwinen we. 2542 wudaSlwadaznin 4 vieldun iy Varanus salvator
(Laurenti, 1768) WD Varanus rudicollis (Gray, 1845) @zn1@ Varanus bengalensis nebulosus (Gray, 1831)
LLazéjﬂgj Varanus dumerilii (Schlegel, 1839) fMTUUAUAB Varanus flavescens (Hardwicke and Gray, 1827)
LLazL‘ﬁﬂ@i’l Varanus salvator komaini Nutphand, 1987 vlajwusl,umiﬁﬁnﬂ%f: L'ﬁyy LLazmzﬂaﬂﬁﬂﬁiﬂizaﬁﬂﬁl
nﬂ‘ﬁuﬁlumﬂiﬁ ﬁ%ﬁuﬁﬂmazﬁuﬁmummm AT LLm@j@gjmumnaglmuu’%nmﬂ"]%uﬁiﬂﬁuLLazﬁmm
q@mﬁmginf ﬂ’]iﬁﬂ‘]&k’]ﬂ’ﬂ&lLL@m@i’l\‘l“ﬂE]\‘ié’ﬂ‘]:}mz“n’l{lé’mg’mamEl’llué’@l’j’sd??@]:ﬂ’miuﬂ’lﬂlﬁmEld‘].]izmﬂvlmF_J‘W‘]J’J’]
LANT LLazﬁﬂg]'mminLLﬂﬂaanﬁnﬂﬁ'uvl@T@T’Jﬁﬁmﬂmwadmﬁ@ma (nuchal scale) Tuzfiafiwiade Lﬁvﬁ (i’mﬁg\‘i
Lﬁrm‘h) wazazmaa 1aldaha analysis of variance #MTILATIZAANVULANAIINLIN i:ﬂ:ﬁw‘szmwayﬂﬁo
Uangasasiln ANV BIIYN LLazs:mzmﬁ:mmwnﬁmsﬁwmm:‘zm unsaltiuunadala nsdnu
ia%lamaﬁnﬂ%ﬂmLLaz%ﬁ‘nm‘U'NUixmswmﬁé’mf’adﬁmmﬂnﬂ“ﬁﬁ@ayj’iuma:gﬂqumu mniagami?mm
ﬁy'mwﬂLLazmﬁ'ﬂmmﬁﬁmi’cﬁ'@mmumwmad IUCN snansadszifinlain L‘ﬁﬂ LLamzm@miQﬂaﬁ'@a;jilumazé’@]fﬁ

¢

A v v 6 [ v ' g ' & s v v & & o [ o &d v =
mmﬂum:gtywuq LAY LLazq@g}miﬁmagluam’mﬂumlﬂﬂagzywuq mumﬂmﬁ]mﬂuamwlﬂagmwuﬁ

q

2t1984 ﬁauﬁ’hﬁagmﬁmﬁmmdﬁag’mé’wauﬁw‘iﬂuamwmmm@ﬁ'ﬂajLﬁuﬁﬁmau

SPECIES DIVERSITY, DISTRIBUTION AND MORPHOLOGY OF MONITOR
LIZARDS (FAMILY VARANIDAE) IN SOUTHERN THAILAND

K. Lauprasert (Graduate Student), K. Thirakhupt (Thesis Advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The species diversity and distribution of monitor lizards in southern Thailand was investigated from January 1998
to December 1999. Four species were found: Varanus salvator (Laurenti, 1768), V. rudicollis (Gray, 1845), V.
bengalensis nebulosus (Gray, 1831) and V. dumerilii (Schlegel, 1839). Varanus flavescens (Hardwicke and Gray,
1827) and V. salvator komaini Nutphand, 1987 were not found during this field survey. Varanus salvator and V. b.
nebulosus were distributed throughout southern Thailand in both forested and agricultural areas, whereas V.
rudicollis and V. dumerilii were usually found in undisturbed forests. Morphological parameters were measured
and their values were compared among monitor lizards using Analysis of Variance and Discriminant Analysis.
Some specific characters were found that could be used to identify the monitor species, i.e. nuchal scale, snout-
vent length, nostril length and nostril width. Ecological and biological information concerning monitor lizards was
also gathered. All species are threatened by human disturbance. Based on the IUCN's categories of threat, V.
salvator and V. b. nebulosus are suggested to be in the "vulnerable" category, whereas V. rudicollis and V.
dumerilii should be given "endangered" status. Varanus s. komaini is critically endangered and its natural habitat

is still not clear.
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ECOLOGY AND MORPHOLOGY OF THE GREEN WATER DRAGON,
PHYSIGNATHUS COCINCINUS, IN THAILAND

W. Angsirijinda (Graduate Student), K. Thirakhupt (Thesis Advisor), J. Nabhitabhata (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Ecological and morphological data were collected on the green water dragon, Physignathus cocincinus, in
Thailand, from August 1997 to July 1998. The green water dragon was found in central, eastern and
northeastern parts near streams. It normally occurred on small to medium sized trees with an average height
of 2.27 meters. Microhabitat analysis indicated that juveniles were located at levels significantly lower than
those of the sub-adult and the adult (p<0.05). Physical environmental characteristics of the habitat of
P. cocincinus were determined. The average temperature, relative humidity and rainfall were 28°C, 74.47%
and 160.74 mm/month, respectively. Temperature did not significantly differ among green water dragon
locations (p<0.05). Significant differences in morphological characters were detected among age groups for
eight characters, including labial length head depth and tail base length, (p<0.05). Sexual dimorphism was
also studied. Simple linear regression analysis and t-tests revealed that eight characters, including head
width, forelimb length and height of nuchal crest, were significantly different between sexes at p<0.05. The
data indicated ontogenic change and sexual dimorphism in P. cocincinus. The activity period of P. cocincinus
occurred between 06.00 and 18.00 h. The duration of juvenile daily activity was significantly longer than that
of the sub-adult and the adult at p<0.05.
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DIVERSITY OF FISH IN THE LOWER SONGKRAM RIVER (MEKONG BASIN),
INCLUDING THEIR SOCIO-ECONOMIC IMPORTANCE

C. Vidthazanon], A. Term v/chakorn], R. Chaiboonthan2 and P. Guaycharoeanl

’Museum and Aquarium Division, Department of Fisheries, Chatuchak, Bangkok 10900
*Fisheries Office Nakonpanom Province, Department of Fisheries, Chatuchak, Bangkok 10900
SProject for Ecological Recovery, Huay Kwang, Bangkok 10320

This survey was conducted to assess the socio-economic importance of fish diversity to the surrounding
fisheries communities of the lower Songkram River, covering Sakolnakon, Nakonpanom and Nongkhai
Provinces. The preliminary survey found considerably high fish diversity, with at least 189 species in 39
families, including 13 threatened and 26 Mekong basin endemic species. Cyprinid fish formed the main
component, with 81 species. Larval and juvenile fish use the area as a nursing ground during the summer
and rainy seasons and 98 species were found. The area comprises three types of aquatic habitats: riverine,
oxbow lake and floodplain. Five villages have long had fishing as part of their culture, including three of them
in which extensive archeological sites of fermented fish production, aged around 300 years, have been found.
At least 35 types of fishing gear and methods are used from small scale through to industrial scale fisheries.
Six workshops on sustainable fisheries were held for stakeholders. Primary needs of the stakeholder are:
establishment of conservation areas for wetlands and fishes, enforcement of fishery conservation and more
fishery extension from relevant personel. This research has resulted in the description of two new species,
Nandus oxyrhynchus Ng, Vidthayanon & Ng, 1996 and Brachygobius mekongensis Larson & Vidthayanon,
2000 and the possible discovery of three new species of the genus Acanthopsis. One poster on fishes of the
Mekong basin is in the process of printing.
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POTENTIAL USE OF FISH BIODIVERSITY FOR ECOTOURISM AND FISH
CONSERVATION IN MAEHONGSON PROVINCE

C. V/‘dthazanon7 and E. Charoens/riwongthanaz
]Museum and Aquarium Division, Department of Fisheries, Chatuchak, Bangkok 10900
Z/n/and Fisheries Research Mae Hong Son Station, Department of Fisheries, Chatuchak, Bangkok 10900

The fish diversity in Maehongson Province was studied in order to determine its potential for ecotourism
activities. The survey was conducted in six tourist attraction areas as well as in five villages to determine their
utilization of fish resources. Huai Duea of Muang District has the most intensive fishing activity whereas Huai
Hee has the least. Two communities have participatory conservation activities, Huai Duea, and Mae Yuam
Luang of Khum Yuam District. During the duration of this research project, 31 fish species, mainly cyprinids
(17 species) and loaches (Balitoridae, 7 species) were encountered. A fish-watching dive was trialled at four
tourism points and suitable conditions were found to occur from late April to early May, but very few fishes
were seen. Future activities are planned to induce and prepare more target areas for participatory research
and conservation, to prepare media on fish diversity in fish relevant tourism points and to assess the
conservation of cave fish areas based on ecotourism. This project has resulted in the potential discovery of
four new fish species (two Schistura spp., Balitoridae; and two Oreoglanis spp., Sisoridae, catfish) and the

publication of two papers on fish diversity in the Salween River basin.
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SYSTEMATIC STUDIES ON FISHES OF THE YOM RIVER

T. Champasri " (Lecturer), S. Sontirat " (Thesis Advisor), P. Wongrat ~ (Thesis Co-advisor)

'Present address: Department of Fisheries, Faculty of Agriculture, Khon Kaen University, Muang District,
Khon Kaen 40002

ZDepartment of Fishery Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900

The objectives of this study were as follows: to study fish species diversity of the Yom river and its tributaries;
to find out diagnostic characters used for the purposes of identification and classification; to determine the
distribution and abundance of each species. The study was performed from June, 1997 to May, 1998 from
specimens collected in the past and those newly collected by the author. There were 144 species in 28
families. They belong to the following families: Ambassidae, Amblycipitidae, Anabantidae, Bagridae,
Belonidae, Channidae, Cichlidae, Clariidae, Clupeidae, Cobitidae, Cynoglossidae, Cyprinidae, Dasyatidae,
Eleotridae, Gobiidae, Gyrinocheilidae, Hemirhamphidae, Homalopteridae, Mastacembelidae, Notopteridae,

Pangasiidae, Pristolepidae, Schilbeidae, Siluridae, Sisoridae, Soleidae, Tetrodontidae and Toxotidae.
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TAXONOMY OF THREADFIN (PISCES: POLYNEMIDAE) IN THAI WATERS

R. Karuwancharoen (Graduate Student), W. Hemachunthon (Thesis Advisor)

Department of Marine Science, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

This taxonomic study of threadfins was based on meristic measures. Morphometric comparisons were made
using multivariate discriminant analysis. Specimens were collected from both riverine and marine habitats
throughout the country during the 1997 to 1998 period. The specimens were compared with reference
specimens from various Thai museums and academic institutions. At least 17 species belonging to the
genera, Eleutheronema and Polynemus, were described. Eleutheronema tridactylum and E. tetradactylum
inhabit coastal areas. Polynemus indicus, P. microstoma, P. plebeius, P. kuru, P. sextarius, P. hexanemus, P.
heptadactylus and P. melanochir are mainly marine. Polynemus dubius, P. longipectoralis and P. muiltifilis
occurred in both estuarine and freshwater habitats. Polynemus sheridani, P. borneensis and P. hornadayi are
newly recorded for Thai waters. An undescribed Polynemus species is reported in this recent study as new to

science.

URVLNAALBLATINTITLURLINTANUT msﬂszyu%’mﬁﬂizﬁhmmami BRT A397 4 159

9-12 ({!ﬂ’]ﬂ&l 2543 Timmﬂu%uﬂﬁ‘mgu ‘:ﬁ‘lﬁ;ﬂﬁ‘i&%Iﬂﬂ

o

AL WA

q

TAsInNSA M

Ongoing'project



129fou4d a239|dwo)

1

)

gHmweneBELEEIELUDL Y

3

AL UNTRALAZNISNSZINePasU a1 BdauluuS I gIgLau 8. §in1 9. RS9

Uszia3g naonyye” ° (81913¢), diggrsng Un1dnse (a191567U5n87),

87978 (Fx3re1ns° (91971567USNBI99N)

"imsiatlagUs; nATainermansnimza paingmansuazinalulagnisysza
anvwmnalulagsignaa 8. §in1 753 92150

ZNIATIINgIFANTNIINIE AN INEIAART PRIAINTANNTING A LBAUYNTH NTINIHT 10330
*AsuUIEN NTENTINAYASUASANNIN LBAIHTINT NFUNNY 10900

AnsnmsiuunriiauazniinszansvedvarivsanluuInmthmoan 1LneFnn 99RIaas9 luszninadan
WOBNAY WA, 2539 Dudaunneniay w.ea. 2540 laoifiudiatann 2 e o 9aifindladng 6 an1f 9n
1hnaaesanisusnathmoaunawls U092 129 A0 izsinidsdn Lm:mmwfﬁugdgﬂ wiannu'le
dliunInniaanudn amnni anuiunse-ang CERHIRIESTIER LLazﬂ‘%mmaaﬂs‘ﬁwuﬁazmaluﬁwmuﬂ
luéne nanmsdnswulaniodat 20 296 d'sulmy'Lﬂuﬂmmmﬁﬁwmluu‘%nmﬁ 'saﬁﬁﬁﬂ‘%mmmnﬁqwa:ﬁ
miﬂizmﬁagﬁ"'ﬂﬂ fia 194 Gobiidae 848381 leuA 194 Clupeidae waz Blenniidae aN&1aU Uamziafisnin
Lﬂuﬂa;wﬁawﬁﬂﬁoﬁaﬂwmwmaulmwuLﬂuﬂéjuﬁagimaﬂuu’%nmf:wmmﬁgﬁyu 9 296 smdafinuindan
u’%nmﬁmsJLauluiw:i'ﬂéamﬁaLﬂmmdamgmaLLa:né’uLﬁﬁumﬂmmﬂmzﬂﬂmami’ﬂﬁﬂﬂ%ﬂ%ﬁd ARE )

10 294 s s nu ldaaaatiI9ninnIs@ne

IDENTIFICATION AND DISTRIBUTION OF FISH LARVAE
IN A MANGROVE FOREST AT SIKAO DISTRICT, TRANG PROVINCE

P. Tongnunui he (Lecturer), N. Paphavasit ? (Thesis Advisor), A. Termvidchakorn ? (Thesis Co-advisor)
’Pr’esent address: Department of Marine Science, Faculty of Science and Fisheries Technology,

Rajamangkala Institute of Technology, Sikao District, Trang 92150

2Department of Marine Science, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
BDepartment of Fisheries, Ministry of Agriculture and Cooperatives, Chatuchak, Bangkok 10900

Fish larvae were identified and their distributions were determined in a mangrove forest in Sikao District,
Trang Province, from May 1996 to May 1997. Sampling periods were scheduled every two months at six
stations from coastal waters to inner mangrove forests. Fish larval tows were conducted twice each sampling
period during the in-coming tide and the highest high tide. Salinity, temperature, pH, transparency and
dissolved oxygen were recorded. Most fish collected were marine. Of the total 20 families of fish larvae
recorded, the family Gobiidae was the dominant group in terms of abundance and distribution. Fish larvae in
the families, Clupeidae and Blenniidae, were next in terms of abundance. The Sikao mangrove forest serves
as a nursing ground, and provides food and shelter for various fish. Marine fish that were classified as true
mangrove dependent species were permanent resident species in the 9 families. And 10 families of fish that
came into the forest during their spawning period and occasionally came in to feed in the mangroves when

mature. Fish eggs were recorded throughout the sampling period with the highest density in May.
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COMPARATIVE ANATOMY AND REDESCRIPTION
OF THAI SILURID CATFISHES (PISCES: FAMILY SILURIDAE)

C. Krudphan' (Graduate Student), P. Wongrat’ (Thesis Advisor),
S. Sontirat’ and U. Kov/tvadhf? (Thesis Co-advisor)
]Major Fisheries Science, Graduate School, Kasetsart University, Chatuchak, Bangkok 10900

ZDepartment of Fisheries Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900
BDepartment of Zoology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

Thirty species of silurid catfishes were previously reported in Thailand. Comparative morphology and anatomy
of silurid fish specimens collected from the field and kept in museum collections were studied. Eleven genera
and twenty-eight species were recognized. This study confirmed the validity of four genera: Silurodes Bleeker,
1858; Micronema Bleeker, 1858; Pterocryptis Peters 1862; and Wallagonia Myer, 1930. Five new species
were described: Micronema gigantea, Silurichthys cauditruncatus, S. breviceps, Silurodes longidorsalis and
Silurodes vittatus. Comparisons of different characters were made between the following species: Ompok
bimaculatus (Bloch, 1797) and O. siluroides Lacepede, 1806; Kryptopterus bicirrhis (Val. in Cuv. & Val., 1839)
and K. palembangensis (Bleeker, 1852).
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TAXONOMY OF THAI FISHES ALLOCATED TO THE GENUS
PUNTIUS HAMILTON, 1822 (PISCES: CYPRINIDAE)

J. Sunairattanaporn’ (Graduate Student), P. Wongrat' (Thesis Advisor),
S. Sontirat’ and U. Kovitvadhi’ (Thesis Co-advisor)
IMajor Fisheries Science, Graduate School, Kasetsart University, Chatuchak, Bangkok 10900

2De/oarz?ment of Fisheries Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900
SDepartment of Zoology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

Thirty-six species of Thai fishes were reported under the genus Puntius Hamilton, 1822 by Smith (1945).
Rainboth (1996) recently placed most of the species reported by Smith (1945) into four related genera:
Puntius, Systomus, Barbodes and Hypsibarbus. The morphology and anatomy of fish specimens that belong
to these two genera from field work and museum collections were studied in detail. Twenty-one species were
recognized: eleven species of Puntius and ten species of Barbodes. Two new species were described:

Puntius sontirati from Watlai Canal, Lopburi Province, and Barbodes tenasserimensis from Ranong Province.
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COMPARATIVE ANATOMY AND REDESCRIPTION
OF BAGRID CATFISHES (PISCES: BAGRIDAE) FROM THAILAND

P. Saenjundaeng (Graduate Student), P. Wongrat® (Thesis Advisor),
S. Sontirat’ and K. Chutchavanvanit’ (Thesis Co-advisor)
IMajor Fisheries Science, Graduate School, Kasetsart University, Chatuchak, Bangkok 10900

2De/oarz?ment of Fisheries Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900
SDepartment of Zoology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

A study on bagrid catfishes (Pisces: Bagridae) from seven river basins in Thailand revealed six genera and 25
species. The six genera were Bagrichthys (2 species), Batasio (1 species), Hemibagrus (6 species),
Leiocassis (4 species), Mystus (11 species) and Sperata (1 species). Data from many references, and from
morphological and anatomical study of bagrid catfishes indicates that the species names, Mystus filamentus,
M. wyckioides, M. nemurus, M. wycki, Batasio tengana, Heterobagrus bocourti and Aorichthys seenghala,
should be changed to Hemibagrus filamentus, H. microphthalmus, H. nemurus, H. wycki, Batasio blythi,
Mystus bocourti and Sperata acicularis, respectively. This study also revealed two new species in the genus

Hemibagrus and the first record of Leiocassis micropogon from Thailand.
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FEEDING ECOLOGY OF FISHES IN NONG THALE SONG HONG,
TRANG PROVINCE

K. Subkhoon (Graduate Student), P. Leelawattanagul (Thesis Advisor), V. Leknim (Thesis Co-advisor)
Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112

Nong Thale Song Hong is a natural inland water body, located at 70 to 100 meters above msl, in Trang
Province. The objective of this study is to study the feeding ecology of fishes in Nong Thale Song Hong. To
achieve this, bimonthly samples of fish, phytoplankton, zooplankton, benthos and fauna associated with
macrophytes, as well as samples of water for water quality, have been taken since November 1999. Four
orders and 18 species of fishes, three divisions and ten orders of phytoplankton, three phyla and five orders

of zooplankton, one phylum and two orders of benthic fauna, and two phyla and ten orders of fauna

associated with macrophytes were found. Water temperature ranged from 28 to 30 C, water pH from 6.5 to
7.0, dissolved oxygen from 5.5 to 7.2 mg/l and alkalinity from 8.2 to 8.8 mg/l. Phosphorus and nitrogen

concentrations were 0.01mg/l and less than 0.2 mg/l, respectively. Gut contents of fishes are being analysed.
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THE DISTRIBUTION OF THE GREEN PEAFOWL IN THE UPPER NORTH
OF THAILAND

W. Mecvichai' S. Srikwan' and A. S/r/'pon92
’Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
ZDepartment of Marine Science, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The Green Peafowl is classified in the Family Phasianidae and is an endangered species in Thailand. At
present, it is known that there are two populations that could be conserved. The first population occurs in the
west of Thailand in the Huai Kha Kheng River basin in Uthai Thani Province and the second is found in the
northern part of Thailand. The northern population is distributed along the Yom River in Doi Pha Chang
Wildlife Sanctuary, Phu Nang National Park and the northern part of Mae Yom National Park, which are in
Phayao, Pra and Nan Provinces. It also occurs in the Nan River basin. In this basin, Green Peafowls are
found at Nam Wa in the southern part of Mae Charim National Park, in Sri Nan National Park, and in the

northern part of Mae Charim Wildlife Sanctuary in Nan and Uttaradit Provinces.
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A BIRD SURVEY AND THE POTENTIAL DEVELOPMENT OF MODEL
COMMUNITIES FOR ECOTOURISM IN MAE HONG SON PROVINCE

N. S/'tasuwan7, S. Chomde/ and T. Suphahan2
7Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202
2C'h/'ang Mai Physical Education College, Muang District, Chiang Mai 50200

A survey of bird diversity was carried out in the areas around four rural communities in Mae Hong Son
Province: Ban Huay He, Ban Huay Pha and Ban Huay Sue Thau in Muang District, and Ban Tham Lod in
Pang Ma Pha District from January to December 1998. 264 bird species in 49 families were recorded: Ban
Huay He, 202; Ban Huay Pha, 70; Ban Huay Sue Thau, 142; Ban Tham Lod, 153 species. The common bird
species in the observed areas comprised 39 species in 23 families. The dominant species in all areas were
the black-crested bulbul (Pycnonotus melanicterus) and the red-whiskered bulbul (Pycnonotus jocosus). At
Ban Tham Lod, the dominant species was the Pacific swift (Apus pacificus). The common names of the birds
in three tribal languages were recorded: 93 names in Tai, 92 in Karen and 52 in Red Karen. The traditional
beliefs and myths of the three tribes with regard to the birds, were also recorded. As part of the Ecotourism
program, training in ‘Bird-watching’ was imparted to volunteers from local communities and students at Ban

Huay He and Ban Tham Lod, to prepare them to be future guides and trainers.
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A COMPARATIVE STUDY OF FOOD CHOICE OF TWO SYMPATRIC
HORNBILL SPECIES (AVES : BUCEROTIDAE) DURING THE BREEDING SEASON
IN HUAI KHA KHAENG WILDLIFE SANCTUARY, UTHAI THANI PROVINCE

K. Ouithavon ' (Graduate Student), P. Poonswad (Thesis Advisor)

1

Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900
2

Department of Microbiology, Faculty of Science, Mahidol University, Rgjdhevee, Bangkok 10400

Food and feeding of two sympatric hornbill species (the Great Hornbill, Buceros bicornis, and the Rufous-
necked Hornbill, Aceros nipalensis) were studied during their breeding season in Huai Kha Khaeng Wildlife
Sanctuary, Uthai Thani Province, from November 1998 to October 1999. Over 15 and over 17 species of
fruits were eaten by the Great and the Rufous-necked Hornbills, respectively. The study also revealed that
over 31 and over 25 animal species were eaten by the Great and the Rufous-necked Hornbills, respectively.
The Great Hornbill preferred figs to fruits of non-fig plant families such as Lauraceae, Annonaceae and
Myristicaceae. This preference was opposite to that shown by the Rufous-necked Hornbill. Among the non-fig
species Polyalthia simiarum was consumed the most by both hornbill species. Crab was the animal food
eaten in the greatest quantities by both hornbills. The Rufous-necked Hornbill ate more insects than the Great
Hornbill. Both hornbill species selected fruit with heavy pulp, dark color, large diameter and seed that was not
too large. The Rufous-necked Hornbill selected fruit with a higher sugar level than those selected by the Great
Hornbill. The Rufous-necked Hornbill also fed on fruits from trees with higher values of the importance value
index than for those fed on by the Great Hornbill. The Rufous-necked hornbill also selected tree species with
ripe fruit that were abundantly found at the study site more than did the Great Hornbill. Both hornbill species
selected animals for food by body weight and body length. This research provides important information for
future management of hornbill food resources, which are essential for successful hornbill conservation.
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ECOLOGICAL NICHES OF BULBULS (FAMILY PYCNONOTIDAE)
IN KHAO YAI NATIONAL PARK

K. Chaikuad ' (Graduate Student), P. Poonswad : (Thesis Advisor),

0. Khobkhet 7 and N. Lauhach/nda] (Thesis Co-advisor)

]Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900
ZDepartment of Microbiology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

A study of ecological niches of bulbuls was conducted in Khao Yai National Park between July 1997 and
June 1998 in four habitat types, i.e. grassland, secondary forest, ecotone and evergreen forest. There were
six species of bulbuls found. The Red-whiskered, the Black-crested and the Puff-throated Bulbuls preferred
grassland (59.3%, n=230), ecotone (63.1%, n=70) and evergreen forest (61.5%, n=83), respectively. The
Stripe-throated Bulbul equally preferred secondary forest and ecotone. The Grey-eyed Bulbul equally
preferred ecotone and evergreen forest. The Black-headed Bulbul was found only once in the secondary
forest. The optimal foraging niche of the Red-whiskered Bulbul in the grassland and the secondary forest
were at the tops of plants on the outer parts of branches. The Black-crested and the Puff-throated Bulbuls
had the same optimal foraging niches in the ecotone, i.e., on the lower parts of plants on the outer parts of
branches. The optimal foraging niche in the horizontal position of the Puff-throated Bulbul in the evergreen
forest occurred at the same level as in the ecotone but shifted from the outer to the middle part of the branch.
Most bulbul species used their habitats for feeding. The bulbuls were found to feed more on insects than
fruits. The feeding frequency on insects of the Red-whiskered Bulbul in the grassland was 65.1% (n=149), the
Black-crested Bulbul in the ecotone was 60.4% (n=29) and the Puff-throated Bulbul in the evergreen forest
was 62.7% (n=42). The feeding frequency on insects of the Grey-eyed Bulbul in the ecotone and the
evergreen forest did not differ (40% and 60%, respectively). Among the known fruit food species were
Polyalthia motleyana, Gironniera nervosa Planch., Mallotus paniculatus Muell. Arg., Macaranga denticulata
Muell. Arg., Melastoma normale D. Don, Grewia laevigata Vahl., Lasianthus sp.1, Lasianthus sp.2, Areca
triandra Roxb. and one species was unknown.
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VOCALIZATION PATTERNS OF GREAT HORNBILLS
(BUCEROS BICORNIS) AT KHAO YAI NATIONAL PARK

S. Nakkuntod ' (Graduate Student), P. Poonswad ? (Thesis Advisor),

0. Khobkhet 7 and P. Ratanakorn ’ (Thesis Co-advisor)

’Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900
ZDepartment of Microbiology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400
3Facu/ty of Vetrinary Science, Mahidol University, Salaya, Nakhon Pathom 73170

Vocal recordings and behavioral observations were made of six pairs of hornbills at their nests in Khao Yai
National Park, from June 1997 to January 1999. The characters of the vocalization were analysed using
computer software. Great Hornbills communicated with each other only by calling. The vocalism was classified
into three patterns: kok, gahung and gawa. There were 4 types of call: normal call, pre-flying call, duetting call
and aggressive call. The study was done during 4 phases of nesting: before the female sealed the nest,
female imprisonment, female emergence and chick fledging. The Great Hornbills called more often during the
first phase than other phases. They showed a marked peak of calling activity during the morning, which then
reduced toward mid-day and evening. The male called louder than the female. The ranges between the
fundamental and the last harmonic frequencies of “kok” of the male and the female were 102.7-4207.0 Hz and
120.5-4118.9 Hz, respectively, of “gahung”, 111.6-4599.5 Hz and 148.1-4591.0 Hz, respectively, and of
“‘gawa”, 141.9-4049.0 Hz and 162.2-1467.0 Hz, respectively. The normal call was used more frequently than
other types. For recognition of Great Hornbill individuals, the resonance duration time of “kok” was analysed.

There were significant differences in the duration of resonance among individual males.
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ANALYSIS OF VOCAL COMMUNICATION OF BIRD SPECIES IN THE FAMILIES
PYCNONOTIDAE AND STURNIDAE IN CHIANG MAI PROVINCE

R. Jiradetprapai (Graduate Student), N. Sitasuwan (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Communication sounds of bird species in the family Pycnonotidae and Sturnidae were analyzed using
sonagrams generated by the AVISOFT and SPECTROGRAM computer software programs. Elements of
communication sound were classified by morphology and complexity. Pycnonotidean birds have 20 element
groups and Sturnidean birds have 18 element groups. These elements were used in many ways to
communicate, i.e. as a single element or as an element mixed with other elements in the same group or a
different group, for many call types, such as alert call, alarm call, contact call, exciting call, distress call and
subsong. The number of total sounds, number of sounds in each call type and the pattern of element mixing

were different for each species. The number of total communication sounds of birds in the family
Pycnonotidae were as follows: Red-whiskered bulbul (Pycnonotus jocosus) = 300 forms; Sooty-headed bulbul
(Pycnonotus aurigaster) 2> 100 forms; Streak-eared bulbul (Pycnonotus blanfordi) 2> 90 forms; and Black-
crested Bulbul (Pycnonotus melanicterus) 2> 60 forms. For birds in the family Sturnidae: Common Myna
(Acridotheres tristis) = 170 forms; White-vented Myna (Acridotheres javanicus ) = 150 forms; Hill myna

(Gracula religiosa) = 100 forms; and Black-collared Starling (Sturnus nigricollis) = 50 forms.
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AVIFAUNA IN TO THEP AND KHUAN HIN LUP FOREST, AMPHOE SABAYOI,
SONGKHLA PROVINCE

N. Suwannakam (Graduate Student), R. Tansakul (Thesis Advisor), K. Meesawat (Thesis Co-advisor)
Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112

The avifauna of upstream forest of the Thepa stream in Sabayoi District, Songkhla Province, was surveyed
from September 1997 to May 1999. Study sites, for direct census and indirect census, were randomly
selected. Small insect-eating birds such as Babblers and Flycatchers were found along the stream. Larger
birds, like the Great Argus, Hornbills, the Crested Fireback and the Crested Wood Partridge were found in
higher mountain areas. Direct census was done every month and observation along each of three line
transects was done every 3 months. A net was used to survey the birds that were difficult to see. Indirect
census was done every month by interviewing villagers and by examining animal remains. Both surveys
detected important species of birds and endangered species, for example, the Crested Fireback, (Lophura
ignita), the Crested Wood-Partridge (Rollulus rouloul), the Rufous-crowned babbler (Malacopteron magnum),
the Pale-capped Pigeon (Columba punicea), the Black-and-Red Broadbill (Cymbirhynchus macrorhynchos),
Wallaces Hawk-Eagle (Spizaetus nanus), the Buffy Fish-Owl (Ketupa ketupu), the White-crowned Hornbill
(Berenmicornis comatus), the Bushy-crested Hornbill (Anorrhinus galeritus), the Black Hornbill (Anthracoceros
malayanus), the Rhinoceros Hornbill (Buceros rhinoceros), and the Helmeted Hornbill (Rhinoplax vigil). Two
hundred and twenty species of birds in 113 genera and 43 families were found. Most of them were protected
and endangered species.
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BIRD SPECEIS COMPOSITION AND THEIR UTILIZATION IN DRY DIPTEROCARP
FOREST AND EUCALYPTUS PLANTATION AT A ROYALLY INITIATED
DEVELOPMENT PROJECT : NONG TENG-CHAKKARAT, NAKHONRATCHASIMA

S. Srikhomthair (Graduate Student), O. Khobkhet (Thesis Advisor)
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

The study on bird species composition was conducted in Dry Dipterocarp Forest and Eucalyptus Plantation
in a Royally Initiated Development Project, Nong Teng — Chakkarat, during the period of July 1998 to June
1999 . The surveys revealed 84 species, 64 genera, 31 families, and 13 orders occuring in Dry Dipterocarp
Forest consisting of 52 resident species and 32 migratory species whereas 59 species, 47 genera, 26
families and 12 orders occuring in Eucalyptus Plantation comprising 38 resident species and 21 migratory
species. The relationship between the amount of rainfall including the temperature level and bird species
showed that bird species is high in numbers when the amount of rainfall is high, on the other hand, bird
species is high in numbers when the temperature is low. According to relatives abundance, 26, 10, 19, 13,
5, and 11 species were evaluated as very rare, rare, uncommon, moderate common, common, and very
common respectively. For the Eucalyptus Plantation, birds utilized this forest type as feeding area also but
insects were the majority food source whereas forage plant species were the minority part. However, the
study found that some bird species utilized Eucalyptus trees as nesting sites. Regarding to relative
abundance 15,9, 9, 13, 9 and 4 species were determined as very rare, rare, uncommon, moderate
common, common and very common respectively. Analysis of bird species similarity between two forest
type was found that bird species composition in Dry Dipterocarp Forest was quite nearly the same as in
Eucalyptus Plantation. The Sorenson index and Morista-Horn index between these two forest type were
0.5680 and 0.7860 whereas the Jaccard index and Sorenson index between these two forest type were
0.5540 and 0.7130 . Finally the diversity index, according to Shannon diversity index, in Dry Dipterocarp
Forest was 3.5460 and in Eucalyptus Plantation was 3.3098.
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THE POPULATION BIOLOGY OF HILL MYNAHS IN THAILAND

P. Wongwasana (Graduate Student), M. Archawaranon (Thesis Advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

A study of various morphological characteristics, especially yellow wattle and body size, indicated that there
were five different hill mynah groups in Thailand: Northern (N), Modified Northern (MN), Intermediate (1),
Modified Southern (MS) and Southern (S) groups. A study of population variation of the five different hill
mynah groups was conducted in ten provinces, namely Mae Hong Sorn, Phetchaboon, Nakhon Ratchasima,
Ubon Ratchathani, Khanchanaburi, Trad, Prachuap Kirikhan, Chumphon, Satoon and Narathiwart, from 1998
to 2000. Only N birds occurred in Mae Hong Sorn, Petchaboon and Ubon Ratchathani. However, in Nakhon
Ratchasima and Trad, only 51.24% and 50.13% of mynahs, respectively, were N birds, the rest being MN
birds. The three groups, W, MN and | were found in both Khanchanaburi and Prachuap Kirikhan. In
Khanchanaburi, 50.56%, 36.75% and 12.69% belonged to N, MN and | groups, respectively, and in Prachuap
Kirikhan, 26.95%, 32.45% and 40.6%, respectively, belonged to these groups. In Chumphon, N, MN, | and
MS groups were found together and comprised 10.23%, 30.7%, 45.82% and 13.25% of hill mynahs,
respectively. In Satoon, MS and S comprised 42.53 % and 57.47% of hill mynahs, respectively. Only the S

group was found in Narathiwart.
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POPULATION VARIATION OF HILL MYNAHS IN THAILAND

M. Archawaranon and P. Wongwasana
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

A study of population variation in hill mynahs in Thailand was conducted in 21 provinces, Lampang, Uttaradit,
Loei, Chaiyaphum, Sakhon Nakhon, Tak, Petchaburi, Ratchaburi, Kamphaengphet, Uthaithani, Prachin Buri,
Chanthaburi, Ranong, Surat Thani, Phang Nga, Krabi, Trang, Phatthalung, Nakhon Si Thammarat, Songkhla
and Yala, during the period, 1999 to 2000. The aim was to determine the proportion of the population made
up by each of five different hill mynah groups, namley Northern (N), Modified Northern (MN), Intermediate (1),
Modified Southern (MS) and Southern (S) groups, of which MN, | and MS are new hill mynah groups. The
MN group was found to comprise 14%, the | group, 5.5%, and the S group, 13.5% of hill mynahs in Thailand,
whereas the N group comprised 47% and the S group, 20%. When hill mynah populations were studied only
in latitudes from 6°N to 16°N, where the three new hill mynah groups occurred, it was found that 24% of hill
mynahs belonged to the N group, 22% to MN, 9% to I, 22% to MS and 23% to S. Taken together, these three
new hill mynah groups comprised 53% of the hill mynah population between 6°N and 16°N and 33% of the
total hill mynah population of Thailand. This study needs to be continued in order to determine changes in

composition of these groups in mynah populations in Thailand.

174 URVLNAALBLATINTITLURLINTANUT msﬂszyu%’mﬁﬂizﬁhmmami BRT A397 4
9-12 QaNAN 2543 Th Tsmmau%uwi‘mgu a"’mi’@ﬂmﬂaﬂ



ﬂ']'iaLﬂiﬁ%ﬁﬂﬂ?ﬂ‘i%ﬂﬂUiﬂBTﬁﬂSﬂ adungunag

a1 gwsen | (WnAnwn), wdl srasiunn | (819138MUsnw1), 95 e1ainARnIA © (819138 nw5IN)
'n1ATE1INegT AN INg1AanT an1INg1aeTINANY Laautinsd ng0nwT 10240
“mATeuAd ANINgIMEnT N1 INg1aeTINAILN L2aU19nzT NFIMWY 10240

nnmMsansilensrsiiauazdSunmvainsaeziily 17 viia WIT1QUASLTLY LWAN Lazdaniindng 9 5 vila T
211384UNYUNaIluTIINTE Ao Ins VzLEe Wi A2UU WazeNTIUNTIRDY A0 BUALN LATENNT
éi’n'%agﬂ Tugauinuld 100 n3u W‘]J’j’la’l‘W]ié’lL%ﬁ]gﬂﬁﬂ%&ﬂﬂ&ﬂi@]ﬂ&ﬁl%“fi‘l 17 7fia anndremisdssandu
§ @aluarwaria 6 iiait wum@a:ﬁiungmLumiuﬂ%mmmnﬁq@ 32.06 nuluamidiagy, 22.35 niwlu
wiauun, 3.63 niuluazwy, 2.67 n3ulunh, 2.06 n3ulunzda, 1.93 n3ululns omIduiagU YT
LLﬂaL%mmLazmﬁﬂMﬂﬁq@ 99.2 [aANIN uaz 1.9  NAANITN ANNA1QU luaﬂmﬂaaun‘gumﬂuﬁﬁwm?\
ﬂ%mmmm«%wLm:mﬁﬂwumﬂﬁg@iﬂm 79.9 #{a8nIN Uaz 0.52 NadnIV AWEIAL §IUIAAULE WUNIN
ﬁq@iummiéwﬁagﬂ 247 R-E LLazwumﬂﬁq@lummiﬁsw*’maﬂizm'ﬂvlms 15 R-E wudandudlunuauun
mﬂﬁq@ 2,645 Hadniu 1%a’m15é’n§a3ﬂﬁ%mﬁuéﬁﬁaﬂﬁq@ 3.5 A8ANIN WA 1T IUEIIN AW Tudun
‘ﬁ'q@iummu 11.7 Wadn3u ﬁaaﬁq@lu‘lm 4.9 98503 "71mﬁu’éwumnﬁq@iummiéﬁSagﬂ 7.54 §aan3u lu
mmiﬁisumawu’imﬁuﬁmnﬁEg@lwﬂﬁ U3um 3.29  TadnIw ﬁamﬁqﬂluumaa 0.15 HaaNIW ﬁayaslu
rm‘?mMﬂ%v’af:ﬁ]:Lﬂuﬁagaﬁugwﬂuma‘ﬁamﬁumwmUﬁuﬁ:unqumﬂummgm@iavlﬂ

NUTRITIONAL CONTENT OF THE DIET OF THE HILL MYNAH,
GRACULA RELIGIOSA

W. Chularatana (Graduate Studlent), M. Archawaranon' (Thesis Advisor),

w. Chatk/ttikunwonf (Thesis Co-advisor)

’Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240
ZDepartment of Chemistry, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

The natural food of hill mynahs, i.e., figs, Jambolan and Jamaican cherry, and food used for captive birds, i.e.,
mealworms and pellet meal, were analyzed for 17 amino acids, calcium, iron and five vitamins. One hundred
grams of the edible parts of each food were analyzed. Pellet meal had all 17 amino acids, which was more
than for the other foods. Glutamate was found more than any of the other 16 amino acids, with 32.06 grams
in pellet meal, 22.35 grams in mealworm, 3.63 grams in Jamaica cherry, 2.67 grams in Jambolan, and 2.06
and 1.93 grams in two kinds of fig. Calcium and iron were found mostly in pellet meal, with 99.2 and 1.9 mg,
respectively. For hill mynah natural foods, the greatest amounts of calcium and iron were found in fig, with
79.9 and 0.52 mg, respectively. The largest amount of Vitamin A of all foods was found in pellet meal (247 R-
E). Fig was the natural food with the most vitamin A (15 R-E). The greatest quantity of Vitamin C was found
in mealworm with 2,645 mg, whereas pellet meal had the least amount of vitamin C with 3.5 mg. For natural
foods, the most vitamin C was found in Jamaican cherry (11.7 mg) and the least in fig (4.9 mg). Pellet meal
had the most vitamin E (7.54 mg) of all foods, whereas Jambolan had the most vitamin E (3.29 mg) of the

natural foods. This information is very useful for improving the propagation of captive hill mynahs.
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THE DIVERSITY AND EVOLUTION OF SMALL MAMMALS IN THAILAND

Y. Chaimanee
Paleontology Section, Geological Survey Division, Department of Mineral Resources, Rajdhevee, Bangkok 10400

The main propose of this project is to study the diversity and evolution of small mammals especially rodents
in Thailand. The study areas are located in Kanchanaburi, Ratchaburi and Petchaburi because of the
exceptionally high number of karstic fissures and caves in these provinces. Many fossil localities were
discovered in these areas. The first result is interesting because more than 30 species of rodents, i.e., rats,
mice, squirrels and flying squirrels, were discovered. The discovery of Hume’s rat (Hadromys humei), a
murine rodent now living only in Manipur, India, and in southern China, and a new giant flying squirrel, which
is similar to the Hairy-footed flying squirrel (Belomys pearsonii), are new to this region. Also, the first
Maxomys-Ratchaburimys evolutionary lineage was discovered. The discovery of these small mammals helps
demonstrate the different geographic distributions and paleoenvironment of small mammals that occurred in

the Plio-Pleistocene, which are extremely dependent on vegetation changes.
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THE DIVERSITY AND EVOLUTION OF JURASSIC-CRETACEOUS BIVALVES IN
THAILAND

A. Meesook and T. Wongprayoon
Geological Survey Division, Department of Mineral Resource, Rajdhevee, Bangkok 10400

Over 300 non-marine bivalve specimens were collected from five localities in the northeastern part of
Thailand, i.e. from Kalasin, Khon Kaen and Nongbua Lamphu provinces. Most belonged to the following
species: Trigonioides cf. heilongjiangensis, Plicatounio sp.A, Unio cf. heilongjiangensis, Nippononaia cf.
nantokensis, Exogyra sp. and Unio sp.A. These bivalves are confined to reddish-brown claystones and
siltstones of the Phu Kradung and Sao Khua Formations (Khorat Group) and are associated with dinosaur,
turtle, fish and crocodilian fragments and palynomorphs. Based on these biota, the Phu Kradung and Sao
Khua Formations are dated as being Jurassic and Early Cretaceous in age, respectively. These two
formations are interpreted as having been deposited by meandering rivers under semi-arid conditions. In
southern peninsular Thailand, brackish-water bivalves are found in the dark-grey claystones and limestones of
the Khlong Min and Lam Thap Formations, respectively. Most species are Protocardia sp., Pteria sp.,
Modiolus sp.A and B, Hudsonella sp., Juranomia sp., Phraemytilus sp., Eomiodon cf. securiformis and Lopha
sp.A and B, and the non-marine bivalve, Unio cf. heilongjiangensis. Both these faunas are associated with
ostracods, concostrachan, palynomorphs and some vertebrates. Based on these faunal assemblages, the
Klong Min Formation is dated as Jurassic, whereas the Lam Thap Formation is Early Cretaceous. The Khlong
Min and Lam Thap Formations are interpreted as having been deposited in a lagoonal environment by
meandering rivers, probably under semi-arid conditions. The non-marine Cretaceous bivalve Unio cf.
heilongjiangensis collected from the Lam Thap Formation can be correlated with that of the Sao Khua
Formation and can also be correlated with those of South China, Korea and Southwest Japan.
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CHANGES IN PLANT DIVERSITY OVER GEOLOGIC TIME
DURING THE CENOZOIC IN THAILAND

P. d. Grotel, C. Chong/akmamz and P. Benyasut37

’Schoo/ of Biology, Institute of Science, Suranaree University of Technology, Muang District, Nakhon Ratchasima 30000
*School of Geotechnology, Institute of Engineering, Suranaree University of Technology, Muang District, Nakhon
Ratchasima 30000

Collection and study of plant fossils in Thailand is providing knowledge of plant diversity changes over time as
well as climatic and environmental changes. Since January 1999, collecting trips have been made to fossil
localities in Nakhon Ratchasima, Chaiyaphum, Khon Kaen, Kalasin, Mukdahan, Krabi, Phayao, and Lamphun.
Based on geologic and stratigraphic evidence, all the sites appear to be Miocene-Pleistocene in age, except
those in Kalasin and Mukdahan, which are thought to be Late Jurassic, and the site in Krabi, which may be early
Tertiary. Thin sections of silicified wood have shown at least nine species of angiosperms from the Miocene-
Pleistocene and two species of gymnosperms from Late Jurassic deposits. Leaf compressions (some with
preserved cuticle), gymnosperm cones, and seeds from Tertiary lignite mines show many species of dicots, as
well as monocots (palm), and gymnosperms (Taxodiaceae, Sciadopityaceae?). At Krabi, the Tertiary sequences
consist of fluvial sandstones and conglomerates containing scattered bivalves in the lower part. The middle part
is fossiliferous and comprises lacustrine mudstones and shales with lignites and limestone beds containing
gastropods. Vertebrate bones, including turtle and fish bones, bivalves, and gastropods have been found in the
same mudstone layers as plant fossils. The upper part consists of lacustrine mudstones with frequent
intercalations of sandstones and conglomerates interpreted as debris flow deposits. It contains several gastropod
and bivalve beds intercalated in the mudstones. The ancient forests during the Miocene in Lamphun comprised
both gymnosperm (mostly Taxodiaceae) and dicot trees, whereas the forests in Northeast Thailand, at least near
the sites of fossil deposition, consisted mostly of dicot trees with some palms.
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myan luladnlasiulonvesuauidonluired Braconidae 4 sUT& lawldinafia air-drying nLTaRaNa9
(cerebral ganglia) ‘?Jadﬁﬁﬁuammmﬁﬁuiw:qmﬁﬂEJ wuuawdausiia Diachasmimorpha longicaudata
(Ashmead) Taluuawdonvasunasiunalsl Bactrocera correcta (Diptera: Tephritidae) T8 wanlaslalasy
(2n)=40 I@]ﬂ“?'il,wmﬁﬂmﬂﬂﬂsnmm"g@ (diploid) uaziwarfilaslulougaided (haploid) (n)=20 FUuvuval
Tasluloy Usznaudly 5 Metacentric, 13  Submetacentric L8z 2  Subtelocentric wawdousie
Diachasmimorpha sp. \Juuaweuvasunasiunals B. cucurbitae (Coquillett) uanidonsfiafidanwmznig
Fugwinenadeny D. longicaudata uaziiswanlaslulauiniu (2n)=40 uadzduouvaslaslulaudninu B9
fisduuvvaslasluloulsznaudis 6 Metacentric, 12 Submetacentric uaz 2 Subtelocentric #unaniiousiia
Psytallia incisi (Silvestri) Fa1fluuawdownas B, dorsalis welpldwnlaslulougesga (2n)=34 drmnagi
Fuulaslalauissgaidon (n)=17 JUuuuveslasluloudsznaudis 5 Metacentric, 9 Submetacentric, waz
3 Subtelocentric wawiduuniia Psytallia fletcheri (Silvestri) \Julawdouvaiuuaiivua baioiia B. cucurbitae
fdwulaslulouiniy . incisi usgdunuvaslaslulonysznausdin 7 Metacentric, 6 Submetacentric, uaz 4

Subtelocentric

MITOTIC CHROMOSOME DIVERSITY IN TEPHRITID FRUIT FLY PARASITOIDS

S. Singhapong (Graduate Student), S. Kitthawee (Thesis Advisor)
Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

Four species of parasitoids (Hymenoptera: Braconidae) of tephritid fruit flies were studied cytologically.
Mitotic chromosomes were prepared from the cerebral ganglia of prepupae using the air-drying technique.
Diachasmimorpha longicaudata (Ashmead), a solitary endoparasitoid of Bactrocera correcta (Diptera:
Tephritidae), possessed a (2n)=40 karyotype. Females are diploid and males are haploid (n)=20. The
haploid mitotic karyotype comprised 5 Metacentric, 13 Submetacentric, and 2 Subteloentric chromosomes.
Diachasmimorpha sp. is a parasitoid of B. cucurbitae (Coquillett). The morphology of this species is very
similar to D. longicaudata and it also has a chromosome number of (2n)=40. However, the haploid mitotic
karyotype is different with 6 Metacentric, 12 Submetacentric, and 2 Subtelocentric chromosomes. Psytallia
incisi (Silvestri) and P. fletcheri (Silvestri) are both solitary endoparasitoids of B. dorsalis and B. cucurbitae
respectively. Both of them have a chromosome number of (2n)=34. Females are diploid and males are
haploid with (n)=17. The haploid mitotic karyotype of P. incisi comprises 5 Metacentric, 9 Submetacentric
and 3 Subtelocentric chromosomes and that of P. fletcheri comprises 7 Metacentric, 6 Submetacentric, and 4
Subtelocentric chromosomes.
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nsansnisiuuniuidslaslasluloswaznis@nsluszduluanazasfrluauisd Cinchonoideae
(Rubiaceae) ludszindlny luszniraifeuduwan w.a. 2542 Hadaulnuiou w.a. 2543 sandmaliuaiatng
wsrliniudians 9 ldun mawite siniadasdna s1na wasysnl maaziueanidoanile dandalay
AR VoUW UATITRNN MAaziuaan 2IRTaTUNYT ana wezmald JiasIzal &ga wndNne 1@
ﬁg\‘lgu 53 #UULRY G‘é\‘l@li’sﬁ]aau%aaﬂmmﬁ@lﬂﬁ 16 ana 26 Tie vL@TLLﬂ' Aphaendra uniflora, Chassalia
curtifiora, Duperrea parvettifolia, Gardenia jasminoides Ellis, Ixora elegans, |. finlaysoniana, |. javanica,
I. macrothyrsa (Teijsm. & Binn.), I. stricta Roxb., Lasienthus sp., Morinda citrifolia Linn., Morinda spp. 2 TAA,
Mussaenda sanderiana Roxb., Mussaenda spp. 2 T4, Mycetia sp., Ophiorrhiza sp., Paracoffea merguensis
(Ridl) Le Roy, Pavetta tomentosa Roxb. ex Smith, Psychotria sp., Tarenna sp., Uncaria spp. 2 TRA WA
Wendlandia spp. 2 wiia fwsuirsiiadu o Masaglusznitamsfinmlaslulanainisad microsporocyte
1a83% Smear technique fauRene aceto-carmine  éwIudwinlaslulanwad 1 finlaysoniana 8%
1. macrothyrsa (Teijsm. & Binn.) n=11, [. stricta Roxb. W& Morinda citrifolia Linn. n=22 LLamﬁ'@aLguLaIﬂﬁ%ﬁ

aaulasanitresiesljifnssaaaning (Staskawitz laboratory method) LiNensdnw luszaula Lanae 8l

KARYOSYSTEMATICS AND MOLECULAR SYSTEMATICS OF
CINCHONOIDEAE (RUBIACEAE) IN THAILAND

P. Cheuychoom (Graduate Student), P. Puangsomlee (Thesis Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Maung Distric, Khon Kaen 40002

The karyosystematics and molecular systematics of Cinchonoideae (Rubiaceae) in Thailand is being studied.
Fifty-three Rubiaceae samples were collected from March 1999 to May 2000 from the North (Chiang Mai,
Lampang and Phetchabun), Northeast (Loei, Sri Sa Ket, Khon Kaen and Nakhon Ratchasima), East
(Chantaburi and Trat) and South (Songkhla, Satun and Narathiwat) of Thailand. Sixteen genera and 26
species were identified as follows: Aphaendra uniflora, Chassalia curtiflora, Duperrea parvettifolia, Gardenia
Jjasminoides Ellis, Ixora elegans, I. finlaysoniana, I. javanica, |. macrothyrsa (Teijsm. & Binn.), I. stricta Roxb.,
Lasienthus sp., Morinda citrifolia Linn., two species of Morinda, Mussaenda sanderiana Roxb., two species of
Mycetia sp., Ophiorrhiza sp., Paracoffea merguensis (Ridl) Le Roy, Pavefta tomentosa Roxb. ex Smith,
Psychotria sp., Tarenna sp., two species of Uncaria and two species of Wendlandia, The aceto-carmine smear
technique was used to study chromosomes from microsporocytes. Chromosome numbers were as follows: /.
finlaysoniana, n=11; . macrothyrsa, n=11; |[. stricta, Mussaenda, n=22 and Morinda citrifolia, n=22.
Chromosome numbers of other plant species are currently being determined. In a preliminary study of
molecular markers, DNA extraction has been carried out using a method adapted from the Staskawitz
laboratory method.
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SEX CHROMOSOME IDENTIFICATION OF THE FROG RANA RUGULOSA
BY CHROMOSOME BANDING TECHNIQUE

P. Chockchaichomnankit ' (Graduate Student), W. Chulalaksananuku [ (Thesis Advisor),

P. Pariyanonth ? (Thesis Co-aclvisor)

]Program of Genetics, Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok
10330

ZDepartment of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The conventional chromosome staining method carried out on cells of frog Rana rugulosa revealed that
2n=26. Five pairs of large-size chromosomes were classified as follow: four pairs of the metacentric-type and
one pair of the submetacentric-type. Eight pairs of smaller-size chromosomes were found to be four pairs
each of the metacentric- and submetacentric-type. A secondary constriction was found on the long arm of the
eighth chromosome pair. When stained with the G-banding technique and the silver method, it was found that
all were homomorphic because all the banding patterns in each chromosome pair was similar. Studies using
C-banding and late replication banding technique are underway.
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CYTOGENETIC STUDY OF EUPHORBIACEAE IN THAILAND

P. Soontomchainacksaena’, T. Jenjittikul ], C. Senakun ? and W. Thongpubal ?
’Department of Plant Science, Faculty of Science, Mahiclol University, Rgjdhevee, Bangkok 10400

2Departméamf of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

More than 400 species in 80 genera of Euphorbiaceae were found in Thailand. Many of them are important
medicinal plants and have other economic uses. However, the taxonomic data of these plants has not been
prepared systematically. In addition, there is interest in the Euphorbiaceae because of the great diversity of
chromosome numbers (2n=12 to 224) and chromosome morphology both between and within genera. Very
few cytological investigations have previously been recorded. Thus, Thai species of Euphorbiaceae were
sampled from natural populations in several parts of Thailand. Chromosome number and morphology were
investigated from various meristematic tissue using modified Feulgen squash or smear techniques. Voucher
specimens have been made of all samples. One hundred and fifty species have been investigated. New
chromosome numbers for more than 80 species have been found. They show a great diversity of
chromosome numbers between and within genera from 2n=16 to 104. Many of them are polyploid. The
results will not only provide fundamental data for future research, particularly being a valuable instrument for
providing substantial support to plant systematics research and phylogenetics, but they will also be useful for
plant improvement and fertility prediction. Such information will be important for plant conservation strategies.
This genetic diversity study will be an important database and will form a part of the Chromosome Atlas of
Plants in Thailand.
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AIANBINTEIEN ﬂgug"ﬁ’l’s (Oryza sativa L)) ‘ﬁuﬁ: nu 6  lay Agrobacterium tumefaciens &N Uﬂ'ujf
LBA4404(pBI121) N nptil ududaidonuazdn gus iudussauns WazEuWE EHA105 (pCAMBIA1301)
At hot Dndudadonuazin gus 1uEuss9wHe mmmﬁmﬁanﬁuﬁnuﬂmﬁuﬁfﬁﬁmmuﬁammﬁﬂ%u
wazlalnvaindule Lﬁaﬁwﬁu{mLL&JaaWuﬁfﬂgnluﬁaumaaawmhﬁuﬁnLLﬂaaﬁuﬁﬁé’ﬂwm:ﬂna URZATIANUNT

usasaanvabu gus lududnudasiuiiu F, uaz F, sansadnibwdadiuinengwssnysldaiouaads |

85% lua1w1IgaT N6 é’mmaaﬁ@mmma@ma 3% (wiv) , 2,4-D 135 LIM uaz bacto agar 0.8% (wiv) mulel

AN VLRI LLa:mmm"ﬁ'nﬁwmﬁ@‘*ﬂ’nﬁuﬁ"ﬁ'ﬂmwiﬁﬁwLmaﬁavl,@? 90% lummifgm N6 aaulasniauinena

SgIﬂ‘ia 3% (whv) , 2,4-D 18 UM uae bacto agar 0.8% (w/v) n’mlﬁaﬂ’n:ﬁﬁua{l

CYTOLOGY, PHYSIOLOGY, MORPHOLOGY AND GENE EXPRESSION
IN TRANSGENIC RICE (ORYZA SATIVAL.)

T. Pipatpanukul (Ph.D. Candlidate), S. Bunnag (Thesis Advisor),
P. Theerakulpisut and M. Kositsakul (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Kanamycin-resistant and hygromycin-resistant rice (Oryza sativa L.) plants (variety RD6) were obtained by co-
cultivation of rice tissue with Agrobacterium tumefaciens strain LBA4404 (which harbours the plasmid pBIl121
containing nptll and gus genes) and A. tumefaciens strain EHA105 (which harbours the plasmid
pCAMBIA1301 containing hpt and gus genes). Morphologicaly normal, fertile transgenic rice plants were
grown in a greenhouse and gus expression was demonstrated in the F, and F, generations. A suitable
induction medium for the rice variety, Homsuparnburee, was determined to be modified N6 medium
supplemented with 3% (w/v) sucrose, 13.5 LM 2,4-D and 0.8% bacto agar. A high percentage of callus
induction (90%) was obtained when seeds of rice variety, Chainat, were cultured on modified N6 medium
supplemented with 3% (w/v) sucrose, 18 LLM 2,4-D and 0.8% bacto agar.
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BACTROCERA DORSALIS COMPLEX Tuuszinelne

wan drgd (ndnwn), 3gna lulsl (e19158nuSnw)
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NI W InfinlaslulonannalesninueuraduNadIuna L (Diptera:  Tephritidae)  91nU3e17n3
srsumafiwululszmelng suiuguwuesSainm uszminszansvasduiidunausifafimanlslonnfivlu
TasTulaune uszm3ooelaloy wu 6 yuvnzasunaa3lelndifisnuazian:  nangwildan
MIANHLTASAUTANAATAILGALANNUANGITBIFTUFIWINENNBUEN UazANITUNIzVBINITA LR TN
VBILUR ﬁﬂﬁlﬁ@ﬂ?’]&lgﬂﬁadlumiﬁﬁLLuﬂ%ﬁ@"uad B. dorsalis complex lumiﬁﬂﬂ’lﬁwu B. dorsalis complex
whialnd 6 7fia Ao alEd Q, R, S, T, U uaz V mwsndanguantiunouamlslasanfiulubluwle 3 ngu fe
ﬂq'uﬁ 1 Usznavdieallds Q ‘[ﬂﬂﬂmunngjﬁLwa’%wnmﬁﬂLaLwIﬂmmﬁuﬂ%mmmnﬁq@ wazlaslulon X &
giﬂimﬁuag’ﬁﬂmmmuﬁ%aaﬁ’m ﬂéjuﬁ 2 dsznaumuslTa R, S uar T %oaa‘[w‘[munnﬂﬁwa’%mm’%n
wnlslasinfindsunmtunans wazlaslalay X fJQimmﬁuﬁl,wuﬁwmﬂuﬂ%mmmnﬁlﬁmﬁ‘uﬁ’mamii
Tasunfin nguil 3 dsznaudroalsd U us: v Sefidnsazarilelndfiduda fa Taslulow X Jowalng us:
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MITOTIC KARYOTYPES FOR IDENTIFYING SIBLING SPECIES
WITHIN THE BACTROCERA DORSALIS COMPLEX IN THAILAND

C. Sumrandlee (Graduate Student), V. Baimai (Thesis Advisor)
Department of Biology, Faculty of Science, Mahiclol University, Rajdhevee, Bangkok 10400

Analysis of mitotic karyotypes of the Oriental fruit fly larvae (Diptera: Tephritidae) form natural populations in
Thailand revealed 6 distinct forms of metaphase karyotype, based on the amount and distribution of
constitutive heterochromatin in sex chromosomes and/or autosomes. Such cytological evidence coupled with
differences in external morphology and specific host plant preferences allow the accurate identification of
species within the Bactrocera dorsalis complex. In this study, we found six new species in the B. dorsalis
complex, designated as spcies Q, R, S, T, U and V. On the basis of the gross quantity of heterochromatin
accumulation in the genome, three groups of mitotic karyotypes were characterized. Group 1 comprises
species Q, in which all autosomes contain a large amount of pericentric heterochromatin and the X
chromosome exhibits a small euchromatic portion located at the tip of each arm. Group 2 is composed of
species R, S and T, the autosomes of which contain considerable amounts of pericentric heterochromatin and
the X chromosome consists of an euchromatic portion on the long arm of approximately equal size to that of
heterochromatic portion. Group 3 consists of species U and V and shows a most striking feature in that the X
chromosome has an enormous size and comprises very prominent blocks of pericentric heterochromatin. The
euchromatic portion of the X chromosome is approximately located in the middle of the long arm and is
surrounded by an extra block of heterochromatin.
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EXPLORATION AND KARYTOPIC STUDY OF TOAD GENUS BUFO
IN THAILAND

P. Siripiyasing ' (Graduate Student), V. Chulalucksananukul " (Thesis Adviser), P. Priyanon ? (Thesis Co-adviser)
’Program of Genetics, Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan,
Bangkok 10330

2Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Amphibians are important for human being because they can be used as food of human. Another, they also
have had many advantages in biological studies, and medical section for long time. The amphibians have
interesting way of life. They have behavior of exclaiming different to each species. Many studies have shown
that several species of these creatures in Thailand. Each type have characteristic and behavior different to
each species. The amphibian were grouped into phylum Chrodata class Amphibia, subclass Lissamphibia and
can be separated into 3 orders, order Grymnophiona such as caecillians, order Caudata such as salamander
and order Anura such as frog, treefrog and toad. The study of toad in Thailand have found that the toad
genus Bufo can be separated in 4 kinds such as Bufo macrotis Boulenger, Bufo asper Garvenhorst, Bufo
parvas Boulenger and Bufo melanostictus Schneider. Nowaday this research had exploded three toads are
Bufo melanostictus, Bufo asper and Bufo macrotis and study on cytogenetic which have chromosome 2n=22,
S0 neary size and characteristic.
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mnq:uﬁ'la'mwamaiﬁﬂa FanImLdeslus

inSeelns Ansviug (ndnw), USawr aSeinerimg (e19138MUSnwn)
n1A3IFINe1 AN Ine1AIans avinetaedelna a. 1l 1felna 50202

anwra3lalnilulane aEna Schistura $1%% 8 TAa A8 Schistura breviceps, S. poculi, S. spilota, Schistura
sp.1, Schistura sp.2, Schistura sp.3, Schistura sp.4 Wae Schistura sp.5 ﬁnmjm{ﬂm‘mtiawa\‘il,l,&ii{ﬂdffwi’ﬂ
Foalwal wohuamemueddswulaslulauwindu da 2n=50 uadslisunsadunnafieasiaslulovvastan
vanuale L'ﬁ:aamﬂEl'aagjsl,wﬂv'umaumiﬂ'auﬁiﬂﬂuimu%aﬁﬁ”’mm 4 3% @a C-band, G-band, Q-band LLaz NORs

Wt uduuada 11

A KARYOTYPE STUDY OF THE STONE LOACH FISH (SCHISTURA SPP.)
INHABITING TRIBUTARIES OF THE PING RIVER, CHIANG MAI PROVINCE

K. Seetapan (Graduate Student), P. Chariyavidhayawat (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Karyotypes of the stone loach fish genus Schistura were determined for eight species, Schistura breviceps, S.
poculi, S. spilota, Schistura sp.1, Schistura sp.2, Schistura sp.3, Schistura sp.4 and Schistura sp.5, collected
from the tributaries of the Ping River, Chiang Mai Province. The numbers of chromosomes were equal for all
species (2n=50). Chromosomes will be further investigated by staining using four methods, namely C-band,
G-band, Q-band and NORs, to confirm the results.
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AANARENWARTNTTINBTUNGULTZTINT (Hyep) HAWYNAL 0.313 AaMaImaINnaIBInugnIInvedstla
(H,) Hewvinniy 0.531 nnn&juﬂn%wnsazﬁa‘hmumﬁmjaommLLﬂiﬁumaﬁuqﬂﬁwlmwjwﬂéjuﬂizmm
(Hsp-Hoop)/Hsp)  W¥INNL 0.407 é’m«i’smaammm’m%mUmaﬁuqﬂﬁwﬁt\mmiunn 9 naulisnT (Gst) &
ALaAuYNTL 0.393 saTVoIEulneS (Nm) 5:M10ﬂ@:wﬂi:"zjwniaglwﬁaaizmw 0.419 19 1.613 wWans
maadﬁvlﬁ%‘umdﬁ‘uﬁwﬁ‘uﬁagaﬁ"ﬁlmzﬁﬂﬂiau NnuamIMasesdiiuiuwaenszlaamianaianuuls

ﬁumdﬁugﬂﬁugd WanTIRauluIzAUGALAULD

GENETIC VARIATION AMONG NILAPARVATA LUGENS STAL POPULATIONS IN
THAILAND REVEALED BY RANDOM AMPLIFIED POLYMORPHIC DNA (RAPD)

M. Triphop 7(Ph.D. Candlidate), R. Keawjam ' (Thesis Advisor),

P. Kittayapong 7, V. Baimai 7 and C. Sindsusake ? (Thesis Co—Advisor)

]Department of Biology, Faculty of Science, Mahidol University, Bangkok 10400

ZD/vis/on of Entomology and Zoology, Department of Agriculture, Ministry of Agriculture and Cooperatives,
Chatuchak, Bangkok 10900

Previous population genetics studies of the brown plant hopper, Nilaparvata lugens Stal, using allozyme
electrophoresis, revealed little genetic diversity within and among populations. We have used the random
amplified polymorphic DNA (RAPD) method to characterize genetic diversity in this species. Nilaparvata
lugens was collected from rice in 12 provinces in the southern, northern, central, and northeastern regions of
Thailand. Ten RAPD primers were selected, which resulted in 79 RAPD markers. The percentage of
polymorphic loci ranged from 41.8% to 55.7%. Genetic diversity was estimated using the Shannon
information index. The mean genetic diversity within populations (H,,,) was 0.313. The genetic diversity for
the species (H,,) was 0.531. The mean genetic diversity among populations ((Hsp,-H,op)/Hsp) Was 0.407. The
mean proportion of total genetic diversity among populations (Gst) was equal to 0.393. Estimations of gene
flow (Nm) ranged from 0.419 to 1.613. Contrary to data obtained at the protein level, our results indicate that
N. lugens does have a high level of genetic variability.
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SPECIES-SPECIFIC GENETIC MARKERS FOR TROPICAL ABALONE IN THAILAND

A. Popongviwat ' (Graduate Student), P. Jarayabhand " (Thesis Advisor), S. K//‘nbung32 (Thesis Co-advisor)
7Department of Marine Science, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

*Marine Biotechnology Research Unit, National Center for Genetic Engineering and Biotechnology, NSTDA,
Rajdhevee, Bangkok 10400

Abalones are among the most economically important marine gastropods in the world. They are commonly
utilized as food as well as for decorative ornaments. They are generally distributed throughout tropical and
temperate zones. There are a total of 75 species within one single family, i.e., Haliotidae. In Thailand, only
three species have been reported, which are Haliotis asinina Linnaeus 1758, Haliotis ovina Gemlin 1791 and
Haliotis varia Linnaeus 1758. In the past, classification of abalone was accomplished through external
characteristics. However, this is not entirely accurate. Preliminary genetic studies have proven that there are
noticeable differences between species and between populations within species. Thus, it is necessary to
study the genetic relationships, alongside classical taxonomy, in order to make an effective classification and
to understand evolutionary relationships. A technique called Random Amplified Polymorphic DNA (RAPD)
PCR has been used to develop genetic markers. The RAPD-PCR technique involves amplification of desired
pieces of DNA using random primers, which are about 8-10 base pairs in length, under optimum conditions.
This technique yields polymorphic bands that can be used in identification and estimation of diversity of living
organisms. Using a small amount of DNA and no prior information concerning the nucleotide sequence,
RAPD-PCR is relatively simple and convenient. It can be used for the classification and identification of
marine organisms. This research aims to use the RAPD-PCR technique for developing genetic markers for
the three species of abalones in Thailand.
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GENETIC DIVERSITY OF WHITE LAMPHOON CATTLE
USING MICROSATELLITE MARKERS

P. Pong@iachanl, D. Kangwanpongg, P. Kongtawe/ert3 and V. Rattanapanonea

’Department of Animal Science, Faculty of Agriculture, Chiang Mai University, Muang District, Chiang Mai 50202
ZDepartment of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202
SDepartment of Biochemistry, Faculty of Medicine, Chiang Mai University, Muang District, Chiang Mai 50202

This research was conducted in order to measure the genetic diversity of White Lamphoon (WL) cattle and to
compare it with that of other cattle breeds. Experimental animals employed were WL cattle from northern
Thailand (n =36), native cattle from central Thailand (n=28), beef cattle from Europe (n=9), Friesian dairy
cattle from Canada (n=19) and Banteng (n=8). Twelve microsatellite DNA loci were used as genetic markers
to quantify genetic diversity. Heterozygosity varied depending on the marker. At markers BM1818, CSSM66,
ETH185, ETH3, HAUT27, HEL1, ILSTS005, ILSTS030, INRA063, MM12, TGLA126 and TGLA227,
heterozygosities (1SE) were 0.854210.0003, 0.868910.0009, 0.867910.0006, 0.7101%0.0017,
0.811910.0008, 0.778010.0022, 0.801110.0010, 0.7487%0.0030, 0.712310.0010, 0.868310.0005,
0.856510.0006 and 0.528410.0036, respectively. Average heterozygosities (iSE) (averaged over the
markers, BM1818, CSSM66, HAUT27, ILSTS005, MM12, TGLA126, and TGLA227) were 0.7839, 0.8107,
0.7083, 0.7080, and 0.3228, for WL cattle, native cattle, beef cattle, Friesian dairy cattle and Banteng,
respectively.0 In conclusion, genetic diversity was high for all cattle breeds, except Banteng.
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PLASMID PROFILES OF RHIZOBIUM SP. OF MUNGBEAN
AT FOREST — REVIVING AND PLANT GERMPLASM FOREST PROJECT,
NAKHONRATCHASIMA PROVINCE

R. Homjun 7 (Graduate Student), W. Chulalaksananukul 7 (Thesis Advisor ), O. Sethabutr (Thesis Co-adlvisor)
]Program of Genetics, Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
Zﬂrmed Forces Research Institute of Medical Science, U.S. Army Medical Component, Phayathai, Bangkok 10400

Forests are resources of genetic diversity with potential for further application. At present, many forests have
been destroyed causing losses of genetic diversity. A role of symbiotic nitrogen-fixing soil bacteria of the
genus Rhizobium is necessary for the revival of forest areas. The Rhizobium population data can be used in
the management of the revived forests. The high frequency level of genetic diversity found within populations
may be influenced by environmental conditions such as geographical isolation, soil type or host plant
genotype. In addition, it was found that a large plasmid played an important role in the evolution of fast-
growing Rhizobium populations. This genetic differentiation and identification study of Rhizobium strains was
based on the difference in plasmid profile patterns and antibiotic resistance using the RAPD technique to
increase the efficiency of identification. The relationship among Rhizobium strains isolated from nodules of
two different varieties of Vigna radiata (L) Wilezek from soil in forest project areas in Nakhonratchasima
province was studied. The ability of the bacteria to fix nitrogen was also considered in the selection of
appropriate strains.
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EVALUATION OF THE GENETIC RESOURCES
OF TECTONA GRANDIS (LINN.) USING MOLECULAR MARKERS

S. Chan_qtr’agoonl and A. E. Szm/df

’Dl\i/% and Isoenzyme Laboratory, Silviculture Research Division, Forest Research Office,

Royal Forest Department, Chatuchak, Bangkok 10900

ZDepartment of Forest Genetics and Plant Physiology, The Swedish University of Agricultural Sciences,
§-901 83 Umeao, Sweden

The purpose of this study was to determine the genetic diversity and mating system of teak. Fourteen natural
populations of teak (Tectona grandis) forest in eight provinces of the northern and central part of Thailand,
namely Chiangmai, Chiangrai, Lampang, Maehongson, Prae, Tak, Utaradith and Kanchanaburi, were
surveyed and sampled. Teak leaves and seeds were collected and used for both allozyme and DNA analysis.
Analysis of allozyme variation indicated that genetic differentiation among populations was about 23%. For the
mating system, the results showed that the outcrossing rate among populations was 85.9-97.5%. For DNA
analysis, DNA from young leaves of trees in each population was extracted. Random primers were then used
to find suitable RAPD markers for teak. Out of 220 primers, 20 primers were selected to use for RAPD
analysis. The results revealed that genetic differentiation among populations was about 21%. Primer
screening of ten chloroplast regions was also carried out for SAP (Specific Amplicon Polymorphism) in each
population. The amplification product could be obtained only from two chloroplast regions, which were further
analyzed with PCR-RFLP. The PCR-RFLP technique was conducted by using three restriction enzymes to
digest amplified products from each population in order to search for variation among populations.
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THE STUDY OF GENETIC DIVERSITY FOR PLANT BREEDING OF CURCUMA
IN THE NORTH OF NORTH EAST OF THAILAND

N. Piakkaew (Graduate Student), P. Puangsomlee (Thesis Advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

The genetic diversity of genus Curcuma Linn. was studied . Nine provinces in the north of North East of
Thailand were surveyed from June 1999 to June 2000. The samples, twelve species, were collected and
examined. There are C. sessilis, C. thorelii, C. parvifora, C. alismatifolia and Curcuma ssp. 8 species. The
morphological characteristics were analysed. The infloresence of C. alismatifolia, C. thorelii and C. sessilis
have the semilar sizes. Their length of infloresence are 13.70%2.0 cm 10.55%1.40 cm and 12.20£2.40 cm
respectively. But the infloresence of C. parvifora has the smaller size, its length 4.2910.53 cm.The other
measured morphological sizes are the number of flowers, the width-length of flower and the length of pistil, for
example. These data will be used together with the molecular data. Studying on the molecular genetic
diversity between species has been focused on RAPD technique. The study on the shoots multiplication of C.
sessilis was carried out in MS liquid medium supplemented with varying levels of BA or NAA and the
combination of BA and NAA. The MS medium supplemented with the combination of BA 1.0 mg/L and NAA
0.2 mg/L showed the maximum average multiple shoots. The MS medium supplemented with the combination
of BA and NAA at the concentration of 1.0 and 2.0 mg/L respectively produced the maximum number of roots
within 10 weeks. Four species of Curcuma being studied for optimum shoot multiplication condition in vitro on
MS medium supplemented with the varying levels of BA, 2,4-D, kinetin or coconut milk and the combination of
BA and 2,4-D, kinetin or coconut milk.
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GENETIC DIVERSITY OF RUMEN COW FLUKES IN AMPHUR MAUNG
OF CHIANG MAI AND LUMPHUN PROVINCE

P. Sripalwit (Graduate Student), C. Wongsawad (Thesis Advisor), S. Anuntalabhochai (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The rumen of cows (Bos indicus) from Amphur Maung, Chiang Mai Province and Amphur Maung, Lumphun
Province were examined during January to March 2000; 37 cows were investigated while 29 cows were
infected by trematodes. The prevalence of infection was 78.378%. Three species trematodes were found as
follow; Fischoederius elongatus (Poiries, 1883), Orthocoelium parvipapillatum (Stiles & Goldberger, 1910) and
Paramphistomum epiclitum Fischoedes, 1904. The prevalence of infection was 40.540%, 48.649% and 75.676
% in those species, respectively. In Chiang Mai Provinces, the prevalence was 87.500% while was 80.952 %
in Lumphun Province. The parasitic infection were caused by F. elongatus (50.000%, 33.333% in Chiang Mai
and Lumphun Province, respectively), O. parvipapillatum (50.000%, 47.619%) and P. epiclitum (81.250%,
71.428%).Now we are studying about intraspecific and interspecific species of flukes by RAPD technique.
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POLYGENETIC DIVERSITY OF FREE-LIVING NITROGEN FIXING BACTERIA
ISOLATED FROM DIVERSED ECOSYSTEM OF THAILAND

0. P/'yaboon] (Graduate Student), N. Boonkerd (Thesis Advisor),

N. Teumroong7 and §. S/'r/'pin2 (Thesis Co—- Advisor)

’Schoo/ of Biotechnology, Institute of Agriculture of Technology, Suranaree University of Technology,
Muang District, Nakhonratchasima 30000

2Department of Crop Sciences, Faculty of Agriculture, Mae—jo University, Sansai District, Chiang Mai 50290

Polygenetic diversity of free-living nitrogen fixing bacteria isolated from various ecosystem in Thai soils from 3
regions; North, Central and North Eastern was investigated. The soil samples in each part were collected from
11 different types of ecosystems. Enumeration of free-living nitrogen fixing bacteria was done by serial dilution
method. The bacteria were cultured on N-free media. Free-living nitrogen fixing bacteria were randomly
selected for studying as following: 1) population of free-living nitrogen fixing bacteria, 2) morphological and
physiological methods, 3) effectiveness of N.-fixation, 4) biochemical methods and 5) DNA amplification by
using primer such as nif D and ERIC. The results indicated that a high level of population of free-living
nitrogen fixing bacteria was found in rainy season. For bacterial isolates it was found that all isolates were
gram negative. Effectiveness of N,-fixation of bacterial isolates were different. The results of biochemical
assay could be used to identify some isolates. DNA characterization using nif D-PCR and ERIC-PCR found
that free-living nitrogen fixing bacteria were highly related in terms of nif gene conserve and they were
different strains.
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MOLECULAR CHARACTERIZATION OF THE HOPPER TRANSPOSABLE
ELEMENT IN SIBLING SPECIES OF THE BACTROCERA TAU (WALKER)
COMPLEX IN THAILAND

C. Sanguansilp (Graduate Student), S. Thanaphum (Thesis Adviser)
Department of Biology, Faculty of Science, Mahiclol University, Rajdhevee, Bangkok 10400

A genetic phenomenon that often induces genetic diversity in organisms is the transposition of genetic
material, called transposable elements. From a previous research project, a putative full-length of hopper
transposable element was isolated and sequenced from Bactrocera tau (Walker) in Thailand. However, we did
not have DNA sequence data for the inverted terminal repeats (ITRs) and the insertion sites of this element.
The present work was intended to clone and sequence these regions from this hopper element. The ITRs are
19 bp with one single mismatch and the insertion sites of host genome are 8 bp direct repeat. In addition,
comparison of amino acid sequences from the N terminal region of this hopper transposase gene with this
region in other transposable elements in the hAT family reveals a certain degree of, but not perfect,
conservation. Thus, this hopper element is one of the transposable elements in the hAT family that have
undergone evolutionary processes.
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GENETIC DIVERSITY OF HILL MYNAHS IN THAILAND

P. Srisuramatikorn ' (Graduate Student), M. Archawaranon ' (Thesis Advisor),

T. Eksittikul* and N. Wetprasit ~ (Thesis Co-Advisor)

7Department of Biology, Faculty of Science, Ramkhamhaeng University, Huamark, Bangkok 10240
2Departmemf of Biotechnology, Faculty of Science, Ramkhamhaeng University, Huamark, Bangkok 10240

A study of various morphological characteristics, especially yellow wattle and body size, indicated that there
were five different groups of hill mynahs in Thailand: Northern, Modified Northern, Intermediate, Modified
Southern and Southern groups. Genetic study of these five groups may result in knowledge of the genetic
diversity within hill mynahs in Thailand. Muscle, blood and feather pulp were used in this study. Muscle tissue
was found to give the best quality of DNA for study of the cytochrome b gene. Enzymes were also used to
study genetic diversity among the five hill mynah groups. Of ten enzymes ftrialled, only three, BsaJl, Pstl and
BstYI, were found to be useful.
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GENETIC VARIATION OF THE GREEN PEAFOWL PAVO MUTICUS IN
NORTHERN THAILAND

P. Plubcharoensook (Graduate Student), W. Meckvichai (Thesis Acdvisor), S. Srikhawn (Thesis Co-Advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Genetic variation was investigated in the Green Peafowl from Doi Phu Nang National Park and Sri Nan
National Park. Dried blood stains and feathers were sampled from ten individuals of a natural population.
DNA was extracted and the Control Region (D-loop) in mitochondrial DNA was amplified using the
polymerase chain reaction (PCR). Genetic variation among nucleotide sequences was then determined using
computer software. DNA was extracted in larger quantities from dried blood stains than from feathers,
because feathers have fewer cells. In addition, more DNA was obtained using Phenol-chloroform extraction
than that obtained by 5% chelex extraction. The PCR product was about 400 bp. Genetic variation among
nucleotide sequences is still being analysed.
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POPULATION CHANGES IN NITROGEN-FIXING MICROORGANISMS AS
AFFECTED BY CHANGING IN ECOSYSTEM PROCESSES

N. Boonkerd], N. Teaumroong7, S. Kotepongz, A. /\luntag/f, S. Choonluchanon” and S. Sirip/‘n4
'School of Biotechnology, Suranaree University of Technology, Muang District, Nakhonratchasima 30000

280/’/ Microbiology Research Group, Division of Soil Science, Department of Agriculture, Chatuchak 10900
3Department of Soil Science, Faculty of Agriculture, Chiang Mai University, Muang District, Chiang Mai 50202
4Department of Crop Science, Faculty of Agriculture, Mae Jo University, San Sai District, Chiang Mai 50290

Population numbers, population dynamics and appropriate habitats of N,-fixing microbes were investigated in
this study. Microbial strains weted from various soil samples from the North, Central and North-East of
Thailand, from July 1997 to November 1999. In the case of Rhizobia, it was found that the highest
populations persisted at the foothills of mountains and in agricultural areas in which rice is rotated with
leguminous plants. The important factors affecting the population were temperature and moisture. Areas
under legume plantation were determined to be the most appropriate habitat for rhizobia. It was found that the
dominant native genus was Bradyrhizobium sp., which mainly nodulates on cow peas and not soybean. For
cyanobacteria, the most suitable ecosystem was rice in rotation with other crops. Important factors affecting
the population were temperature, moisture and organic matter. The dominant groups were Nostoc and
Anabaena. For the free-living bacterial group, the most suitable places were agricultural areas. Populations
were high in mountain or forest areas. In addition, seasonal changes did not affect population dynamics
except in the rainy season, which may promote higher growth. Most N,-fixing bacteria were gram negative.
The two important genera most often found were Azopirillum and Azomonas, which were able to persist
across seasons throughout this study. In relation to the biodiversity in this group, very high diversity was
found at both generic and species levels.
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POPULATION CHANGES IN NITROGEN-FIXING CYANOBACTERIA
AS AFFECTED BY CHANGES IN ECOSYSTEMS

A. Suksawang (Graduate Student), S. Choonluchanon (Thesis Advisor)
Department of Soil Science and Conservation, Faculty of Agriculture, Chiang Mai University, Muang District, Chiang
Mai 50202

Nitrogen-fixing Cyanobacteria were isolated and enumerated from soils in mountainous, cultivated and
uncultivated areas, in the Northern, Central and Northeastern regions of Thailand. Results indicates that
populations of Cyanobacteria in cultivated soils were larger than in mountainous and uncultivated soils.
Population dynamics of Cyanobacteria in the same ecosystem type in all studied regions showed the same
pattern of change with time. Populations fluctuated less in the mountainous and uncultivated areas, in
contrast to cultivated areas where populations were high in the rainy season and declined in the dry season.
Soil temperature was found to be a significant factor affecting population changes in soils at the tops of
mountains, whereas soil moisture affected most populations at middle elevations and in field crop soils in the
North. In the Central region, soil moisture, only, affected populations in soils at the top and middle elevations
of mountains and in field crop soils. In the Northeastern part, soil pH was the most important factor affecting
populations in mountain top soils, whereas those in the rice cultivation ecosystem were affected by soil
moisture. No significant correlations were found between factors and changes in populations in areas other
than those mentioned above. Eight hundred and fifty-three isolates of Cyanobacteria were collected in this
study. Most of them were in the genera, Nostoc and Anabaena. Of these, 1.9% were fast growing and had a
high nitrogen-fixing ability. They were isolated from soils under rice cultivation and from soils in which rice is

rotated with other crops.
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NUMBERS OF RHIZOBIUM POPULATIONS IN DIFFERENT SOIL ECOSYSTEMS

P. Hunsanimitkul (Graduate student), C. Hungprayu/ (Thesis Advisor),

N. Boonkerd and P. Sir’/'roges (Thesis Co-advisor)

]Department of Soil Science, Faculty of Agriculture, Kasetsart University, Kampaengsaen Campus, Nakhonpathom
73140

*School of Biotechnology, Institute of Agricultural Technology, Suranaree University of Technology,

Muang District, Nakhonratchasima 30000

BDepartment of Microbiology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

Numbers of rhizobium populations were determined for soils of mountainous, cultivated and uncultivated
areas of the central, northeast and north regions. Population numbers were obtained using the most
population number (MPN)-Plant infection technique. In the central region, the highest numbers of rhizobium
populations were found in soils of the foot-hills, crop fields, rotation fields and uncultivated fields. There was
no difference in numbers of populations in soils of the mountain tops and paddy fields. In the northeast, very
small numbers of rhizobium populations were found at all sampling sites. There was no significant difference
between plain and mountainous areas. In the north, high numbers of rhizobium populations were found in
foot-hill areas, rotation fields and uncultivated fields. However, the numbers of rhizobium populations in soils
of mountain tops and paddy fields were small. Rhizobia were found in every sampled soil. The numbers of
rhizobium populations differed significantly among areas depending upon the environmental conditions in
those areas. When the environment changed the rhizobium population numbers would have been affected

also.
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SPECIES DIVERSITY OF PLANTS AND ANIMALS ALONG
TAO DAM STREAM IN SAl YOK, KANCHANBURI

S. Srikosamatara, R. Simma, P. Viwatanayanyoung, P. Junsiri and R. Pongplutong
Department of Biology, Faculty of Science, Mahiclol University, Rajdhevee, Bangkok 10400

A study was done to examine factors determining species diversity of undergrowth plants, aquatic insect
larvae, fishes and mammals along a stream. Plants and animals were surveyed from eleven locations along
an 8 km length of Tao Dam Stream, which flows to the Kwae Noi River in Sai Yok, Kanchanaburi Province. A
high diversity of plants was found at the headwaters, whereas the greatest diversity fishes was found in the
middle and the end of the stream. No differences were detected in species diversity of aquatic insects and of
mammals from the first to the last sample point. Habitat played a significant role in determining species
diversity of riverine plants, whereas the pattern of fish distribution up and down the stream determined fish
species diversity. This study may not cover a large enough area to detect the diversity of aquatic insects and
mammals. Simple food chains and food webs were also constructed to examine the relationships between

animals and plants in the area.
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EFFECT OF CONTAINER TYPE, ROOT PRUNING AND FERTILIZER ON THE
PREPARATION OF SEEDLINGS FOR FOREST RESTORATION

N. Jitlam (Graduate Student), V. Anusarnsunthorn (Thesis Advisor), S. Elliott (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Forests in Thailand are fast disappearing due to tree-felling. The recovery of degraded areas can be
accelerated by planting native species. In order to maximize their success, high quality seedlings must be
produced. Factors that influence seedling production in the nursery include the types and sizes of containers,
the fertilizer application regime and the root pruning techniques. In this study, the effects of these factors on
the performance of three tree species, Horsfieldia thorelii Lac., Artocarpus gomezianus Wall. ex Trec. and
Balakata baccatum (Roxb.), will be investigated. Seedlings will be transferred into three container types: 8x25
cm plastic bags, 10x35 cm plastic bags and REX tray root trainers. Half of the containers will be raised 45 cm
off the ground on wire grids, whereas the rest will be placed on the ground. Two fertilizer treatments will be
applied, osmocote and normal fertilizer. Performance will be determined by measuring height, basal diameter
and number of leaves and health will be scored every month for 10 months. At the end of the experiment, a
sample of seedlings will be harvested for examination of root morphology and determination of root:shoot
ratios This project may result in the production of high quality seedlings and increase biodiversity by a more

effective implementation of forest restoration practices.
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THE EFFECTS OF MATURE TREES ON SEEDLING ESTABLISHMENT
ON DEFORESTED SITES

P. Navakitbumrung (Graduate Student), V. Anusarnsunthorn (Thesis Advisor), S. Elliott (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Seed dispersal and seedling establishment are important factors of natural succession. Tree species, which
attract seed-dispersal animals, will increase chances of seedling establishment and accelerate forest
restoration. This study, the effects of mature trees on seedling establishment of deforested sites will give
imformation of how to improve efficiency of forest restoration programs. Seven trees species, such as Schima
wallichii (DC.) Korth., Albizia chinensis (Osb.) Merr., Castanopsis diversifolia King ex Hk. f., Erythrina stricta
Roxb., Callicarpa arborea Roxb. var arborea, Pinus kesiya and Eucalyptus camaldulensis Denhn. will be
studied on deforested sites at Doi Suthep-Pui National Park. Comparison on species and density of seedling
establishment under the trees and open area nearby. This study can reveal of what tree species attract seed-
dispersal animals, and what tree species dispersed seed by birds. The data gathered will help to select the

most effective tree species for forest restoration.
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FACTORS AFFECTING THE GROWTH OF WILDLINGS IN THE FOREST
AND METHODS TO NURTURE THEM IN A NURSERY

C. Kuarak (Graduate Student), V. Anusarnsunthorn (Thesis Advisor), S. Elliott (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The natural regeneration process of tree seedlings of the four species, Sarcosperma arboreum Bth, Eugenia
albiflora Duth. Ex. Kurz, Castanopsis tribuloides (Sm.) A. DC. and Podocarpus neriifolius D. Don will be
studied. The first objective is to determine the factors affecting the growth of wildlings in the forest, in
particular, distance from the mother tree, competition from surrounding vegetation and conspecific seedlings,
the percentage of canopy cover, light, moisture and soil pH. The second objective is to determine the most
appropriate methods for nurturing wildlings in a nursery to prepare them for planting in forest restoration sites.
In particular, the effects of the size of the wildling when collected and of pruning before potting will be
examined. The study of these four species may provide directions for future study of other forest tree species
and improve methods of seedling production. Knowledge gained from this research may be useful for a

variety of forest conservation management efforts.
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USING ANTS AS INDICATORS OF BIODIVERSITY : THE DEVELOPMENT OF
METHODOLOGIES FOR MONITORING AND MEASURING BIODIVERSITY

U. Nulomsup (Graduate Student), O. Sarnthoy (Thesis Advisor)
Department of Entomology, Faculty of Agricultrue, Kasetsart University, Chatuchak, Bangkok 10900

An attempted to development of methodology for monitoring and measuring biodiversity were carried out by
using ants as indicators of biodiversity. Absolute hand collecting and others two relative sampling methods
which included bait trap and pitfall methods were evaluated for their capture capability. Species composition
and their relative abundance of ants which capture and collected by comparative sampling methods were
done at various 7 types of tropical forest ecosystems. Of Thailand these type of tropical forest ecosystems
were namely included pine forest, evergreen forest, Dry evergreen forest, deciduous dipterocarp, tropical
grassland, agricultural forest at Phu-Khiew Wildlife Sanctuary, Chaiyapum and mixed deciduous forest at
Kanchanaburi Province. All collected ants specimens were sorted to morphospecies and compared the
richness of species among the 7 types of forest ecosystems. Dominance species and their relative abundance
of ants which collecting or capturing by employed sampling methods in this studies were used to related the
type of forest ecosystems. The sampling methods and their efficiency were based on the number species ant
capture and less time consumed. Morphospecies studies of ants collected from Phu-Khiew Wildlife Sanctuary
were sorted to 7 subfamily of ants, they were included Ponerinae, Cerapachyinae, Formicinae, Dolicholinae,
Myrmicinae, Pseudomyrmicinae and Aenictinae. The remain ants specimen are being sorted for the ant taxa

and data analysis.
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ASSESSING THE STATUS AND DISTRIBUTION OF A POTENTIAL UMBRELLA
SPECIES FOR BIODIVERSITY CONSERVATION; THE INDOCHINESE TIGER
(PANTHERA TIGRIS CORBETTI) IN HABITAT REMNANTS IN THAILAND

A dJ. L ynam’, A. /?abinowit; and W. V. Brocke/man3
]W/'/d/if’e Conservation Society —Thailand Program, P.O. Box 170, Laksi, Bangkok 10210

*Wildlife Conservation Society, International Programs, 2300 Southern Blvd, Bronx, New York, USA 10460

3C enter for Conservation Biology, Institute of Science and Technology for research and Development,
Mahidol University, Salaya, Nakhonpathom 73170

Umbrella species are those with large home ranges, occur over a variety of ecological conditions and
conservation of their habitats benefits other organisms found in their range. Large mammalian carnivores,
such as tigers (Panthera tigris) may serve as suitable umbrellas for biodiversity conservation. However, the
tiger is rapidly disappearing from all parts of its geographic range. In the fourteen range countries where
tigers persist, they are becoming increasingly confined to smaller and disjunct tracts of habitat where the
viability of their populations is unknown. In order to define conservation priorities for tigers, and to examine
their usefulness as umbrella species, standardized methods for assessing their status in remnant habitats
are needed. Since 1997 an approach to gaining reliable information on tiger status and distribution has
been developed in Thailand. Interviews of local people followed by sign surveys confirms the pattern of
occurrence for tigers and and other large mammals in forest remnants, and suggests the threats to tigers in
these habitats. Infrared-based camera-traps were used to obtain detailed information on tiger and prey
abundance, and levels of human activity. Surveys in the centres of forest complexes in northern, central
and southern Thailand revealed unexpected results. The core areas of two flagship protected areas; Phu
Khieo Wildlife Sanctuary and Khao Yai National Park, had significantly lower densities of tigers than
expected, while transboundary forests along the Thai-Malaysian border had surprisingly high tiger densities.
Tigers may serve as umbrella species for the conservation of large mammal diversity in some cases but
may be highly susceptible to local extinction in habitat remnants in Thailand due to a sensitivity to the
hunting of their prey species.
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AN ECONOMIC VALUATION OF MAE YOM NATIONAL PARK: THE CASE
STUDY OF KAENG SUA TEN WATER RESOURCES DEVELOPMENT

S. Sath/r’athail, I Sarnt/sart‘], A. Kaosa—ardg , D. S/'mpsons, S. Jesadapipat, L. Puangch/f, R. Sedjog, A.
/srangkuraz,.W. Brocke/mans and R. Sukharomana

’Chu/a/ongkom University, Pathumwan, Bangkok 10330, 2Chiang Mai University, Muang Distrrct, Chiang Mai 50202,
*Resources for the Future (RFF), Washington D.C., USA, ‘Kasetsart Universityk, Bangkok 10903, ’ Institute of Science
and Technology for Research and Development, Mahidol University, Salaya, Nakhonpathom 73170

The study identifies four major areas in which some useful economic valuation exercises can be carried out.
These are: 1) Biological resources, which comprise a) Non-timber forest products (NTFPs), and b) Teak genetic
resources; 2) Carbon sequestration; 3) Ecotourism and recreation; and 4) the Non-use Value in terms of the
unique ecosystem. The economic valuation of the first four components involves assessing the Use Value of
Mae Yom Forest. The last component, however, focuses on the estimation of the existence and bequest value,
which is the Non-use Value of the forest.Our survey discovered that the local communities have an annual
income from the sale and consumption of 10 major NTFPs which adds up to 45 million baht. The estimated
value of NTFPs is between 40-122 million baht per year, with Net Present Value (NPV) between 757-2,331
million baht (with a time span of 50 years and a discount rate of 5%). Furthermore, the forest can be an
“insurance” for economic uncertainty, such as reduction in labor wages, etc. Mae Yom is also a source of teak
genetic material as it is the largest teak forest left in Thailand. The NPV of Mae Yom in terms of a source of teak
genetic is estimated to be 12-180 million baht, in terms of carbon sequestration is estimated at 48-915 million
baht, as a source of ecotourism is estimated at approximately 786 million baht.The NPV of Mae Yom estimated
as a Non-use value in terms of the unique ecosystem is approximately 2,178 million baht. Having accumulated
all the Use Values of Mae Yom, the total NPV of the Use Value is 1,605-4,212 baht. As we add a Non-use
Value of 2,178 million baht, the total NPV of Mae Yom is between 3,783-6,390 million baht. This will be the
environmental cost if the Mae Yom forest is cut down to construct the KST water project.
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ECOTOURISM, CULTURAL DIVERSITY
AND NATURAL RESOURCE MANAGEMENT

Y. Santasombat
Faculty of Social Science, Chiang Mai University, Muang District, Chiang Mai 50202

This research project is part of a larger “Ecotourism Project” initiated by Mae Hong Son Province and BRT.
The scope and purpose of this project are to examine the local knowledge and resource management
systems of various ethnic groups in Mae Hong Son, the impact of tourism and cultural adaptation of these
ethnic groups and to find ways and means to strengthen community organization. It is hoped that the
research findings will be fruitful for policy planning on ecotourism with special emphasis on active
participation of local communities in the sustainable management of ecotourism programs and the natural
environment. This research project contends that ecotourism in Northern Thailand is closely related with the
problem of underdevelopment and marginalization of various ethnic groups, who have been the victims of
exploitation by the tourism industry. The basic problem of ecotourism development is related to the issue of
local empowerment, the strengthening of local organizations in the management of natural resources, the
reproduction of conservation ethics and pride in cultural roots, the initiation of learning processes especially
in terms of tourism management, and the equitable distribution of income and benefits among all
stakeholders. In this context, ecotourism as a development concept has a great deal of potential in

providing motives for sustainable use and management of natural resources.
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ENVIRONMENTAL RISK ASSESSMENT OF PLANNED ECOTOURISM
IN SUNPUNDAN WILDLIFE SANCTUARY, MAE HONG SON PROVINCE

A. lamsiri (Graduate Student), N. Sitasuwan ° (Thesis Advisor)

’Program of Environmental Science, Faculty of Science, Chiang Mai University, Muang District,
Chiang Mai 50202

2Departmemf of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Sunpundan Wildlife Sanctuary is in the process of declaration. The present focal point for ecotourism is a small
marsh called Pong Saen Pig. Therefore the study area started from this marsh and was expanded to cover a
village called Ban Huai Nam Pong. Most tourists go bird watching at Pong Saen Pig. Collected data consisted of 2
main types; existing tourism characteristics and ecotourism resources, which were observed by field census and
survey of local people; and physical resources, ecological resources, human use and quality of life values, which
were subjects of environmental risk assessment. Birds should be a key resouce for ecotourism; 72 species were
easily found and identified within this small area. Moreover, there were about 600 individuals of four dominant
species at Pong Saen Pig; the Mountain Imperial Pigeon (Ducula badia), the Parakeet (Paittacul finschii), the Thick-
billed Pigeon (Treron curvirostra) and the Vernal Hanging Parrot (Loriculus vernalis). These four species are very
attractive in terms of themselves and their relationships with the marsh. The most serious potential impact of
ecotourism is on this bird community, but because there are few tourists at present, there has not been any
observed change in this community. Other wildlife, orchids, hot springs and the way of life of local people are
alternative choices for tourists. To minimize impacts on the natural resources and the local community, control of
ecotourism was recommended by zoning, offering certain tourism activities, determining carrying capacity and

management.
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ETHNOBOTANICAL STUDY OF THE MINORITIES ON DOI MAESALONG

C. Trisonthi and P. Trisonthi
Department of Biolog, Faculty of Science, Chiangmai University, Muang District, Chiangmai 50202

Doi Maesalong is in the north-west of Chiang Rai Province, North Thailand. It is a mountainous area, which
is an important watershed. The altitude ranges between 600 and 1,300 meters above average sea level.
The inhabitants are minorities who migrated from China and Miyanmar. These minorities are Yunnan
Chinese, Akha, Lisu, Lahu and Mien. Since these minorities practice shifting cultivation and expand
highland agriculture into the fores this has caused tremendous problems by increasing drought and flood
lowland areas. Research on ethnobotany was proposed to investigate the way of life, cultures, the uses of
the native flora and indigenous knowledge for survival of these minorities. The results obtained will
provided very useful information for appropriate management and wise use of these natural resources and
for reforestation and conservation. Over 500 species of the northern Thai flora were utilized by these
minorities. They are mainly used for subsistence as food, medicine and in religous ceremonies. Interesting
plants used for food are Allium chinense, Amorphophallus spp., Hodgsonia capniocarpa, Houttuynia cordata,
Perilla frutescens, Sechium edule, etc. The Yunnan Chinese and Lisu utilize several kind of plants for
medicinal purposes, such as Chloranthus sp., Cinnamomum sp., Leea indica, Eleutherine americana,

Solanum indicum, several species of Zingiberaceae, etc.

298 TaNunAngalAsINItTeuazineniinus n1suszgatannisuszdnllasenis BRT A 4
9-12 paAN 2543 a lssusnonsuniaigu Sminfivalan



NsAN¥ILU2IAUNLINUTNINLATEFT FIANLASIUUSITHYDIYNTY
sauduss dnnalnslen myauy3

lawa A5lad
AOIUBITTEN B MAL T TTNNNEHIIUUN NN1INGI1TENTAG A18187 wATUFH 73170

msﬁﬂmmommgm%‘nmLﬁ'aLﬁﬂwﬁ']mﬂLLa:%é'amm?imﬁ'u%%mwmﬂuag’ wazmslinsnennsvasifaian
muluﬂqjmuvl‘nﬂLLazyumun:méﬂﬁaﬁv‘d5u§7u1ﬂ§ﬂﬁL@h@"ﬂ JmIuNUMYealenTuIINedsnTIINLueni
\Agadas HANIAnBIT8aTUI ﬂﬁﬁﬁﬁﬂumazqﬂmumwuagjiiamadﬂ%@iw‘h"lﬁLLri 1)LEWNIINNNITAN
sudniutldlueda 2)msnﬁ@1@iaﬁﬁﬁﬁ 3)ﬂ’1ﬂ°ﬁ°ﬁaﬂwj°ua\‘mgvxmﬂluﬂW'iﬁ@ﬂsaaﬁaumaamg'ué"]ma
Nﬂﬂiﬂﬂ%iﬂuu’m’mqﬁﬁﬁ] INITNANT wNN1TLR e Qﬁwﬁaaﬁuuawnﬁmmmu Faganlosanusunuieas
nadszlomidnaauunuuuuiansfia Tolauaunzanmisuaiiae ﬂ’JiﬁQﬂﬁﬂﬂﬁ@ﬂfﬂﬂL@iﬁﬁﬁLﬂuﬁﬂﬁuﬁ
LEMIANHITEN9TIINTG mﬂ@Tﬂ']iu’%mﬁﬂnﬁLmuL%aMIUGIuLLuas:uwumaamjuﬂimﬂﬂus:ﬁum?}
WaIza U aIn" I@m”mﬁaﬁ'umm'mmsﬁLﬁmﬁaaLﬁaiwﬁuﬁumLmeaﬂ'ﬁu’%ms’{TﬂmﬂugﬂJLLuuiﬁajﬁ
wianzantudonluenuduesivesiasin

A PRELIMINARY STUDY OF THE SOCIO-ECONOMIC
AND CULTURAL CONDITIONS OF LOCAL COMMUNITIES SURROUNDING
DTAO DAM FOREST SANCTUARY

S. Sirisai
Institute of Language and Culture for Rural Development, Mahidol University, Salaya,.Nakhonpathom 73170

Anthropological study aims to understand the back- and front-stage performances of individuals in local
communities and related agencies. Results of such study reveal that threats to the future of Dtao Dam forest
sanctuary are: 1) trails made for forest concessions over 30 years ago, 2) corrupt bureaucracy, and 3)
politicians and entrepreneurs from both national and local levels, and poor farmers, who all want to occupy
land within the forest. They all associate with each other in terms of patron-client relationships. The study
suggests a strategy in which Dtao Dam forest sanctuary is kept as a special site for research and education.
Under such a strategy, co-management by civic groups and bureaucracy will lead to the set up of a
participatory learning through action program to determine the most appropriate means for preserving, Dtao

Dam forest sanctuary.
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BUILDING LOCAL CAPACITY IN SUSTAINABLE FOREST AND BIORESOURCE
MANAGEMENT: A DATABASE SYSTEM TO SUPPORT FOREST AND
BIORESOURCE MANAGEMENT BY COMMUNITIES

S. Sukwongl, S. Tanhang, T. Keaw/a—iadg , P. Makarabh/roml, S. Manopiroonpom], P. /\lakkuntodl, S. Onpr’oml,
T. Chantongl, A. Rungwong7, R. Thaworn’, J. Keawmahanin ' and S. Waraponpan’

’Regiona/ Community Forestry Training Center (RECOFTC), Kasetsart University, Chatuchak, Bangkok 10903
Zlf?oya/ Forest Department, Chatuchak, Bangkok 10900

SFacu/ty of Forestry, Kasetsart University, Chatuchak, Bangkok 10903

This participatory action research project was conducted in 15 communities covering different eco-socio
statuses in Thailand. The three-year research project started in April 1997 with the collaboration of partner
agencies in the community forestry network. The aim is to build up the capacity of the local community for
monitoring and sustainable management of their forest and bio-resources, using data that is collaboratively
collected, verified, analyzed and placed in a database system. In addition, a process to learn about
community forest and bio-resource management has been developed. The study revealed that the key data
and information supporting the management system is complex and diverse depending on the situation and
the characteristics of the resources. Local database management systems encourage communities to access
and make use of the data for the development of community forest management plans. At this stage, most
communities make use of the data to develop social management plans rather than for biological
management of their forest and bio-resources due to conflicts and lack of legal support. Their efforts to solve
these problems are ongoing. However, the first step is completed and will be followed by the next step, i.e.,
the use of the databases by local communities for the management and sustainable use of forests and bio-
resources.
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INVOLVING LOCAL PEOPLE IN MONITORING POPULATIONS AND
COMMUNITIES OF WILDLIFE IN MAE HONG SON PROVINCE

S. Sr/kosamatara’, S. /\iaosawar2 and T. Bidayabha]
’Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400
*San Pan Daen Wildlife Sanctuary, Pang Ma Pa District, Mae Hong Son 58150

Due to low densities of wildlife in Mae Hong Son Province, track pads and food baits were tested in the field
to assess relative abundance of wildlife. This technique is low in cost and is a good method for estimating the
relative abundance of small and medium-sized carnivores. It also has potential to increase interest in wildlife
by local people who could monitor track pads. Enlarging the scale of study by encouraging local involvement
will not only be a tool for monitoring relative abundance of wildlife but also a tool for wildlife restoration and

development of ecotourism programs run by local people.
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REVIVAL AND DEVELOPMENT OF KAREN INDIGENOUS KNOWLEDGE OF
DYE-PRODUCING PLANTS

R. Srithong "and A. Rungwong :

’Project for Agroecology Development and Plant Genetic Resource Conservation, P.O. Box 15, Danchang
District, Suphanburi 72180

2Reg/‘ona/ Community Forestry Training Centre, P.O. Box 1111, Kasetsart University, Chatuchak, Bangkok 10903

The indigenous knowledge of Karen women concerned with dyeing methods was investigated for three
basic colours, namely red, combined black and dark blue, and yellow, using seven plant species in eight
dyeing treatments. Reference to industrial standards for colour fastness of textiles in water and to washing
has improved the quality of materials that are dyed using traditional techniques to a moderate to fairly good
level. Nonetheless, fastness to light is poor. The researchers have applied the results to make natural-
dyed, hand-woven cloth as an income generating activity for cooperating, Karen, weaving artisans. The
activity helps increase cash income and creates employment for cooperating women. Participatory action
research (PAR), the methodology used in this research, is an important mechanism contributing to the
learning process of Karen women in terms of boosting their knowledge related to dye-producing plants and
dyeing techniques, raising awareness of biological diversity conservation, and strengthening community
organization, which is vital to future development initiatives and sustainable resource management. The
weaving artisans develop plans for management of dye-producing plant resources, in situ, in their natural
habitats, which includes utilization, regeneration, and conservation, as well as ex situ collection of some

rare species to grow in home gardens.
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STATUS OF MINERAL LICKS AND WILDLIFE IN MAE HONG SON PROVINCE
AND THEIR POTENTIALS FOR ECOTOURISM

S. Sr/'kosamatara], S. Naosawatg, S. Laoyeepag and V. Suteethorn4

’Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400
*San Pan Daen Wildlife Sanctuary, Pang Ma Pa District, Mae Hong Son 58150

*Lum Nam Pai Wildlife Sanctuary, Pang Ma Pa District, Mae Hong Son 58150

4Department of Mineral Resources, Ministry of Industry, Rgjdhevee, Bangkok 10400

Most mineral licks in Mae Hong Son Province have physical and chemical properties suitable for wildlife but
very few wildlife visit the licks. This is due to heavy hunting by local people and other hunters from Mae Hong
Son and Chiang Mai. Trade-driven hunting has caused the local extinction of elephant, gaur, banteng, tiger
and leopard. However, some wildlife occurs in greater numbers than expected. This may be due to low
densities of human populations, difficulty of access to the area and karst formation, which supply hidden
places for wildlife. Both the extinction of large cats and direct wildlife hunting affect the population dynamics of
wildlife. Local people should be encouraged to get involved in wildlife restoration before any decision is made

to promote ecotourism in the area.
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AN ETHNOBOTANICAL STUDY OF THE LAWA AND H’ TIN PEOPLE AND
PLANT DIVERSITY WITHIN DOI PHUKA NATIONAL PARK,
NAN PROVINCE

C. Trisonth/l, V. Hongviengchanz, P. Suth/‘supaj, T. Wongpraserf, S. Wimolkasaem’ and P. Trisonthi
7Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

*Doi Phuka National Park, Pua District, Nan 55120

BDepartment of Agricultural Extension, Faculty of Agriculture, Chiang Mai University, Muang District, Chiang Mai 50202
*National Research Council, Chatuchak, Bangkok 10900

*Satree Srinan School, Muang District, Nan 55000

Doi Phuka National Park covers an area of seven districts in Nan province and is comprises various kinds of
native plants. Two of the largest groups of minorities in Nan province, the Lawa and H'tin, live inside the
national park. This project was designed to survey the native flora along a nature people trail and to studied
the traditional uses of plants by these minorities. Along the nature trail, 246 species of native plants were
identified, including Bretschniedera sinensis, Derris sp., Caryota sp. and Thunbergia colpifera (new species
and endemic of Doi Phuka). Group discussions, with the Lawa and H'tin concerning their ways of life and
culture indicated 150 species of plants had traditional uses including Thea sinensis, Zanthoxylum limonella,
Cucumis sp., Gymnopetalum cochinchinensis, Litsea cubeba. The most important crop plant is intensive dry-
rice grown in a mixed cropping system with a 5 to 7 year rotational system. The cultivation system is
supported by performing indigenous religious ceremonies, which sustain the people’s live in amanner

appropriate to their society and culture.
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ETHNOBOTANY OF SAKAI TRIBES IN YALA AND TRANG PROVINCES

K. Maneenoon ' (Graduate Student), P. Sirirugsa " (Thesis Advisor), C. Trisonthi : (Thesis Co-advisor)
]Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
ZDepartment of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The Sakai are primitive tribes living in the northern Malaysia and the southern Thailand in Yala, Naradhiwat,
Patthalung, Trang and Satun Provinces. These tribes have the ways of living in nature surrounded by various
kinds of plants. The knowledge in using plants have been developed from generations to generations. The
purpose of this research was to study the use of plants in three groups of Sakai; those who live in the modern
Sakai Village, Thanto District in Yala Province, those who have the semi-primitive life in Lipung Village, Palian
District in Trang Province and those who have primitive life in Bantra Village, Palian District in Trang Province.
The process of collecting data included the interviewing about how they use the application plants’ parts, the
method of using those plants. The specimens were also collected and photographed for identification. The
results showed that the Sakai who live in the modern Sakai Village and those who have semi-primitive ways
of life use 218 species. There are 4 groups; edible plants, medicinal plants, plants for housing and utensils
and plants used for other purposes, such as Adenia penangiana (Passifloraceae), leaves and stem treat for
snake bite, Antiaris toxicaria (Moraceae) , latex of this specie is decot until a sticky. This product is plated on
the tip of dart for hunting and it is violent poison, Sciaphila arfakiana (Triuridaceae) is a saprophyte plant,

Sakai use for love-potent.
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vystmemItaa van wazamsld lagsudomavinauasawles prostaglandin - G/H  synthase  (PGHS,
cyclooxygenase, COX) s'ﬁaﬁﬂ"l,ﬁg’(m‘sa%ﬁawaaamunauﬁu‘lﬁfﬁamaa lwaad® COX ag 2 isoforms fia COX-1 uaz
COX-2 1is21nn NSAIDs Agansnfiuss COX-2 annnin CoX-1 azlwuadnades 1w mstiaunalunszinie
0113 Haun NS UIN 2 isoforms WMSRAMIENTUTTINaNMTLA AT NaTN A mﬁaﬂﬁq@ Idiauadznsld
cell line 2 ofia mﬂwﬁvlﬁ%'uﬂ’mﬂ?iwuﬂmmaﬁuqmmlﬂ&iﬁ COX-1 wia COX-2 mM1lF cell line 3NHY
1umsﬂmaumiﬁﬁqmauﬁ'§EJ'UET’@ COX-2 3nNn31 COX-1 # umsianassuunagaufianannisassiadoiu
FsUmaan COX isoform filsidasmaiuasiusn an cell line 2 Tfiaflanansamen ICy, Uy IC,, VaImTUAaE
wiald Wossuifisuiisuen IC,, Uz ICy, ratio V89 COX-2/COX-1 vasenuria 3 wiia (waalwsu lodalns
Au wazBulawm@u)  Audeayaniadiia wodeansaldd IC, ratio  Yiwsanuwsvainatufnsle
Tagiawnztilaiwadld arachidonic acid annunasmuluemas 1aldinagoutlumIdamaILITMeaNMILae
‘-n’mmiﬁﬁ'@mn‘ﬁﬁu“ﬁ’]aﬁtw’mﬁmmn%aﬁ WUINEIURNA methanol 31N Zingiber offcinale W8T Artemisia

scoparia figmautalumaienduay COX-2 annni1 COX-1

SCREENING FOR ANTI-INFLAMMATORY COMPOUNDS FROM NATURAL
EXTRACTS USING HUMAN DERMAL FIBROBLASTS AND MURINE
CYCLOOXYGENASE-1 OR-2 NULL CELLS

K. Kirtikara
National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rgjdhevee, Bangkok 10400

Nonsteroidal antiinflammatory drugs (NSAIDs) reduce inflammation, pain, and fever by decreasing prostaglandin
biosynthesis via the inhibition of prostaglandin G/H synthase (PGHS) and cyclooxygenase (COX). Two isozymes
of COX have been reported, COX-1 and COX-2. Recently developed NSAIDs, which are more selective for
COX-2, maintain their anti-inflammatory properties but exhibit fewer unfavorable gastrointestinal side effects.
Here, we report on a whole cell assay system for testing the efficacy of COX isozyme-specific inhibitors using
murine COX-1 or COX-2 null cell lines. This system, using cells that express either COX-1 or COX-2, offers a
convenient and reliable method to determine IC5, and ICg, values of the two COX isoforms independent of each
other in the same cell type. To evaluate the usefulness of the COX null cell system we tested three widely used
NSAIDs, aspirin, ibuprofen and indomethacin, using both external arachidonic acid and endogenous calcium
ionophore A23187-elicited arachidonic acid in these cells. This assay system was later used to screen Thai
medicinal plants, fungal growth extracts, and pure chemical compounds. Two plant samples showed a
preferential inhibition of COX-2 over COX-1. These were methanol fractions of Zingiber officinale and Artemisia

scoparia.
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ﬁ'm'ﬁmaaﬂamiﬁﬁ@meﬁ'@]gﬁﬂﬁﬁu@u 3 e Aa AunTe (mauﬁﬂwm) AUIIN (mau‘[mww) URZA
Wked (TaausTyd) gImsauwafildnasasd 3 nga Aa Ngw organophosphate ldlri monocrotophos,
metamidophos, methyl parathion, mevinphos, &% dimethoate ﬂ@:&l carbamates l@uA methomyl, carbaryl,
carbofuran, BPMC [2-(1-methylpropyl) phenylmethylcarbamate] LLa isoprocarb LL&:mj&l organochlorines laun
endosulfan, heptachlor LLag chlordane miudazrialslusamiasnuui (1X) LAZRDILITVAIDANULWE TN (2X)
TWundunaaasfilédsusmsamis alanine iihAunad1iy Tostudunasasluanwanuidu 2 uuy de uoud
28NTL1a% (aerobic ¥ WULAUTT) ETRRIGER (submerged W38 LULAWWY) Uuduun 3-4 Flad Weansuiam
tunsiafiansmwueniunidan (30 CO,), NH,', available P, $0,” I, pH uaz EC ludunenasitlels
alanine (ussamnInian CN  dranndsrlinaiarmessuusuil ilesisumd woimsusdulugmadi
paNTIan LLa:Iuanﬂwﬁwﬂ‘aﬁaﬂmiLL@iawﬁwlumjuaa?mﬂuﬂamﬂm M3 uazaaimluaaein luaa 1X
uaz 2X azldfinansznudafanisuvasafunidauluduiiuuazdwnilor oniiu metamidophos 8031 1X waz
2X, dimethoate 8@¥1 2X, BPMC 8av 1X Waz 2X, chlodane aa11 1X Waz2X, carbaryl 8a31 1X Uaz 2X Uas

carbofuran 8@31 1X kaz 2X

INSECTICIDE IMPACT ON MICROBIAL ACTIVITY AND CHARACTERISTICS
OF ARABLE SOILS

P. Mopandung (Graduate Student), P. Saenjan (Thesis Advisor)
Department of Agricultural Resources and Environment, Faculty of Agriculture, Khon Kaen University,
Muang District, Khon Kaen 40002

A series of laboratory experiments was conducted using Nampong sandy soil, Korat loamy soil and Ratchaburi
clayey soil to determine the impact of insecticides on soil microbial activity and chemical characteristics.
Insecticides comprised three groups: the organophosphates (monocrotophos, metamidophos, methyl parathion,
mevinphos and dimethoate), carbamates (methomyl, carbaryl, carbofuran, BPMC [2-(1-methylpropyl)
phenylmethylcarbamate] and isoprocarb), and the organochlorines (endosulfan, heptachlor and chlodane). Each
insecticide was applied to tho soil according to its recommended dose (1X) and double its recommended dose

(2X). All of the soil samples received the same amount of alanine as added substrate and were incubated for 3

to 4 weeks at 40 °C under aerobic conditions and submerged conditions. After incubation, microbial activity
(evaluated by determining CO,), NH4+, available P, SO4'2, CI, pH and EC in each sample were analyzed. The
results showed that the addition of organophosphates, carbamates or organochlorines at 1X or 2X doses had no
impact on soil microbial activity in loamy and clayey soils, except for metamidophos (1X and 2X), dimethoate

(2X), BPMC (1X and 2X), chlodane (1X and 2X), carbaryl (1X and 2X) and carbofuran (1X and 2X).
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dnmanuluisvaaaunes nues LLazﬁwﬁuasz@iavLsﬁmgﬁd Tropilaelaps clareae luaslfian1slasds
MalaTizme usslindudanuduislugiues LGy, lusznziim 24 Flasdellsunsumsieneilsin
WUINA LCy, (24 %'31110) yasuunes Inuas uaztinuazianriny 472, 1.23, Uaz 1.37 ppm NE1AU ANB
UszanFnmaas wunea nuas uaztinduazienlumstlesiuinials T clareae lu%faﬁoﬁuﬁf Apis mellifera
U32naudas 5 mMInaasd Aa wunea 50 n5u (193zmeluss) Tnwes 15 n§u (eszmelugs) sisiuazian 20%
(ENABUAITUER) ULAZNFUAILAN KanTINaaasUInginuunaaldldnaiaunitlnuea waztinuazLen 99
@hLaﬁzJLﬂaﬁ%uﬁﬁﬂn%ﬁwmmfhéauLLa:@TﬂLL@Tﬁqé’ﬂmﬁqﬂﬁﬂmmaamimaaawhﬁ'u 29.0%,2 3.8% Uaz 18.1%
MURIAL I@ﬂﬁmmLmn@mﬁ'umjwmuquamqﬁﬁfﬂéwﬁzy (p<0.05) ludan¥i 0-3 wasmInasas AnsEIn
andalwinie wuiuunes lnuea uss Azadirachtin (lwihsuazian) andrslusindslasiads 7.56, 572, uas

0.16 ppm MURAU

TOXICITY OF MENTHOL, THYMOL AND NEEM OIL TO THE BEE MITE,
TROPILAELAPS CLAREAE, AND THEIR RESIDUES IN HONEY

P. Nakawiroat~ (Lecturer), S. Wongs/r/? (Thesis Advisor), S. Visetson® (Thesis Co-advisor)
’Present Address: Suratthani Campus, Prince of Songkla University, Muang District, Suratthani 84100
ZDepartment of Biology, Faculty of science, Chulalongkorn University, Pathumwan, Bangkok 10330
SDepartment of Zoology, Faculty of science, Kasetsart University, Chatuchak, Bangkok 10900

The toxicities of menthol, thymol and neem oil to the bee mite (Tropilaelaps clareae) were investigated using an
inhalation method in the laboratory. The LCs, values were evaluated and analysed by a probit program. The
LCs, (24 hours) of menthol, thymol, and neem oil were 4.72, 1.23 and 1.37 ppm respectively. The efficiency of
menthol, thymol and neem oil for control of the bee mite (T. clareae) were examined in Apis mellifera hives.
Experiments comprised five treatments: menthol, 50 grams (inhalation); thymol, 15 grams (inhalation); neem oil,
20% (spraying each frame); emulsifier and water (spraying each frame); and a control group (no treatment). The
combined larval and pupal percent mortalities caused by the bee mite were 29.0%, 23.8% and 18.1% for
menthol, thymol and neem oil, respectively. These results show that menthol is less effective for controlling T.
clareae than thymol and neem oil, and all show significant differences from the control group (P<0.05). Menthol,

thymol, and Azadirachtin (in neem oil) residues in honey were 7.56, 5.72, and 0.16 ppm, respectively.
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DEVELOPMENT OF A MICROBIAL RESOURCE MANAGEMENT SYSTEM FOR
THE BIOTEC CULTURE COLLECTION

W. Potacharoen, S. Chunhametha, N. Saelee, T. Boonreung and M. Tanticharoen
National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400

The specialized microbial culture collection (BIOTEC Culture Collection) was formally established at the
National Center for Genetic Engineering and Biotechnology (BIOTEC) in 1996 under the National Science and
Technology Development Agency (NSTDA). The principle objectives of the program are: to provide safe
deposition of cultures for researchers; to preserve and maintain microorganisms isolated from Thailand for
sustainable use; and to manage strain data by using a standard format for a catalogue and by creating a
Thai microbial database. A Materials Acquisition Agreement (MAA) and a Materials Transfer Agreement
(MTA) have been created for deposition and provision of BCC cultures respectively. The current collection
contains almost 6,000 isolates comprising fungi isolated from various sources, such as insects (1,280), plant
seeds (255), lichens (247), soil, including leaf litter and humus, (858), wood decayed by fungi in the family
Xylariaceae (336), fresh water habitats (340), marine habitats (314), and other sources (1,090), as well as
bacteria, including actinomycetes (1,023), and microalgae (170). The preservation methods mainly used are
freezing at -80°C and —150°C, freeze-drying and under liquid paraffin oil. The essential strain data of cultures
being maintained are being used to create a database and produce a catalogue of cultures. The on-line

database is now available at URL: http://bcc.biotec.or.th/
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BIOACTIVE SUBSTANCES FROM PLANTS AND MICROORGANISMS

Y. Thebtaranontﬁ, M. Pong/ikitmongkof , K. PoomputsaS, K. Kirtikara4, D. Pittayakhajonwuf,
S. Rochanaruangrai4, J. Kramyu4, K. DanW/setkanjana4 and A. I'?ungf”od4

]Department of Chemistry, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

ZDepartment of Biochemistry, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

3Facu/ty of Bioresources and Technology, King Mongut’s Institute of Technology Thonburi, Ratburana, Bangkok 10140
*National Center of Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400

The Bioassay Research Facility Unit (BRF) was established for screening extracts of plants and
microorganisms, collected in Thailand, for bioactive substances. BRF is currently responsible for 3 bioassays,
namely anticancer, anti-HSV-1 and antifungal assays. Antifungal, anticancer and anti-HSV-1 activities were
determined for 8244, 8252 and 1936 microorganism extracts respectively. Approximately 2.5% of extracts
showed antifungal activity at a concentration equal to or less than 50 ug/ml, 5.8% showed anticancer activity
at a concentration of at least 20 ug/ml and 8.8% had antiviral activity at concentrations between 20 and 50
ug/ml. These three activities were also determined for plant extracts. Approximately 2.7% (of 1221), 15.6% (of
1388) and 21.3% (of 516) of plant extracts showing antifungal, anticancer and antiviral activities, respectively,
at the same concentrations as for the microorganism extracts. Samples showing anticancer activity were
further tested for their mechanisms of action. It was found that 36.6% (of 102), 1.8% (of 114) and 2.5% (of
118) of plant extracts exhibited anti-telomerase, anti-ras and anti-mitotic activities, respectively. Anti-
telomerase and anti-ras activities were also discovered for 24.4% (of 45) and 23.9% (of 335) of
microorganism extracts, respectively, but none of them showed anti-mitotic activity. Anti-topoiosmerase |l
activity may be another possible mechanism of action and its assay is currently being developed. In addition,
we are developing a method to screen for anti-HIV protease inhibitors.
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ANTIMALARIALS FROM EXTRACTS OF THAI NATURAL PRODUCTS:
SCREENING AGAINST PLASMODIUM FALCIPARUM IN CULTURE

S. Kamchonwongpaisan, S. Thumachinda, J. Vanichtanankul and Y. Yuthavong
National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400

Malaria continues to be one of the most important tropical diseases that causes high mortality rates. The
problem is due to the lack of a potential vaccine and a limited number of drugs for treatment of malaria.
Natural products form a large source of diverse molecules from which numerous drugs and compounds have
been recovered. In order to accelerate the discovery of novel antimalarial leads, mass screening of natural
product compounds is required. A high-throughput system using a combination of two techniques, parasite
lactate dehydrogenase (pfLDH) assay and 3H-hypoxanthine incorporation, was, therefore, established. A total
of 4,622 samples from Thai natural products, derived from plants and microbes, were screened in a 7 month
period. Of these samples, 3-6% had positive antimalarial activity in the primary screening and 70% (from
microbes) in the secondary screening. Some of the samples with good antimalarial activity are being
subjected to further purification and identification of their active constituents. This screening system is,

therefore, potentially useful in accelerating the drug discovery process.
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BIOACTIVE METABOLITES FROM ENDOPHYTIC FUNGI
OF THAI MEDICINAL PLANTS

V. Meevootisom’, N. Sr’iubo/masz, S. Wiyakrutta’and N. Ruangrungsfa

’Department of Microbiology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

ZDepartment of Microbiology, Faculty of Pharmaceutical Sciences, Chulalongkorn University, Pathumwan, Bangkok
10330

BDepartment of Pharmacognosy, Faculty of Pharmaceutical Sciences, Chulalongkorn University, Pathumwan,
Bangkok 10330

Eighty-two species of Thai medicinal plants belonging to 45 plant families were collected from forest areas in
Ubonratchatani, Nakornratchasima, Chiangmai and Songkla provinces during January and December 1999.
Endophytic fungi were isolated from surface-sterilized healthy leaves and twigs of fresh specimens. A total of
426 selected fungal isolates were grown on Malt Czapek broth and Yeast Extract Sucrose broth for 21 days.
Crude extracts prepared from the fungal cultures were tested for biological activities. An antimicrobial activity
assay using a INT-microdilution test showed that 49.8, 27.2, 72.8, 10.3, 0.9, 18.3 and 72.5% of the fungi
produced compounds active against Staphylococcus aureus, Enterococcus faecalis, Bacillus subtilis,
Escherichia coli, Pseudomonas aeruginosa, Candida albicans, and Trichophyton mentagrophytes, respectively.
By using a microplate Alamar Blue assay, extracts from 23.9% of the fungi were found to be active against
Mycobacterium tuberculosis H37Ra. Antimalarial activity against Plasmodium falciparum K1 was found in 1.4%
of the fungal isolates using a lactate dehydrogenase assay and microculture radioisotope technique. Antiviral
activity against HSV-1, anticancer activities against a KB cell line, and anticancer activities against a BC cell
line were found in 17.1, 13.1 and 13.1% of the tested fungi, respectively. Up to 16.1% of the endophytic fungi
were found to produce compounds having cytotoxic activity on vero cell lines.
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BIOACTIVE COMPOUNDS FROM ENDOPHYTIC FUNGI
OF THAI MEDICINAL PLANTS

W. Panphut (Graduate Student), S. Viyakruta (Thesis Advisor)
Department of Microbiology, Faculty of Science, Mahidol University, Rgjdhevee, Bangkok 10400

Endophytic fungi exist asymptomatically within the intercellular space in living tissues of plants. These
symbioses represent a diverse assemblage of fungi and hosts. We investigated the production of bioactive
compounds from fungal endophytes of Thai medicinal plants. Specimens of 21 plant species from fifteen
families were surface-sterilized with ethanol (70% v/v) and sodium hypochlorite (6% available chlorine). After
several days, each individual hypha was transferred by the hyphal tipping technique to obtain a pure culture.
Sixty endophyte isolates were grown in Malt Czapex broth (MCz) and Yeast Extract Sucrose broth (YES).
After 3 weeks of still culture at 25°C, the culture fluids were filtered and extracted with dichloromethane. All
fungal crude extracts were screened for antimicrobial activities against seven microbes by INT-microdilution
assay. The numbers of crude extracts from MCz and YES, respectively, found to be active against the tested
microorganisms are as follows: against Staphylococcus aureus, 27 and 23 samples; against Enterococcus
faecalis, 23 and 43 samples; against Bacillus subtilis, 46 and 46 samples; against Escherichia coli, 4 and 2
samples; against Pseudomonas aeruginosa, 2 and 2 samples; against Candida albicans, 15 and 8 samples;
and against Trichophyton mentagrophytes, 30 and 37 samples. Two fungal endophyte isolates were found to

produce antimicrobial compounds that were active against all tested microbes when cultured in MCz.
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CHEMICAL COMPOSITIONS OF BIOACTIVE SUBSTANCES FROM THAI PLANTS

P. Kittakoog’, S. Kanokmedhakul , P. Nongkunsama, T. V//a/'van4, P. KongsaereeS, S. Rajviroongitg,
B. Kongkathipé, K. Chantrapromma7, A. Suksamrarn” and P. Tantiwachwuttikul
'National Center for Genetic Engineering and Biotechnology, NSTD, 73/1 Rajdhevee, Bangkok 10400

2Department of Chemistry, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
BDepartment of Chemistry, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202
4Department of Chemistry, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

5Department of Chemistry, Faculty of Science, Mahidol University, Rajcdhevee, Bangkok 10400
éD(-apartment of Chemistry, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10903

7Department of Chemistry, Faculty of Science, Walailak University, Tha Sa La District, Nakornsrithamarat 80160

SDepartment of Chemistry, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

qDepartment of Chemistry, Faculty of Science, Silpakorn University, Muang District, Nakornpathom 73000

A multidisciplinary research program aimed at discovering biologically active compounds in Thai plants has

been organized by the National Center for Genetic Engineering and Biotechnology (BIOTEC). The BIOTEC

has collaborated with chemists from eight leading universities in Thailand, and has provided service on

bioactivity tests to colleagues. Antimalarial, antimycobacterial, anticancer, antivirus, and antifungal activities

are our interest.
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CHEMICAL COMPQOSITION AND ANTIMICROBIAL ACTIVITY
OF ESSENTIAL OILS FROM THAI BLUMEA SPECIES

A. Trikunakorawong ' (Pn.p. Candidate), W. De-Eknamkul* (Thesis Advisor),

N. Sriubolmas * and . Ruangrungsi : (Thesis Co-Advisor)

7 Ph.D. Program in Pharmaceutical Chemistry & Natural Products, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Pathumwan, Bangkok 10330

2Department of Pharmacognosy, Faculty of Pharmaceutical Sciences, Chulalongkorn University, Pathumwan,
Bangkok 10330

3Department of Microbiology, Faculty of Pharmaceutical Sciences, Chulalongkorn University, Pathumwan, Bangkok
10330

Five Blumea species growing in Thailand, namely B. balsamifera, B. lacera, B. membranacea, B. napifolia and
B. mollis, were analyzed for their leaf essential oil compositions by GC/MS. From the sixty-seven identified
constituents, camphor (24.2%) and borneol (23.5%) were found to be major constituents for
B. balsamifera, 4-terpineol (11.9%) and [ -terpinen-7-al (10.5%) for B. lacera, | |-humulene (23.7%), -
elemene (12.9%), | l-caryophyllene (12.3%) and germacrene A (12.2%) for B. membranacea, and
germacrene D (30.9%, 31.2%), 9-epi-|_|-caryophyllene (12.4%, 11.6%) and [ |-zingiberene (16.2%, 7.7%) for
B. napifolia and B. mollis, respectively. Among these essential oils, only the ones from B. lacera appeared to
exhibit strong antibacterial activities against Bacillus subtilis and Staphylococcus aureus, among seven
pathogenic microorganisms tested. The active antibacterial constituent in B. lacera oil was determined to be
| |-eudesmol. This oxygenated sesquiterpenoid was detected only in the oil of B. lacera (7.0%), and not in
the oils of the other four Blumea species tested in this study.
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RAPID THROUGHPUT SCREENING FOR ANTI-INFLAMMATORY COMPOUNDS
FROM NATURAL EXTRACTS

K. Kirtikara
National Center for Genetic Engineering and Biotechnolog, NSTDA, 73/1, Rajdhevee, Bangkok 10400

Two mouse lung fibroblast cell lines, one deficient in cyclooxygenase-1 (COX-1) and the other in COX-2, have
been shown to be invaluable for screening natural extracts with selective inhibition of COX-2. These two cell

lines were employed to give the IC_ values of each extract for the inhibition of prostaglandin synthesis. Cell

culture and treatment were modified from a 24 well tissue culture plate format, as had been proposed earlier,
to a 96 well format to accelerate the screening rates. However, the rate limiting step is the assessment of
prostaglandin levels by radioimmunoassay (RIA). RIA is a sensitive and accurate method but it requires
sequential addition of numerous different solutions for each individual test sample, which makes the assay
very time consuming and susceptible to human error. We modified the existing RIA into a rapid throughput
format based on the principle of solid phase RIA. The modifications result in a 96 well format for PGE,
determination performed in PicoPlates that are tolerant to scintillation liquid. Comparisons between the
previous method and the new method were made to determine accuracy. The new assay should increase
screening capability and will be used to screen both plant and fungal metabolism extracts for compounds with

anti-inflammatory properties.
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SCREENING OF EXTRACELLULAR INDUSTRIALLY-IMPORTANT ENZYMES
FROM MICROORGANISMS FOUND IN THAILAND

P. Wongvithoonyaporn', P. Pongtanya’, C. Damnil, P. Srikitikulchal , M.R.J. Svasti, M. Tanticharoen

7Department of Biochemistry, Faculty of Liberal Arts and Science, Kasetsart University, Kampangsaen, Nakorn
Pathom 73140

gl\lationa/ Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400
SDepartment of Biochemistry, Faculty of Science, Mahidol Universtiy, Rajdhevee, Bangkok 10400

Screening of 81 actinomycetes and 651 fungal isolates for eight enzymes, i.e., cellulolytic enzymes,
xylanolytic  enzymes, starch-degrading enzymes, B—fructofuranosidase or invertase, lipase,
glucanotransferase, glucosyltransferase, and fructosyltransferase, was performed. The fungi comprised six
groups, classified according to their natural hosts, i.e., xylariaceae (187 isolates), lichenous fungi (209
isolates), seed fungi (82 isolates), aquatic fungi (68 isolates), marine fungi (85 isolates) and soil fungi (20
isolates). It was concluded that the types of enzymes produced are a characteristic of each fungal group and
fungal isolate. The enzymes produced by an isolate related to the natural host from which the fungus came.
The results showed that xylariaceae and lichenous fungi could produce all eight enzyme types. In addition,
most fungi could produce xylanolytic enzymes, starch-degrading enzymes and invertase, whereas very few
had the ability to produce glucanotransferase, glucosyltransferase, and fructosyltransferase. Some could
produce cellulolytic enzymes. Actinomycetes could best produce starch-degrading enzymes, whereas most
could produce xylanolytic enzymes, invertase, and lipase. Few actinomycetes had the ability to produce
cellulolytic enzymes.
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MIBUN 7 FUTR DI INIANUIN 5 8BS TW Aschersonia samoensis

IN VITRO ANALYSIS AN INSECT FUNGUS COLLECTION: A CYTOTOXICITY STUDY

P. L. Wattst, S. Wanasith, S. Veeranondha and N. Itthi-worapong
Animal Cell Culture Laboratory, National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1,
Rajdhevee, Bangkok 10400

The cytotoxicity of insect fungi collected and stored at BIOTEC-Yothi is being determined to try to identify
insect fungi that could be developed as biopesticides. There are 13 insect fungi genera in the collection;
although it must be noted that the taxonomy is far from complete or accurate. These genera include:
Aschersonia; Hypocrella, the teleomorph of Aschersonia; ‘Higher Cordyceps; Hirsutella; Hymenostilbe;
Akantomyces; Verticillium; the ‘Lower’ Cordyceps; Metarhizium, Beauveria; Paecilomyces; Torrubiella; Gibellul;
and Hypocroidea. At least two criteria must be fulfilled for an extract to be considered a potential biopesticide.
The first criterion is cytotoxicity to insect cells. Two cell lines are used in this study: the Sf9 (Spodoptera
frugiperda, Fall Armyworm, ovary) and the C6/36 (Aedes albopictus, mosquito, larvae) cell lines. The insect
fungi are screened rapidly for percent survival with a dose of 200 or 100]lg of dichloromethane-ethanol (1:1)
extract of the whole fungus culture. Extracts that reduce % Survival to 10% or less are further investigated to
determine the IDs,. Those with IDsy's of less than 10Llg/ml are considered toxic to insect cells and are
assayed further. The second criterion is lack of toxicity to mammalian cells. Two standard cytotoxicity test cell
lines are used: L929, mouse fibroblast-like cells, and BHK (21) C13, baby hamster kidney cells. A third cell
line, HepG2, human hepatoma cells is also used. To confirm the validity of the analyses and verify the
methods used in the project, repeatability and reproducibility were analyzed. The first genus characterized
was Aschersonia; 110 species have been screened. Of these, 10 were found to be toxic to insect cells, and
seven of these 10 were not toxic to mammalian cells. Five of the cytotoxic insect fungi were from the species
Aschersonia samoensis. Growth media, growth conditions and geographical distribution have also been
investigated.
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DECOMPOSITION RATES AND FUNGI ASSOCIATED WITH DEGRADATION OF
RHIZOPHORA APICULATA AND AVICENNIA ALBA LEAF LITTER AT
THACHEIN ESTUARY, SAMUT SAKHON PROVINCE

S. Kongamol " (Ph.D. Candiidate), S. Aksornkoae * (Thesis Advisor)
’Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900
2Department of Silviculture, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

The decomposition rates and enzyme activities of fungi that degrade Rhizophora apiculata and Avicennia alba
leaves were determined at Thachein Estuary, Samut Sakhon Province, from December 1996 to January 1998.
It was found that 400 grams of A. alba leaf litter took 3 months to decompose in a mangrove plantation and 5
to 6 months in a natural mangrove forest. For the same amount of R. apiculata leaves in both forest types,
the decomposition was complete in 6 months. Fifty species of fungi comprising 19 genera were isolated from
leaf litter. The important genera were Trichoderma, Aspergillus, Penicillium and Fusarium. Thirty-six and 30
species of fungi were found on the leaves of A. alba and R. apiculata, respectively. When transect lines
running from riversides to inland areas were sampled, more fungal species were found in riverside soils than
in inland soils. The fungi were also tested in the laboratory for their enzyme activities in degrading leaf
components, such as cellulose, xylan and lignin. Fungi of the genus Trichoderma showed the highest rates of
decomposition, followed by Aspergillus and Penicillium. The best conditions for leaf components degradation
was found to be when fungi were kept for 14 to 21 days on Corn Meal Agar with an approximate salinity of 15
ppt. The environmental factors that had the greatest effects on degradation of leaf components were the
salinity of the media, growth stages of fungi, types of leaf components, surface of leaf components and the

species of fungi.
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EUTETRANYCHUS AFRICANUS (TUCKER)

inInwns natleziam (dnAnwivsyguen), de AsAyas (a191387U5081)
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RESISTANCE AND RESISTANCE MECHANISM OF EUTETRANYCHUS
AFRICANUS (TUCKER), THE AFRICAN RED MITE, TO SOME ACARICIDES

T. Kulpiyawat (Ph.D. Candidate), N. Kirtibutr (Thesis Advisor)
Department of Entomology, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900

The African red mite, Eutetranychus africanus, is an important pest of tangerine. It feeds on the liquid
contents of leaves and fruit and causes the leaf to become pale green because of chlorophyll loss. If an
outbreak is severe, growth, flowering and fruit set are affected, and the outbreak can spread to the fruit
also. Tangerine orchardists often spray acaricides. A survey and collection of the African red mite
populations from a variety of tangerine growing areas throughout Thailand was conducted at ten locations.
A toxicity test was carried out in the laboratory to determine the lethal concentrations at which 50%
mortality (LCs,) occurred for various strains to compare with that of the susceptiple strain, which was
reared in the laboratory. Three-to-five day-old female mites were tested. Resistance ratios (RR) were
obtained in order to determine resistant strains. This study will be expanded to include extraction of two
kinds of enzymes from various resistant and susceptible strains. The acaricide resistance mechanism of
the African red mite can be determined from knowing what kind of enzymes occur in strains. The data has

been analyzed since July. It will be reported when finished.
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IN VITRO CONSERVATION AND PROPAGATION OF
DENDROBIUM CRUENTUM RCHB. F.

K. Kititrakunyanan (Graduate Student), S. Tantiwiwat (Thesis Advisor)
Department of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10903

In this study, media were developed for the propagation of the orchid, Dendrobium cruentum. Protocorms
were cultured in Vacin and Went (VW) broth at BA concentrations of 0, 0.5, 1.0, 1.5, 2.0 and 2.5 ppm. No
significant differences in size and fresh weight were found among treatments. In terms of survival, however,
the most appropriate medium for protocorm culture was VW broth with 0.5 ppm BA, which resulted in a 60
percent survival rate. A method was also developed for plantlet multiplication. The most appropriate medium
for plantlet multiplication was found to be modified VW agar medium with 1 ppm BA, which resulted in
regenerated extra shoots of 1.65 shoots per plantlet in 2 months. The main problem for producing D.
cruentum by tissue culture was the low survival rate when transplanted outside. To address this problem, a
method was developed for producing more vigorous seedlings before transplantation. Seedlings were
cultured on VW medium supplemented with 0, 0.0001, 0.001, 0.01, 0.1 and 1 ppm paclobutrazol, under light
intensities of 27.1 or 74.5 molphoton.m'z.s_1. The most appropriate medium and light intensity for growth,
development and vigor of seedlings was VW medium with 0.0001 ppm paclobutrazol under 74.5 molphoton.m’
2.3—1 light intensity. These plantlets reached 10.07 cm in height, and had a fresh weight of 1.58 g, a dry
weight of 0.5 g and a maximum chlorophyll content of 0.41 mg/g fresh weight of leaf. The plantlets were
transplanted into 1 inch pots with three different growing medium treatments: without growing medium, with
coconut husk or with osmunda. After 14 months, survival rates for the three different media were 95, 100 and

100 percent, respectively.
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1957 ANAIMW (UnAnwUSan), P. Malunczuk (819138M1/3n1#1), E. Orucu (819138M1/5n#1594)

Department of International Law and Department of Comparative Law, Erasmus University, The Netherlands
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THE BUNDLES OF SUI GENERIS: BIODIVERSITY AND TRADITIONAL
KNOWLEDGE POLICIES IN THAILAND

dJ. Compeerapap (Ph.D. Candidate), P. Malunczuk (Thesis Advisor), E. Orucu (Thesis Co-advisor)
Department of International Law and Department of Comparative Law, Erasmus University, The Netherlands

This research project studies the consequences of international obligations and responsiblities of states, which
have been constituted through international laws, in the light of critical policy on plant variety protection. This
policy was developed in accordance with the requirements of article 27.3.b of the Agreement on Trade-
Related Aspects of Intellectual Property Rights (TRIPs), under the auspices of WTO. The initiated system for
protection of plant varieties under the TRIPs Agreement should not end up only as trade goals, but other
relevant consequences have also to be considered. The study of the legal aspects under the Sui generis
regime can lead to the achievement of the goal for sustainable development. This scheme will provide more
opportunities for the developing and least developed member countries of WTO to erect appropriate legal
systems or to modify existing laws so that what previously is unprotected or inadequately protected can be
protected. In particular, a state can use the Sui generis method to create several effective systems for the
solution of various existing or coming problems such as those of consumer protection, food security, bio-
safety, bio-ethics, access to genetic diversity resources, equitable sharing of benefits, etc. Moreover, a state
can still enact legislation to protect traditional knowledge and community rights, which are not protected by the
main international conventions on intellectual property rights and the TRIPs agreement. The findings of this

research will result in a new era of laws for the protection of plant varieties in Thailand.
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