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Plant Diversity at Khun Korn Waterfall Forest Park, Chiangrai Province

T. Boonkerd', O. T?zaithong‘r, B. Na Songkk!a’, C. Chantharaprasongz . R. Pollawatn’, P. Klinratand',
P. Ratchata', S. Wongpakam', J. Wanathankul®
! Plants of Thailand Research Unit, Department of Botany, Faculty of Science, Chulalongkorn University

? Suan Luang Rama IX
? Khun Korn Waterfall Forest Park

Khun Korn Waterfall Forest Park is situated in Muang district, Chiangrai province, and covers
a mountainous area of approximately 18 km?®, at 670-1,600 metres above mean sea level.
Mixed deciduous and lower montane are the main forests types found in the park. The
exploration and collection of botanical specimens was made from October 1997 - May 1998.
One thousand one hundred and ninety seven (1197) specimens of vascular plants were
collected. So far, 122 species of pteridophytes, 3 species of gymnosperms and 112 species of
flowering plants have been determined. It is interesting to note that species collected only
once, Kuud khruea Lomagramma grossoserata Holtt. and Polygonatum kingianum Coll. et
Hemsl. grow wild in this area. In addition, Lomagramma grossoserata is an endemic fern to
Thailand. Also, Phluu chaang, Vanilla siamensis Rolfe ex Downie is recorded as an endemic
species to Thailand. This orchid climbs on tree trunks in moist areas of Mixed Deciduous
forest. Dillenia scabrella (D. Don) Wall. is a newly recorded species for Thailand, whilst
Olax sp. is either a new record or new to science.
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Basic Research and Development of Salt-tolerant Forest Trees using Biotechnology

C Kirdnanee" S Chaum’, K. Mosaleeyanon”, S. Traagoonrung”, R. Warussalaul”, 1. Pupatanapong”, S Anin’®

! National Center for Genetic Fngineering and Biotechnology, National Science and Technology Development Agency
*The Reforestation and Fxtension Project (Mahasarairam), Roval Forest Department

3 The Forest Herbarium, Roval Forest Department *Soil and Water Conservation Group, Land Development Department

Salinity problems have become a serious issue and the affected areas have expanded steadily.
Most of the salt affected land belongs to poor farmers and the expansion of salinity problems
causes severe deterioration of their standard of living. One of the most practical and efficient
way to alleviate the problem is to cultivate salt tolerant crops. The lack of productive salt
tolerant crops in Thailand, however, is the most important bottleneck to solving this problem.
Improved fast growing tree species are used to replace and recuperate inland-salt farming
areas in the Northeast. Research is focusing on three species, A/bizia, Azadirachta and
FEucalyptus, as models plants for improvement. These plants are selected in a controlled
environmental tissue culture and treated with colchicine to increase their ploidy level. The salt
tolerant mutants will be used as valuable genetic materials for gene tagging. A large collection
of local forest trees in the salt affected area have also been classified by measuring net
photosynthetic rate in salt-enriched media as a reliable indicator of salt tolerance. The
collected data are organized in a relational database and recorded in CD-ROM. These forms
of data will be very useful for planning and implementation of reforestation in the salt-
affected area.
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Survey of the species diversity and geographical distribution
of vascular plants in Doi Luang National Park, Chiang Rai

V. Anusarnsunthorn ', P. Rakariyatham 2 JF. Maxwell ', S. Elliott ', R. Kunarak ?, S. Gardner’,
P. Sidisunthorn ', G. Pakkad ', P. Palee *

! Biology Department, Faculty of Science, Chiang Mai University

? Geography Department, Faculty of Social Science, Chiang Mai University

Doi Luang National Park is the second largest protected area in Northern Thailand (11 70km?),
but there has been no detailed botanical survey of the area. The first component of this project
is to conduct an extensive botanical survey through the park in order to establish which
species are present and their ecological range. 1048 species of vascular plants have been
recorded so far. The second component aims to build a reference collection of photographs
and detailed drawings of the more common tree species encountered in the area. To date, the
collection includes materials from around 380 species. A field guide aimed at enabling people
with no training in formal taxonomy to correctly identify 100 of these species is being
prepared in both English and Thai. These will include photos and line drawings as well as
information about habit, status and distribution. The third component attempts to correlate
vegetation type, forest condition and tree species present with satellite image data. Three types
of survey methods are being used in conjunction - i) transect plots where all trees > 9.5cm dbh
are labeled and their crown characteristics measured, ii) spot survey sites where physical site
parameters and tree species present are recorded but not measured; iii) ground mapping of
vegetation types in sample areas. 47 plots and 430 rapid sites have been completed so far
while work is under way on producing maps of 4 sample areas covering a total of 48 km?.
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Classification and Germplasm Collection of Annonaceae

P. Chalermglin ', P. Polsena”, C. Boonfak '
! Thailand Institute of Scientific and Technological Research
? Eastern Botanic Garden (Khao Hinson), Royal Forest Department

The project on classification and collection of germplasm of Annonaceae was undertaken
during the 6 months from January 1, 1998 to June 30, 1998. The purpose of this project is to
classify the native Annonaceae of Thailand and to collect herbarium and germplasm for
planting in The Sirikit Botanic Garden, Chiang Mai Province and The Eastern Botanic Garden
(Khao Hinson), Chachoengsao Province. There are 20 species of herbarium collected,
together with their preserved flowers and fruits. There are records of 20 species of botanic and
of 11 species of horticultural recorded.
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A Floral Study and Survey of Naahaew and Phu Teen Suansai Forest
Amphur Naahaew, Loei Province

W. Nanakorn / P. Srisanga W. Laaongsri
Queen Sirikit Botanic Garden

A study and survey of forest vegetation and plant diversity in Naahaew and Phu Teen Suansai
Forest, Loei province was conducted intensively from 1996-1998. The areas studied adjoin
the Thai-Laos border and are still covered with beautiful dense forest. The vegetation
comprises mountainous ridges with only 10 percent exposed area. The elevation ranges from
150 m. along the road to 1300 m. at the summit of Phu Teen Suansai. The vegetation are
classified into two major types: Evergreen forest and Deciduous forest. During the survey
over 1200 specimens were collected and it is expected that there are more than 1,500 species
and 128 families in the studied areas. Two hundred and fifty (250) species were correctly
identified and there will be more than 500 species when the study is completed. From the
information obtained, plants are classified simply based upon their usage, into the following
categories: forest species, herbal, economic, ornamental, and rare species. Some rare species
are Manglietia garrettii Craib (Montha Doi), Pauldopia ghorta (G.Don) Steenis (Rakang
Thong), Aquillaria crassna Pierre (Mai Hom), Schizomussaenda dehiscens Li (Kamber Ton),
Elaeocarpus hainanensis Oliv. (Mamun Nam), Livistona speciosa Kurz (Kho Doi), Gardenia
erythroclada Kurz (Makang Daeng), Rubus sorbifolius Maxim. (Khai Puu Som), Podocarpus
imbricatus Bl. (Phayaa Mai), Begonia spp. (Kaamkung) and many unusual orchid species.
Strengthened in-sifu conservation activities and the study on botanical and traditional
knowledge in these areas are urgently needed to conserve the forest resources and gain
maximum benefit for local people in a sustainable manner.



s A o % i
anananralgaddzrinInNosdn a1 ﬂ‘l%ll'ﬂﬂ den159usa mﬁwﬁﬂnzm 'l'ﬂ'nil

danginaan (FIRINTBAYI-A1IA)

fawe ‘i'i"ﬂn‘m'?qnf‘r’ Jane Fromont® 5355AN# G4 ° Wil T2 wd . quuad 13g1mT° aynT naumeRur
L amuaTEmIwe NI VMRINTHNMI NS auuwe In Unudt nganwy 10330

* Westem Australian Museum, Perth, Western Australia, Australia

' mainiIng aaInsmanT umInmazmudume ynstl nzoimwy
‘whedFiimanaluladFamwmomas ywnsanTalumInenay auuwg In Unadu ngaunwey 10330

" an W INNmEaTIIINER AmMINEABYTW UvuaK Sunaiiiay SaniaTey3

e - a ' . | ar ' e a o " :'
'léi'mn‘mnus’mﬂw‘aamwlmu'mmﬁtmghsu,m1J:msomnmmmf]m:maw%’waq‘%é’aumsmm
v o o o ' e @ ' a o
fensoamle (SCUBA) amwilifiumstnawssind wan 18 amit Uszneudan 1) nuimzss (medg
L2 L J b Lo [ 3 [ . -
imzfsan imsneamin imziuweenll imenalug wasimizun) 2). nammZld emiZld imzanside
A 3 o . "

MZIAREN UAZINMENRILIANG) 3). NEUIMZATW (IMZA% IMEATNUAZIMZAN) 4). NFUMZUANET (12
LRUANT INNTINY IMEZBD IMZATN IMB wazimzTu) imsiunnsiewesinluisdfidms Taold
' s dAn e = P oo s a ' 3 9o '
snaesinf g nmuiununumaawn SeluszozusnldinsduunisinawssinlaslEanwmegling
muuan Iassadng (Skeleton) uazwwna (Spicule) 1ilu Class Subclass 8uaU (Order) Asauail (Family) ana
(Genus) URTHAA (Species) WAMIANENMIBENINBIINLTNUIBHITINIATALT WuTaanInduunnaIany
Metenesihwesnguimzdiuaznguimzlildlszinm 57 wila Ussnaudis 2 Subclass 10 Order 19 Family
uaz 57 Genus FWMILMBENINBINILBINFUIMEATRURINAUIMULANAIRUIINAIANENANEAIE LMY

. T - | 3 a ' 3 ' o ' a 4 o
wannun Jriewssifiunndreindastiaeshussnguimesmuazimzliyszann 36 sita seezldvinms

AnsnanmIzIaInmIN (Spicule) uazlassaine Skeleton lurasdfiamsealy

Biodiversity of Sponge Populations Associated with Reef Corals
along the Eastern Gulf of Thailand (Cholburi - Trad Provinces)

N. Chaitanawisuti *, J. Fromont*, T. Yeemin >, P. Chouychoowong *, S. Putchakarn ° and A. Kritsanapuntu !
! Aquatic Resources Research Institute, Chulalongkorn University, ° Western Australian Museum, Australia
* Ramkhamhaeng University, * Burapha University,

’Marine Biotechnology Research Unit, Chulalongkorn University

Field surveys of sponge populations associated with reef coral were conducted by means of
SCUBA diving at 18 reefs off Cholburi province as following; 1) Sichang Island group;
(Sichang Island, Khang Khao Island, Thi Ta Mun Island, Lan Dok Mai Island, Kham Yai
iSland and Nok Island), 2) Phi Island group (Phi Island, Man Wichi Island, Krung Badan
Island and Luam Island); 3) Lan Island group (Lan Island, Krug Island and Sak Island); 4)
Samesarn Island (Samesarn Island, Kham Island, Yor Island, Khram Island, I-Ra Island and
Lin Island). Sponge identification was conducted on all sponges collected from the study
areas which were classified into Class, Subclass, Order, Family, Genus and Species using
external morphology, skeleton structure and spicule. There were about 57 sponges at the
Sichang Island and Phi Island groups consisting of 2 Subclasses, 10 Orders, 19 Families and
57 Genera. Based on external morphology, there were an additional 36 sponges at Lan Island
and Samesarn Island groups. The spicule and skeleton structure will be identified.
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Survey and Collection of Microalgal Strains from Natural Resources:
Freshwater Microalgae in Bangkok and Viciaity

A. Mahakhant, W. Chaleamsiri and V. Arunpairojana
Microbiological Resources Centre (MIRCEN), Thailand Institute of Scientific and Technological Research
(TISTR)

Attempts were made to survey and collect microalgae existing in natural resources in
Thailand. Three hundred samples of freshwater were collected from the Bangkok
metropolitan area and vicinity (a total of 6 provinces and 24 districts). The physicochemical
characteristics of the water samples were determined as follows; pH, 2.84-9.85; BOD, 0.3-
12.4 mg/l; COD, 4.0-243.0 mg/l; DO; 0.9-9.2 mg/l, ammonia; 0.18-9.89 mg/l, nitrate; <0.01-
8.05 mg/l, phosphate; 0.002-3.02 mg/l, total nitrogen; 0.28-14.84 mg/l and total phosphorus;
0.006-4.29 mg/l. Two hundred water samples were examined microscopically and microalgal
strains were isolated by using micropipetting method under an inverted system microscope.
The microalgal strains isolated were identified and classified into 5 classes and 72 genera.
They belong to classes Bacillariophyceae (14 genera), Chlorophyceae (30 genera),
Chrysophyceae (1 genus), Cyanophyceae (25 genera) and Euglenophyceae (2 genera). The
microalgae strains obtained together with their strain database will be maintained and
deposited in the BIOTEC Culture Collection and MIRCEN for further use. Examination of the
remaining 100 water samples is in progress.
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Taxonomy of Micro Snails from Limestone Mountains in Thailand,
Malaysia and Vietnam

Micro Snails Part 2: the Lost World

S. Panha’, R. Sukmasruang?, J. B. Burch’, S. Pholkoksung °, R. Prateepasen °, P. Dumrongrojwatana ’

C. Sujarit’, S. Tumpeesuwan ', P. Thongerd' and W. Wannarat ;

! Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok.

* Wildlife Research Division, Forestry Department, Bangkok.

? Museum of Zoology and School of Natural Resources and Environment, University of Michigan, Ann Arbor.
? Department of Physics, Faculty of Science, Chulalongkorn University, Bangkok.

? Scientific and Technology Research Equipment Centre, Chulalongkorn University, Bangkok.

Samples of limestone microsnails have been collected from 80% of limestone mountain areas
in Thailand and some areas in Malaysia and Vietnam from January 1997 to June 1998.
Samples have been collected from each habitat, including limestone mountain ranges, caves,
and the nearby areas under leaf litters. The microsnails have been classified into 3 major
types: mountain snails, cave snails, and litter snails. Taxonomic classification indicates 7
families, 16 genera, and 248 species. Among these, this study has found 53 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 7 genera have
been recorded in Thailand for the first time: Antroapiculus, Boysidia, Carychium, Coniclus,
Krobylos, Pagoapiculus and Sinoennea.

Radulae have also been separated for further study. Examining the form of the radula
improves the accuracy of the classification. A variety of beautiful and exciting characteristics
for each type of snail have been found, and the research can even predict the type of food the
snail eats from the pattern of the radula. This leads to a better understanding of the food web
of these ecosystems. Features of radulae and shells have been included to compose a
dichotomous key for the classification of snails in the families Diplommatinidae and
Vertiginidae for the first time anywhere in the world.

Combining these results with the state of limestone mountain ecosystems, enables
classification of the status of snails into 4 major groups: 1) Endangered, including cave snails,
especially the genus Sysfenostoma; 2) Threatened, including snails of the genera
Diplommatina, Opisthostoma, and Sinoennea; 3) To be Monitored, including the genera
Boysidia and Carychium and litter snails; and 4) Out of Danger, including snails of the genera
Hypselostoma, Gyliotrachela, and Alycaeus.
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Inventory Survey on Diversity, Status of Fish Fauna of the Lower Songkram
River (Mekong-basin), Including their Socio-economic Importance

C. Vidthayanon', A. Termvichakorn ', R. Chaiboonthan ? and P. Guaycharoean ’
! Museum & Aquarium Division

? Fisheries Office of Nakonpanom Province, Department of Fisheries

? Project for Ecological Recovery

This inventory survey is conducted to assesses the socio-ecomonic importance of fish
diversity to the surrounding fishery communities of the lower Songkram River, covering
Sakon Nakhon, Nakhon Phanom and Nong Khai Provinces. The preliminary survey found
considerably high diversity of fish fauna, at least 167 species of 38 families including 14
threatened and 16 Mekong basin endemic species. Cyprinids fish forms the main component,
69 species occurred. The area comprises 3 types of aquatic habitats, riverine, oxbow lake and
floodplain. Five villages have long been fishing-reliant cultures; these include 3 village sites
at which extensive archeological sites revealing fermented fish production around 300 years
in age. At least 35 types of fishing gear and methods have been applied, from small scale to
industrial fisheries. This recent year had a relatively low fishing yield, due to long term
drought and unusually low water level in the Mekong River. Further activities including
parcitipartory workshops on sustainable fisheries will be held; in addition, some simple
conservation media will be prepared, including assessment of species composition and fishing
yield . This research has possibility to discover at least 5 new species.
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The Diversity and Evolution of Small Mammals in Thailand

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

The propose of this project is to study the diversity and evolution of small mammals,
especially rodents, in Thailand. Caves and fissure fillings are the most suitable places for the
accumulation of vertebrate fossil materials. Western Thailand, especially Kanchanaburi,
Ratchaburi and surrounding areas provide an exceptional high number of karstic fissures and
caves. In most cases, the fossil concentration of bones is the result of predator activity, either
small (owls) or large (carnivores). Small mammals are good indicators for paleoenvironment
and paleoclimatic conditions because they are extremely depend on vegetation. Many fossil
localities were discovered in Kanchanaburi Province. The samples were collected and
dissolved in Formic acid. Fossil specimens were identified in species level by their molar
characters on the basis of a comparative study with extant species. The first result is
interesting because many rodents were discovered, especially Hadromys humei, murine rodent
now living only in Manipur, India and southern China. The discovery of this taxa show
different geographic distribution and paleoenvironment.
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Systematics studies of dung beetles (Coleoptera:Scarabaeinae)
in Northeast Thailand

Y. Hanboonsong ' S. Chunram*
I Department of Entomology, Faculty of Agriculture, Khon Kaen University
? Division of Entomology and Zoology, Department of Agriculture, Ministry of Agriculture and Cooperation

This project aims to study the species diversity and ecology of dung beetles in the Northeast
of Thailand. The nineteen provinces of the Northeast area were surveyed from both farm land
and natural forested area habitats. One hundred and twenty (120) species from twelve genera
were identified. Among those, the four genera Cassolus Sharp, Panelus Lewis, Phacosoma
Boucomont and Synapsis Bates were the first recorded in Thailand. A large number of species
and closely related species were found in the genus Onthophagus Latreille which were
ambiguous to identify using only conventional morphological methods. In addition, the
studies of ecological and nesting behavior of dung beetles has shown three types of behaviour
1) the tunnelers dig a tunnel below the dung pat and transport dung into the bottom of the
burrow, 2) the rollers make a ball of dung and roll it further away before burying it into a
suitable place, and 3) the dwellers deposit their eggs in the dung pats without any
construction.

13



ANARAINKAEYIRIBAVRI UA Inlszindlng

1@af nisnzdan’ Tuosve ygyidumes” gas7dl wemaw’
"madmnTane aneinermans umIneseuias
audiugimnssuuazna luladFanmwuiama srinowimmnInsmaniuazine lulafuvisma

aw A A a A | i e ad a & .
Tﬂﬂm:‘mUusﬂun'ﬁﬁnmsmﬂ'ﬁmmaamummﬁummﬂLmaom'lﬂaﬁsw'ﬁ"mm:mumwg&mum 400-
et :’ =) I - - Lo bl [} A
2,460 WwamnikaszavimzslusTnmManiwIAIAceuBununy dsmiaduelui uazinsemunlunnie
o L - ; o A’ el -
WRD Mald Manziueen uasmMenswanveslssineing musnieussTudiiofunanaunIuImUM
£ _~ L= " bl B 1] R
ATUTIUINYIDINIB DUUAZIIANUATINNIATINUANANIVDILAURTURSULLUNUMTIT BIAIVBIL UG LR IWATIN
ar & ' ] a - & ] - .
Tasluloupesdsean  wanaINhis ldANEINTUNINIZLURLA N URHILEUTBIFIBDUS HAUARZTRA L WUrRS
: AA L% e e u.. ' n' i P :, :,
WIBTTUTIABI01N A NN FUN U T N U TR B U0 L9 VDIFININS DILTH DUNAINTBIMURTANINTIVEINTTUA
awv Sa - < v a A - =i = a T
TassmsItwidmsansmslumeamauazluiesdjidams msdnmnlumesmueszdumsifviietnsiseon
£ L= z " L] A " el e B
AONUS  URZMIUANIY  TIWNIMTANEIMITUNINTZ D UURZANUARILU U DITIBOUURZANNS  mMsanmnlu
-« - B 1] Lo " d i L a —
wasluimsesidumsiniouslanvasanwmzdrs quosaiseu Lwaﬁnmgﬂﬂaanum:amg‘m'mm WRTNS
- o et ' g e, A = e ¢ o P - &
wipuInanuleslulgunndentinmovesisou WornwLaLRBURzITARRUTMAnTvaIlszTINTIUm KA
- g ar - o
NWIURATUFAITIUA D UAVDILUULNUMT S s TasnuuaunInanulasiulsurasiudl  sHunemsnszany
vosTududazritaluuinagnomuismanasdunuuiussluglinmasins guesdsandlne

Population genetics of Simulium species in Thailand

C. Kuvangkadilok *, C. Boonkemtong * and S. Phayuhasana '

! Department of Biology, Faculty of Science, Mahidol University

% National Center for Genetic Engineering and Biotechnology, National Science and Technology Development
Agency

This project involves the identification of blackfly larvae from different flowing streams at
400-2,460 meters above sea level in Doi Inthanon National Park, Chiang Mai province and
some localities in northern, southern, eastern and western Thailand. Identification is made on
the basis of external morphological characters of larvae and pupae including C-banding and
the larval polytene chromosome banding patterns. Moreover, the distribution and abundance
of larvae and pupae which may correlate with some environmental factors such as water
temperature and water velocity will also be studied. Both field work and laboratory studies are
included in this research. Field work focuses on collection and macrodistribution of the larvae
and pupae. Laboratory techniques involve morphological studies of larvae and pupae and
larval polytene chromosome preparation for C-banding and population cytogenetic studies.
This project will present the details of the polytene chromosome system in Simulium species
and the distribution of species at Doi Inthanon National Park and some localities in Thailand.
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Study on Species Diversity, Biology and Distribution of Eriophyoid Mites
in the Central and Eastern Parts of Thailand

A. Chandrapatya
Department of Entomology, Facully of Agriculture, Kasetsart University

In the past 7 months (November 1997-June 1998) 260 samples of the four-legged mites were
collected from 16 provinces namely Kamphaeng Phet, Tak, Lampang, Chiang Mai, Bangkok,
Pathum Thani, Ayutthaya, Nakhon Nayok, Chainat, Lopburi, Nakhon Pathom, Kanchanaburi,
Ratchaburi, Prachinburi, Chonburi and Chanthaburi. These mites were found infesting 103
species of plants including 31 species of fruit trees, 24 species of ornamental plants, 7 species
of horticultural plants, 7 species of weeds, 25 species of forest trees and 9 species of
medicinal plants. All specimens were mounted in microscopic slides for further identification.
The researcher and Professor Jan Boczek have published 5 papers dealing with eriophyoid
mites in Thailand. In these papers, a total of 10 new genera and 30 new species were
described by both authors.
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Survey of Diversity of Mushrooms at Doi Suthep-Pui National Park and the Vicinity

M. Sukchotfratanai, Ll Sardaud’, A. Phkomoli, 35 Nachaiwiangz A Hassarangsf", S. Choomsan’,
D. Konsab”, A. Tanarsa', N. Putima’, S. Tongglam’, A. Lapmak' and N. Limpichotipong’

! Department of Biology Faculty of Scienc,e Chiang Mai University

? Department of Plant Patholog,y Faculty of Agriculture, Chiang Mai University

A survey of mushrooms was carried out between October 1996 and October 1997 at Doi
Suthep-Pui National Park; Laem Son; Huay Kok Mah; Monthatarn waterfall; Chiang Mai
Zoo, Queen Sirikit Botanic Garden, Mae Rim district; the forest area at Wat Chan Royal
Project, Mae Jam district; and other nearby areas. Twenty-two families, 83 genera and 138
species of mushrooms were found. The majority of them were polypores in the Family
Polyporaceae, gilled fungi in the family Russulaceae, cup fungi in the Family Pezizaceae and
coral fungi in the Family Xylariaceae.
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A Study of Fungal Biodiversity ; and collection of fungi from Nypa Palm

A. Pilantanapak and W. Sriboontum
Department of Microbiology, Faculty of Science, Burapha Universitv, Chonburi

A preliminary study of fungal diversity on Nypa fructicans was established in 5 provinces ;
Ranong , Chacheungsao, Chanthaburi, Samut Prakarn and Samut Songkram. Approximately
1000 samples from fronds, leaves, flowers and fruits of Nypa stands in intertidal regions or
those which fell into the water were examined. A total of 111 fungal species were recorded,
85 Ascomycota and 26 Mitosporic fungi. Linocarpon sp. and Asterosphaeriella sp. are the
most frequent fungi found on Nypa fructicans from every sampling site. Linocarpon sp. was
found frequently from Chanthaburi and Chaseungsao whereas Asterosphaeriella sp. was
found frequently from Ranong, Samut Prakarn and Samut Songkram. The fungal species
which were recorded for 4 provinces , with the exception of Chacheungsao, were similar. A
total of 19 fungal species were found only on samples from Chacheungsao, whereas only 8 to
12 species were found from sites in the other 4 provinces which were different from the fungi
at others. The fungi from Ampher Padrew;, Chacheungsao and Samut Songkram are different
from those of other sampling sites. This may be the result of the fresh water content (salinity
0). It is possible that fungi from Nypa Palm in fresh water makes the fungal diversity at these
sites higher than the diversity of the higher salinity sampling sites.
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Collection and Survey of Algae and Lichen from Northern Thailand

Y. Amphornrat’, A. Chansanit’, S. Trichaiyaphon *
! Department of Botany, Faculty of Science Chulalongkorn University
? Chiangmai University

Algae and Lichen samples was collected from eight Northern provinces namely, Pitsanuloke,
Sukhothai, Utaradit, Tak, Prae, Lampang, Lumpoon and Chaing Mai. Fifty-six from a total of
91 genera (in 37 families) were identified as crustose. Among these, Lecanora, which
tolerates the higher level of sulfur dioxide, was most common. Other frequently found
crustose included Graphis, Pertusaria and Lepraria. Only 28 genera of foliose lichens, which
mostly preferred higher elevation as well as cleaner atmosphere, were recorded. Physcia,
Dirinaria Parmotrema and Pyxine were commonly encountered genera. Fruticose and
squamulose lichens could be found only in a few areas. Most of the algae collected are
microscopic, and among 110 genera classified, more than 60 genera are green algae. Some of
them are rare and seldom found, e.q. Aphanochaete which was collected once from Trat and

reported by W.West and G.S.West in 1901.
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Study of Plant Diversity in Phu Phan National Park

P.Chantaranothai ', A. Thammafhawom P. Predeesanit*, S. Khomgratok ', J. Lakerd* and
P Pompongmngmeng

Departmem of Biology, Faculty of Science, Khon Kaen University

Phu Phan National Park

In the study of plant diversity in Phu Phan National Park between April 1997 and June 1998, a
total of 1,230 numbers were collected. Specimens were identified to species: 9 families 16
genera 20 species of ferns; 2 families 2 genera 2 species of gymnosperms; 89 families 242
genera 389 species of Angiosperm, 13 families 56 genera 96 species of monocotyledons; and
76 families 186 genera 293 species of dicotyledons. Among these specimens six taxa are
probably new to science, two are new records of Northeastern Thailand and many endemic
species were found. Specimens were described, photographs and slides were also taken. All
data are being compiled into a specimen database which is being prepared in Microsoft
Access and on 2 Homepage. Two sample plots 100 x 100 m. were investigated. In each stand
the sampling technique involved the establishment of twenty quadrats of 10 x 10 m. The dry
dipterocarp forest can be divided into two dominance-types, the Shorea obtusa-Sindora
siamensis type and the Shorea obtusa-Dipterocarpus obtusifolius type.
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Study on Animal Diversity in the Phu Phan National Park

Tasanee Jamjanya', Angoon Lewvanich *, La-orsri Sanoamuang °, Chutima Hanjavanit >,

Narumon Sangpradub °, Suwakon Balakanich °, Preeyawut Wacharanon °, Somphong Sithiprom” and
Pornpimol Jearranaipreeprame °

! Department of Entomology, Faculty of Agriculture, Khon Kaen University

2 Department of Agriculture, Ministry of Agriculture and Cooperatives

? Department of Biology, Faculty of Science, Khon Kaen University

The study on animal diversity with emphasis on zooplankton, aquatic and hundredsixty eight
species of butterflies, 60 species of moths were recorded. For aquatic insects, 144, 105, 120
and 65 species among the samples collected from four sites (Gaeng Mod Daeng, Huay Pla
Duck 1 and 2 and Huay Ma Ngaew) were identified, respectively. Moreover, thirty one
species of snails were recorded including 3, 9, 15 and 4 species of land snails, bivalves,
gastropods and palmonate snails, respectively. For fishes, the total of 34 species in 15 families
was identified. Cyprinidae, was the most diversified species. Nineteen amphibian species of 2
orders, 5 families, 10 genera, and 25 reptilian species of 1 order, 8 families, 22 genera were
also found in the Nation Park.
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Cytogenetic studies of some animals and Plants in Phu-Phan National Park,
Sakonnakorn and Kalasin provinces

A. Luangpirom ' S. Bunnag *, O. kritpetcharatana 2 and C. Kritpetcharatana®

U biology Department, Faculty of Science, Khon Kaen University

“ Phatology Department, Faculty of Medicine Khon Kaen University

? Clinical Microscopic Department, Fac. of Associated Medical Science,Khon Kaen University

Cytogenetic studies of some plants in Phu-Phan National Park, Sakonakorn and Kalasin
Provinces during seventeen months (from February 1997-June 1998) have been carried out.
Study areas are located behind Phu-Phan National Park office, Kang Mod Daeng, Chum Hom
Waterfall and Phu Ma Ngue. Chromosome studies have been performed in 25 species of
family Orchidaceae. The chromosome number of 20 species is 2n = 38 and the other three
species have the same chromosome number 2n = 40. The chromosome number of
Papliopedium concolor is 2n = 26 and Pholidota articulata has chromosome number 2n = 70.
Chromosome numbers of 24 species of family Zingiberaceae vary from 2n = 22 - 84. There is
a big variation of chromosome numbers in ferns from 2n = 62-106.

Cytogenetic studies of some animals in Phu-Phan National Park have been carried out in
amphibians, reptiles and insects. Fifteen species and four families of amphibians have been
found. Reptiles were identified in 4 family including 11 species. Insects in the order
orthoptera have been identified in 6 families including 37 species. Karyotype studies of
amphibians, reptiles and insects have been carried out in 11, 7 and 13 species respectively.
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Systematic Study of Family Euphorbiaceae in Thailand

K. Chayamarit L T Santisuk’, K. Larsen 2 P.van Welzen >, H.J. Esser *, W. Nanakorn ’p Chantharanothai®,
S. Masuthon ’, T. Boonthavikoon ', R. Pooma®, L. Phuphathanaphong *, C. Chantharaprasong |.S. Larsen *

! Forest Herbarium, Royal Forest Department Department of Systematic Botany, Aarhus Universi ty, Denmark
? Rijksherbarium/Hortus Botanicus, Leiden, Netherlands *Hamburg, Germany *Queen Sirikit Botanic Garden
®Dept. of Biology, Faculty of Science, Khon Kaen University

” BotanyDepartment, Faculty of Science, Kasetsart University

The Euphorbiaceae is one of the largest dicot families, the sixth largest family with ¢. 8,000 species. In
Thailand the family comprises close to 80 genera, over 400 species. Many species are important as
medicinal plants and other economic uses. A manual for identifying plants of this family has not yet
been compiled. Thus, the taxonomic study will be undertaken of the species which are present in
Thailand. Keys to genera and to species will be provided and the taxonomic characteristics of each
taxon will be discussed as well as the chromosome number, pollen morphology, ecology and
distribution will be given. A database of the Euphorbiaceae of Thailand will be built up. The
information will then serve as a source for researchers in various aspects of this family. In addition, the
project will conserve plant ex-situ by growing species in botanical garden. At present Thailand is short
of trained personnel in plant taxonomy, therefore, this project will, at the same time, train young plant
taxonomists in a way that will enable them to study other Thai plant families in the future. More than
60% of the Thai species are not yet revised. Therefore, it is an urgent need for intensive biodiversity
studies leading to a conservation plan that will enable the preservation of endangered environment and
the threathened species.
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Cytogenetic Study of Euphorbiaceae in Thailand

P. Soontornchainaksaeng ', C. Watanasiri Z S Apisithiwanich 3

T Department of Plant Science, Faculty of Science, Mahidol University, Payathai, Bangkok

2 The School of Agricultural Fxtension and Cooperatives, Sukhothaithammathirat University, Pakkred,
Nonthaburi

? Department of Genetic, Faculty of science, Kasetsart University, Bangkhen, Bangkok

Thai species of Euphorbiaceae have been sampled from the natural habitats in all parts of
Thailand. Chromosome number and morphology are investigested from various meristematic
tissue by a modified Feulgen squash or smear technique. Data from this study will provide
support to the study of plant systematics and phylogenetics. The data will also be useful for
plant improvement and fertility prediction that provide support for plant conservation
strategies. This genetic diversity study will be recorded in a database and as part of
Chromosome Atlas for reference and further research.
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Palynological Study of Euphorbiaceae in Thailand

K. Pyramarn, Ch. Kunwasi, K. Kasetsinsombat, and R. Poungtaptim
Department of Botany, Faculty of Science, Chulalongkorn University

This project focused on the pollen morphology of the euphorbiaceous plants in Thailand. The
herbarium specimens along with the male flowers were collected from various locations all
over the country. After that, the identified samples were put through slide preparation
(acetolysis method; Erdtman, 1952). The palynological observations made through LM and
SEM. Pollen descriptions, key to pollen, the phylogenetic trends based mainly on pollen
morphology have been presented. The herbarium specimens and the pollen-type slides were
kept in the Professor Kasin Suvatabandhu Herbarium, Chulalongkorn University. The data
obtained is to be ultilized in palynological study, honey-bee culture and airborne allergic
diagnosis. It will render beneficial contribution to the format related to plant identification and
classification of the Euphorbiaceae family in Thailand.
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Biodiversity of Phytoplankton and Zooplankton in Mae Sa Stream,
Doi Suthep-Pui National Park, Chiang Mai

Y. Peerapornpisal, S. Kluensuwan, Sh. Niwasabutra, S. Promkutkaew, P. Waiyaka, T. Pekthong
Department of Biology, Faculty of Science, Chiang Mai University

The study on biodiversity of phytoplankton, benthic algae and zooplankton in Mae Sa stream,
Doi Suthep-Pui National Park, Chiang Mai province was carried out from March 1997 to
February 1998. Species diversity of these organisms showed distinct differences. One hundred
and seventy two species (172) of benthic algae (mostly diatom) were most abundant, followed
by 126 species of phytoplankton and 70 species of zooplankton. The occurrence of these
organisms showed a clear seasonal variation. In the hot dry season, the benthic algae were
most abundant. In rainy season, more species of phytoplankton and zooplankton were found
than in other seasons. In the cool dry season, the planktons and benthic algal species
decreased but the amount of planktons increased. The majority of the species of benthic algae
belonged to Cocconeis placentula Ehrenberg, Achnanthes lanceolata, Cymbella tumida and
Gomphonema augur Ehrenberg whereas the phytoplankton were Melosira varians Agardh,
Fragilaria ulna (Nitzsch) Lange-Bertalot and Cymbella tumida (Brbisson) Van Heurck. The
large amount of zooplankton were in Phylum Protozoa such as Chilodonella urcilata in Class
Ciliata, Difflugia corona and Arcella vulgaris in Class Sarcodina. Some benthic algae could
be used as indicators for eutrophication with high organic matters and turbidity; others could
be used for unpolluted waters with low concentration of nitrogen.
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Biodiversity of Helminths in Mae Sa Stream,
Doi Suthep-Pui National Park, Chiang Mai

C. Wongsawad' , A. Rojanapaibul ', J. Rojtinnakorn °, P. Wongsawad ', T. Marayong ', S. Suwattanacoupt ’,
A. Pachanawan,’ K. Kumchoo *, A. Nichapun

! Biology Department, Faculty of Science, Chiang Mai University

2 Fisheries Technology Department, Faculty of Agriculture Production, Maejo University

Aquatic vertebrates collected from 4 sites in Mae Sa Stream in Doi Suthep-Pui National Park,
Chiang Mai Province were investigated for helminths in the laboratory. The collection
included 565 fishes of 23 species, 14 amphibia of 4 spectes, no reptiles. The identification of
helminths were as follows: 12 genera of Trematodes, Acanthostomum, Allocreadium,
Centrocestus, Haplorchoides, Haplorchis, Prosotocus, Stellantchasmus, Transversotrema and
4 unknown genera; two genera of monogenea were investigated, Gyrodactylus,
Trianchoratus, Paradiplozoon; eight genera of nematodes found are Haplonema,
Rhabdochona, Camallanus, Spinitectus, Cosmocerca and unknown 3 genera; three genera of
acanthocephala were Pallisentis, Acanthocephalus and 1 unknown genus; five genera of
cestodes were Senga chiangmaiensis n.sp., Ptychobothrium mystacoleucusi n.sp., P.
rojanapaibuli n.sp., P. discusae n.sp. and Circumoncobothrium baimaii n.sp. Two species of
trematodes were expected to be named as new species. The new species of trematode found
last year, Gorgoderina gracilis n.sp. was not found in this year.
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Biodiversity of Fishes in Mae Sa Stream,
Doi Suthep-Pui National Park, Chiang Mai Province

S. Pipoppinyo ', A. Suvarnaraksha', T. Chongcharoen ', N. Whangchai ! and S. Sukullapun*
! Department of Fisheries Technology, Faculty of Agricultural Production, Maejo University
2 Chiangmai Fisheries Development Centre

From the study in the first year, it has been found that there are 37 species, 23 genera, 13
families and 5 orders of fish in Mae Sa Stream. While in the first six months of the second
year, the count reached 52 species, 34 genera, 17 families and 5 orders. The additional species
are Discherodontus ashmeadi, Neolissocheilus soroides, Puntius brevis, Homaloptera
leopardi, Nemacheilus binotatus, Schistura marnerti, Acanthopsis themedhi, Acanthopsoides
delphax, Lepidocephalichthys burmanicus, Lepidocephalichthys hasselti, Hypostomus
plecostamus, Mystus nemurus, Xenentodon cancila, Mastacembulus armatus and Hypostomys
plecostomus which is an introduced species.
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Biodiversity of insects at Ton-Nga-Chang Wildlife Sanctuary
(Buntad mountain range)

Chutamas pholpunthin *, Suparoek Watanasit ', Surakai Permkam *
! Biology Department, Faculty of Science, Prince of Songkla University
? Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University

Ton-Nga-Chang Wildlife Sanctuary is one of the most mature of Thailand’s tropical rain
forests situated in Budtad Mountain Range. It is comprised of a diverse range of plants and
animals species and is now becoming one of the important tourist destinations in Songkla
Province. Various developments have taken place for the convenience of tourists. These will
ultimately have an environmental impact on the ecosystem of this locality. The purpose of this
project is to study diversity and fluctuation of insects at Ton-Nga-Chang Wildlife Sanctuary.
The study involves the selection of a primary rain forest area and establishment of the
permanent site of 100x100 m®. The area has been divided into small quadrats of 10x10 m? for
long-term ecological study. Insects are being collected in wet and dry seasons from all types
of habitat. The standard sampling methods adopted in Australia, Brunei and Indonesia are
being used in this study for the purposes of comparison. Identification of the insect samples 1s
being conducted and their abundances are recorded. Detailed study is being carried out on the
dominant groups which accounted for insect indicators of the forest. The results from this
study will form an important additional database to be used for purposes of rain forest
conservation and mangement in the future.
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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 and S. Jornaiad
Department of Biology, Faculty of Science, Prince of Songkla University Thailand

Biodiversity and communities of vascular plants at Ton-Nga Chang Wild life Sanctuary,
Songkhla province, have been studied since April 1997. The studies have been made in
different plant communities. One area was selected to set up a 100 x 100 m permanent plot for
the study of plant community structure and composition. Plant specimens have been collected
twice a month. Plants have been identified, herbarium specimens prepared and chromosome
counts of some species made. Four hundred and thirty nine (439) species of vascular plants
belonging to 330 genera and 113 families have been collected. One taxon, Pachylarnax
praecalva Dandy, is a new record for Thailand and two taxa, Argostemma condensum Craib
and Osmunda vechellii Hook are rare plants of Thailand. The plant communities in the areas
studied are classified into five habitats: 1) plant community at lower hillside and valley, 2)
plant community at the ridge, 3) plant community at upper hillside, 4) plant community along
the stream and 5) plant community on rock platform. The chromosome numbers of 15 species
have been investigated.
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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

This project is a 3-year research starting from February 1997 until January 2000. The aim of
the project is to complete a taxonomic study of marine dinoflagellates from the Gulf of
Thailand, both the Upper and Lower Parts of the Gulf. Samples are being collected
quantitatively by vertical or oblique net tows using a plankton net of 20 micron mesh size.
The samples will be preserved with 4 % buffered formaldehyde. The identification of
dinoflagellates is being conducted. Description, drawings and photography of each
dinoflagellate species are being prepared. Some dinoflagellates are being examined with a
scanning electron microscope. A key for identification of marine dinoflagellates from the Gulf
of Thailand will be prepared. This will be the first complete key for identification of
dinoflagellates in Thailand, and will be used for all forms of work with this group of
phytoplankton.
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Diversity of Freshwater Plankton in Thailand
(Chlorophyta and Chromophyta)

L. Wongrat and P. Wongrat
Department of Fishery Biology, Faculty of Fisheries, Kasetsart University

This project involves long term biodiversity research on freshwater plankton (Chlorophyta
and Chromophyta) in Thailand. The study is to determine species composition and
geographical distribution of 2 phytoplankton divisions, to prepare species lists and ecological
data as basic knowledge for further research on planktology and related fields (i.e.
environmental, biotechnology, fisheries etc.), and to establish a Reference Collection in terms
of preserved specimens in formalin, and photographs or slides for further comparative studies.
Several phytoplankton surveys of 8 provinces in the central part of the country were
conducted from October 1997 to March 1998. A total of 143 species were recorded: Division
Chlorophyta 121 species (Class Chlorophyceae 86 species, and Class Euglenophyceae 35
species), and Division Chromophyta 22 species (Class Chrysophyceae 2 species, Class
Bacillariophyceae 16 species, and Class Dinophyceae 4 species).
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Diversity of Freshwater Plankton in Thailand
(Cyanophyta, Cladocera and Copepoda)

P. Tansakul, P.Pholpunthin
Department of Biology, Faculty of Science, Prince of Songkla University

The project is a cooperation amongst three Universities: Kasetsart University, Khon Kaen
University and Prince of Songkla University, covering three regional areas in Thailand. Prince
of Songkla University is responsible for collecting samples in Songkhla, Pathalung and
Satoon provinces. Freshwater plankton from various reservoirs in Songkhla, Pattalung and
Satoon provinces were identified. Eighty-nine species of Cyanophyta, 12 species of Copepoda
and 14 species of Cladocera were found. Some Cladocerans were the first to be recorded in
Thailand.
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Diversity of Freshwater Plankton in Thailand (Rotifera)

L. Sanoamuang ' and P. Kanla”
! Department of Biology, Faculty of Science, Khon Kaen University
? Department of Anatomy, Faculty of Medicine, Khon Kaen University

Species composition and distribution of freshwater zooplankton (Rotifera) from 70 habitats in
Mukdahan, Nakhon Phanom, Sakon Nakhon, Nong Khai, Udon Thani, Nong Bua Lam Phu
and Loei provinces were investigated between November 1997 and May 1998. One hundred
and fifty (150) species were identified, two of which (Brachionus dumonti n. sp. and Lecane
esarnensis n.sp.) are new to science. Five species (Filinia novaezealandiae Shiel &
Sanoamuang, Lecane simonneae Segers, Lepadella cristata (Rousselet), Trichocerca abiljoi
Segers and Trichocerca scipio Gosse) are new to Asia and eight (Brachionus bidentata minor
Koste & Shiel, Brachionus dimidiatus (Bryce), Brachionus siricus Rousselet, Lecane tabida
Harring & Myers, Lepadella carinata, Lochocharis naias Wulfert, Trichocerca euodonta
Hauer and Trichocerca longiseta Schrank) are new to Thailand. The most frequently
encountered rotifers were cosmopolitan and circumtropical species. Nine species appear to be
endemic to south-east and south Asia, Brachionus donneri Brehm, Brachionus niwati
Sanoamuang, Segers & Dumont, Keratella edmondsoni (Ahlstrom), Lecane blachei Berzins,
Lecane esarnensis n. sp., Lecane segersi Sanoamuang, Lecane shieli Segers & Sanoamuang,
Lecane superaculeata Sanoamuang & Segers and Lecane thailandensis Segers &
Sanoamuang.
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Macrozoobenthos Community and Optimum Sampling Protocol for the Lower
Thale Luang, Sengkhla Lagoon in South Thailand

S. Angsupanich, and A. Siripech
Department of Aquatic Science. Faculty of Natural Resources, Prince of Songkla University

The purpose of the research is to investigate the species, abundance, the seasonal variation of
macrobenthos and optimum macrobenthic sampling protocol in the lower Thale Luang,
middle Songkhla Lagoon. The 2-year project began in January, 1998 and will continue until
December, 1999. The study area is divided into 9 stations. Macrozoobenthos are collected
with a Tamura’s grab and processed according to standard methods before identification.
Every two months 11 grab samples are taken along each transect line. Some 594 samples from
six trips are being analyzed. Physical and chemical characteristics of the habitats are gathered
and related to organisms present. Those resulting data will include: depth, pH, temperature,
suspended solids, salinity and dissolved oxygen. Sediment, grain size, organic carbon and
organic nitrogen are measured and correlated with the macrobenthos. The aim of the study is
to determine the number and kinds of species, their seasonal abundance and optimum
sampling protocol. Dominant and endemic species can be related to physical and chemical
factors in the lagoon. Information from this study is essential to other current and planned
studies in Songkhla Lagoon and other tropical coasts as the data will be used as tools to show
production in the lagoon. They will also be used in management plans for developing and
utilizing Songkhla Thale Luang resources and for optimizing the yields of the lagoon. The
bio-geo-chemical data made available will ensure the management of pollution and animals in
the lagoon.
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Genetic Variation in Mitochondrial genes of Honey Bee Apis cerana in Thailand

S. Sittipraneed ', D. Sihanuntavong ', S. Wongsiri °, N. Siwarungson ! K. Packdibamrung

" Unit Cell of Genetic Engineering, Department of Biochemistry, Faculty of Science, Chulalongkorn
University, Bangkok, 10330

? Bee Biology Research Unit, Department of Biology, Faculty of Science, Chulalongkorn University

PCR-RFLP of three mtDNA regions (sRNA gene, IrRNA gene and inter CO I-CO II region)
and partial sequences of mitochondrial IrRNA gene were used to investigate for genetic
variation and population structure of honey bee Apis cerana in Thailand. Samples used for
PCR-RFLP analysis included 170 colonies covering five geographic locations which were 1)
North 2) Northeast 3) Centre 4) South and 5) Samui Island. Three, five and eight haplotypes
were obtained from Dra I digestion of PCR-amplified 410 bp sSRNA gene, 755 bp IrRNA gene
and 1710 bp inter CO I-CO I region, respectively. These three mtDNA regions employed in
this study generated twelve composite haplotypes. Genetic distance among populations were
then calculated and used for phylogenetic reconstruct using UPGMA approach. Two
genetically distinctive groups: Northern (North, Northeast and Centre) and Southern (South
and Samui Island ) A. cerana were clearly separated. Estimated nucleotide sequence
divergence between these two groups was 1.435 %. However, only haplotype C of IrRNA
gene was specifically found in Samui Island. When geographic heterogeneity was analysed
with a Monte Carlo Simulation, the results showed three distinctive groups where the Samui
A. cerana could be further separated from the South (p=0.0000).

36



ATz Guarn sl sminsnennsthlal

Tuihaz weanadegedin

A < a o &£ 2 o o ~
Suad uialy ' wosdng waiaw: © uszgele Temgyfingns
"uniitnan

U Y
2 pawwgnueansmanzTuean (1w Awtaw) nsurh
‘medrunsman amsndrean gmssnsaluminesy

Tassmssniinenudseluthaziusen szuznmanmn 3 3 wiseenidlu 3 lasamsdes fs lesamséinmn
Al ' @ A P @ P e ar
WsTWWR NN lwthaziusean NN TR LA NI NN NN RN ST INT TR AT NI aA LR B suR EWAN L
W q Ao a = ) & A o . A & A o
vosliuatnaan Imomsms?m'mmshiﬂsﬂﬂ‘ﬁuw‘ﬁa&gu’lwmazwﬂﬂwaoqwﬁu Fednw LN UYsERY
o A @ A o - ~ a en A
msm‘lumﬂ%wsﬁagﬂwsLLazmewaaﬂgwﬂﬂumww:wuammgu'lwswummm:msclnausuLmﬂgummﬂwa
! a - ' o a A o
dronaanilamnrissiuana u,a:Iﬂsamsms?mmns:mumsf%wguazmsaﬂaaﬁns@u'ﬂsu [NaMISLE
Qo 1 L% 1 QI‘ ¥ o L2 : A‘ L2 [ Q'
dszTusinsnennsthlfaenedetin 'Lﬂmmsﬁnwwagawu;ﬁwwaa’gwwa:mu:maawaaﬂgu'ﬁulummﬂ'mwﬁu
I3 9/ A -~ v o U
nlvnudgrsazuwamslumsusludgmidsistunszuaumsiGoufussmsinesdnszasgurulumsls
Lo ¥ 1% - A/ « » ¥ s L
dselomininensihly wamsisvaniassmsiesduds:lovddomsssunumssamsuazmsisdszluad

o ! . o & a v a v ' . o o v a
NIN ﬂﬂﬂﬁﬂﬂm%ﬂﬁm:’maaﬂuuwuiﬂuﬂladgwﬁmm’m BINRUR/ENTLDN &l’\fla‘mfmluﬂ’ﬁ%ﬂﬂ’ﬁﬂiw ENNINDIDH

A Floristic Study and Sustainable Use of Forest Resources in the Eastern Forest

W. Chemchalerm *, P. Pholsena°, C. Chaichanthipphayuth 3
" Thai Institute for Rural Development, Village Foundation

2 Khao Hin Sorn Botanical Garden, Royal Forest Department
? Chulalongkorn University

The project is carried out at the Eastern Forest of Thailand. The project is divided into 3
sections. Section one involves the floristic study emphasizing species diversity of vascula
plants and phenology of some important fruit trees. Section two deals with local utilization of
medicinal and wild vegetable plants. Local wisdom on plant uses and plant ecosystem will be
recorded, analyzed and transferred to people through training programs. Section three
involves the learning process and local organization of communities engaging in natural
resource utilization. It is expected that the results of this may lead to a better strategy of forest
resources management on sustainable basis. Adaptation of local knowledge and people
participation in forest resources use will also be proved as a principle way of forest
conservation, especially in buffer zone of Eastern forest.
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Plant Diversity and Ethnobotanical Study of Lawa and H’Tin
in Doi Phuka National Park, Nan Province

C. Trisonthi ' , V. Hongviengchan 2 P. Trisonthi ', P. Suthisupa® T. Wongprasert 4 S, Wimolkasaem °
! Department of Biology, Faculty of Science, Chiangmai University

? Doi Phuka National Park, Nan Province

* Department of Agriculture Extension, Faculty of Agriculture, Chiangmai University

* National Researh Council

? Satree Srinan School, Nan Province

Doi Phuka National Park covers an area of 7 districts in Nan province and comprises various
native plants. The two largest groups of minority peoples in Nan province, Lawa and H’tin,
inhabit areas inside the National Park. This project was proposed to survey the native flora
along the nature trails and to study the traditional uses of plants by these minorities. Along the
nature trails, 140 species of native plants were collected: Bretschniedera sinensis, Derris sp.,
Caryota sp., Hopea odorata, etc. Group discussion with Lawa and H’tin concerning their way
of life and cultures indicated that 114 species of plants had traditional uses. These include
Thea sinensis, Zanthoxylum limonella, Cucumis sp., Gymnopetalum cochinchinense, Litsea
cubeba, etc. The most important crops are intensive dry-rice and mixed cropping in land
rotation in a 5-7-year cycle. This system of cultivation is linked by indigenous religion
ceremonies to culturally and socially appropriate methods which sustain their lives.
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The communities’constituent knowledge to revive and develop
cultivation and local plants in the house area of Chiangrai Porvince.

T. Ukkharasilakul ' M. Promsen ' Y. ToaPrasert” P. Dachaboon® B. Choomsri * C.Chamchit
! Association for community and ecology Development

? Rachapat institute of Chiangrai.

? Chiangrai agricultural and technology college.

* Cultural council of chiangrai province

This research project is study and participation Action Research, it has been had to share by
communities, experts and local offices, there are 3 periods of proceed plan, the first period
(September,1997-August 1998),it is communities’ contituent Knowledge study research and
breed and local plants collectionthe second period (September,1998-August,1999)it is
practical communities’promotion and publicize communities’ constituent knowledge,the third
period(September, 1999-August,2000) it is extension of practical promotion,result assessment
and publicize experience in accordance with aimed group to study local communities in
Chiangrai province are Thaikhune, Thaiyuan and Thailue ethnic are covered 50 villages in the
basin of main rivers of chiangrai are the kok, Ing, Loa, Maekhong,Chankum and Ngaw
river,Besides important aim there are constituent knowledge and cultural revivification and
commmunities’self-independent and then revive villagers’Knowledge about resident
arranging in the houses of local communities that know selection and bring national resources
to be useful properly and endurely.
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A Study of Southern Local Knowledge for Sustainable Harvesting of Forest
Products: Case Study for the Harvesting of NIPAPALM and GUM ROSIN from
GUAGULE WOOD from Ban Wangprachan and Ban Nam-Hra Communities,
Changwat Satun

S. Juiprig, Arun Chaiyatem
Southern Community Forest & Alternative Agriculture Nefwork

This research project is a study of basic local knowledge in harvesting forest products. It is a
case study of the harvesting of the nipa palm and gum rosin from guagule wood. The study
examines consequences of harvesting at the level of household economy as well as the
attitudes of the harvesters regarding sustainable harvesting, socio-economic status, and
ecology. The methodology used for data collection was in-depth interviews and participatory
observation. The study shows that the harvesting of the nipa palm and the production of gum
rosin from guagule wood is related to household labor. Analysis of the harvesting methods
and attitudes shows that this type of harvesting does not damage the forest environment, and
in fact, such economic activities in the forest have beneficial consequences for the
preservation of that environment. These methods also have beneficial economic consequences
at the level of the household. Notwithstanding, more study is needed on the harvesting and on
the ecology of plants and forest.

40



msﬁmmiwngﬂuﬁagal,ﬁmﬁ'uﬁﬁmmmasmglu'"a'ﬁu%ﬁﬁumwﬁmu,ax

%ﬁ%%mmaanq'mﬂﬁﬁ’uﬁfmammwﬁawmﬂwmﬁha

HF FUARVLE LAz A

g
[

audanmanunsnmagniimwissnilyg riesiiv aszdinumans umingseiFyslng

< = & o = aw o o 3 2 1Y a Vv o g
lassmsidvinunsansnisunenuasdanufussgidyanviastuludusesszuumsiams mseuinduas
o a o . a e . & o, - e & 4 a
WAaINSWINsTIMwUesngunARuiie glusamamitanouun  lashunvimsiduaseunquiuiiaged
. P oA v oA , A E a . < &
VOINFUTIANUT 13 ngu o 9 Awo 811 WWew Az Iude 8 1y Unnzgye nuwieene nRe noaw uas
] © A G d [ 2/ A [ S A '3 2/ A e A/ L
Inlwg  dmsinidumeswudeifvdeyaluszaunithe Insdarszuvgwleyainsiuisduthuuaziy
3] A ‘J 2/ Qs o ° e 1 oo Qe ; g a
TuthinedasiuFiadssdrivvesngumnug  quasiGvasieowns gninmem  esessudonamssony
a 4 a ) - 9 & av o 2 s
FansrsunpnuaNusaussitnssulumslidsuazayulny wonmnuu lassnsiduidesisaironiotnoms

o [ ] b J e/ Z @ e L 0 A A 9 @
AUERITHSIWABIZTRINT NG BUBARLNY WL aaﬁnswmmLaﬂ’mua:mmwmsvxmm‘uaaﬁﬂmm

Food and Medicinal Plants in Ethnic Cultures of Upper Northern Thailand :
A Study of Indigenous Knowledge

Y. Santasombat et al.
Biodiversity and Indigenous Knowledge Study Center, Faculty of Social Sciences, Chiang Mai University

This project is a study of indigenous knowledge of major ethnic cultures in Upper Northern
Thailand, with special emphases on the natural resource management system, and the
conservation and development of biological resources at the local level. Data are being
collected from 13 major ethnic groups in Northern Thailand, including the Hmong, Lisu,
Akha, Mien, Lawa, Haw, Lahu, Kamu, Karen, Kaya, Tai Lue, Tai Yuan and Tai Yai. Field
data are being collected at the village level and detailed lists of all food and medicinal plants
used by these groups, the corresponding scientific name, the plant parts used, the ailment
treated, the religious beliefs and practices involved, are being input into a new data base. This
project also involves the establishment of research networks and collaborations among local
villagers, medicine men, researchers, NGOs and various government agencies.
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Investigation of Wild Orchids and Research for Development of Ecotourism
in Muang and Pangmapa district, Maehongson Province

C. Piluek ', P. Triboon >, C. Tapsan > D. Tonpayom”

! Horticulture Department, Kasetsart University

2 Botanical and Weed Science Section, Department of Agriculture

3 Lumnam Pai Research and Service Center (Tapongdaeng) Maehongson

* The Chiang Mai Royal Agricultural Research Center, Department of Agriculture, Chiang Mai

The project on the biological investigation of wild orchids was undertaken for the purpose of
development of ecotourism in Ban Huayhi, Ban Huay Sua Tao in Muang district and Ban
Tam Lod in Pangmapa district, Maehongson Province. Four biological surveys were made
from January-June 1998 with the sincere collaboration of the local villagers. There were
abundant wild orchids in the fertile forests. The orchids of 70 species in 35 genera were found
and identified as 65 species of epiphyte in 30 genera living on the tree trunks and branches,
and 5 genera of terrestrial orchids growing on the ground. In the epiphyte group there are 19
species in genus Dendrobium. The flowering season was observed to be during April-May.
The local villagers and researchers agreed to choose the trail which exhibits several wild
orchids as a tourist attraction. Furthermore, orchid seed germination was improved by an
easy-to-use media using orchid fertilizers and vitamins instead of mineral salts as the
germination medium for Dendrobium chrysotoxum. Dendrobium chrysotoxum and
Rhynchostylis gigantea orchids of 12,000 seedlings from embryo culture in aseptic media
were provided by the project to be grown in the villages.
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A Bird Survey and the Potential Development of Model Communities
for Ecotourism in Mae Hong Son Province

N. Sitasuwan and Siriwadee Chomdej
Department of Biology, Faculty of Science, Chiang Mai University

An on-going survey of bird diversity, commencing in January 1998, is being 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.
These four communities comprise three tribal groups: Karen at Ban Huay He, Red Karen at
Ban Huay Sue Thau, and Tai at Ban Huay Pha and Ban Tham Lod. Besides recording bird
diversity, population size and behavior, information on the traditional beliefs, myths, culture
and arts of the three tribes with regard to birds, were also recorded. Toward the establishment
of an Ecotourism program, training in Bird-watching was given to volunteers from the local
communities, preparing them to be guides and future trainers.
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From Mineral Lick to Wildlife, from wildlife conservation to ecotourism, from
Government Organization to Local Government:
A Case Study from Mae Hong Sorn Province

S. Srikosamatar’, Suwit Naosawat > Somsak Laoyeepa °, Saknikhom Khunkhamhaeng *, * Varavudh suteethorn ’
! Department of Biology, Faculty of Science, Mahidol Unzverszty Rama 6 Road, Bangkok 10400;

?San Pan Daen Wildlife Sanctuary, Mae Hong Sorn Province, ? Lum Nam Paz Wildlife Sanctuary, Mae Hong
Sorn Province, * Policy and Plan Unit, Mae Hong Sorn Provincial Office, ’ Department of Mineral Resource,
Ministry of Industry

Most mineral licks in Mae Hong Sorn Province do not loose their physical and chemical
properties but very few wildlife visit the lick as a result of hunting and disturbance by
domestic water buffalo and cattle. Due to the extermination of large cat in many areas,
populations of a few species of their prey, e.g. hog badger, increase. As local people do not
like the smell of hog badger so that very few badger were hunted. Their smell come from
chemical compound secreted from subcaudal gland for marking their territories. Wildlife
conservation is new not only in Mae Hong Sorn Province but in other northern provinces as
well. It requires a new innovation towards wildlife conservation from local level up to
provincial level and protected area level. Wildlife conservation should be put as a priority
before any development in ecotourism industry.
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Research on Potential of Fish Biodiversity for Ecotourism in
Maehongson Province and Their Conservation Masterplan.

C. Vidthayanon ' and E. Charoensiriwongthana *
' Museum and Aquarium Division
% Inland Fisheries Reseach Station, Department of Fisheries

The inventory survey of fish diversity in the Mae Hong Son Province was established to
investigate its potential as an ecotourism activity. The survey of utilization of the fish resource
was conducted in six tourism attraction areas and 5 additional villages. Huai Duea of Muang
District has the most intensive fishing activity whereas Huai Hee has the least. Two
communities have parcitipatory conservation activities, the Huai Duea, and Mae Yuam Luang
of Khum Yuam District. On a previous survey 31 fish species were encountered, mainly
cyprinids, 17 species and loaches (Balitoridae) 7 species. Trial fish observation dives were
conducted at 4 tourism points during what was found to be the most suitable time, late April
to early May. Very few fishes seen. Future activities are: prepare for more target areas for
parcitipatory research and conservation, prepare for a media campaign on fish diversity in
some tourism areas, and assessment of conservation of cave fish areas through ecotourism.
This project has potential for the discovery of 3 new fish species.
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A Study of Wolbachia Diversity and Its Potential Application
in Genetic Control of Insect Hosts

P. Kittayapong ', K.J. Baisley ', V. Baimai IS Tigvattananont”, C. Sindhusake 3 and S.L. ONeill
! Department of Biology, Faculty of Science, Mahidol University
? Department of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut Institute of
Technology Ladkrabang.
3 Department of Entomology and Zoology, Division of Agriculture, Ministry of Agriculture and Cooperation
* Department of Epidemiology and Public Health, School of Medicine, Yale University

This project involves a study of the insect endosymbiont Wolbachia. These bacteria are able to
interfere with the reproductive system of their hosts causing 1) cytoplasmic incompatibility (CI) in
many insects, 2) pathenogenesis in parasitic wasps, and 3) feminization in isopods. As a result of their
CI properties, Wolbachia are able to spread rapidly through an insect population. Consequently, there
is a growing interest in using these bacteria as a tool to spread desirable genes (i.e. genes conferring
refractoriness) into natural populations of insect pests or disease vectors. This pilot study includes a
systematic survey of Wolbachia in medically and economically important insects in Thailand with
emphasis on mosquitoes, fruit flies and insect pests of rice, including their natural enemies. The
genetic diversity of Wolbachia is determined by DNA sequencing of the outer surface protein genes
(wsp). The expression of CI in insect hosts is investigated, particularly in ones that are superinfected
with multiple strains of Wolbachia. Such superinfections are of interest because they may allow
repeated sweeps through a host population with different Wolbachia crossing types, a property that is
important in the aim to genetically modify insects.
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A study of genetic relationships among populations of two allied species in the
genus Afgekia Craib (Leguminosae) in Thailand

P. Prathepha
Biotechnology Department, Faculty of Technology, Mahasarakham University

The Afgekia Craib includes only three wild species: A. sericea, A. mahidolae and A. filipes .
The first two species are the taxa used in this study. Both species are diploid, each species
exhibits chromosome number of 2n=16. Chromosome complement of the two species consists
of two types of chromosomes, i.e., metacentric and submetacentric chromosomes. Cytogenetic
studies indicate that the two species arose as a result of allopatric speciation of the ancestral
species. Afgekia sericea has become an endangered and rare species due to habitat
fragmentation — the reduction of continuous habitat into several smaller spatially isolated
remnants. In addition, small populations of 4. mahidolae have been restricted in some
limestone mountains in Kanchanaburi Province. These will be accompanied by an erosion of
genetic variation and increased interpopulation genetic divergence due to increased random
genetic drift, elevated inbreeding and reduced gene flow. In spite of the threatened status of
these species, nothing is known about their genetic diversity. Random Amplified Polymorphic
DNA (RAPD) has been used to study DNA-level variation in populations of 4. sericea and A.
mahidolae 1n Thailand. Variation in RAPD banding patterns among individuals within and
among populations has been detected. Furthermore, data analysis in terms of population
genetic structure is being undertaken. This information will be useful in evaluating the
significance of different populations as repositories of genetic variation in the plants.
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Use of the Random Amplified Polymorphic DNA (RAPD) Fingerprinting
for the Characterization of Paecilomyces Strains

N. Chumpolkulwong, N. Hywel-Jones
National Center for Genetic and Biotechnology, National Science and Technology Development Agency

The genus Paecilomyces Bainier and allied genera such as Nomuraea Maublanc were
monographed by Samson (1974). At that time Samson recognized two sections—section
Paecilomyces and section Isarioidea. Most work had been done with species from section
Paecilomyces which are especially well represented in soil. Hywel-Jones (1993) provided the
first concrete link for the section Isarioidea to an ascomycete telemorph. In contrast to species
from the section Paecilomyces, P. Cinnamomeus was associated with a member of the
Clavicipitales. This suggests a polyphyletic origin for the genus as a whole Recently,
molecular genetic techniques became available which provide powerful tools to 1) resolve
classification and identification of related species that are hard to distinguish by
morphological characteristics; and 2) to identify and quantify genetic variation within the
species. In the present project, the use of the RAPD technique as an identification method to
distinguish between different Paecilomyces species is intended. This procedure, which
incorporates the PCR (polymerase chain reaction) technique, does not depend on/require
previous DNA sequence information and can generate amplification patterns from only small
quantities of DNA.
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The development of Methodologies for Economic Valuation of a Natural Forest

S Sathirathai ', D. Simpson”, I. Sarntisart, S. Jesdapipat ', A. Issaragura®, R. Sedjo *
" Centre for Ecologzcal Economics (CEE), Faculty of Economics, Chulalongkorn University
° Resources for the Future (RFF)

® National Institute Jor Development Adminstration

In this 2-year research project, the Centre for Ecological Economics (CEE) of the Faculty of
Economics, Chulalongkorn University (CU), have collaborated with Resources for the Future
(RFF) of the United States in the development and implementation of environmental and
ecological valuation techniques to be applied in the case of the teak forest in Mae Yom
National Park. The forest is under threat of the possible Kaeng Sua Ten (KST) Dam Project.
At present, the methodologies used in translating the physical and biological indices into
meaningful criteria for project decision-making are not well developed even in the United
States. This project aims to quantify the ecological impacts of the KST dam project on this
pristine forest in economic terms. With the collaboration of the leading economists from RFF,
the valuation techniques developed in this project will open up a new frontier of knowledge.
This research project addresses three major components of ecological valuation: 1) Valing
biological diversity in terms of teak genetic diversity, 2) valuing a carbon sequestration
potential of the area; 3) valuing recreational and tourism use. In addition, surveys were
conducted to collect data on the use of forest and forest products by local communities. The
value of non-timber forest products will also be estimated.
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Developing an Industrial Level of Production of Herbal Medicine
in Rural Public Health Care

D. Chiewchanwit, K. Krittasilp, W. Vongvanvatana, P. Lhasomsri, W. Dithesriwaragul,
S. Borivarnwattanarak, K. Krittasilp, K. Kongmongkol and P. Suvanarawat
Bangkrathum Hospital, Phitsanuloke Province

Herbal and Traditional medical systems are important legacies or repositories of Thai wisdom
for the management of health and disease problems. Today the Ministry of Public Health is
citing its importance and giving support to the use of herbal and traditional medicine as forms
of treatment. The public health system urges more use of indigenous plants and herbs in local
areas both for the health of the people and the health of the local economy. The system urges
the increased reliance on herbal medicine to solve health problems. Using and producing
herbal medicine can also help the economy of the local area. Improvement will come in three
ways: first through the income of farmers who grow the plants; secondly, by others who earn
income from manufacturing and distribution of the finished products; and lastly, by the
savings of consumers who will spend less for medicines they consume. In Bangkrathum
Hospital, 18 herbal medicines are being produced by modern technology: Fathalaichon pills,
Tumeric or Khaminchan pills, Banana pills, Phetsangkhat capsules, Kheelek capsules,
Marakheenok capsules, Ginger tea bags, Cat’s Whisker tea bags, Khlu tea bags, Ringworm
Bush tea bags, Takrai tea bags, Rangjert tea bags, White Flower Grass tea bags, Aromatic
Substance, Pasaphlai, Herbal Steam Bath, Lokprokob, Salet Phangphon Tua Mia, plus
research on Phetsangkhart capsules to prepare a modern medicine. There were 138 patients in
the study (September 1996 — June 1998). Results: Approved = 82, Not Approved = 15, Follow
up = 7, Stopped = 1 (showed Hypersensitivity), Lost follow up = 33.
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Establishment of Specialized Microbial Culture Collection at BIOTEC

W. Potacharoen, S. Phadungpat, Su. Chunhametha, K. Khupanumat and M. Tanticharoen
National Center for Genetic Engineering and Biotechnology (BIOTEC)

National Science and Technology Development Agency (NSTDA)

Bangkok, Thailand

The specialized microbial culture collection (BIOTEC Culture Collection) was formally
established at the National Center for Genetic Engineering and Biotechnology (BIOTEC) in
1996. The principle objectives of the program are to provide safe deposition of cultures for the
use of researchers, to preserve and maintain microorganisms isolated from Thailand to
contribute to sustainable use; and to manage strain data using a standard format for the
creation of a catalogue and Thai microbial database. Current collections includes insect
pathogenic fungi (1,000) wood-decayed fungi of Xylariaceae (350), aquatic fungi (360),
marine fungi (160), seed fungi (80), fungi from lichen (250), soil fungi (500), bacteria
including actinomycetes (500), and microalgae (70). The preservation methods mainly used
are freezing at -80 °C and -150 °C and under liquid paraffin oil storage in a 5 °C cold
room.The provision of cultures is initially provided within BIOTEC research laboratories for
the microbial utilization programs. These provide value added and ranking of potential strains.
The essential strain data of cultures being maintained are used to create the database required
and to produce the catalogue of cultures. The on-line database is now available at
URL: <http://bioinfo.biotec.or.th/>.
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Identification of Type I and Type II polyketide synthase genes
from actinomycetes distributed in Thai soil

Y. Talawanich | and A. Thamchaipenet
T National Center for Genetic Engineering and Biotechnology (BIOTEC), NSTDA
? Department of Genetics, Faculty of Science, Kasetsart University

Polyketide is a large group of secondary metabolite with structural diversity produced by
various fungi and bacteria, particularly Strepfomyces. The biosynthetic pathway consist of
polyketide synthases (PKS) as the key enzymes which can be divided into 2 groups, Type 1
(complex) and Type II (aromatic). Streptomyces isolated from Thai soil were screened for the
genetic potential to produce polyketide by Polymerase Chain Reaction (PCR). Degenerated
primers were designed from the conserved regions of amino acid alignment among PKS Type
I and Type II genes available in the database. These primers lead to amplification of
significant fragments which revealed PKS Type I and Type Il genes. Southern analysis and
DNA sequencing of some PCR products have been investigated. Similarity of PCR products
to polyketide synthase genes have been showed. Random Amplified Polymorphic DNA
(RAPD) technique has been used to identify genetic relationship of tested Streptomyces.
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Arboretum for Plant Genetic Resources Conservation

K. Naritoom, B. Panpradist, Y. Paisooksantivatana and J. Tawatpun
Kasetsart University, Kamphaengsaen, Nakhon Pathom

The rate of change on natural resources is accelerating due to the progressive disruption of
ecosystems by human activity. We have being faced with eliminating the genetic resources
needed by breeders to create better varieties. It is therefore necessary to establish plant genetic
resource collection and conservation to provide the wide genetic base for breeders in crop
improvement programs and for natural products. The wild ancestral species, land races and
early species, will be collected and conserved in arboretum. Studies of varietal characteristics
of plant species will be carried out in an attempt to record various aspects. An area of
approximately 80 ha has been developed for the site of the arboretum; it provides areas for
construction, drainage and circulation. The major crops and crop groups being conserved are
trees, fast growing trees, wild ancestral species, medicinal plants and spices, water plants,
grasses, orchids, economic crops and the other endangered and rare species.
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Karyotype of Freshwater Amblemidae Mussels in Yom and Nan Watersheds

C. Meesukko Graduate Student
S. Panha Thesis Advisor
Chulalongkorn University

The mitotic chromosomes from gill tissue of four species and five subspecies of freshwater
mussels of the family Amblemidae were analysed using air—drying technique. The diploid
chromosome number of all four species and five subspecies is 38. The karyotypes are as
follows: Pz/sbryoconcha exilis exilis - 3 pairs with metacentric, 15 pairs with submetacentric;
and 1 pair with subtelocentric; Pseudodon vondembuschianus ellipticus - 5 pairs with
metacentric and 14 pairs with submetacentric; Ps. vondembuschianus chaperi - 3 pairs with
metacentric, 14 pairs with submetacentric, 1 pair with subtelocentric and 1 pair with
telocentric; Hyriopsis (Limmoscapha) desowitzi - 3 pairs with metacentric, 14 pairs with
submetacentric, 1 pair with subtelocentric and 1 pair with telocentric, H. (Limnoscapha)
myersiana - 5 pairs with metacentric and 14 pairs with submetacentric, Chamberlainia
hainesiana - 5 pairs with metacentric and 14 pairs with submetacentric, Uniandra contradens
rustica - 3 pairs with metacentric, 13 pairs with submetacentric, 2 pairs with subtelocentric
and 1 pair with telocentric; U. contradens tumidula - 5 pairs with metacentric, 10 pairs with
submetacentric, 3 pairs with subtelocentric and 1 pair with telocentric and Physunio superbus
- 7 pairs with metacentric, 10 pairs with submetacentric, 1 pair with subtelocentric and 1 pair
with telocentric. This study can contribute important information supplementary to the
morphological, biochemical and other characteristics used for systematic analyses of mussels
in the mentioned family.
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Karyotype of Some Land Pulmonate Snails in Khao Ang Rue Nai and
Khao Soi Dao Wildlife Sanctuaries

N. Mattayassook Graduate Student
S. Panha Thesis Advisor
U. Mevatee Thesis Co-advisor

Chulalongkorn University

The meiotic chromosomes from ovotestis of 8 species from 3 families of land pulmonate
snails from Khao Ang Rue Nai and Khao Soi Dao wildlife sanctuaries were analyzed using
warm-drying techniques. The diploid chromosome numbers of the Family Ariophantidae are
between 16-60 (Macrochlamys hepbagyla, 2n=20 with 5 metacentric pairs, 1 submetacentric
pair and 4 telocentric pairs; M. splendens, 2n=20 with 8 metacentric pairs and 2
submetacentric pairs; Hemiplecta distincta, 2n=60 with 9 pairs of large chromosomes and 21
pairs of small chromosomes, H. weinkauffiana, 2n=58; Dyakia salangana, 2n=50-54;
Cryptozona siamensis, 2n=16 with 4 metacentric pairs, 1 submetacentric pair, 1 subtelocentric
pair and 2 telocentric pairs). In Camaenidae, only one species of snail, Amphidromus
atricallosus types A and B, was investigated. The diploid number of type A is 48 with 5
metacentric pairs, 6 submetacentric pairs, 2 subtelocentric pairs and 11 telocentric pairs while
the type B diploid number is in the range of 48-50. In Achatinidae, Achatina Sfulica was
studied. The diploid chromosome number is 30 with 8 pairs of large chromosomes and 7 pairs
of small chromosomes.

Karyotype analysis can ease the difficulty of snail identification. For example, Macrochlamys
hepbagyla and M. splendens, with the same diploid number, are distinctly discriminated by
karyotype. This study found different chromosome numbers for two families [Family
Ariophantidae (Cryptozona siamensis), Family Achatinidae (Achatina fulica)] that reported
formerly.
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Sizes and Shapes of Transplanted Mantle Pieces for Pearl Formation
in Freshwater Pearl Mussels Hyriopsis (Hyriopsis) bialatus and
Pseudodon vondembuschianus ellipticus

P. Yeemin Graduate Student
S. Panha Thesis Advisor
Chulalongkorn University

The formation of pearls by freshwater mussels, Hyriopsis (Hyriopsis) bialatus and Pseudodon
vondembuschianus ellipticus was studied by transplanting various sizes and shapes of the
mantle pieces. The pearl sacs of the two species completely formed within less than 15 days.
In the case of the H.(H.) bialatus, a transplanted circle mantle piece (4mm. radius, C4) yielded
the highest percentage of formation of a pearl sac (81%) while a transplanted triangle mantle
piece (2mm. for each side, T1) and a circle transplanted mantle piece both yielded the lowest
percentage (71%). For the P. vondembuschianus ellipticus, transplanted circle mantle piece
(4mm. radius, C4) and transplanted square mantle piece (8mm., S4) yielded the highest
percentage of formation of a pearl sac (86%) while transplanted triangle mantle piece (2mm.
for each side, T1) yielded the lowest percentage. (74%). The pearl sac growth depended on
the size of transplanted mantle pieces. In conclusion, the size of transplanted mantle pieces
affects pearl formation. Shapes of transplanted mantle pieces may influence the pearl shapes
because the pear]l shapes have high diversity. The surface of the pearl sac and calcium
carbonate crystals of the two species are different. A lot of small balls are seen on the surface
of the pearl sac of P. vondembuschianus ellipticus while a net-like formation was seen on the
surface of the pearl sac of H.(H.) bialatus. At the same stage, the calcite calcium carbonate
crystals of P. vondembuschianus ellipticus are bigger than those of H.(H.) bialatus.
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Sexual Dimerphism And Annual Reproductive Cycle of the Common
Asiatic Softshell Turtle Amyda cartilaginea

N. Kitana Graduate Student
V. Yodyingyuad Thesis Advisor
K. Thirakhupt Thesis Co-advisor

Chulalongkorn University

Sexual dimorphism and annual reproductive cycles of mature male and female common
Asiatic softshell turtles were studied in a captive population of Amyda cartilaginea
maintained under semi-natural conditions at a temple pond at Prayurawongsawas temple,
Bangkok, Thailand. The study was carried out from October 1996 to September 1997.

Sexual dimorphism was determined from mean comparison of parameters of morphological
characters and regression analysis of plots of morphological characters. It was found that this
softshell turtle species exhibited significant differences (p<0.05) in various parameters of
morphological characters. Several of these sexually dimorphic traits are related to
reproductive performance, including tail width, tail length, position of cloacal opening and
size. The other traits might play important roles in decreasing intersexual competition for
resources, including head size. These data indicated that Amyda cartilaginea is sexually
dimorphic.

The annual reproductive cycle was investigated from changes in levels of plasma testosterone,
estradiol and progesterone. These sex steroids were detected by radioimmunoassay according
to the WHO matched reagent programme. It was found that male and female softshell turtles
exhibited a seasonal reproductive cycle. The males displayed high levels of testosterone in the
prenesting period, while the females showed a prenesting peak of estradiol and high levels of
progesterone during the prenesting and perinesting period. Detectable levels of heterologous
sex steroids, i.e. androgens in females and estrogens in males, were apparent in both sexes
indicating evidence for functions of heterologous sex steroids in this softshell turtle. Plasma
estradiol levels in both sexes and plasma progesterone levels in the males were well correlated
(p<0.05) with temperature of the Bangkok Metropolis area. The results suggest that softshell
turtles exhibit a prenuptial reproductive cycle which results in rising plasma sex steroid levels
prior to the mating season and decreasing to basal level at other periods of the year.
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Species Diversity And Resource Partitioning Among Amphibians At a Stream in
Dry Evergreen Forest Chachoengsao Wildlife Research Center

W. Khonsue Graduate Student
K. Thirakhupt Thesis Advisor
Chulalongkorn University

Species diversity and resource partitioning among amphibians at a stream of 600 meters in dry
evergreen forest were studied at Chachoengsao Wildlife Research Center, Khao Ang Rue Nai
Wildlife Sanctuary, Thailand, from March 1996 to February 1997 by visual encounter survey.
For the species diversity study, nineteen amphibian species were found in the area, twelve of
these were found in the studied stream, included Microhyla pulchra, Microhyla butleri,
Microhyla ornata, Microhyla heymonsi, Microhyla berdmorei, Micryletta inornata,
Phrynoglossus martensii, Rana nigrovittata, Rana rugulosa, Rana limnocharis, Polypedates
leucomystax and Chirixalus nongkhorensis. There were seven amphibian species found to be
new records of occurrence in this area, including Microhyla pulchra, Microhyla ornata, Rana
lateralis, Chirixalus nongkhorensis, Chirixalus vittatus, Rhacophorus verrucosus and
Ichthyophis sp.

In the resource partitioning study, the resource was categorized according to type and size of
food, microhabitat and time of occurrence. It was found that although resources were shared
among the coexisting amphibian species in the study area, there was at least one difference in
resource use between every pairwise. The amphibians with closer taxonomic relationship
tended to utilize less different resources when compare to the amphibians of more distant
taxonomic relationship, and the amphibians with similar morphological characteristics tended
to utilize less different resources when compared to the amphibians with different
morphological characteristics. This well concurs with the competition and the niche theory.

In environmental factor study, it was found that there was no correlation between number of
species nor number of individuals and recorded climatic factors including total rainfall,
relative humidity nor average temperature.

This study provides a better image of natural coexistance in an amphibian community in dry
evergreen forest showing that amphibian species tend to be well adapted to avoid interspecific
and intraspecific competition for limited resources for survival and reproduction, enabling
them to coexist.
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Database and Morphometric Study of Turtles in Thailand

S. Sematong Graduate Student
K. Thirakhupt Thesis Advisor
Chulalongkorn University

This study was conducted in order to establish a computerised database of turtle species which
inhabit Thailand, using the Microsoft Access program. Database records were collected from
specimens kept in the Museum of Natural History, Chulalongkorn University, and other
collections throughout Thailand. For each specimen, the Museum collection number,
scientific name, common name, type of specimen, collector, location, life history notes and
size of shell were recorded. A Dichotomous key was constructed from morphometric analysis
of turtle specimens so it can be used for the identification of all species included in this study,
as to the family and specific levels, by using only shell samples. Combination of this program
with the dichotomous key program written by Microsoft Visual Basic will give a complete
system for data enquiries and data analysis for Thai turtles.
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Highland Cash Crop Development and Biodiversity Conservation:
The Hmong in Northern Thailand

W. Tungittiplakorn' Graduate Student
P. Dearden’ Thesis Advisor
C. Witayapak’ Thesis Advisor in Thailand

"University of Victoria, CANADA, * Chiang Mai University

This study explores two linked aspects of the Thai highlands: development of cash crop production
and biodiversity conservation. Through the examination of economic changes among the Hmong
people, the largest traditional pioneer swidden group in the Thai highlands, the study describes the
processes of large scale cash crop adoption and its implications on biodiversity conservation,
particularly of wildlife. Cash crop adoption among the Hmong has occurred in two main ways. One
route involves the adoption of low-input upland crops first, then, a shift to high-input vegetable crops.
This pattern is found in the Lower North and spread to the Upper North, particularly in Tak, Phrae,
Nan, Payao and Chiang Rai. The adoption is closely linked to the development of roads into the
uplands and the diffusion of maize cultivation in the lowlands. The second pattern is a shift directly
from opium to high-input crops. The most significant high-input crops that the Hmong have adopted
are vegetables, particularly, cabbage. Large-scale adoption began in the early 1980s to satisfy the
demand for off-season vegetables. The main factors that triggered cash crop adoption were the
government poppy eradication activities, the contacts between market agents and the Hmong, and the
increased accessibility of Hmong villages. Adoption was facilitated by favourable market prices at the
initial period and by the Hmong clan network. The highland development projects, particular the
Royal Project, were instrumental in crop diversification.

Different cash crops have differential effects on the Hmong socio-economy. Cut flowers are found to
bring smaller amounts of income but for a continued period, while cabbages bring a lump sum, 2 to 3
times a year. Cabbage cultivation stimulates truck ownership more than flower production and does
not have a mechanism whereby women can take an active part in marketing as in cut flower
cultivation. A high level of automobile ownership leads to increased mobility and rapid diffusion of
market ideas and innovations, changing cultural values and increased use of lowland services (health
care, schools, market, etc.). The combination of cash crop development and land shortage has created a
type of movement that has not been discussed in earlier literature. This movement is a temporary
migration of households or parts of households to take advantage of successful cash crop cultivation in
other villages for a period of 1 to 2 years.

The examination of four cash crops (opium, maize, cabbage, and camations) shows that the Hmong
have gradually shifted from land extensive to land intensive cash crops. This move to economize on
land is, however, recompensed by the need for high inputs in agriculture. The more land intensive the
crop, the more concentrations of fertilizers and pesticides are used. The comparison between these
crops on extent of land use and income eamed suggests that cut flowers may be a superior crop if
measures to reduce pesticide used can be found.

The Hmong have strong cultural ties to wildlife, mainly as hunters. Today, because the wildlife in the
highlands is dwindling and the connection between the Hmong and lowland urban culture is stronger,
younger generations lose their traditional knowledge of wildlife and hunting. Whatever the level of
dependence the Hmong may have had with wildlife in the past, today this has become insignificant for
most people’s livelihood. Most Hmong now view hunting as a leisure activity, and some, particularly
women, see it as a waste of time. Wildlife conservation in the Thai highlands will not come
automatically from improved economics because the people do not feel at this point that their
livelihood is greatly affected by the decreasing wildlife population.

Cash crop adoption reduces time available for hunting. It also takes the Hmong away from the forest
and moves them toward the lowlands, resulting in lost interest in, as well as knowledge about, wildlife.
This reduction of hunting, however, has not lessened pressure on wildlife, as the population of all
species is reportedly declining. Many Hmong villages have rules against hunting certain species, the
most popular species being the gibbons. This rule is respected by most people, but not all. Therefore
rules are ineffective in most areas. Wildlife trade still occurs in many parts of the North. The demand
come mostly from the lowlands.
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Phytosociological Structure of Lower Tropical Rain Forest
at Ton Nga Chang Wildlife Sanctuary, Songkhla Province
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U. Kutintara' Thesis Co-advisor

! Prince of Songkla University, ? Kasetsart University

Vegetational structure and environmental relationship were studied from 10 forest stands
(20x50 m.) distributed in a narrow ridge, hillside and valley of different altitudes ranged from
85 m. - 490 m. BSL. Importance value index (I.V.I) of all tree species (DBH U 10cm.) were
used as floristic data; altitude, degree of slope, soil depth, litter depth, chemical and physical
soil properties as environmental data. Non-metric multidimensional scaling (NMDS) was
employed as an ordination technique to detect relationship among stands using floristic and
environmental data. The relationship among the environmental factors and between
environmental factors and floristic structures were also examined. Single linkage cluster
analysis (SLCA) was used as a complementary technique for classification of plant
communities. From 1,458 specimens, 308 species belonging to 144 genera and 47 families
were identified. Among these, 195 species were tree (DBH > 10 cm.) of 111 genera, 40
families which were used for floristic stand ordination. Of all 47 families, the most dominant
are Euphorbiaceae, Annonaceae, Dipterocarpaceae, Lauraceae, Meliaceae, and Ebenaceae.

The partial correspondence of floristic stand ordination and environmental stand ordination
pointed out that the environments studied played a partial role in plant community structure.
A clear difference in floristic composition in some stands which were closely related in
environmental complex, and vise versa, indicated that additional information about biotic and
abiotic factors was needed. By means of SLCA, plant communities could be divided into 3
groups which were found to be compatible with the trend displayed in floristic stand ordina
tion. On the basis of NMDS, the environmental plexus diagram was built and it could be
interpreted that all of the environmental factors were related, with different strength of
correlation, and could be explained by topographical effects, physical and chemical processes
of soil. When floristic components together with environments were analyzed, clear links
were suggested between them, forming a complex vegetation - environment system. Due to
species composition, stratification and tree forms, this study site could be classified as a
Tropical Semi-Evergreen Rain Forest according to Whitmore (1975), or as a Lower Tropical
Rain Forest according to Smitinand (1977). In addition, this study site could be classified into
two types according to the distribution of Dipterocarpaceae, as determined by Symington
(1974), namely: 1) Lowland dipterocarp forest and 2) Hill dipterocarp forest which has
Dipterocarpus costatus as the index species. These trees occur above 1,000 feet.

Compared with tropical rain forests in other parts of the country, the Ton Nga Chang site has
higher species composition and structure diversity because there are a large number of Semi
or Dry Evergreen Forest species scattering on the narrow well-drained ridge. Finally, it is
strongly recommended that studies in detail are necessary for precise description and
classification of forests. Such classification leads to proper conservation planning and
sustainable use because species compositions are different from place to place even on a small
scale. Therefore, a small patch of damaged forest may cause valuable plant genes to lost
forever.
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Effect of Leaf Extracts from Siam Weed Chromolaena odorata (L.)
on Detoxification Enzyme Levels in Diamondback Moth Plutella xylostella L.

M. Phiancharoen Graduate Student
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Evaluation of detoxification enzyme change in the diamondback moth was carried out using
the method of soxhlet extraction with ethanol. The concentration of siam weed extracts at
0.05%, 25% and 0.50% (w/v) with or without synergists: diethyl maleate (DEM), piperonyl
butoxide (PB) and triphenyl phosphate (TPP) at 0.1% were trialed for their enzyme reaction
namely: esterase, glutathione S-transferese and monooxygenase. Three generations of the
insect were assayed. Increased esterase levels of 20%, 40% and 90% at the concentration of
0.05%, 0.25% and 0.50% were recorded. Glutathione S-transferase were increased by 5% and
20% at concentrations of 0.25% and 0.50%. In addition, monooxygenase was increased by
10% and 30% at concentrations of 0.25% and 0.50%. Synergistic action played an important
role in all enzyme systems. Most synergists inhibited enzyme reaction. There was a 5%
reduction of glutathione S-transferase activity by using DEM. Furthermore PB could reduce
both esterase and monooxygenase activities by 10%. In addition, TPP inhibited esterase

activity by 10-20%.
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A Vegetation and Floral Study of Phu Wiang National Park,

Changwat Khon Kaen
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The vegetation and flora of Phu Wiang National Park was investigated from May 1995 to
April 1997. There are four types of vegetation. The first, dry dipterocarp forest was found to
cover 50% of the total area and was abundant at 200 - 500 MSL. The second, mixed
deciduous forest covered 25% at 500 - 600 MSL. The third, dry evergreen forest covered 15%
at 600 - 884 MSL. Bamboo forest covered the remaining 10% at 200 - 800 MSL. The results
from this study indicated that there are 65 tree species in 32 families and 53 genera which
dominate the area. Dry evergreen forest at 600 - 700 M has the highest diversity, and dry
dipterocarp forest at 300 - 400 m. has the lowest diversity, while bamboo forest was scattered
throughout the National Park.
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Ecology of Goral [Nemorhaedus goral (Hardwicke, 1825)]
in Om Koi Wildlife Sanctuary, Changwat Chiang Mai and Tak

R. Chaiyarat Graduate Student
W. Laohajinda Thesis Advisor
Kasetsart University

The study on ecology of Goral [Nemorhaedus goral (Hardwicke, 1825)] had been conducted
from May, 1996 to July, 1997. The surveys showed that gorals distribute in Mae Lao-Mae Sae
Wildlife Sanctuary, Doi Chaing Dao Wildlife Sanctuary, Lum Nam Pai Wildlife Sanctuary,
Mae Tuan Wildlife Sanctuary, Mae Ping National Park, Doi Inthanon National Park and Om
Koi Wildlife Sanctuary.

In Om Koi Wildlife Sanctuary, the habitat site of gorals in the west of Doi Mon Jong is
granite. According to habitat selection, they mostly select the grassland, rock base area and
the forest along deep valley respectively. In rainy season, they commonly utilize the area
between 1,400-1,500 m. at MSL., and between 1,500-1,600 m. at MSL. in dry season. The
fecal analysis showed that goral in Doi Mon Jong area took at least 14 forages plant species in
6 families. Age ratio between adult and infant was 4:1, indicating that the population size is in
declining stage. There are two main behavioral types, concerning its own affair and communal
herd. The former includes feeding, walking, standing, resting, ruminating, drinking,
defecating and urinating, running, climbing, scratching and licking, body twisting, and
mutting. The latter includes territorial defending, aggressive attacking, horn rubbing,
surrenderring, communicating, rutting and taking care infant. The relationships between
gorals and other animal species consist of three types. The first type is food competition with
the other ungulates, ie., serow, baking deer and domestic cattle. The second type is
protocooperation with two bird species, i.e. the lesser coucal and the white-headed bulbul.
Finally, gorals are prey of tiger. The observed relationship between gorals and human is
composed of both ways, the positive way by being supported and the negative way by being
hunted. The negative relationship making the goral population is, at present, on the verge of
critically endangered, thus, appropriate conservation measures are highly needed to extend
their population.
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Morphological Database of Fruits and Seeds of Trees
in Doi Suthep-Pui National Park

G. Pakkad Graduate Student
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Doi Suthep-Pui National Park supports an exceptional high diversity of vascular plants.
Surveys conducted by J.F. Maxwell since 1990 have enumerated a total of 2145 species to
date, of which 447 are trees. The aim of this study is to provide baseline data for conservation
and forest restoration research in Doi Suthep-Pui National Park. The software package FoxPro
was used to develop a database of fruits and seeds morphology based on data collected from
150 of these tree species. The database facilitates analysis of this data for a variety of
purposes. For example, 79 species of fleshy fruits, 45 species of dry dehiscent, 23 species of
dry indehiscent and only 3 species of multiple fruits were found. Freshly fruits are found all
year round but dry fruits are found primarily between September and November. Large fruits
(> 2 cm. length) are also found throughout the year, whereas the peak fruiting period for small
fruits (< 2 cm. length) occurs between August and November. Database output of this kind is
of considerable value for research in forest restoration and related fields.
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Detection of Genetic Variation in Populations of Black Tiger Prawn Penacus
monodon by DNA Fingerprinting

S. Pongsomboon Graduate Student
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Randomly amplified polymorphic DNA analysis (RAPD) was used to examine genetic
variation of two geographically separated wild populations of Penaeus monodon, from the
Andaman Sea and the Gulf of Thailand. Samples from the Andaman Sea were collected from
Satun-Trang and Medan (Indonesia) and samples from the Gulf of Thailand were collected
from Chonburi (Angsila district) and Trad.

A total of 75 individuals were tested, which included 17, 28, 15 and 15 from Satun-Trang,
Trad, Angsila and Medan respectively. A screen of 300 random decamer oligonucleotide
primers identified 7 primers which were selected for the analysis of black tiger prawn DNA.
A total of 80 reproducible RAPD fragments, ranging in size from 200-2000 bp, were scored
and 58 fragments (72.5%) were polymorphic. The percentages of polymorphic bands were
514, 46.4, 333 and 43.9% for samples from Satun-Trang, Trad, Angsila and Medan
respectively. The index of similarity within and between populations and genetic distances
were performed based on the RAPD data. The values of genetic distance were used to
construct dendrograms using the unweighted pair-group method of analysis (UPGMA). The
results of similarity index within population illustrated that the Angsila population was the
most similar among themselves. The results of similarity index between populations and
UPGMA dendrograms showed that the Medan sample was significantly different from the 3
samples of Thai P. monodon. However, the results can not differentiate among the samples of
Thai P.monodon. The results also show that primer 428 detected a RAPD marker that was
found only in samples from the Andaman Sea; Satun-Trang and Medan suggesting the use of
this marker as a geographically-specific marker.

RAPD patterns among the 4 samples gave 213 genotypes. One hundred and fifty-nine of these
were population-specific genotypes and 10 were geographically-specific genotypes. Ninety-
six of these genotypes were represented by a single individual. Chi-square analysis of the
genotypes show that Thai and Indonesian P.monodon were significant different for all primers
(P<0.001) and Thai P.monodon from the Andaman Sea and the Gulf of Thailand were also
different for primers 101, 268, 428, 457 and 459 (P = 0.0049, <0.0001, <0.0001, 0.0014 and
0.0156 respectively).

The UPGMA dendrograms clustered Satun-Trang with Angsila and Trad but chi-square
enabled separation of those from Satun-Trang from those of the Gulf of Thailand suggesting
the existence of weak differentiation between 2 geographically separated populations of Thai
P.monodon.
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Activity of 27 strains of Bacillus thuringiensis against the lesser wax moth, Achroia grisella
and Greater wax moth, Galleria mellonella were determined in the laboratory by a feeding
method. Only 3 out of 27 strains of Bacillus thuringiensis kurstaki, Bacillus thuringiensis
entomocidus and Bacillus thuringiensis dendrolimus were toxic to the larvae of wax moths.
The toxicity of Bacillus thuringiensis by feeding the larvae on artificially treated media was:
LCso (48 hr)) of Bacillus thuringiensis kurstaki were 0.34 and 1.64% (W/W) Bacillus
thuringiensis entomocidus were 0.25 and 0.65% (W/W) and Bacillus thuringiensis
dendrolimus were 0.45 and 0.51% (W/W) for the first to second instars and third to forth
instars of Achroia grisella, respectively. The LCso (48 hr.) of Bacillus thuringiensis kurstaki
were 1.02 and 1.29% (W/W), Bacillus thuringiensis entomocidus were 0.17 and 0.48%
(W/W) and Bacillus thuringiensis dendrolimus were 0.76 and 1.13% (W/W) for the first to
second instars and third to fourth instars of Galleria mellonella respectively.

The toxicity of Bacillus thuringiensis to wax moths was also studied by feeding larvae on
treated wax comb. The LCsq (48 hr.) of Bacillus thuringiensis kurstaki were 2.72 and 11.81
g/l., Bacillus thuringiensis entomocidus were 0.11 and 0.86 g/l., and Bacillus thuringiensis
dendrolimus were 0.004 and 0.28 g/1., for the first to second instars and third to fourth instars
of Achroia grisella , respectively. The LCso (48 hr.) of Bacillus thuringiensis kurstaki were
9.20 and 5.38 g/l., Bacillus thuringiensis entomocidus were 0.07 and 0.18 g/l., and Bacillus
thuringiensis dendrolimus were 3.98 and 4.54 g/1., for the first to second instars and third to
fourth instars of Galleria mellonella , respectively.

Delayed effects of sublethal dosages on adult emergence was studies by feeding larvae on
artificial media treated with the bacteria. The first to second instars and third to forth instars of
Achroia grisella did not develop to adult stage in media treated with 0.3% of Bacillus
thuringiensis entomocidus and Bacillus thuringiensis dendrolimus, 0.4% of Bacillus
thuringiensis kurstaki. The first to second instars and third to fourth instars of Galleria
mellonella, and 0.4% of Bacillus thuringiensis dendrolimus and Bacillus thuringiensis
kurstaki and 0.1% of Bacillus thuringiensis entomocidus.

Toxicity on the larvae of Apis cerana was also tested. There was no significant activity on the
larvae at the concentration of 10.0% (W/W) at 24, 48 and 72 hr. when compare with control
groups.
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Toxicity of menthol, thymol and neem oil on a bee mite (Tropilaelaps clareae) was
investigated by using inhalation method in laboratory. The LCso values were evaluated and
analysed by the probit programe. The LCso (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 (Iropilaelaps
clareae) was examined in Apis mellifera hives. Experiments comprised of 5 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
percentage of larvae and pupae mortality by the bee mite were 29.0%, 23.8% and 18.1%
respectively. This result shows that menthol is less effective on Tropilaelaps clareae than
thymol and neem oil which show significant difference 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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Structure, Composition and Successional Trends of Plant Community in
Deciduous Forest Ecosystem in Huai Kha Khaeng Wildlife Sanctuary
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The research studied structure, composition and successional trends of the plant community
by focusing on the changing of species composition of trees, saplings and seedlings in dry
dipterocarp, ecotonal and mixed deciduous forest ecosystem in Huai Kha Khaeng wildlife
sanctuary in Thailand. The results show that, in dry dipterocarp forest ecosystem, Shorea
obtusa Wall. and Shorea siamensis Miq. are the two common dominant species found among
tree, sapling and seedling groups. In mixed deciduous forest ecosystem there is greater
variety. The dominants are Terminalia nigrovenulosa Pierre ex Laness, Lagerstroemia
loudonii Teijsm. ex Binn., Schleichera oleosa Merr. and Lagerstroemia duperreana Pietre.
but the important value indicies are less than those of the dry dipterocarp forest ecosystem. In
the ecotonal ecosystem, although the similarity of dominant species is toward mixed
deciduous ecosystem, Shorea obtusa Wall. and Shorea siamensis Miq. are always present
with high relative important value index. The species diversity index of ecotonal ecosystem is
close to mixed deciduous forest ecosystem. These analyses suggest the structure of deciduous
forest ecosystem, in the near future, will be mixed between the dominant species of dry
dipterocarp and mixed deciduous forest but the species composition will be similar to mixed
deciduous rather than that of dry dipterocarp forest ecosystems.
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Optimal Sampling Plot of Deciduous Forest Ecosystems
in Huai Kha Khang Wildlife Sanctuary
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Huai Kha Khang Wildlife Sanctuary, a natural world heritage site in Thailand, is an important
area of deciduous forest ecosystems with high biodiversity. It should be studied for basic
ecological information. Information thus obtained could be beneficial for proper management
and conservation. One of the most significant basic problems in ecosystem study is difficulty
of decide on an appropriate sampling plot which represents the ecosystem under investigation.
This study determined the optimal sampling plots for mixed deciduous and dry dipterocarp
forest ecosystems by 2 methods. The first method uses a relationship between number of
species which is the ecosystem structure and area to construct species - area curve. Results by
this method show that the optimal sampling plots are 300.0 m® and 64.7 m? for mixed
deciduous forest and dry dipterocarp forest ecosystems, respectively. The second method is
cluster analysis, using species similarity and frequency of each species. Results by this
method show that the optimal sampling plots are 256.0 m* and 32.0 m? for mixed deciduous
forest and dry dipterocarp forest ecosystems, respectively. There is an analysis on structural
characteristic classified by growth form. The result shows that structural characteristic are
different in accordance with ecosystem disturbance.
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The experimental trial on diversified agroforestry systems has been developed at Mae Moh
Forest Village System, Mae Moh District, Lampang Province since 1989. The dynamics of
system productivity, soil fertility, and other ecosystem processes have been closely monitored.
The purposes of this study are monitoring total system productivity, teak productivity, teak
survivorship, and soil fertility dynamic. The soil study includes available and total
phosphorus, total nitrogen, organic matter, total carbon, cation exchange capacity, extractable
aluminum pH and C:N ratio.

The results show that the more diversified agroforestry plots have higher total system
productivity, teak productivity, and teak survivorship than the less diversified plots. There are
no significant differences between the more diversified plots and the less diversified plots in
terms of an increase of nutrient availability. However, the more diversified plot are less acidic
and low in extractable aluminum when compared with the less diversified plots. Although
there are high correlations of organic matter, total nitrogen and total phosphorus in the teak +
gmelina plots, the extractable aluminum in the soil is also high.

It can be inferred from these correlations that higher productivity in the higher diversified
plots does not result from nutrient correlation per se, but because of less aluminum toxicity,
more rapid and higher efficiency of nutrient cyclings.
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Effects of Litter Decomposition on Nutrients in Deciduous Forest Ecosystems,
Huai Kha Khaeng Wildlife Sanctuary
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In the tropical forest ecosystems, most nutrients are accumulated in biomass. Decomposition
is the most importance process for nutrient cycling. This research studies litter production in
two major deciduous forest ecosystems;, mixed deciduous and dry dipterocarp forest
ecosystems using a litter trap method covering the entire leaf shredding period of four months
(December 1995- March 1996). Decomposition has been studied by litter bag method for
eight months (January-September 1996)

Results show higher litter production for a one leaf shredding season in mixed deciduous
forest than in a dry dipterocarp forest ecosystem. Decomposition rate in mixed deciduous
forest is also higher than in a dry dipterocarp deciduous forest ecosystem. Species diversity
and density of meso-soil fauna are also higher in mixed deciduous forest ecosystems than in a
dry dipterocarp forest ecosystem. This research demonstrates the related mechanisms. Higher
litter production and diversity in mixed deciduous forest result in higher diversity and
abundance of meso-soil fauna in mixed deciduous forest ecosystem than in dry dipterocarp
forest ecosystem. This results in higher efficiency of decomposition processes, which in turn
means more efficient nutrient cyclings in mixed deciduous forest ecosystem. This is one of the
significant reasons making mixed deciduous forest accommodate higher diversity and
biomass of structure than a dry dipterocarp forest ecosystem.
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Relationships Between Soil Properties and Structure
of Deciduous Forest Ecosystem, Huai Kha Khaeng Wildlife Sanctuary
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The relationships between soil properties and structure of the deciduous forest ecosystem is
being studied in the representative plots of dry dipterocarp forest and mixed deciduous forest.
Species composition, number of species and diameter at breast height of trees > 4.5
centimeters are collected. Six soil samplings are taken in each plot at the depth of 0-20, 20-40
and 40-60 centimeters. Chemical and physical soil properties are analysed. Quantitative
ecological parameters of trees are analysed by cluster analysis with flexible strategy.
Discriminant analysis is used with related soil properties and stand cluster. Cluster analysis
suggested 2 groups of clustering based on number of species and number of individuals in the
representative plots. Discriminant analysis suggested that total nitrogen, exchangeable iron
and organic matter are more important factors in discriminating between the 2 groups than
other soil properties. The discriminant equation to determine the structure of deciduous forests
ecosystems in Huai Kha Khaeng Wildlife Sanctuary is constructed.
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In vitro Culture of the Glochidia of Freshwater Pearl Mussel
Hyriopsis (Limnoscapha)desowitzi
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In vitro culture of the glochidia of freshwater pearl mussel was conducted in two artificial
media formula. Each artificial medium contained a mixture of M199, protein source and
antibiotics in the ratio of 2:1:0.5. Antibiotics were prepared by mixing 100 (g each of
carbenicillin, gentamycin sulfate, rifampin and amphotericin B at 5 (g /ml. Formulae 1 and 2
differed in protein sources, horse serum and fish (Oreochromis niloticus) plasma respectively.
Glochidia were cultured in tissue cuiture dishes (60 x15 mm.). Each culture dish contained 3.5
ml. of artificial media with 50-100 glochidia. All glochidia culture dishes were transferred
into plastic boxes and 5%CO2 input. They were then kept in the incubator at temperature of
23 (2 (C under sterile conditions. The experiment was designed in CRD (Completely
Randomized Design). Each artificial media consisted of 33 replications. The maturity and
transformation (glochidia into juvenile) were examined under light microscope(40x). The
percentages of glochidia transformation cultured in formula 1 and 2 were 89.64 and 80.99 %
and the survival rates were 96.60 and 91.39 %, respectively. The percentage of transformation
and survival rate for formula 1 were higher than for formula 2 and were significantly different
(p (0.01). The duration for glochidia transformation, in both artificial media ranged from 10-
11 days.
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In the Inner Gulf of Thailand there are one species of porpoise, Neophocaena phocaenoides -
finless porpoise and three species of dolphins: Orcaella brevirostris- Irrawaddy dolphin,
Sousa chinensis - Indo-Pacific humpback dolphin and Tursiops truncatus- bottlenose dolphin.
Q. brevirostris inhabit only shallow and brackish water, while N. phocaenoides prefer
estuaries. Both can be found along the coast of the Inner Gulf of Thailand except Pattaya and
the lower part of the east coast. S. chinensis was commonly found in almost all estuaries
although it could sometimes be seen offshore. 7. fruncatus was usually found offshore, around
every islands but sometimes found along the coastline. Intrusion of O. brevirostris in Chao
Phraya and Bang pakong Rivers were recorded. At present, S. chinensis is seen in almost
every river within only a few km. from the mouth and there is only one species found in the
Mae Klong and Ta Chin River. S. longirostris was avery small population if it is not gone
entirely from the study area. The largest male N. phocaenoides (141 cm in length) and largest
female (133 cm.) which was in lactation period, were caught in August. Cephalopods,
crustaceans and fishes were found to be food of the finless porpoise. The Spinner dolphin in
the Gulf of Thailand should not be considered as S§. longirostris because it possesses
differences in morphological proportion and obvious smaller number of teeth. The other four
species could not be separated as new species as suggested by some authors because their
differences were not distinctively different enough.
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Physiological responses of coral boring bivalves to changes in salinity, copper concentration
and suspended sediment were investigated in 3 coral boring bivalves: Lithophaga malaccana,
Spengleria mytiloides and Gastrochaena cuneiformis found around the coral reef of Khang
Khao Island. Lithophaga spp. were found in many species of living and dead coral. S,
mytiloides and G. cuneiformis were found only in dead coral or partly dead coral. At the same
shell length, the heaviest were L. malaccana, G. cuneiformis and S. mytiloides respectively.
The sex ratio was nearly 1:1 and the values of BCI altered during 6 months. The BCI of L.
malaccana tended to increase while G. cuneiformis tended to decrease and S mytiloides
showed no significant variation for BCI during this time.

The physiological responses of boring bivalves to suspended solids showed in 2 patterns. The
first one was increased respiration as the clearance rate decreased, was found in G.
cuneiformis and S. mytiloides. The other one was increased respiration but with no change in
clearance rate. The responses to salinity changes at three levels i.e. 16 ppt., 24 ppt. and 32 ppt.
showed low scope for growth at low salinity in three species of boring bivalves. In the
responses to copper concentrations i.e. 0 pg 10 ug and 20 pg, the highest scope for growth
was found at 10 pg. The responses to the combined effect between variation of salinity and
copper concentrations showed a synergistic effect between salinity and copper. At salinity 16
ppt. and copper concentration 20 pg, the scope for growth had minimum value. The scope for
growth of G. cuneiformis found in any experiment was minus. Thus it may be concluded that
this species is the most sensitive boring bivalve when pollution occurs.
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Characteristic and Physiology of fungus Isolated
from Mushroom Termitomyces sp.

O. Sattayakul Graduate Student
P. Sihanonth Thesis Advisor
Chulalongkorn University

Termitomyces mushrooms from Nakornpathom, Nonthaburi, Nakornsawan, Kanchanaburi,
Yasothorn and Ubolrachatani provinces of Thailand were surveyed, collected and identified as
Termitomyces microcarpus (Betk et Broom) Heim, Termitomyces striatus (Beeli) Heim,
Termitomyces globulus Heim & Goossen. Termitomyces robustus (Beeli) Heim and
Termitomyces tyleranus Otieno respectively.

The mycelium isolated from all 7 species of Termitomyces mushrooms was grown better on
Czapek Dox Agar mixed with ground banana leaf than on any of following media : Malt
Extract Agar. Potato Dextrose Agar, Czapek Dox Agar, or Czapek Dox Agar mixed with rice
straw, or sugarcane leaf and coconut leaf.

Environmental factors that affect the mycelium growth of all 7 species such as temperature.
pH carbon and nitrogen sources were studied using the Completely Randomized Design in
order to determine conditions for optimum growth. The results showed that mycelium of all 7
species grew best on Czapek Dox Agar at 30°C, with pH range of 6-7, and using glucose 30
g/l as the carbon source and peptone 6.0 g/l as nitrogen source.

Comparison study between Termitomyces microcarpus fungus garden, which is mutualistic
with termite Odontotermes proformosanus Shiraki and pure fungus culture isolated from
fungus garden by simple light microscope and Scanning Electron Microscope showed the
spherules that distributed on fungus garden and in pure fungus culture. The different
phenomenon showed that mycelium grew only on spherules of pure fungus culture. Spherules
were developed from cluster of mycelia and the end of mycelia were swollen. The spherales
were collapsed when it reached 28 days. When removal termites from Termitomyces fungus
garden found that Xylaria will developed and grown cover fungus garden.

Ecological study of fungus gardens of Termitomuyces microcarpus showed that temperature,
moisture content, pH, organic carbon and organic nitrogen of fungus garden were 29°c. 57%,
43,3.5% and 1.7% respectively. Bacteria, fungi and actinomycetes are microorganisms that
were found in the fungus garden and soil around fungus garden. There were no significant
differences in number of microorganisms from these two samples.
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Ecological Separation of Gaur (Bos gaurus) and Banteng (Bos javanicus)
in Huai Kha Khaeng Wildlife Sanctuary, Thailand

T. Prayurasiddhi Graduate Student
D. Smith Thesis Advisor
University of Minnesota, Minnesota, U.S.A.

The ecological separation of gaur and banteng (two large sympatric wild bovids) was
studied in the Huai Kha Khaeng Wildlife Sanctuary (HKKWS), Thailand. The population,
herd structures, daily activity patterns and food habits were determined from direct
observation between 1983-1996. Four gaur and seven banteng were captured and radio-
collared during 1994-1995. There were estimated to be 300-350 gaur and 240-270 banteng
during 1994-1995. Mean annual home ranges of gaur were larger than those of banteng.
Seasonal home range sizes of gaur were slightly larger than banteng in the wet season,
whereas they were not significantly different in the dry season. Gaur herds shifted longer
distances from the wet to dry seasons while banteng were sedentary because they were more
tolerant to dry areas than gaur. Mixed-deciduous forest in the >200 to 600 m elevation zones
was the preferred habitat for both species in the wet season. In the dry season, gaur reverted to
a browsing diet near shade and water in evergreen of the > 400 m zone while banteng shifted
to forage on dry grass and browse further from water in the < 400 m zone. The inter-specific
competition between gaur and banteng was not high in either season because both species
optimized their foraging by being strict habitat selectors and allocating their time to different
activities. Each of these reasons permitted them to coexist in HKKWS.
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Taxonomic Study of Dye Plants for Natural Fiber in Thailand

P. Trisarasri Graduate Student
W. Thephuttee Thesis Advisor
Chulalongkorn University

The taxonomic study of dye plants used for natural fiber in Thailand has been undertaken
from June 1996 to January 1998. Primary data of dye plants and their dyeing process were
complied from literature as well as interviews with weaving groups in each region of the
country. Fifty one groups from 28 provinces were selected as study sites.

One hundred and forty-two (142) species, one subspecies and three varieties of dye plants
were recorded. They belong to 109 genera and 47 families. There are 137 species, one
subspecies and three varieties of dicotyledons and 5 species of monocotyledons. Dye plants
are of various habits, but most of them are trees. In general, bark, leaves and fruits are used,
from which brown, yellow and red are the main colours obtained. From this study, the taxa of
dye plants of high use belong to Caesalpiniaceae, Mimosaceae and Fabaceae; they consist of
13 species in 8 genera, 11 species and one subspecies in 8 genera, and 11 species in 7 genera,
respectively. Furthermore, it was also found that there are 67 species and one subspecies of
dye plants being used in the Northeast, the highest number among the regions. Second to the
Northeast is the North from which 55 species, one subspecies and one variety are recorded,
and 13 species are used in all regions. In this present study, full descriptions of all species
and basic uses, distributions, ecology, flowering and fruiting periods and photographs are
assembled. The specimens collected were either dried or preserved in spirit and are deposited
at the Professor Kasin Suvatabhandhu Herbarium, Department of Botany, Faculty of Science,
Chulalongkorn University.
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Effect of Humidity on Hatching Rate and Effect of Food-Type on Growth Rate of
Asiatic Softshell Turtle Amyda Cartilaginea Hatchlings

W. Kitimasak Graduate Student
K. Thirakhupt Thesis Advisor
Chulalongkorn University

A comparative study on the effect of humidity on hatching rate of the Asiatic softshell turtle,
Amyda cartilaginea eggs was conducted using hatching materials at 7 different humidity
levels (5-50 %) in closed plastic boxes. It was found that the hatching rate was highest
(35.15%) at 30 % humidity. The range of hatching period was between 74 to 95 days and was
not significantly different among all humidity levels. Temperatures outside the hatching boxes
were not significantly different from those inside the boxes but were significantly different
from those of the hatching materials at all humidity levels (p<0.05). There were correlations
among body length, width, height and weight of their mothers, but all these characteristics
were not correlated to the number, size and weight of eggs. The only correlation found
between eggs and hatchlings was their body weights (r=0.65,p <0.05). An egg with
developing embryo could be visually distinguished by a white spot at the apical area of the
egg which could be seen within 48 hours after laying.

During a 13-week study period on the effect of food types, it was found that the Asiatic
softshell turtle growth, on a weekly basis, in terms of body width, length and weight was not
significantly different when fed with softshell turtle food or food for carnivorous fish. The
softshell turtle fed more at 8.00 a.m. than 4.00 p.m. and the amount consumed during 7-day
period on both food types was not significantly different. However, the Fc. ratio in the group
fed with softshell turtle food was lower. Survival rate after 13-week study was 100% on both
experiments.

It should be noted that this study uses a hatching technique in a closed plastic box. This is to
facilitate a constant humidity level which was adjusted to the desired level only once at the
beginning of the experiment. The material used was selected because of its suitability, high
availability and low investment. In addition, hatchlings were individually reared in order to
prevent them from attacking each other and from disease transmission. The result of this study
may serve as a guideline for conservation as well as economic management of the softshell
turtle in the future.
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Comparative Study on Environmental Factors of Nesting Sites and Eggshell
Morphology of Wild and Captive Olive Ridley Turtle Lepidochelys olivacea

S. Wanghkulangkul Graduate Student
K. Thirakhupt Thesis Advisor
S. Chantrapornsyl Thesis Co-advisor

Chulalongkorn University

This study examined environmental factors on beaches which might affect nesting site
selection of the Olive Ridley Turtle, Lepidochelys olivacea, at Phuket island. The beaches
were assigned to four categories: group 1 comprised of open sea beaches on which wild turtles
still nest, group 2 were used by sea turtles 5 years or longer ago, group 3 contained beaches
with no record of sea turtles ever nesting, and group 4 is an artificial nesting beach in an
enclosure for captive Olive Ridley turtles at The Phuket Marine Biological Center. It was
found that the average width, slope, water and salt content of the beach sand, and the median
size of sand grains of the beaches in group 1 were significantly different from those of
beaches which turtles had never used. However, the beach length and the pH of sand were not
different statistically. The water and salt content of sand, pH, and median size of sand grains
of the beaches in group 1 were not significantly different from those in the enclosure. This
study found no clear evidence that the type and intensity of human activities behind the
beaches was correlated to turtle nesting success.

The comparative study on eggshell morphology of wild and captive Olive Ridley Turtles
showed that averages of wild eggs were significantly less than in captive ones in diameter,
total weight, weight of eggshell, wet weight of yolk and calorific content of yolk. Examination
of the thickness of calcareous and fibrous layers of eggshell by stereo zoom microscope found
no significant differences between eggs laid by wild and captive turtles.
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Behavioral Study of Maturation of White-Handed Gibbons (Hylobates lar) at
Khao Yai National Park, Thailand

U. Suwanvecho Graduate Student
W. Brockelman Thesis Advisor

S. Srikosamatara Thesis Co-advisor
S. Kitthawee Thesis Co-advisor

Mahidol University

A field behavioral study of the white-handed gibbons (Hylobates lar) was carried out in the
Khao Yai National Park, Thailand, from November 1995 to July 1996. The goal of the
research was to study the maturation process and to evaluate the roles of subadults in their
social groups. The research was focused on the differences between animals in proportion of
time they spent in social behavior and the social interactions of subadults with other
individuals.

Earlier studies indicated that subadults are peripherized by the adults after reaching
maturation, and automatically excluded from their groups. The findings from this study show
that subadults are not peripherized as soon as believed. Instead, they remained with their
family for several years even after maturation, and played positive roles in their groups.

The maturation process of subadult females was rarely observed in the wild. It was generally
believed that subadult females received the same level of antagonistic behavior from the
female adults as subadult males did from male adults. However, the subadult female in this
study had closer relationship with the adults and was not observed to be subject of aggression,
while the subadult males received frequently antagonistic behavior from adult males. This
phenomenon can be explained by the extra pair copulation and the kin-ship theory.

Reciprocal benefits are believed to exist between adults and subadults that remained in a
group after maturation. Two major benefits that subadults contribute to breeding adult pairs
observed in this study are : (1) aid in territorial defense and; (2) improved physical and social
development of juveniles through playing and grooming.
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Identification and Distribution of Fish Larvaein Mangrove Forest
at Sikao District, Trang Province

P .Tongnunui Graduate Student
N. Paphavasit Thesis Advisor
A. Termvidchakorn Thesis Co-advisor

Chulalongkorn University

Identification and distribution of fish lavae in a mangrove forest at Sikao District, Trang
Province, were carried out from May 1996 to May 1997. Sampling periods were scheduled
every two months at the total of 6 stations from the coastal water to the inner mangrove
forests. The fish larval tows were conducted twice each sampling period during the in-coming
high tide and the highest high tide. Salinity, temperature, pH, transparency and dissolved
oxygen were recorded in situ.

Of the total 20 families of fish larvae mostly marine fishes recorded from the area, the family
Gobiidae was the dominant group in terms of abundance and distribution. Fish larvae in the
families of Clupeidae and Blenniidae were next in term of abundance. The Sikao mangrove
forest serves as the nursing ground, feeding and shelters for various fishes. The marine fishes
that were classified as true mangrove dependent species were the permanent resident species
in the 9 families of Gobiidae, Clupeidae, Engraulidae, Gerreidae, Leiognathidae,
Hemiramphidae, Apogonidae, Sillaginidae and Tetraodontidae. Fishes in the mentioned
families came into the forest during their spawning period and occasionally came in to feed in
the mangroves when mature were: Blenniidae, Atherinidae, Ambassidae, Mullidae,
Syngnathidae, Terapontidae, Exocoetidae, Cynoglossidae, Monacanthidae, Soleidae and
Synodondidae. Fish eggs were recorded throughout the sampling period with the highest
density in May.

Fish larval abundance reflected seasonal variations with the highest density during the
Southwest Monsoon in the month of June, while the lowest density was recorded in March of
the Northeast Monsoon period. Most marine fish larvae showed different distribution patterns
according to the time of the tides. They were found concentrated in the coastal area where the
environmental changes were in a narrow range. Gobiidae larvae were widely distributed and
concentrated in the inner mangrove forest fringes. The wide range of environmental changes
occurred in the inner mangrove forest area. Clupeidae larval distribution showed significant
correlation with salinity, temperature and pH.
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The Role of Community Enterprises Affecting the Strength of
Community Forestry Management: A Case Study of Silalaeng Sub-district,
Pua District, Nan Province

L. Jommuang, Graduate Student
P. Tangsikabuth Thesis Advisor

A. Panyanuwat Thesis Co-advisor
C. Leesuwan Thesis Co-advisor

Chiang Mai University

The objectives of this study were to investigate the role of community enterprises affecting
the strength of community forestry management, and to study the relationships between
community enterprises and the strength of community forestry management. The study was
conducted mainly in Silalaeng Sub-district, Pua District, Nan Province. Documents were
studied, and observations made, and both structured and unstructured interviews used to
collect data. Research also took place as the researcher participated in a number of activities
of Donchai village, Silalaeng Sub-district, Pua District, Nan Province.

The results of the study were as follows: The important factor that helped strengthening the
community forestry management was the economic condition. When the economy of the
community was secure, the community was capable of solving its problems, in this case, by
having community enterprises to develop the economy. As the community had an
organization to handle its business, and gain through long-term benefits, the people could earn
their living well, resulting in continuity in the conservation of their culture. Community
enterprises were a way of doing business in which the production is appropriate to the unique
way of life, society, economy, and ecological system of the community. Those enterprises
were conducted by the people in the community; they had organized themselves as a local
village group with participation of all the members in determining the direction and operations
of all group activities. Such business suited the needs of the majority of members, and
provided a realistic base appropriate to way of life, local wisdom, economic conditions,
society, and ecological system. The effectiveness of the community of Silalaeng Sub-district
to solve the problem of conservation via community forest management showed the capability
and development of the people’s organizations. Such capability was focused on the
management of their own natural resources. It was important to recognize that this was a
reality which had resulted from the learning process within the community, and between the
community and outside organizations. The work of the villagers in this respect needed to be
conceptualized in terms of the their rights and the power of community organizations to
participate in the decision-making process. When that matter was covered, it was necessary
for the state to set conditions for promoting the local people to start to develop local
organizations for a participatory approach to community forestry management in the future.
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Mitochondrial DNA Sequence Variation Within And Between Red Junglefowl
(Gallus gallus gallus and G. g. spadiceus) In Thailand

B. Siriaroonrat Graduate Student
W. Meckvichai Thesis Advisor
T. Tirawatnapong Thesis Co-advisor

Chulalongkorn University

Two subspecies of red junglefowl are described using the differences in their earlobe color.
Gallus gallus gallus carries a white earlobe while that of G. g. spadiceus is red.

Ten animals from each subspecies were measured for 5 morphomtetric parameters. The
analysis found that 4 out of 5 showed non-significant differences, but one character, the beak
length, showed significance difference between the two subspecies using the analysis of
variance (ANOVA).

DNA sequence analysis of 225 base pairs in the mitochondrial control region (D-loop)
showed phylogenetic branching of the two subspecies using genetic distance analysis.
Sequence divergence within the subspecies ranged from 0 to 6.54 %, while the divergence
between the two subspecies ranged from 1.34 % to 8.0 %.
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The Survey and Collection of Some Cereals Legumes and Earth Crops Consumed by
the Minorities in Some Areas of Doi Mae Salong in Chiang Rai Province

R. Pongsattayapipat Graduate Student
C. Trisonthi Thesis Advisor

P. Trisonthi Thesis Co-advisor
Chiang Mai University

The survey and collection of some cereals legumes and earth crops consumed by the minorities was
conducted to collect varieties and study the basic morphological characters of each plant, which is
used by the 5 groups of minority peoples in Doi Mae Salong, Chiang Rai Province. These are
Yunanese, Akha, Lahu, Yao, and Lisu. By interview and collection through a minority
interpreter, specimens were collected and photographed for identification as to species and
varieties. Available references and comparison of specimens through herbaria were used,
identification was then rechecked by a specialist. The specimens were deposited at the
Ethnobotanical Research section, Faculty of Science, Chiang Mai University and the
Herbarium at the Queen Sirikit Botanic Garden. The results indicated that there are many
cereal strains which are consumed by the minorities such as Oryza sativa Linn. 14 strains, Zea
mays Linn. 11 strains, Sorghum bicolor Moench. 2 strains and Coix lachryma-jobi Linn. 1
strain. Eleven species of legumes were collected and all have some economic value, such as
Phaseolus vulgaris Linn. Glycine max (L.) Merr. and Pisum sativum Linn. etc. Nine species of
earth crops were also collected, such as many varieties of Colocasia esculenta Schott., Canna
edulis Ker-Gawl., Amorphophallus sp. and Arisaema sp. etc.
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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' Thesis Co-advisor
S. Pattanakiart’ Thesis Co-advisor

Prince of Songkla University, “Mahidol University

Ten species of seven genus of aquatic plants were found by ground truthing of 8 stations
within Ku Khud Lake in Songkhla. Seven species (Ceratophyllum demersum L., Cladophora
sp., Hydrilla verticillata (L.f) Royle, Najas graminea Raffeneau-Delile, Najas malesiana de
Wilde, Najas marina L., and Potamogeton malaianus Miq.) are submerged. Others
(Eleocharis dulcis (N.L. Burman) Trin. ex Henschel, Scirpus litoralis Scharder, and Paspalum
vaginatum Swartz) are emergent. All of those species were distributed aggregately; the
dominant species in the study area was Cladophora sp. Remote sensing with ground truthing
data, landsat TM data in April 1996, April 1992 and May 1989 were used. They could be
catalogued by supervised classification to 3 groups of aquatic plant. It was found that the first
group was composed of emergent and submerged plants. Another group was composed only
of submerged plants. The third group had more species and biomass than the second group.
By use of the geographic information system (GIS), geometric error of all the classified
images were corrected and then applied in order to study changes of aquatic plant areas by
layer analysis. It was found that the aquatic plant area increased by 9.6 km? in May 1989 to
19.91 km” in April, 1992 and decreased 13.8 km” from April, 1992 to 6.11 km” in April, 1996.
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Species Diversity of Caddisflies (Trichoptera: Hydropsychidae)
in Phromlaeng and Yakruea streams, Nam Nao National Park

S. Radomsuk Graduate Student
N. Sangpradub Thesis Advisor
Khon Kaen University

Sixteen hydropsychid caddis species were investigated monthly in Phromlaeng and Yakruea
streams within Nam Nao National Park from July 1996 to June 1997 Twelve species were
found to inhabit Phromlaeng stream: Cheumatopsyche charites, C. copia, C. globosa,
C. chrysothemis, Pseudoleptonema sp.1, Hydropsyche sp.1, Hydromanicus chattrakan,
H. serubabel, Diplectrona sp.1, Macrostemum sp.1, Macrostemum sp.2, Macrostemum sp.3.
The first ten species with the exception of C. chrysothemis, plus M. dohrni, M. midas,
Hydropsyche sp.2 and Hydatomanicus klanklini were found in Yakruea stream.
Documentation of the life history and descriptions of each caddis species is in progress. Water
quality is not different between the two streams, but conductivity and total dissolved solids are
greater in Yakruea than in Phromlaeng.
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Trichocerca porcellus (Gosse) W&z Wolga spinifera (Western) aqaﬁ%mn%mnmnﬁqmﬁa Lecane Ta3a3un ey
uriana Lepadella, Trichocerca Waz Brachionus SNaRIAL T,saLwas‘ﬁwuahumnLﬂwﬁﬂﬁwwws’nszmﬂagﬁa
Iaﬂua:f;”ammuau \&ur Brachionus angularis Gosse, Lecane bulla (Gosse), Brachionus falcatus Zacharias,
Brachionus forficula Wierzejski, Keratella tropica (Apstein), Polyarthra vulgaris Carlin, Uz Lecane hamata
(Stokes) sRafinvamluanadunzTueanidoslduaziaeold laun Brachionus donneri Brehm, Brachionus
niwati Sanoamuang, Segers&Dumont, Lecane blachei Berzins, Lecane segersi Sanoamuang W8c Lecane

L. & A, Yo a & P 3
shieli Segers & Sanoamuang HamsANENATWNIWEWIUTsEeiMmusvasdsinalnofatwiu 266 FUTF

Biodiversity of rotifers in Nakhon Ratchasima Province

S. Savatenalinton Graduate Student
L. Sanoamuang Thesis Advisor
Khon Kaen University

Aspects of the species composition and distribution of rotifers from 77 habitats (207 samples)
in Nakhon Ratchasima province were examined in this study from June 1996 - April 1997. In
total, 42 genera, 190 species of rotifers were identified. One of which, Lecane baimaii n. sp.,
is new to Science. One species, Scaridium elegans Segers & De Meester, is new to Asia and
10 (Lecane decipiens (Murray), Lecane donneri Chengalath & Mulamoottil, Lecane grandis
(Murray), Lecane punctata (Murray), Lecane serrata (Hauer), Lecane thienemanni (Hauer),
Lepadella akrobeles Myers, Lepadella elongata Koste, Trichocerca porcellus (Gosse) and
Wolga spinifera (Western)), are new records for Thailand. The most diverse genera were
Lecane, followed by Lepadella, Trichocerca and Brachionus, respectively. The most plentiful
species found were cosmopolitan and cosmotropical; e.g., Brachionus angularis Gosse,
Lecane bulla (Gosse), Brachionus falcatus Zacharias, Brachionus forficula Wierzejski,
Keratella tropica (Apstein), Polyarthra vulgaris Carlin and Lecane hamata (Stokes).
Additionally, 5 species (Brachionus donneri Brehm, Brachionus niwati Sanoamuang, Segers
& Dumont, Lecane blachei Berzins, Lecane segersi Sanoamuang and Lecane shieli Segers &
Sanoamuang) appear to be endemic to south and southeast Asia. This result brings the total
Rotifera of Thailand to 266 species.
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Diversity of Ground Flora along Mae Mon Stream at Altitudes 475 to 575 Metres At
Chea Son National Park, Lampang Province

M. Panatkool Graduate Student
V. Anusarnsunthorn Thesis Advisor
J. F. Maxwell Thesis Advisor

Chiang Mai University

A survey of the vascular ground flora along Mae Mon Stream at Jae Son National Park,
Lampang Province was conducted from April 1996 to March 1997. The survey area extended
from the headquarters area at 475 m to the reservoir at 575 m, the total length of the area
being c.2.6 km. Collecting was done twice a 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, the specimen were then pressed, preserved until drying at the Chiang
Mai University Herbarium where identifications, specimen processing, distribution, and filing
were made. A total of 128 species of vascular plants were collected. Detailed descriptions of
81 species were made. The most common dicotyledon families include Leguminosae,
(Papilionoideae) (13 species), and a monocotyledon Zingiberaceae (15 species). Various
phenological notes were made including seasonality of flowering, fruiting, and leaf production
for the deciduous or annual species. Habitat preferences, abundance, and other notes are
included for each species.
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Biodiversity of Phytoplankton and Benthic Algae in Mae Sa Stream,
Doi Suthep-Pui National Park, Chiang Mai.

P. Waiyaka Graduate Student
Y. Peerapornpisal Thesis Advisor
Chiang Mai University

Biodiversity of phytoplankton and benthic algae in Mae-Sa stream from March 1997 to
February 1998 in 6 sampling sites at altitudes from 650-1,075 m above sea level were
investigated along with the physico-chemical water quality. One hundred and twenty four
(124) species of benthic algae (mostly diatom) were the most abundant, followed by 102
species of phytoplankton and 13 species of filamentous macroalgae. Most of the species of
benthic algae belonged to Cocconeis placentula Ehrenberg, Achnanthes minutissima Kiitzing
and Gomphonema augur Ehrenberg whereas the phytoplankton were Melosira varians
Agardh, Fragilaria ulna (Nitzsch) Lange-Bertalot and Surirella capronii Brébisson. The
highly abundant filamentous macroalgae such as Spirogyra spp. and Cladophora spp. were
also found. Some benthic algae could be used as indicators for eutrophication in waters with
high levels of organic matter and turbidity, and others for unpolluted waters with low a
concentration of nitrogen.
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Structure, Litter Fall Production and Leaf Decomposition in a Mangrove
(Lumnitzera racemosa Willd. dominant species ) Stand in Songkhla Lake

N. Srisuwon Graduate Student
S. Angsupanich Thesis Advisor
S. Maneepong Thesis Co-advisor

Prince of Songkla University

Study of the structural characteristics of mangrove forest was carried out in a small area of
about 0.8 ha. The dominant species was Lumnitzera racemosa Willd. The stem density was
about 5506 trees ha”'. The average height was 7.4 m. The average diameter breast height
(DBH) was 6.6 cm. The amount of total litter fall was estimated by trapping the litter over a
12 month period. The average litter was 1543 g dry weight m? yr of which 81% was leaf
material. The monthly maximum litter fall (196.49 g dry weight m™) was in October (the
beginning of heavy rainy season) while the minimum (56.88 g dry weight m?) was in July
(the light rainy season). The element content of yellow senescent leaves of L. racemosa
consisted of 42.37% carbon, 2.54% calcium, 0.90% potassium, 0.72% magnesium, 0.54%
nitrogen, 0.23% sulfur and 0.04% phosphorus. The decomposition of L. racemosa senescent
leaves was studied using litter bag technique placed on different substrate in the study area for
12 months. The litter decayed rapidly in the first 4 weeks of immersion in seawater and
thereafter, the rate gradually decreased. The decomposing leaves decreased to between 44 -
65 % of the initial leaf weight during this period. In addition, benthic fauna such as
turbellaria, mollusks, polychaetes, oligochaetes, insect larvae, isopods, shrimps and crabs
were found in the litter bags. Some characteristics of soil and water were also determined.
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Study on Morphology, Physiology and Fatty Acid Profiles of
Aschersonia for Identification of Closely Related Fungal Taxa

P. Luttisungneon Graduate Student
Y. Lertwerawat Thesis Advisor
N. H. Jones Thesis Co-advisor

King Mongkut’s University of Technology Thonburi

This study is an investigation of the composition of the fatty acids for five strains of
Aschersonia. Growth was on four media (PYGM, PDB, MSM and SDB) at 22°C and various
temperatures; 15, 20, 22°C. The five strains of Aschersonia were composed of C16:0, C18:0,
C18:1 and C18:2 (the last is a major fatty acids component). Type of fatty acid composition
did not depend on media or temperature. Statistical analysis with Genstat 5 showed
temperature has a highly significant effect on fatty acid composition of the five strains of
Aschersonia except C 16:0. However, different media also showed a highly significant effect
on the fatty acid composition. Separating this group of species using fatty acid analysis can
show a high efficiency when a lot of samples were used. Morphology is very important for the
taxonomy and should still be used in support of other methods. In this experiment, when the
five strains of Aschersonia were grown on different solid media, though conidia were
produced, size varied depending on the media used. In the past, separation of these fungi was
on the size of conidia for each species. Diagnosis by size of spore should be carefully
considered and the conditions always controlled, especially the media.
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Selection of Pisolithus tinctorius Ectomycorrhizal Fungi
for Reforestation Program in Thailand

C. Phosri’ Graduate Student
P. Sihanonth ! Thesis Advisor
A. Chalermpongse * Thesis Co-advisor

'Chulalongkorn University, “Royal Forest Department

The study of the effect of environmental factors such as temperature and pH on growth of 14
isolates of ectomycorrhizal fungi, Pisolithus tinctorius from different sources in the country,
in order to select strains for producing inoculum By using Completely Randomized Design,
the result revealed that the optimum temperature was 30 ¢ with the optimal pH between 5-7 .
The studies of the effect of inoculum of selected isolates of P. tinctorius in forming
ectomycorrhizas and growth response in Pinus kesiya and Eucalyptus camaldulensis seedlings
1s being investigated.
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The Impact of Hilltribes on Wildlife Diversity, Abundance, and Distribution in
the Tropical Forest in Northern Thailand

A. Pattanavibool ' Graduate Student
P. Dearden’ Thesis Advisor
U. Kutintara” Thesis Advisor in Thailand

"University of Victoria, CANADA, * Kasetsart University

The study of the impact of land use and forest alteration by hilltribes on wildlife diversity,
abundance, and distribution has been carried out in Omkoi and Maetuen Wildlife Sanctuaries
in Chiang Mai and Tak Provinces. The study focuses on habitat fragmentation effects on
wildlife using the areas. The objectives of the study are to compare wildlife use of forest
remnants with different matrix types, to understand relationships between physical
characteristics - such as remnant size, shape, connectivity, distance from the villages, types of
surrounding vegetation - and wildlife diversity and abundance. In addition, the study will
determine whether wild animals have been effected by human-induced forest edges.

Only hill evergreen forest remnants were sampled which include 4 remnants in Omkoi WS
and another 4 in Maetuen WS. The sites, Omkoi and Maeteun, are different in terms of the
intensity of land use. Remnants in Maetuen, created by the Hmong, are mainly small and
surrounded by agricultural lands, mainly cabbage and dry rice fields. On the other hand, most
remnants in Omkoi are still large and surrounded by anthropogenic grasslands, abandoned
fields, secondary growths, plantations, and dry-dipterocarp forest. The area was altered by the
Hmong, Karen, and Lesaw. A line transect method was used to survey animals including birds
and mammals. Transect lengths vary from 800 to 1,000 m depending on size of the remnants.
A trap record station was also built which is a 1x5 rectangular plot on the forest floor where
the litter was cleared and the soil tilled to make a soft zone to get animals’ imprints. Each
remnant contains 32 to 40 such stations. The survey was started in September 1997 and the
sites have been revisited almost every month.

After 7 site visits it was found that species diversities of birds in remnants number 1 to 4 in
Maetuen were 51 species (24 families), 54 (21), 51 (21), and 63 (26) respectively. Remnant
numbers 5 to 8 in Omkoi have bird diversities as 70 (26), 60 (22), 58 (19), 67 (23)
respectively. Furthermore, large birds such as Great hornbill (Buceros bicornis), Brown
hornbill (Ptilolaemus tickelli) were found to be using remnants in Omkoi but none were found
in Maetuen. Concerning mammals, Maetuen remnants 1 to 4 supported 6 species (5 families),
2 (2), 7(7), 5 (5) respectively. Mainly Wild pig (Sus scrofa) and Barking deer (Muntiacus
muntjak) have been sighted in Maetuen. Remnant numbers 5 to 8 contained 9 (7), 12 (10), 9
(8), 8 (7) of mammals respectively. These include large mammals such as Tiger (Panthera
tigris), Elephants (Elephas maximus), Sambars (Cervus unicolor), and primates such as
White-handed gibbons (Hylobates lar), Silver langur (Presbytis cristata). Further results and
analyses will be presented upon completion of the study.
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In vitro Conservation and Propagation of Dendrobium cruentum Rchb.f.

K. Kititrakunyanun Graduate Student
S. Tantiwiwat Thesis Advisor

S. Surawatananon Thesis Co-advisor
C. Piluk Thesis Co-advisor

Kasetsart University

Seeds of Dendrobium cruentum Rchb.f. were aseptic sowed on Vacin and Went (VW) solid
medium and the seedlings of 1.50 cm. in height were cultured on VW which was
supplemented with BA (benzyl adenine) at O, 1, 2 and 4 ppm. for 2 months. The results
showed that seedlings which obtained 1 ppm. BA gave the highest shoot number, 1.65
shoots/piece. The seedlings, which were 2.70 cm. in height, 0.2 gm.in fresh weight and 0.02
gm.in dry weight, were treated with paclobutrazol at 0, 0.0001, 0.001, 0.01, 0.1 and 1.0 ppm.
on VW for 4 months to increase the chlorophyll contents. The chlorophyll contents reached
the highest values at 0.41 mg./gm.fresh weight of leaf and also gave the highest fresh weight
and height, 10.07 cm. and 1.57 gm. respectively at 0.0001 ppm. concentration of
paclobutrazol. All of the seedlings were then transplanted with or without growing medium of
osmunda or coconut husk. The viability percentage was more than 90 percent.
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Avifauna in To Thep and Khuan Hin Lub Forest,
Amphoe Sabayei, Songkhla Province

N. Suwannakarn Graduate Student
R. Tansakul Thesis Advisor
Songkla University Hadyai

The Thepa upstream forest, Sabayoi District, Songkhla Province was surveyed from
September 1997 to June 1998. Direct census and indirect census were selected for the field
record. Small insect-eating birds were found along the stream and bigger birds such as
Hornbills and Great Argus were found on the higher mountain areas.

Indirect census was done every month by interviewing the nearby villagers and by observing
the animal remains. The surveys found endangered species and important species of birds
such as Great Argus (Argusianus argus), White—crowned Hornbill (Berenicornis galeritus),
Black Homnbill (dAntsracoceros malayancs), Bushy-crested (Anorrhinus galeritus) Great
Hornbill, (Bucerus bicornis) Helmeted Hornbill (Rhinoplax vigil) and Wreathed Hornbill
(Rhyticeros undulatus). One hundred thirty-three (133) species of birds in 33 families were
found during the surveys from September 1997 to June 1998, most of them are protected
species.
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Exploration of Plant Species in To Thep and Kuan Hin Lup Forest,
Amphur Sabayoi, Songkhla Province

P. Pangkul Graduate Student
S. Sdoodee Thesis Advisor
Prince of Songkla University

The exploration of usable plant species in To Thep and Kuan Hin Lup Forest, Amphur
Sabayoi, Songkhla Province was implemented by the permanent establishment of survey
plots. Six plots 50 x 50 m. and 12 plots 10 x 10 m. were established at 2 attitudes (100 and
200 m. above sea level). The period of exploration is during the rainy and summer seasons of
1997-1999. The survey found 64 species of shrubs and herbs and 3 species of trees which are
useful.
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Impact of Tourism on Coral

N. Kornkanitnanl Graduate Student
S. Sudara Thesis Advisor
Chulalongkorn University

Marine tourism is very prominent, but at the same time activities and behaviors of tourists can
cause deterioration of coral reefs, which are one of the important resources for tourism.
Tourism poses several problems for coral, for example, tourist boats anchoring on coral,
accumulation of garbage, divers standing or walking on the coral. In additional to damage
which occurs to the coral during tourist dives, hotels and resorts discharge waste water which
causes degradation in water quality. This study focused on these various impacts of tourism.

Comparing the behavior of three types of divers, SCUBA divers, snorkellers and sea walkers,
all of which might cause damage to the corals while diving, the results revealed that in a 30
minute diving interval each snorkeller touched coral or other marine biota 19 times that more
than SCUBA divers and sea walkers who touched 11 and 1 times, respectively. Snorkellers
touching led to coral breakage up to 82.34%, compared with only 0.78% by sea walkers,
whereas SCUBA divers did not cause any notable breakage.

Within the period of 5 years. Nang-Yuan Island, one of the most popular snorkelling sites,
living coral coverage declined by about 17% from what it used to be. In contrast, at Chalok-
Bankao Bay, which was a less popular snorkelling site, the percentage of living coral was, on
the contrary, slightly increased.

Four areas were selected, two coral communities in Thonglang and Sungwan beach at Lam
Island, off Pattaya Chonburi Province, and two coral communities in Nang-Yuan Island and
Chalok-Bankao Bay(Tao Island), Surathani Province. Each site had been opened to tourism
differently both in time and frequency of use. The four areas studied had almost the same
extent of coral breakage between 1.17-2.83 points per 60 m?. In the reef flat or shallow water
zone, tourists always walked on coral which caused more breakage than divers who visited
reef slopes or deeper zones. At Koh Larn, Pattaya, a popular tourist site, garbage collected
from coral communities area was composed of glass bottles and beverage cans. More garbage
was collected from areas off Pattaya, which were visited more frequently by tourists, than
Nang-Yuan Island and Chalok-Bankao Bay. Maximun and minimum weights were 10.34 and
0.34 kg/area 1,000 m?, respectively. Moreover, the detection of tar balls on the beaches, used
for comparing the extent of pollution from boats, revealed that little tar balls were found on
Thonglang and Sungwarn beach, while no detection was reported from the beaches at Nang-
Yuan Island and Chalok-Bankao Bay due to smaller number of boats. Concerning water
quality, analysis of total suspension solid, nitrate and phosphate were found within the
standard set for recreation and coral conservation purposes. Thonglang and Sungwan beach
which is located closer to the mainland had slightly higher value of total suspension solid,
nitrate and phosphate than Nang-Yuan Island and Chalok-Bankao Bay.
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Studies on Megasporogenesis and Megagametogenesis of 20 Species of
Cyperaceae in Northeastern Thailand

P. Itharat Graduate Student
A. Thammathaworn Thesis Advisor

P. Chantaranothai Thesis Co-advisor
P.Theerakulpisut Thesis Co-advisor

Khon Kaen University

Developmental studies of megaspore and megagametophyte of 20 species of Cyperaceae in
northeastern Thailand by clearing technique reveal that megagemetogenesis comforms to
Polygonum type. The ovule structures used for classification to tribes and genera are nucellus
and nucellus cells charactor, number of parietal tissue layers in each stages of development,
pattern of tetrads arrangment, shape and size of embryo sac, arrangment of cells and nuclei in
embryo sac, presentation and position of hypostase before fertilization, obturators and inner
integument in micropylar region. Ovule size of each studied species recognizes its stage of
development.
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A Study on Morphology, Chromosome and Pollen of the Family Zingiberaceae
in Phu Phan National Park

S. Saensouk Graduate Student
P.Chantaranothai Thesis Advisor

A. Thammathaworn Thesis Co- advisor
S. Bunnag Thesis Co- advisor

Khon Kaen University

Morphology, chromosome and pollen of family Zingiberaceae in Phu Phan National Park
have been studied between August 1997 and July 1998. A total of 43 plant specimens in 9
genera and 39 species were collected. The specimens collected belong to Alpinia, Amomum,
Boesenbergia, Curcuma, Elettariopsis, Globba, Kaempferia, Stahlianthus and Zingiber.
Among these, 27 species were identified, described and the chromosomes counted. The pollen
of three taxa were treated by acetolysis methods and also described. The rest of the collected
specimens will be studied. One taxa is probably new to science.
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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-advisor

Khon Kaen University

Morphological study of genus Polygonum L. in the Northeast of Thailand has been carried out
between August 1997 and June 1998. A large number of specimens kept at the Department of
Agriculture, Bangkok and The Forest Herbarium, Bangkok as well as collected specimens
have been examined. Eleven taxa species were collected, 10 of them have been identified and
carefully described. Anatomical studies have been investigated by both paraffin and peeling
methods. Pollen morphology has been analysed by acetolysis method and also studied. The
pollen were examined with light microscope and scanning electron microscope.
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The Family Commelinaceae in Phu Phan National Park

W. Manusilp Graduate student
P. Chantaranothai Thesis Advisor

A. Thammathaworn Thesis Co-advisor
S. Bunnag Thesis Co-advisor

Khon Kaen University

A study the family Commelinaceae in Phu Phan National Park has been undertaken from
October 1996 to March 1998. The result classification is in 6 genera, 20 species: Aneilema 2
species, Commelina 5 species, Cyanotis 4 species, Floscopa 1 species, Forrestia 1 species and
Murdannia 7 species. Morphological study of the 20 species has been completed. The
description of all species is given together with the ecological information, flower-fruit
season, vernacular name, scientific name, color photographs, line drawing as well as key to
genera and key to species. Anatomical study of leaves, leaf sheath and stem of all species has
been investigated by comparison between the peeling method using staining with safranin and
paraffin technique. Dried and spirit-preserved specimens and microscopic slides of anatomical
preparation collected are deposited at the Herbarium of Biology Department, Faculty of
Science, Khon Kaen University.
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Morphology and Toxin Production of Dinoflagellate Genus Alexandrium
in The Upper Gulf of Thailand

C. Songroop Graduate Student
A. Piumsomboon Thesis Advisor
A. Kangsuwan Thesis Co-advisor

Chulalongkron University

Alexandrium-like cells were isolated for monoclonal cultures from live phytoplankton
samples collected from coastal areas, river mouths and aquaculture ponds around the inner
and the eastern part of the Inner Gulf of Thailand. Only eight Alexandrium clonal cultures
from different areas, 2 clones from the river mouth and 6 clones from aquaculture ponds, were
selected for morphological study, growth pattern study and ability to produce toxin. The result
of the morphological study showed that there are likely only two groups of Alexandrium
species, A. minutum and A. tamarense. The typical shape of Alexandrium cells found in this
study are globular to pentagonal. From eight cultures, only two groups of distinctive cell size
can be recognized, 15-25 micron and 24-35 micron. The study of growth pattern showed that
specific growth rate of these eight clones are in the range of 0.40-0.65 (cell/day) and the
maximum cell numbers ranged from 15,555 to 34,155 cell/ml. For toxicity test, mouse
bioassay and HPL.C were used. The result of the mouse bioassay indicated that only one clone
of culture from the Chao Praya river mouth is able to produce toxins and the toxicity ranged
32.80 MU to 33.94 MU.
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Zooplankton in Mangrove Area at Sikao District, Trang Province
with Emphasis on Shrimp and Crab Larvae

S. Chuaypanang Graduate Student
A. Piumsomboon Thesis Adviser
S. Sudara Thesis Co-adviser

Chulalongkorn University

The study of diversity and abundance of zooplankton with emphasis on shrimp and crab
larvae was carried out from May 1996 to May 1997 in a mangrove area at Sikao District,
Trang Province. Plankton samplings were conducted during spring tide using plankton net of
103 p mesh size. Zooplankton communities in this mangrove are composed of 41 groups from
15 phyla. The most common and abundant zooplankton are in Phylum Arthropoda,
particularly copepods and nauplius larvae. These zooplankton were found to exist in the
density of more than 1,500,000 individuals « 100 m> and 250,000 individuals « 100 m>,
respectively. Gastropod and pelecypod larvae, chaetognaths and polychaete larvae were next
in term of abundance. Among the larvae of economically important zooplankton, crab larvae
were more abundance and a more diverse group than shrimp larvae. Most crab larvae were in
zoae stage with the average number of 9,602 individuals + 100 m™, while shrimp larvae were
in both zoae and post-larva stage with the average density of 692 individuals ¢ 100 m> The
result suggested that Sikao mangrove is one of the productive coastal ecosystems and plays an
important role as nursery and feeding ground for several economically important marine
organisms.
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Diversity and Abundance of Phytoplankton in Mangrove Forest
at Sikao District, Trang Province

V. Gunbua Graduate Student
A. Piumsomboon Thesis Advisor
T. Lirdwitayaprasit Thesis Co-advisor

Chulalongkorn University

Sixty-three genera of phytoplankton from 5 divisions found in a mangrove area at Klong
Sikao consisted of 4 genera of Division Cyanophyta (blue green algae), 4 genera of Division
Chlorophyta (green algae), 7 genera of Division Dinophyta (dinoflagellate), 47 genera of
Division Bacillariophyta (diatom) and 1 genera of Division Chrysophyta (silicoflagellate).
Phytoplankton often in abundance were Cyclotella spp.; Bacillaria spp.; Navicula spp.;
Paralia spp.; Plurosigma & Gyrosigma spp.; Rhizosolenia spp.; Thalassiosira spp.;
Anabaena spp. and Oscillatoria spp. The highest occurrence of 56 genera of phytoplankton
was in August 1996 and the lowest, 41 genera, occurred in December 1996. On the other
hand, maximum density of phytoplankton, 404,865 cells/l, occurred in December 1996 and
the minimum, 81,514 cells/l, occurred in March 1997. Environmental parameters during
sampling period were: Temperature, pH, salinity, dissolved-oxygen, transparency, depth, were
in the range of 26.34-30.99 C°, 5.08-8.04, 19.67-28.99 ppt., 6.36-7.92 mg/m’, 0.50-1.38 m.
and 3.57-5.25 m. Analyses of sea water revealed the concentrations 0.03-0.26 mg/l of
phosphate, 0.004-0.049 mg/l of nitrate, 0.25-6.89 mg/l of silicate and 2.25-6.38 mg/m’ of
chlorophyll a. The total organic carbon and nitrogen varied in the range of 0.66-2.10 mg/m’
and 0.02-0.10 mg/n?’, respectively.
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Selection of Pisolithus tinctorius Ectomycorrhizal Fungi
for Refirestation Program in Thailand

C. Phosri’ Graduate Student
P. Sihanonth’ Thesis Advisor
A. Chalermpongse’ Thesis Co-advisor

'Chulalongkorn University, “Royal Forest Department

The study of the effect of environmental factors such as temperature and pH on growth of 14
isolates of ectomycorrhizal fungi, Pisolithus tinctorius from different sources in the country,
in order to select strains for producing inoculum By using Completely Randomized Design,
the result revealed that the optimum temperature was 30 ¢ with the optimal pH between 5-7.
The studies of the effect of inoculum of selected isolates of P. finctorius in forming
ectomycorrhizas and growth response in Pinus kesiya and Eucalyptus camaldulensis seedlings
is being investigated.
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Genetic variation and population structure of the black tiger prawn
Penaeus monodon in Thailand determined by microsatellite markers

P. Supungul Graduate Student
A. Tassanakajon Thesis Advisor
W. Kamonrat Thesis Co-advisor

Chulalongkorn University

Three microsatellite loci were used to study population genetics of the black tiger prawn
(Penaeus monodon) by using Polymerase Chain Reaction (PCR). Genetic variation in 5
populations were three from the Andaman Sea (Satun, Trang, Phang-nga) and two from the
Gulf of Thailand (Chumphon, and Trad). All microsatellite loci were shown to be highly
polymorphic; heterozygosity ranged from 0.66 - 0.80 and average alleles per locus ranged
from 2223 - 26.33. The effective number of alleles revealed that Chumphon (17.57) has the
highest genetic variation followed by Trang (16.97), Trad (15.15), Satun (14.3) and Phang-
nga (14.18). The testing for adjacent pairwise comparisons showed that by using the global
test, the Andaman Sea populations appeared homogeneous (adjusted by a sequential
Bonferoni) and there was a significant difference (Fisher , p<0.005) between the Andaman
Sea and the Gulf of Thailand populations. At the loci CUPmo 18 and Di 25, Chumphon and
Trad were significantly different (p<0.0001). By using unbiased estimate of F-statistics
approach, the overall of 6(0.0093) is also small, indicated low levels of populations
subdivision. However this study demonstrates that microsatellite loci can be useful in
studying population structure of P. monodon.
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Study of Diversity of Fruit Fly’s Parasitoids by Mitotic Chromosome Technique

S. Singhapong Graduate Student
T. Kitthawee Thesis Advisor
Mabhidol University

The fruit fly parasitoid, Diachasmimorpha longicaudata, is in the Order Hymenoptera, Family
Braconidae. This parasitoids is a natural enemy of the agricultural pest flies, Bactrocera
dorsalis and Bactrocera correcta. The female parasitoid deposits its eggs in third-instar larvae
of the fruit fly. Afterwards, eggs develop to larvae, feeding on hemolymph of the fruit fly
larvae. The fruit fly larvae will pupate; and subsequently develop to the parasitoid pupae and
emerge to adult, destroying its host. Unmated females can lay unfertilized eggs which develop
into males having haploid chromosomes (n=20). Fertilized eggs develop into female adults
having diploid chromosomes (2n=40). Nerve ganglia of third-instar larvae were prepared
using an air-drying technique described by Baimai (1975). Chromosomes were stained by G
and H-banding to compare patterns. Each chromosome had a different band pattern. Mitotic
chromosomes consist of 13 submetacentric , 2 subtelocentric and 5 metacentric.
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Syndrome of food species in the white-handed gibbons (Hylobates lar)

C. Kanwatanakid Graduate Student
W. Brockelman Thesis Advisor
Mahidol University

The proposed research will be conducted at Khao Yai National Park. Fruit from
approximately 76 different species of tree and climbers have been found to be eaten by white-
handed gibbons (Hylobates lar). They are prominent seed dispersers of the tree and climbers
species and therefore they benefit the forest by aiding germination. The species identity of
fruits eaten by gibbons can be studied by collecting seeds from feces. Fruits are also collected
under the trees and identified using reference specimens at the Center for Conservation
Biology. This study will attempt to characterize the syndrome of fruits fed upon by gibbons,
in terms of shape, size, color and nutritional value of the fruit.
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Taxonomic Study of Genus Acalypha L. (Euphorbiaceae) in Thailand

C. Ngernsaengsaruay Graduate Student
K. Chayamarit Thesis Advisor

S. Siripathanadilok Thesis Co-advisor
S. Masuthon Thesis Co-advisor

Kasetsart University

Taxonomic study of genus Acalypha L. (Euphorbiaceae) in Thailand has been conducted by
collecting and studying preliminary data of the plants from the literature. The study included
herbarium specimens and available literature at the Forest Herbarium, Royal Forest
Department, Bangkok and the Herbarium of the Department of Agriculture, Bangkok. The
study of the genus Acalypha L. has been conducted by surveying and collecting the specimens
from various parts of Thailand. Descriptions of morphology, ecology and other aspects have
been recorded. According to the present study, preliminary data shows that the genus
Acalypha L. in Thailand comprises 11 species.
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Taxonomic Study of Genus Cleistanthus (Family Euphorbiaceae) in Thailand

K. Roisungnern Graduate Student
K. Choyamarit Thesis Advisor

S. Sangtongproud Thesis Co-advisor
S. Masuthon Thesis Co-advisor

Kasetsart University

The taxonomic study of Genus Cleistanthus (Family Euphorbiaceae) in Thailand has been
preliminarily studied by surveying and collecting data from the conservation areas where the
discovery of this family has been reported.

The collected data comes from the study of specimens in the herbarium. The type specimen
examination was implemented in each species of Genus Cleistanthus and there was a record
about their morphological characteristics of leaf, flower, fruit, component of flower and other
differential characteristics.

The exploration and collection of the plant Genus Cleistanthus is implemented by collecting
samples in the Family Euphorbiaceae and allied family, recording the characteristics in terms
of ecology and morphology, classifying and identifying from the literature reviews. If the
identification demonstrated some Genus Cleistanthus, there would be a return to the site to
collect more samples for its reproductive organ - the significant organ to classify and identify
the type of specimen. All data will be prepared as key to species with the description of
ecological characteristic and area of distribution.
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Taxonomic Study of Genus Baliospermum (Euphorbiaceae)
and allied genera in Thailand

K. Pattarahirankanok Graduate Student
K. Chayamarit Thesis Advisor

S. Sangtongproud Thesis Co-advisor
S. Masuthon Thesis Co-advisor

Kasetsart University

The taxonomic study of genus Baliospermum (Euphorbiaceae) and allied genera in Thailand
has been conducted by surveying and collecting plant specimens in the evergreen forest and
recording their ecological habitats. All the collected specimens were identified by
morphological characters and compared with the identified specimens deposited at the Forest
Herbarium, Royal Forest Department. According to the present study, there are four species of
Baliosperomum distributed in Thailand: Baliospermum montanum (Willd) Muell. Arg., B.
micranthum Muell. Arg., B. effusum Pax & Hoffm., B. siamense Craib; the latter is recorded
as an endemic species of Thailand. The allied genera are: Dimorphocalyx (2 species):
Dimorphocalyx luzoniensis Merr and D. muricatus (Hook. f) A. Shaw. Osfordes (2 species).
Ostodes kathurihae Pax & Hoffm and O. paniculata Bl. Pantadenia (1 species): Panfadenia
adenanthera Gagnep. Codiaeum (1 species): Codiaeumn varicgahum (L.) B..
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The Taxonomic Study of Genus Macaranga in Thailand

A. Teerawatananon Graduate Student
S. Masuthon Thesis Advisor
Kasetsart University

The taxonomic study of genus Macaranga in Thailand was conducted by investigating and
collecting the specimens in various parts of Thailand. The collection was identified and the

morphological characteristics described; a key to species was made. This preliminary study
found 12 species of Macaranga.
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Systematic Studies on Fishes of the Yom River

T. Champasri Graduate Student
S. Sontirat Thesis Adviser
P. Wongrat Thesis Co-advisor

Kasetsart University

The objectives of this study were as follows: to study fish species compositions of the Yom
river and its tributaries, their characters being used for identification, diversity; abundance and
distribution of each species. This study was performed from June, 1997 to May 1998 using
specimens collected in the past with new collections by the author. There were 28 families or
144 species used in this study and they were species of the following families:
Amblycipitidae, Anabantidae, Bagridae, Belonidae, Centropomidae, Channidae, Cichlidae,
Clariidae, Clupeidae, Cobitidae, Cynoglossidae, Cyprinidae, Dasyatidae, Eleotridae,
Gobiidae,  Gyrinocheilidae, ~ Hemirhamphidae, =~ Homalopteridae, Mastacembelidae
Notopteridae, Pangasiidae, Pristolepidae, Schilbeidae, Siluridae, Sisoridae, Soleidae,
Tetraodontidae and Toxotidae. From the specimens, drawings, descriptions, abundance and
distribution information of each species were present.
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Taxonomic Study of Some Species in The Genus Garcinia
by DNA Fingerprinting

M. Nakkuntod Graduate Student
S. Peyachoknagul Thesis Advisor

S. Masuthon Thesis Co-advisor
S. Apisitwanit Thesis Co-advisor

Kasetsart University

Taxonomic and evolutionary studies of 12 species of plants in the Genus Garcinia, including
11 accessions of mangosteen (Garcinia mangostana L.) and two other Genus in the same
family, were performed by using random amplified polymorphic DNA (RAPD) and ramdom
amplified microsatellite polymorphisms (RAMPO) techniques. Twelve decamer primers were
used in RAPD analysis and 104 polymorphic bands were observed. The difference among 14
species was clearly demontrated but 10 of the 11 accessions of mangosteen showed
monomorphic RAPD bands. Using RAMPO technique, some mangosteen cultivars could be
distinguished by specific microsatellite probes.
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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 Thesis Co-advisor
U. Kovitvadhi Thesis Co-advisor

Kasetsart University

The freshwater catfish family Siluridae occurs in Eurasia with appoximately 100 extant
nominal species (Bornbusch, 1995). Thirty nominal species were reported from Thailand.
Comparative morphology and anatomy of silurid fish specimens from field work and museum
collections were studied. Nine genera including the genus Micronema Bleeker, 1858 and
twenty-six species are recognized. Two species, Kryptopterus Bleeker, 1858: K. schilbeides
Bleeker, 1858 and K. palembangensis Bleeker, 1852 are first reports in Thailand. Silurid
catfishes collected in Thailand formerly identified as Ompok bimaculatus Bloch, 1794 by
many previous authors are found to be at least two species. There is probably a new species of
Silurichthys collected from Narathiwat Province. More work to be carried out before
conclusion.
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Taxonomy of Thai-fishes Allocated in the genus Puntius Hamilton, 1822
(Pisces: Cyprinidae)

J. Sunairattanaporn Graduate Student
P. Wongrat Thesis Advisor

S. Sontirat Thesis Co-advisor
U. Kovitvadhi Thesis Co-advisor

Kasetsart University

Thirty-six nominal species of Thai fishes were reported under the genus Puntius Hamilton,
1822 by Smith (1945). Recent work of Rainboth (1996), recognized four genera: Puntius,
Systomus, Barbodes and Hypsibarbus for most of the nominal species reported by Smith. Fish
specimens of these four and related genera from field work and museum collections were
studied in detail. Comparative morphology and anatomy of twenty-one species: Puntius 2
spp., Systomus 10 spp., Barbodes 3 spp. and Hypsibarbus 6 spp. were reported. Fourteen
species were formerly allocated in the genus Puntius Hamilton 1822 by Smith (1945). Seven
species were not allocated in the genus Puntius by Smith (1945). One species of the genus
Puntius is probably a new species or new record.
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Sequnce Variation in Internal Transcribed Spacer Region
of Ribosomal DNA from Tropilaelaps.
W. Tangjringjai Graduate Student
P. Verakalasa Thesis Advisor
C. Lekprayoon Thesis Co-advisor
S. Sitpraneet Thesis Co-advisor

Chulalongkorn University

Study of ribosomal DNA internal transcribed spacers (ITS) in a variety of mites has shown
important differences between species, including varying constraints on base composition. In
that respect, little is known of the parasitic honey bee mite, an important and diversified
group. ITS of Tropilaelaps spp. Tropilaelaps clareae and T. koenigerum were amplified using
PCR and sequenced. Five hundred and twenty five nucleotides were then obtained after
alignment of all sequences. Sequences for ITS of Iropilaelaps were 94% homologous.
Tropilaelaps inter-specific differences found in this study (genetic distance = 0.0380) were
thirty mutation steps, nineteen point mutations, and eleven deletions or insertions. No intra-
specific variation in either 7. clareae and T. koenigerum were detected.
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Comparative Anatomy and Redescription of Bagrid Catfishes
(Pises: Bagridae) from Thailand

P. Sanjundang Graduate Student
P. Wongrat Thesis Advisor

S. Sontirat Thesis Co-advisor
K. Chachawanwanit Thesis Co-advisor

Kasetsart University

The result of a study of Thai-bagrid catfishes distribution from 6 river basins revealed 23
species from 6 genera: Aorichthys 1 species, Bagrichthys 2 species, Batasio 1 species,
Heterobagrus 1 species,Leiocassis 4 species and Mystus 14 species respectively. Some
species of Bagrid catfishes only reside in narrow area of Thailand, for example 4. seenghala
and M. cavasius only reside in the Salween watershade; L. poecilopterus and L. micropogon
only reside in Southern river basin.
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The Taxonomic Study of some Aquatic Species
of the Genera Eleocharis R.Br.and Cyperus Linn. in Bangkok

V. Boontia Graduate Student
S. Sriphen Thesis Advisor
Kasetsart University

The taxonomic study of some aquatic species of the genus Eleocharis R Br. and the genus
Cyperus Linn. in Bangkok was conducted by investigating and collecting those aquatic plants
in the swamps in the Bangkok Metropolitan Area. All specimens were classified and
identified in the laboratory. This preliminary study found that there was only one species of
the genus Eleocharis R Br. but 15 species of the genus Cyperus Linn.
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Efficiency of Lemon Grass (Cymbopogon winterianus Jewitti) and Neem
(Azadirachta siamensis) Extracts and the Change of Detoxification Enzymes
Levels in Dog Tick (Family Ixodidae)

R. Chouchouy Graduate Student
S. Visetson Thesis Advisor
Kasetsart University

The objective is to study the effects (repellent and mortality) of two plant extracts, Lemon
grass (Cymbopogon winterianus Jewitti) and Neem (Azadirachta siamensis) extracts and the
change of detoxitication enzymes levels in dog tick (Family Ixodidae). Also some
detoxification enzyme activity, namely esterase, cholinesterase and GSH-S-transferase
activity, were trialed against their concentrations used in the experiment. All extraction
methods followed those of the department of agriculture and all extracts used in the
experiment had been qualitatively analyzed using Thin layer chromatography prior to the
trials.

Lemon grass extracts showed linear response with Y = 0.72 + 0.098X without synergists and
Y = 0.86 + 0.101X when 1%Tpp was added to the extract. The tick escaped at the optimum
distance of 11.71 + 1.2 cm in 130 second. The addition of 1%TPP showed 10% higher
distance. Exterase and cholinesterase activity were reduced by 30-50% but GSH-S-transferase
stayed the same for all levels of extract concentrations. Neem extracts showed 10.10 £ 1.5 to
52.6 + 11.5% mortality at 1-10 g/l and with addition of 1%TPP the mortality increased by
50%. Neem extract alone reduced esterase activity ca. 30-40% and with addition of 1%TPP,
esterase activity further reduced by ca. 10%. Both plant extracts could not significantly
produce changes in GSH-S-transferase activity.

Regression equation of lemon grass concentration and response showed Y = 6.14 + 1.09X for
lemon grass and Y = 5.283 + 5.298X for neem extracts indicating an ED 1.0% for lemon grass
and 8.44 g/l for neem extracts. Also, correlation among lemon grass extract concentration
against esterase and cholinesterase were -0.77 and -0.65 respectively and for neem extract
concentration against esterase was -0.88. Both extracts showed poor correlation to GSH-S-
transferase with r = 0.09 and 0.34 respectively.
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Insecticide Impact on Microbial Activities and Characteristics of Arable Soils

P. Mopundung Graduate Student
P. Saenjan Thesis Advisor

J. Homchan Thesis Co-advisor
T. Tulaphitak Thesis Co-advisor

Khon Kaen University

A laboratory experiment of Insecticide Impact on Microbial Activities and Characteristics of
Arable Soils was conducted by using 3 kinds of soil texture: sandy soil (Nampong series),
loamy soil (Korat series), and clay soil (Rachaburi series) and 3 groups of insecticides:
Organophosphates (monocrotophos, metamidophos, methyl parathion, mevinphos and
dimethoate), Carbamate (methomyl, carbaryl, carbofuran, BPMC and isoprocarb); and
Organochlorine (endosulfan, heptachlor and chlordane).

Each soil and each insecticide were well mixed at the rate of labelled dose (1X) and double
the labelled dose (2X) and incubated under aerobic and submerged conditions for 0, 3, 5, 7,
10, 14, 21 and 28 days. At each period, the soils were analysed for microbial activity (CO,
production), NH,", NOs, available P, SO4, Cl and pH. To the present, soil incubation and
chemical analysis under aerobic conditions have been done while those under submerged
conditions are now being carried on.

Some of the results are reported here. In general, microbial activity in soil was ranked in this
order: clayey soil> loamy soil> sandy soil. This was in accordance with soil organic matter
content. Carbon dioxide production from sandy soil, loamy soil and clayey soil receiving
pesticide ranging from 0-50, 0-150 and 0-250 mgCO0,/100g soil, respectively. Sandy soil
receiving Organophosphates gave the following results. Labelled dose of monocrotophos,
metamidophos, methyl parathion, mevinphos and dimethoate were generally harmless to soil
microorganisms, even with double dose of metamidophos and dimethoate microbial activity
could be enhanced. Sandy soil with each Carbamate showed that double dose of methomyl,
carbaryl and carbofuran increased CO; production. These three insecticides had no impact on
microbial activity. Sandy soil receiving each Organochlorine showed slight impact on
microbial activity except the labelled dose of heptachlor.

Loamy soil with labelled and double dose of each Organophosphates gave similar results,
monocrotophos, metamidophos, methyl parathion, mevinphos and dimethoate had no effect
on microbial activity. Loamy soil with each Carbamate, methomyl, carbaryl, carbofuran and
isoprocarb of labelled dose and double dose showed no impact on microbial activity. But
double dose BPMC in loamy soil obviously reduced CO; production. For loamy soil receiving
each Organochlorine, CO; production from chlordane of labelled dose was slightly decreased
and strongly decreased with double dose. Endosulfan of labelled dose had no effect on
microbial activity whereas heptachlor of labelled dose increased microbial activity. For loamy
soil, chlordane showed some impact on microbial activity.

Other results obtained from sets of clayey soil are not reported here.
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Biochemical Genetic Studies in Natural Populations of the Brown Planthopper,
Nilaparvata lugens Stal in Thailand

M. Tripop’ Graduate Student
R. Keawjam’ Thesis Advisor

C. Sindhusake* Thesis Co-advisor
P. Kittayapong' Thesis Co-advisor

! Mahidol University, Department of Agriculture

An allozyme study of ten populations of the brown planthopper (BPH), Nilaparvata lugens
stal (Homoptera: Delphacidae) was conducted. Specimen were collected from the Central,
Northeast and Northern regions of Thailand. Nine of thirteen loci were polymorphic while
four loci were monomprphic. All population had the mean number of alleles per locus of 1.69
(£0.13); the heterozygosity per locus (H) ranged from 0.105 to 0.174 and the proportion of
polymorphic loci (P) ranged from 0.538 to 0.692; the Nei’s genetic distance (D) between
populations of BPH ranged from 0.0003 to 0.005. This study found that the genetic distance
(D) between populations does not correspond with their geographical distance of capture and
was of very low value so that it is not significant enough to identify genetic variation between
populations.
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A Taxonomic Study on the Family Poaceae Barnh.
in Phu Phan National Park, Sakon Nakhon Province

M. Norsangsri Graduate Student
P. Chantaranothai Thesis Advisor

A. Thammathaworn Thesis Co-advisor
W. Nanakorn Thesis Co-advisor

Khon Kaen University

The main purposes of the study on the family Poaceae, excluding woody Bambusoideae, in
Phu Phan National Park, Sakon Nakhon province are classification the collecting specimens
from various parts in the park and study of specimens at the Department of Agriculture,
Bangkok, the Forest Herbarium, Bangkok and the Department of Biology, Chiang Mai
University herbarium. Specimens of studied taxa are all carefully investigated in both
morphological and anatomical details including line drawing, macro and microscrophic
photographs so that all taxonomic characters are better shown. The taxonomic data will be
prepared for key to genera and species. To date, fifty five genera and one hundred and
fourteen species have been enumerated.
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A Preliminary Study of Eriocaulaceae in the Northeast of Thailand

A. Prajaksood Graduate Student
P. Chantaranothai Thesis Advisor
A. Thammathaworn Thesis Co-advisor

Khon Kaen University

Morphological study of Eriocaulaceae in the Northeast of Thailand has been studied between
September 1997 and June 1998. There were 29 taxa 27 species belonging to only one genus;
Eriocaulon L. These specimens, kept at The Forest Herbarium, Royal Forest Department,
Bangkok (BKF) and Botanical Section, Department of Agriculture, Bangkok (BK) and other
collected specimens have been investigated. Twelve taxa species were collected, 8 of them
have been identified and carefully described. Epidermal leaves of 11 species have been
investigated by peeling method. Epidermal cells can be divided into 2 groups: sinuous surface
and smooth surface. Cross section of leaves and scrape have also been examined by paraffin
method. Pollen morphology has also been analyzed by acetolysis method. The pollen were
examined with light microscope and scanning electron microscope.
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Abundance and Fish Species Diversity in Lung-Nom Community Forest Stream
and Thepha River Upstream, Songkhla Province

N. Thongwan Graduate Student
R. Tansakul Thesis Advisor
Prince of Songkla University

To study the abundance and fish species diversity at the Khlong Tuk of the Thepha River
upstream, fishes were caught with trawls, d1p nets, gill nets and traps. There are 1,212
individuals, 8 orders, 11 families and 22 species found with the biomass mean of 77.3 g/m’.

The diversity index is 3.6+0.2. The similarity of species is 81.0-93.3 percent. The highest
similarity of species in this site is in dry season (April 1997) against rainy season (November
1997). At the Lung-Nom community forest stream, there are 1,213 individuals, 8 orders, 14

families and 28 species found and the biomass mean is 80.0g/m?. The diversity index is 4.2+
0.3 and the similarity of species is 44.4-98 2 percent. The highest similarity of species in this
site is into period season (March 1997) against rainy season (November 1997). During rainy
season in November 1997, the greatest abundan. Regarding to study the water quality at both
sites, the chemical and physical characteristics were not different (P>0.05) except water depth
(P>0.05). The water depth of Khlong Tuk was 30-100 cm. But it was 50-200 cm. at Lung-
Nom community forest stream.
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Polygenetic Diversity of Nitrogen Fixing Cyanobacteria
from Various Ecosystems in Thailand

S. Innok Graduate Student
N. Teaumroong Thesis Advisor
N. Boonkerd Thesis Co-advisor

Suranaree University of Technology

Thirty cyanobacterial strains were isolated from soils in Northern, Central and Northeastern
regions of Thailand. Approximately 83.3% of the total isolates belonged to heterocystous cell,
10% were non-heterocytous and 6.67% were unicellular in form. Preliminary identification
under microscope providing 400 magnification showed 83.3% of the total isolates were in
Family Nostocaceae, 6.67% were in Family Oscillatoriaceae, 3.33% in Family
Stigonematoceae and 6.67% in Family Chroococaceae. Study of N,-fixation efficiency found
only 2 isolates could not perform this function under cultivation in BG11y medium, while the
rest (28 isolates) were able to fix N; in the range of 0.019 to 2.715 ug/mg chlorophyll a. To
detect genetic diversity by using PCR technique, three sets of primer — 16S-23S rRNA ITS,
nif H and STRR — have been chosen. From 28 isolates, 7 different groups could be
distinguished by using primer 16S-23S SrRNA ITS, 12 and 20 different groups were
distinguished by using nif H and STRR, respectively.
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Polygenetic Diversity of Free-Living Nitrogen Fixing Bacteria
Isolated from Various Ecosystems in Thailand
0. Piyaboon Graduate Student
N. Boonkerd Thesis Advisor
N. Teaumroon Thesis Co-advisor

Suranaree University of Technology

Free living nitrogen fixing bacteria were isolated from diverse ecosystems in Thailand. Site
selection was done from 3 areas, Northern, Central and Northeastern Thailand. Preliminary
study emphasized morphology and effectiveness of Nj-fixation from each isolate. Evaluation
of 249 isolates obtained from the soil in the North showed that the carbon source utilization
percentage of isolates could use glucose 26.5%, sucrose 17.2% malate 26.9% and combined
C-source 29.3%. The morphological study indicated that most isolates were gram-negative
rod-shape 72.28%, gram-negative short-rod-shape 15.6%, and gram-positive bacilli-shape
1.2% of total population. Detection effectiveness in N,-fixing found that the highest fixation
was 6,600 nmol/mg protein/day. The next step, the genetic diversification will be focused on
DNA pattern analyses using the following techniques: Southern blot hybridization by using
nif HDRY from Klebsiella pneumoneae as DNA probe and PCR with primer nif D derived
from Azotobacter vinelandii
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Cyanobacteria
Population Changes in Nitrogen Fixing Cyanobacteria
as Affected by Changes in the Ecosystem
A. Suksawang Graduate Student
S. Choonluchanon Thesis Advisor
A. Bhromsiri Thesis Co-advisor

Chaing Mai University

The cyanobacteria in mountainous and cultivated soils collected from the North, Central plain
and Northeast of Thailand were isolated every two months to determine diversity and
population of cyanobacteria as affected by changes in the ecosystem. MPN and dilution
plating techniques were used for enumeration and isolation. Results found that the population
of cyanobacteria in mountainous soils were less than in cultivated soils. The average
population in soils in the North was more than in the Central plain and in the Northeast. The
population of cyanobacteria decreased in soil collected in dry season. Approximately 1,200
Cyanobacteria isolates were isolated from all soil samples and more than 95 percent were
heterocystous filamentous.
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Species Diversity of Birds in Thepa Upstream Community Forest,
Yala and Songkhla Provinces

K. Rattana Graduate Student
K. Meesawat Thesis Advisor

R. Tansakul Thesis Co-advisor
Prince of Songkla University

Lung-Norm and Khlongsongkae Community Forests are forests that have been managed by
local villagers. These two community forest patches, located at the lower part of Thepa
upstream, cover an area of 200 rai. These community forests are part of the larger primary
tropical rainforest area of the Sankalakiree Range. This rainforest range covers the area from
the south of Amphoe Sabayoi, Songkhla Province and Khing Amphoe Gabang, Yala Province
to the Thai-Malaysian border; a total area of about 1,225,000 rai. All the forests have been
well preserved until presently, the government is planning to develop these forest areas for
economic purposes. This development may have negative effects on the forest ecosystem and
local community in the long run. As birds are an important component of the forest
ecosystem, it is therefore necessary to study the current status of birds in these two forests.
The information obtained will be very useful for future management and conservation of the
forests.
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Chemical Composition and Antimicrobial Activity of The Essential Oils from

Thai Asteraceous Plants (Blumea Spp.)

A. Trikunakornwong Graduate Student
W. De-Eknamkul Thesis Advisor

N. Sriubolmas Thesis Co-advisor
N. Ruangrungsi Thesis Co-advisor

Chulalongkorn University

Leaves of five Blumea species growing in Thailand, including Blumea balsamifera DC., B.
lacera DC., B. membranacea DC., B. napifolia DC. and B. mollis Merr., were analyzed for
their essential oil composition by gas chromatography-mass spectrometer (GC/MS) technique.
The major components of oils were camphor and borneol in B. balsamifera, 4-terpineol and
a-terpinen-7-al in B. lacera, B-humulene and B-elemene in B. membranacea and germacrene
D, 9-epi-a-caryophyllene and o-zingiberene in both B. napifolia and B. mollis. All leaf oils of
these plants except B. mollis exhibited antibacterial activities against Staphylococcus aureus
and Bacillus subtilis.
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Study on Chemical Composition of Essential Oil from Thai Lamiaceous Plants

D. Choochoat Graduate Student
N. Ruangrungsi Thesis Advisor

W. De-Eknamkul Thesis Co-advisor
N. Sriubolmas Thesis Co-advisor

Chulalongkorn University

Ten species of Thai lamiaceous plants were investigated for their essential oil contents and
compositions. They are divided in six genera, Coleus, Hyptis, Mentha, Ocimum, Perilla and
Pogostemon. GC/MS analyses was found to have diversity of these components. In this study,
oxygenated monoterpene and sesquiterpene are commonly found in essential oil of these
particular species. Variation of contents are between 0.1 to 1%. Ten foreign Lamiaceous
plants cultivated in Thailand were also studied. Screening for antimicrobial activity of
essential oil from particular plants against Staphylococcus aureus ATCC 29213, Enterococcus
faecalis ATCC 29212, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC
27853, Bacillus subtilis ATCC 6633, Candida albicans ATCC 10231 and Microsporum
gypseum found that all samples exhibited antimicrobial but no antifungal activities.

138



wanixnumﬂmﬂﬂﬁﬂ%uﬂaw INTLUIIMNTINITUURIA

aanailaanudasdszznslsladay

Aina niTmidans unénm
A el 2
TING mﬂs:gs 219135850197
2 P ol 2 ,
wunn ymfie 2191785
aa =) s
Urlun @5ls09 217NN

UM INEREUN A TIITRNT

o & & a a A ar o & o & & d,
nmsanmUinnueszienide lslodovanfuwmenas mawila wazmeanziussnidsanie vSmRuiion fufim
& A oA . & A av e a P a . 3 .
mansaT weeAuiiule Sudasiuiifivdaiediu 4 90 tinalilndewles?s MPN Plant infection technique
o & a ~ & ' & o = " & A

LLWmnﬁLLUnma”Hsmuywusamwmw wumeansanuTinm bl deustenluiunsonian muwuﬂﬂanmﬂm
e wmmumnlanwﬁmunm Fufiaran uss wmﬂmuﬂmwmﬁaﬂwu"l,ﬂ‘nmmulmﬁmmm Lm'LuwmﬁaﬂNn
Liwglslmfon W%ﬂﬂ’]ﬂLﬂ%aWULﬁ&J’lmth‘ﬂLuUN%@UI%WWY]LlﬂﬂL’U’]LLﬂ”W%ﬂﬁﬂﬂ"U’]’)@‘laL%ad TRt e
LLS.,L’NL"U’]WLILI%&HIILVLTI‘HLUUJJll’mL’ﬁ%LﬂBQﬂUW%ﬂﬂQﬂW‘Eﬁ&quL?9% waziuithivmanees LLﬂ”WUlﬁuﬂmVL{[‘HLUUN
'Y & A o o & d, . a = - = a A 5

dosluiuigndnduiuiiula measTusenidoaniionuBnalslndoslufniag lud wwnnlm uazAUA
Ugndndaifiosmuiuolsln o muwuﬂﬂaﬂw’muunwuwwuﬂﬂ'\wu’lﬂfmuwluﬂ‘%mmmmﬁwumm o
wuwﬂaﬂwﬂwuﬂ%mmﬂ{[muuuuamwmmﬂumﬂmua mnn'ﬁmumamaﬂum 3 ma wuh Swwdsznntlsly
DouflumlivsaadunnivuifiAudeiadundnm  amilessnan ngnis snwwedey Aufeuulsdll Sue

' a P A P @ o = '
nIznudeszuuivevas sl b paziduauazunayazldvimnisinmnea’ly

Changes in Population of Rhizobium as Affected
by Changes in Ecosystem Processes

P. Hunsanimikul Graduate Student
C. Hungprayur Thesis Advisor

N. Boonkerd Thesis Co-advisor
P. Siriroj Thesis Co-advisor

Kasetart University

To study the effect of the ecological changes on variations in number among Rhizobium populations,
soil samples were taken from mountainous, cultivated and uncultivated areas in 3 regions, Central,
North and Northeast. This number of Rhizobium was obtained by utilizing the most population
number (MPN)-Plant infection technique. Isolation of pure Rhizobium was also carried out from those
collected soil samples. Results of the study showed that in the Central region, the small to least
number of Rhizobium were found at the mountain top and paddy field where rice has been grown
continuously. A high number could be found in field crops areas, rotation fields and uncultivated
fields. On the other hand, no Rhizobium were present in the vegetable growing land. In the Northeast,
only small to very small number of Rhizobium were found in every sampling site. There was no
significant difference between the plain and mountainous areas; but the number of Rhizobium in forest
and cultivated forest soils was higher than the number in vegetable growing soil. In the North of
Thailand, high numbers of Rhizobium population were found in the foothill area, the rotation field and
uncultivated field areas; but the number of Rhizobium at the mountain top and paddy field were small.
The forest and cultivated forest soil contained small number of Rhizobium with no significant
difference. Soil sampling from 3 regions showed that the number in Rhizobium populations had the
tendency to decrease in these study areas. This might result from seasonal, environmental changes
affecting Rhizobium ecology. More study is going on.
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Diversity and Tegumental Surface of the Freshwater Fish from Mae-Sa Stream

A. Pachanawan Graduate Student
C. Wongsawad Thesis Advisor
Chiang Mai University

Fishes were collected from Mae-Sa Stream, Doi Suthep-Pui National Park, Chiang Mai
Province between January to December 1997. The study investigated the flukes from 30
species, 1772 freshwater fishes. Flukes were found in 20 species, 1703 fishes; the prevalence
was 9.98 (177/1,772) and the intensity 0.73 (1,298/1,772). Thirteen genus of Helminths were
examined, the adult and laval stages of metacercaria, as follows: the adults were
Allocreadium, Gauhatiana, Genarchopsis, Haplorchoides, Phyllodistomum, Plagioporus,
Transversotrema and Urotrema, the metacercaria were Acanthostomum, Centrocestus,
Haplorchis, Haplorchoides, Posthodiplostomum, Stellantchasmus. Two species of adults were
studied by Scanning Electron Microscope (SEM). The tegumental surface of Allocreadium sp.
is covered without spines, acetabulum is larger than oral sucker. There are button-shaped
papillac arranged around of the oral sucker and acetabulum. The second, Urotrema sp., the
body surface is covered with scale-like spines except around the oral sucker, acetabulum,
genital pore and excretory pore. There are dome-shaped papillae distributed on most of the
body and arranged in a circle around the oral sucker and acetabulum.

140



o/ 1
msﬁnmm&nm% SIBUALIEINYIVBIN a‘gaamﬂ%ﬁ%ﬁmimwmazﬂﬂ&’f

g7z Auwead | Hnénm
1 ed 1t
EJ‘W" W7Zy7.vlly7’77\7 87977517’]1/77773!7
@ A a A 1 d 1 s
ZJZHTEI nivngny 87?7751711/577}”_#77?1/
= o i g2 s
FURNTE TUTIN 8'7"1.7775/7’)7_/7771#'77?11

! NW)?Y]EI?NMEIT/E]%LLTYI%, ? NTNITIMTNLNT NIENTUNBATURZARNTIE

mﬂms?mmwﬁmm:ﬁnﬂ%ﬂm’uaaﬁ'aagaa?mﬂuﬁruﬁmsmmﬁw‘?ﬂmamm’uLLa:ﬁuﬁﬂﬂﬁluwmmﬁﬂﬁﬁuf
ﬁmfﬂﬁgaﬁm%@ﬁ‘?ﬂ%’ﬂqﬁ Tﬂﬂmnwﬁuﬁnmi‘mﬁmgaé’m’:‘aﬂwuﬁaagaﬁmfﬁv’mm 7 ana @e Catharsius
Hope, Copris Muller, Onthophagus Latreille, Liatongus Reitter, Onitis Fabricius, Paragymnopleurus Shipp 48z
Sisyphus Latreille luwmmsmwswuﬁ‘aagaﬁm‘fﬁwmu 29 wila 9N 6 ana Aa Catharsius Hope, Copris
Muller, Onthophagus Latreille, Liatongus Reitter, Onitis Fabricius W&z Paragymnopleurus Shipp fulwisath
liwueasyadng 24 wila 3 anafa Copris Muller, Onthophagus Latreille Uaz Sisyphus Latreille ﬁaagaﬁm{ﬁwu
InrfiafdfonssulunaunasTuunzneunaodu Tasluwanfidfanssulunsunasfnazianunainnaiy
wﬁﬂmnn:i'1@TNgaé’mfmﬁﬂﬁwﬂumunmﬁu uanmni‘fmﬂms?inmwai’mﬂs:mnﬂaaﬁaagaé’afwu’h

?{'nmuﬂszmﬂwmﬁwyaé'm{ﬁﬂ’%mmmnlwﬁamgLLﬁaauﬁaﬁqu}Nu WaIIINUUYSzIININzADY 9 RARY

Systematic and Ecological Studies of Dung Beetle
(Coleoptera: Scarabaeinae) in Farmed and Forested Areas

S. Pimpasalee’ Graduate Student
Y. Hanboonsong' Thesis Advisor

M Keerati-kasikorn’ Thesis Co-advisor
S. Chunram® Thesis Co-advisor

! Khon Kaen University, * Department of 4 griculture, Ministry of Agriculture and Cooperation

Systematics and ecology of dung beetles from agricultural areas in Khon Kaen province and
forested areas in Phukeiow Wildlife Santuary, Chiyaphum were studied. Pitfall trapping using
traps baited with fresh dung pats was employed and seven genera including Catharsius Hope,
Copris Muller, Onthophagus Latreille, Liatongus Reitter, Onitis Fabricius, Paragymnopleurus
Shipp and Sisyphus Latreille were collected. Twenty-nine species from the six genera
Catharsius Hope, Copris Muller, Onthophagus Latreille, Liatongus Reitter, Onitis Fabricius
and Paragymnopleurus Shipp were identified from agricultural areas; and twenty-four species
from the three genera Copris Muller, Onthophagus Latreille and Sisyphus Latreille were
collected from the natural forest in Chiyaphum. Dung beetles with both diurnal and noctunal
activities were found in the traps and the noctunal dung beetle group was a more diverse
species group than the diurnal group. Besides, the population dynamics of dung beetles were
also monitored and showed that the population increased during the dry season through to the
beginning of the raining season, then the population progressively decreased.
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Bioerosion by a sea urchin, Diadema setosum, in a coral community
at Khang Khao Island, inner Gulf of Thailand

N. Ruengsawang Graduate Student
T. Yeemin Thesis Advisor
S. Subinprasert Thesis Co-advisor

Ramkhamhaeng University

The construction and development of coral reefs are the results of the interaction between reef
growth and reef destruction. Reef destruction can be divided into physical factor and
biological factor. The results from previous studies of biological destruction of reefs clearly
show that bioerosion by sea urchin is very important in hard-substrate bioeroders in coral
reefs. In the inner Gulf of Thailand a sea urchin, Diadema setosum, is a common and
conspicuous echinoid in coral communities. This study aims to assess bioerosion rates by D.
setosum of coral communities at Khang Khao Island. The findings can be applied for
management of living resources in coral communities. The present study has been carried out
since September 1997. The bioerosion rate in February is in the range 0of 0.11-1.68 kg m?*d?,
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Systematic Study of the Lichens Family Parmeliaceae in Thailand

T. Pooprang Graduate Student
K. Boonpragob Thesis Advisor
P. Mongkolsuk Thesis Co-advisor

Ramkhamhaeng University

The Family Parmeliaceae is foliose lichens. The thallus is generally corticate on both surfaces
with rhizines on the lower cortex. The fruiting body, called apothecia, possesses lecanorine
exciple filled with bitunicate ascus. Ascospore are unicellular, hyaline containing eight spores
per ascus. The specimens on soil, rock and bark were collected from January to June 1998
from various location in Thailand. Identification of 600 samples is based on anatomy and
morphology as well as production of natural substances by using spot test and Thin Layer
Chromatography (TLC). The specimens consist of 15 genera 55 species, these are Bulbothrix
sp., Canoparmelia sp., Everniastrum sp., Flavoparmelia sp., Hypotrachyna sp., Myelochroa
sp., Paraparmelia sp., Parmelina sp., Parmelinella sp., Parmelinopsis sp., Parmotrema sp.,
Relicina sp., Relicinopsis p., Rimelia sp. and Xanthoparmelia sp. Some samples are still
unidentified due to different characteristics from other previously described species. These
samples are expected to be new species. Careful examination and expert consultation are
needed.
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Species Diversity, Distribution and Sexual Dimorphism of Monitor Lizards
(Family Varanidae) in Southern Thailand

K. Lauprasert Graduate Student
K. Thirakhupt Thesis Advisor
Chulalongkorn University

Ecological and Biological data of the monitor lizards (Family Varanidae) were studied in
order to evaluate population status of varanids in Southern Thailand. Species diversity,
distribution and sexual dimorphism were investigated from the varanids occurring in 14
southern provinces of Thailand and various museum specimens. It was found that 4 species
and 1 subspecies of varanids were reported to occur in this region including Varanus
nebulosus, Varanus salvator, Varanus dumerilii, Varanus rudicollis and Varanus salvator
komaini. Varanus nebulosus was usually found living in trees or ground burrows, while
Varanus salvator was found to live near waters and show expertise in swimming. These two
species were reported to widely distribute throughout Thailand especially in every southern
province and were also found in areas of human settlement. Other species of varanids were
reported to live in southern evergreen forests, e.g. Varanus dumerilii was found living near
waters and mangrove forest, Varanus rudicollis was usually found in mountainous area, while
Varanus salvator komaini was recorded to occur only in the lower south, especially in
Thailand-Malaysia boundary. The sexual dimorphism of every species was studied by
measurements of 28 morphological characters and by counting scales on 9 body regions of
both sexes. Sex of the varanids was confirmed by internal gonad in case of dead specimens or
detection of hemipenis by probe in case of live specimens. The data was calculated using
statistical analysis in order to determine the sexual dimorphism.
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Species Diversity, Morphology and Habitat Types of Blind Snake
(Family Typhlopidae) in Thailand

P. Niyomwan Graduate Student
K. Thirakupt Thesis Advisor
P. Jintakul Thesis Co-advisor

Chulalongkorn University

The typhlopid snake is one group of the smallest snake of the world. There are many species
which occur in Thailand and neighboring countries. Only a few ecological data of the
typhlopids in Asia have been reported. Taxonomic status of this snake in Thailand is still not
clear. Hence, species diversity, distribution, morphology, sexual dimorphism, habitat type and
environmental conditions of the typhlopids (Family Typhlopidae) in Thailand were studied
from literature reviews, museum specimens and field surveys. The data from this study could
form a useful basis for taxonomic revision of the typhlopids including new species
descriptions and keys to taxon. This basis could also be useful for further research on
interaction of the typhlopids with other organisms.
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Ecology and Morphology of Green Water Dragon
Physignathus cocincinus in Thailand

W. Angsirijinda Graduate Student
K. Thirakhupt Thesis Advisor
J. Nabhitabhata Thesis Co-advisor

Chulalongkorn University

Green water dragon Physignathus cocincinus is the largest agamid in Thailand. Due to ever-
increasing habitat destruction, hunting and illegal pet trade, this species has presently become
vulnerable to extinction. Some ecological and morphological aspects of P. cocincinus were
studied in order to provide a useful basis for conservation measure and further research. Data
from literature review, museum specimen examination and field surveys were investigated for
distribution range, habitat type, and morphometry. Field surveys concentrating in eastern and
northeastern forests were conducted for ecological and morphological data including records
of climatic factors, daily activity, food type, etc. These data were analyzed for some
ecological parameters, sexual dimorphism and ontogenic change using ecological and
statistical techniques.
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Chemical Composition and Antimicrobial Activity of Essential Oils
from Thai Lauraceous Plants

C. Ubonnuch Graduate Student
N. Ruangrungsi Thesis Advisor

W. De-Eknamkul Thesis Co-advisor
N. Sriubolmas Thesis Co-advisor

Chulalongkorn University

The diversity of essential oils obtained by hydrodistillation of Cinnamomum spp. and Litsea
spp. in Laraceous plants was studied. Evaluation of the oil composition was achieved by Gas
Chromatography-Mass Spectrometry (GC-MS) analyses from their retention times, mass
spectral fragmentation patterns and correlation with terpenes library. Antimicrobial activities
of these particular plants were evaluated by Agar Diffusion Test and Minimal Inhibitory
Concentration (MIC).
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Study on Taxonomy and Ecology of the Lichens Family Trypetheliaceae in Thailand

K. Vongshewarat Graduate student
P. Mongkonsuk Thesis Advisor
K. Boonpragob Thesis Co-Advisor

Ramkhamhaeng University.

The Family Trypetheliaceae is pyrenocrustose lichens which distribute abundantly in the
tropics. The propagation portion, the perithecium, has flask shape with small aperture called
ostiole for releasing spores. The perithecium are either immersed or protruding from the
thallus in solitary or aggregate form and may be connected by stromatic tissue. These
Perithecim are of various glowing colors i.e., black, orange and bright yellow. This study
continued from January-June 1998 by sampling and collection of lichens from various parts of
the country in the North and the South. The collections were made from twenty seven tree
species from Moist Evergreen Forest, Dry Evergreen Forest, Dry Dipterocarp Forest and Hill
Evergreen Forest at elevations between 10 - 2,250 meters above sea level. The specimens
consist of about two hundred lichen samples which were analyzed taxonomically into 4
Genus, 17 species. These are Laurera aurantica, Laurera megasperma, Laurera
phoaemolodes, Laurera subbengualensis, Laurera subphaeriodes, Laurera varia, Laurerq
verrucoaggregata, Laurera sp. having pynedium only, Lithothelium paraguaense,
Lithothelium sp., Melanotreca anomala, Melanotreca sp., 1T rypethelium elutreiae,
Trypethelium indutum, Trypethelium meghalayense, Trypethelium ochroleucum var.
subdissocians and Trypethelium refertum. The most abundant species is Laurera
subbengalensis. The highest biodiversity of the lichens Family Trypetheliaceae is found at
Phu Hin Roung Klang National Park and Doi Khuntan National Park
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Study on Taxonomy of The Lichens Family Lecanoraceae in Thailand

W. Khamthim Graduate student
P. Mongkolsuk Thesis advisor
K. Boonplakob Thesis Co-advisor

Ramkhamhaeng University

The lichen family Lecanoraceae is a member of the crustose group. The main characteristic of
the thallus is its thin layer attached to the substrate. Sexual reproduction results in the
development of colourful cup-like apothecia. The thallus and marginal apothecia are the same
colour. The asci contain small hyaline ascospore. The Lecanoraceae are found on rock and
bark and are common inhabitants of the National Parks of Thailand. The 550 samples were
collected from Northern, Northeastern and Southern parts of Thailand. The identification is
based on characteristic of apothecia, ascospore and paraphyses as well as natural products.
Examination of about 440 samples discovered 53 natural products. The greatest diversity in
species are from the North. The common genera are Lecanora, Pyrrhospora, Maronina and
Tephromela. The genus Lecanora exhibits the greatest species diversity.
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Reproduction of a sponge, Reniera corulescens (Porifera: Demospongiae:
Haplosclerida) in coral communities of the inner Gulf of Thailand

S. Asa Graduate Student
T. Yeemin Thesis Advisor
Subinprasert Thesis Co-advisor

Ramkhamhaeng University

Reproductive biology of marine sponge, Reniera coerulescens in coral communities at Khang
khao Island and Nok Island in the inner Gulf of Thailand were studied. The sponge colonies
were marked and collected monthly for microtechnique analysis of tissue in the laboratory.
According to the preliminary study, Reniera coerulescens is gonochoric and viviparous.
Observation of parenchymella larvae in brood chamber, show that gametes are developed
between December and March. Gametogenesis, fertilization and larval development of
Reniera coerulescens are examined continuously.
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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
Chiang Mai University

The diversity of phytoplankton and water quality in the reservoir of Mae Ngat Somboonchol
dam were studied. Phytoplankton and water samples from 3 sampling sites were colected at
the depth of 30 cm, 5 meters and 10 meters from January-March, 1998. Phytoplankton species
belong to 20 genera in 5 divisions, Chlorophyta, Chrysophyta, Cryptophyta, Cyanophyta and
Euglenophyta. Cylindrospermopsis, Closterium and Melosira were found in high number.
Chemical parameters were as follow: BOD: 0-1.4 mg/l, electrical conductivity: 98.4-156.4 u
S/cm, water alkalinity: 43-66 mg/l as CaCOj;, ammonia-nitrogen: 0-0.26 mg/l, nitrate-nitrogen
0.037-0.129 mg/1 and ortho-phosphate less than 3 pg/l.
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Taxonomy and Ecology of the Lichen Graphidaceae in Mangrove Forest
on the East Coast of Thailand

N. Pamornpol Graduate Student
P. Mongkolsuk Thesis Advisor
K. Boonpragob Thesis Co-advisor

Ramkhamhaeng University

The Family Graphidaceae belongs to the crustose group of lichens which produce a fruiting
body composed of two parallel lines or lip-like apothecia. They are abundantly distributed in
the tropics and are commonly called “Tropical Lichens”. Collections of the lichens
Graphidaceae in this study were performed between January and June 1998 from Mangrove
Forests of the three provinces Chachoengsoa, Chonburi and Rayong. About five hundred forty
(540) samples were collected and careful examination on taxonomic characters of eighty
specimens were performed. The identification is based on anatomy and morphology of the
thallus and apothecia as well as their chemistry by using spot test and Thin Layer
Chromatography (TLC). Three genera have been identified; Graphina sp., Graphis sp. and
Phaeographis sp. and only two species recognized. These are Graphis cf. poitaeoides . and
Phaeographis cf. tortuosa. Many specimens remain unidentified and are expected to be new
species. The remaining specimens will be studied thoroughly, by which many new species are
expected to be described.
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Survey and Surface Study of Nematodes in Fresh Water Fishes from
Mae-Sa Stream, Doi Suthep-Pui National Park, Chiang Mai

K. Kumchoo Graduate Student
C. Wongsawad  Thesis Advisor
Chiang Mai University

The fresh water fishes were collected from Mae-Sa Stream, Doi Suthep-Pui National Park,
Chiang Mai Province for 4 sites, during January to June 1998. The identification of nematodes
were 7 genera as follow ; Haplonema sp., Rhobdochona sp., Spinitectus sp., Camallanus sp.,
and 3 unknown genera. The investigation would befuture as survey the species of collected
nematodes and divided some species to examine the tegumental by scanning electron
microscope (SEM) method.
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Successional Trends of To Daeng and Kuan Kreng Peat Swamp Forests,

Southern Thailand
C. Hankaew Graduate Student
S. Aksornkao Thesis Advisor
U. Kutintara Thesis Co-advisor
S. Siripatanadilok Thesis Co-advisor

Kasetsart University

Twenty 40 x 40 m” sample plots were studied by releve’ method on sample stands over all
plant ecosystems of To Daeng and Kuan Kreng peat swamp forest (PSF). Six sample plots of
primary PSF were very rich with high species diversity (26-32 species), their dominant
species were Eugenia kunstleri King, Goniothalamus ~giganteus Hook fet.Th., and
Macaranga pruinosa (Miq.) Muell. Arg. The succession on these 2 plots was by Macaranga
pruinosa, which was developing to the stage of a climax community. On one in 3 plots of
secondary PSF the succeession was a diversify of 23 species mostly like the species within the
primary PSF. Two plots of secondary PSF and 2 plots in the developed zone had only
Melaleuca cajuputi Powell, the same as 9 plots of Kaun Kreng PSF, but have differences in
density, frequency and important value index of their structural ecosystems. Water from To
Daeng and Kaun Kreng was very strongly acidity (pH 3.0-4.5), and dissolved oxygen was 2.3-
8.7. In dry season, there is no water in 6 sample plots even to a burrowed depth of one meter.
PSF soils exhibited very high acidity (pH 2.5-4.7) and soils of primary PSF had more depth of
peat and more organic material than secondary PSF and Melaleuca forest. There was a high
diversify of 88 species, 27 families of fishes in To Daeng PSF and there are about 24 families
of fishes in Kuan Kreng PSF. There were 50 and 70 species of birds in To Daeng and Kaun
Kreng respectively.
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A Study of Vocalization Patterns of Great Hornbills (Buceros bicornis)
at Khao Yai National Park

S. Nakkuntod Graduate Student
P. Poonswad Thesis Advisor

O. Khobkhet Thesis Co-advisor
P. Ratanakorn Thesis Co-advisor

Kasetsart University

This study observed behaviour and vocalization of 6 pairs of Great Hornbills (Buceros
bicornis) at their nests located in Khao Yai National Park. It was observed that the males
called about 97% during courtship and nest preparation in December - January. After the
female was ensconced until chicks fledged in May, the frequency of the calls by male were
reduced about 18%.
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Ecological Niches of Some Bulbuls (Family: Pycnonotidae)
in Khao Yai National Park

K. Chaikuad Gaduate Student
P. Poonswad Thesis Advisor

O. Khobkhet Thesis Co-advisor
N. Lauhachinda Thesis Co-advisor

Kasetsart University

The foraging niches of bulbuls, food types and habitat preference were studied in 4 different
types of habitats; secondary forest, grassland, the forest edge and dense forest at Khao Yai
National Park. There were 6 species of bulbul found in different habitats. Red-whiskered
Bulbul (Pycronotus jocosus) was found in secondary forest, grassland and the forest edge.
Black-crested Bulbul (P. melanicterus) was found in secondary forest, grassland, the forest
edge and the dense forest. Stripe-throated Bulbul (P. finlaysoni) was found in secondary forest
and the forest edge but Black-headed Bulbul (P. atriceps) was found only in secondary forest.
Both Puff-throated Bulbul (Criniger pallidus) and Grey-eyed Bulbul (Hypsipetes propinquus)
were found in the forest edge and the dense forest.
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Diversity of phytoplankton in Kanchanaburi Province

K. Panboon Graduate Student
L. Wongrat Thesis Advisor
A. Jerapat Thesis Co-advisor

Kasetsart University

The diversity of phytoplankton in Changwat Kanchanaburi was studied from January 1997 to
June 1997. The total number of phytoplankton was 72 species, 57 genera, including 3
Divisions: Cyanophyta, Chlorophyta and Chromophyta. Nine species, 14 genera in Division
Cyanophyta were found; 34 species, 39 genera were found in Division Chlorophyta; and 14
species, 15 genera were found in Division Chromophyta. The most plentiful genus was
Oscillatoria.
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Diversity of Zooplankton in Changwat Kanchanaburi

W. Pipatcharoenchai Graduate Student
L. Wongrat Thesis Advisor
P. Wongrat Thesis Co-advisor

Kasetsart University

Twenty-four freshwater habitats in Changwat Kanchanaburi were surveyed for Zooplankton
from January 1998 - June, 1998. Seventy-seven (77) species were indentified in three
phylums. There were 14 genus, 20 species of Phylum Protozoa. In addition, there were 27
genus, 57 species of Phylum Rotifera and Phylum Arthropoda. Class Crustacea, subclass
Copepoda of Phylum Arthropoda were found in copepod nauplius and copepodid stages. This
report on zooplankton from Changwat Kanchanaburi will be useful as basic data about
freshwater zooplankton in Thailand.
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Biodiversity of Macrofungi at Khao Kheow Nature
and Wild Life Educational Centre, Chonburi Province

R. Choeyklin Graduate Student
P. Dhitaphichit Thesis Advisor
King Mongkut’s Institute of Technology Ladkrabang

Surveys and collections of macrofungi (Myxomycetes, Ascomycetes and Basidomycetes )
will be performed around the areas of Khao Kheow Nature and Wild Life Educational Centre,
Chonburi Province, from June to November, 1998-1999. The samples collected will be
taxonomically identified to species. For samples with very similar characters, isozyme
patterns will be studied. Perfect samples collected will also be dried and systemetically set up
into a “Fungal Museum” in the Department of Applied Biology, Faculty of Science, King
Mongkut’s Institute of Technology Ladkrabang.
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Species Composition of Fish in Mangrove Canals
as Reflected from Coastal Land Use at Trat Bay

N. Singkran Graduate Student
S. Sudara Thesis Advisor
Chulalongkorn University

The study on species composition of fish was carried out in three mangrove canals of Trat
bay, which include Bangphra, Thaprik and Thalean canals. A total of 111 species from 47
families of fish were collected. Species of fish found from Bangphra, Thaprik and Thalean
canals were 95, 75 and 80 species, respectively. Sixty-two species of them were found in wet
season, 80 species were found in dry season and 31 species were found in both wet and dry
seasons. The main families were Cyprinidae (8.1%), Gobiidae (8.1%), Sigaindae (6.3%),
Engraulidae (5.4%), Hemiramphidae (4.5%), Carangidae (4.5%), Leiognathidae (3.6%),
Lutjanidae (3.6%), Clupeidae (3.6%), Mugilidae (3.6 %), Chandidae (3.6%), Eleotridae (3.6
%). One species in family Phallostethidae, Neostethus lankesteri (Regan, 1916), was found as
a new record in Thailand.

Satellite images of coastal areas of Trat bay, in 1987, 1992 and 1997, were classified. They
covered 395.2 km* of 7 Thambons, Wangkrajae, Nongsamed, Nongkhansong, Thaprik,
Takang, Chamrak and Laemklad. Land use was delineated into 10 classes: 1) paddy field, 2)
rubber tree, 3) standing tree, 4) terrestrial forest, 5) mangrove, 6) encroached forest, 7)
abandon area, 8) shrimp farm, 9) residential area and 10) water source. The results indicated
that the shrimp farming area had been increased from 1.99 km? in 1987 to 20.96 km? in 1997
(953.27 % increased). At the same time, mangrove areas had been decreased from 68.13 km?
in 1987 to 58.74 km” in 1997 (13.78% decreased), and all of the area of decrease was replaced
by shrimp farms. Paddy area had been decreased from 119.13 km?® in 1987 to 102.71 km? in
1997. 11.57 km? (70.46 %) of all increasing areas were changed into shrimp farm. According
to interviews with over 91 households of 599 households of coastal small-scale fishermen in 7
Thambons at Trat bay, 96 % of fishermen commented that the catch of aquatic animals at
present was less than in the past. And 18.7 % of them thought the cause of decrease was due
to the increase in the number of fishermen, while 15.4 % of them thought that the effect was
from the coastal fisheries using push nets and trawlers. Among those interviewed, 12.1 % of
them pointed out that the effect was from shrimp farm drainage of polluted water into the
canals and the sea. Besides, 74.7 % of fishermen knew that the mangrove was useful for
coastal fisheries as well as for the residential area and as a nursery ground of aquatic animals.
In addition, 85 % of fishermen indicated that the mangrove was deteriorated and 50 % of them
" though that it was due to shrimp farming in mangrove area.

161



%ﬁnmmsﬁuﬁuﬁmaa%ﬂﬁ";m'm‘lﬁm,'ﬁtm‘l%mm%’nmﬁ'%f?&'m’fﬂ'\ﬁ";ﬂmm’fa

U QU Qs =y
Q\‘l“ﬁ'lﬂq‘nﬂﬁ"l%
Lq78 ST Wndn
I's ot e
lame veuivae 219178M5nI
a a o & et 8 .
w3 plimeanus 219178M NN
A £ a e 2 s
Frzgnd @ mziue 2719138MUTA TN

YRINIAEINBATAIAT

a ' v & i v o« P . . o P
wnzulngimaissausenslalulnssld Sauuniunlu Keystone species Tuth Aaidugasrelwsen
VR ¥ o o a A A, Y o 1t P a A, a
ansaldiusswinunsieaui imansaninsdldies  wninwlngimlwndnssuinihauledng
o , . A dAa a o w d ° vd o . L% f °
WULWiIAa Cooperative Breeding 3stanEwauszanuieyezissliteiugnysuatedsiindely aua
Frussunirrulnadimie 50 wufiwes Suudim usnsldmeuasnedd edrsnnneiivis Juu
~ 9/ = Q o [ 5 al ar I3 & 1 oA “ o g
Ganldedues thndauthesn whim uwinsnslweduaziusendosldiiudulng fagmssuwug
f o g a [ A
sewinaifoudiway A9 HouwnenIAy TFINNRUAR O - 45 LUAT iusngudnasuasthnlnse 10 ioudiuns
o * 1 A “~ o 3 [l e Q‘:
2 s 30 wwdwas lidvwelnaiduinm swaweds 30.1 x 20.4 Tafiwas 1ald 2 - 4 Wosdeds N9

, e , & :
FOILWATY UﬂuLﬂ’lZIWSG ﬂﬂ'[,‘D URZLR Udaﬂﬂﬂ%

Breeding Biology of Great Slaty Woodpecker: Muelleripicus pulverulentus
(Temminck) in Huai Kha Keang Wildlife Sanctuary, Changwat Uthai Thani

S. Srikhamthair Graduate Student
O. Khobkhet Thesis Advisor

N. Pumipakpun Thesis Co-advisor
V. Laohajinda Thesis Co-advisor

Kasetsart University

There is a high level of interest in birds now because observing them is easy, they are the
subject of birdwatching which has become an important pastime, and they are very important
in the ecosystem. One important bird is the great slaty woodpecker which makes its nest in
tree holes, so it is a keystone species in the forest as a producer of nesting cavities for
secondary hole-nesting birds. Its cooperative breeding is one interesting behavior because it is
the most important factor influencing reproductive success and survival.

The great slaty woodpecker is 50 cm in length. Its plumage is almost wholly dark grey with
small white spots, but it has a pale throat; males have a small red mustache; quite a long bill
and grey feet. Its mainly distribution is in South-East Asia. The nesting season appears to be
March to May. The nest is very high up, 9-45 m, with an entrance of about 10 cm in diameter
before it widens to 30 cm or so into the egg chamber. Eggs, normally 2 or 4 in number, are
white and strikingly large, the average size is 39.1 x 29.4 mm. Both sexes share in excavating
the hole, incubation, and feeding the young.
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Effects of Sea Bass (Lates calcarifer) Farming on the Macrozoobenthos Diversity
at Ban Lang Tha Sao, the Lower Songkhla Lake

K. Ruangnu Graduate Student
S. Angsupanich Thesis Advisor
Y. Predalumpaburt Thesis Co-advisor

Prince of Songkla University

This research will investigate the species, quantities distribution, the seasonal variation and
factions of environment of macrobenthos between intense cages of sea bass farming and
within 5, 15, 25, 50 and 100 m. They will be collected at 18 points at Ban Lang Tha Sao in the
Lower Songkhla Lake. The 16 month project will begin in April, 1998 until July, 1999.
Macrobenthos will be collected with a Tamura’s grab (area 0.05 m?) and processed according
to standard methods before identification. Every 3 months 5 grab samples per point will be
collected. Samples will be taken along 3 transect lines at distances of 0, 5, 15, 25, 50 and 100
m. Each transect will face towards the lake and be separated by an angle of 90°. Some 360
samples from 4 trips will be analyzed. Physical and chemical characteristic of the habitats will
be related to the organisms present. These data recorded will include : depth, temperature, pH,
salinity and dissolved oxygen. Sediment will be analyzed in terms of particle size,
temperature, redox potential, organic matter, and pH. The objective of this research will be to
relate the impact of and cages of sea bass farming on macrozoobenthos diversity at Ban Lang
Tha Sao. Data presentation will be used to display the environment diversity of
macrozoobenthos. This data will be utilized in planning and management for more sustainable
aquaculture in Songkhla Lake.
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Taxonomy of Threadfin (Pisces: Polynemidae) in Thai Waters

K. Ratima Graduate Student
H Wimol Thesis Advisor
Chulalongkorn University

The objectives of this taxonomic work are to reorganize the group and species identification
of threadfins and to produce a paper on the taxonomic key of the group. From November 1997
to September 1998, specimens were collected from markets, dams, fish landings and habitants
in the northern, eastern, Gulf of Thailand and Andaman Sea regions, and those deposited in
various institutions. Methods of recording counts and measurement, external and internal
characters of the specimen have been recorded.

Among the specimens there are 242 examples. Those consist of a likely 2 genera and 11
species of threadfin: Eleutheronema tetradactyum, Polynemus plebejus, P. microstoma, P.
indicus, P. kuru, P. sextarius, P. melanochir, P. heptadactylus, paradise threadfins P.
longipectoralis, P. borneensis, and P. mutifilis. Eleutheronema tetradactyluma is the
dominant species and is widely distributed.
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Seasonal Distribution and Diversity of Marine Fauna
in Seagrass Beds at Pattani Bay

K. Intharasook Graduate Student
S. Sudara Thesis Advisor
Chulalongkorn University

Seasonal distribution and diversity of marine fauna in seagrass beds at Pattani bay were
investigated by using the techniques used in ASEAN-Australia Marine Science: Living
Coastal Resources Project. The objective is to compare marine fauna in 3 study sites,
comprising mono-specific seagrass, mixed species seagrass bed and areas without seagrass;
and to determine the relationship between various habitats and associated fauna. Results from
a preliminary study found 15 groups of zooplankton with copepods, shrimp larvae and
brachyuran zoea were the dominant groups. Seventeen genara from 14 families of polychaetes
were recorded. The dominant groups were Nereis sp., Nephtys sp. and Euclymene sp.
Mollusks were found of 31 genera from 25 families. Stenothyra sp.,Tellina sp. and Ceratium
sp. were the common species found. Twelve species from 7 genera and 5 families of shrimp
were found in the study sites, the dominant species were Penaeus semisulcatus,
Metapaenaeus elegans and Polaemon styliferus. Six species from 4 genera and 3 families of
crabs were found with Portunus pelagicus being the dominant species. Ophiotrix sp. was the
only species of Echinoderm found. The groups of fishes in these area were found to be of 39
species from 33 genera and 25 families and the dominant species were Ambassis kopsii,
Pelates quadrilineatus and Siganus spp. Most of these fishes were in juvenile the stage and
are economically important fishes. It can be concluded at this preliminary stage that the mixed
species seagrass beds have more species diversity of marine fauna than other areas.
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Microsatellites DNA Variation of Red Junglefowl Gallus gallus spadiceus in
Northern and Southern Thailand

P. Begthaisong Graduate Student
W. Mekvichai Thesis Advisor
Chulalongkorn Univerity

Microsatellites DNA variation of Gallus gallus spadiceus from blood strain and feathers were
studied as a genetic marker between two different wild populations of Red Junglefowl in
Northern and Southern Thailand. Geological barriers as well as habitat destruction,
degradation, and fragmentation inhibit gene flow from continental Indo-China to the Malay
Peninsula. In many generations it is possible to separate natural populations into two
genetically different subpopulations. Genetic analysis between subpopulations plays an
important role in wildlife management and conservative programmes. Blood strains and
feathers of wild Red Junglefowl were collected from Northern wild populations in (Phayao,
Phrae Province) and Southern wild populations in (Chumphon, Phattalung and Krabi
provinces). DNA was amplified by Polymerase Chain Reaction (PCR) using Chelex( DNA
extraction product. Microsatellite loci were separate by polyacrylamide gel electrophoresis,
and heterozygosity was calculated by computer.
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Annelid Abundance and Diversity in the Lower Thale Luang
and Its Environmental Factors
M. Charoenpornthip Graduate Student
S. Angsupanich Thesis Advisor

Y. Predalumpaburt Thesis Co-advisor
Prince of Songkla University

This research studies the abundance, biodiversity and the seasonal variations in the
macrobenthos of the phylum Annelida, especially Polychaeta, the major group in the Lower
Thale Luang, middle Songkhla Lagoon. The 18 month project began in February 1998 and
will continue until July 1999. The study area is divided into 9 stations. Every two months 11
grab samples (Tamura’s grab) are taken at each station. Altogether some 594 samples from six
trips will be analyzed. The physical and chemical characteristics of the water (depth,
temperature, suspended solids, PH, salinity, dissolved oxygen and sediment (sediment grain
size, organic carbon and organic nitrogen) are being measured and correlated with the
Annelid. The aim of the study is to determine the number and kinds of species and their
seasonal abundance. Dominant and endemic species can be related to physical and chemical
factors in the lagoon. Information from this study will help to explain the ecosystem
production patterns, species diversity, food web structure and pollution problems. These data
will prove useful in planning environmental management strategies to ensure future
sustainable development in the Songkhla Lake area.
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Change of Deciduous Forest Structure along the Altitudinal Gradient at Queen
Sirikit Botanic Garden, Chiang Mai Province

W. Nuipakdee Graduate Student
P. Patanaponpaiboon Thesis Advisor
Chulalongkorn University

Change in the structure of deciduous forest was studied along an altitudinal gradient at Queen
Sirikit Botanic Garden, Chiang Mai Province. A permanent plot of 100 X 100 m? (1 ha) was
established at four levels; 700, 800, 900 and 1,000 m above mean sea level (MSL). All trees in
the plots which had a diameter at breast height (DBH) of at least 4.5 cm were identified.
Phluang (Dipterocarpus tuberculatus), Hiang (Dipterocarpus obtusifolius), Teak (Iectona
grandis), Rang (Shorea siamensis), Rok faa (Terminalia alata) were the dominant trees in the
plot at 700 m; MSL. Phluang (D. tuberculatus), Teng (Shorea obtusa), Ko phae kon (Quercus
sp.), Mueat top (Aporusa villosa), Daao Raai (Craibiodendron stellatum) were the dominant
trees in the plot at 800 m, MSL. Teng (S. obtusa), Phluang (D. tuberculatus), Hiang (D.
obtusifolius), Saaraphee paa (Anneslea fragrans), Khoh (Tristania rufescens) were the
dominant trees in the plot at 900 m; MSL. Phluang (D. tuberculatus), Ko phae kon(Quercus
sp.), Ko tee(Lithocarpus sp.), Kham mok luang(Gardenia sootepensis) were the dominant

trees in the plot at1,000 m MSL.
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Palynological Study of the Intramontane Peat Bog at Doi Inthanon,
Chiangmai Province

R. Poungtaptim Graduate Student
K. Pyramarn Thesis Advisor
Chulalongkorn University

An attempt to study the ancient pollen grains and spores of the intramontane peat bog at Doi
Inthanon, Chiangmai Province, was carried out in order to reconstruct the pollen diagram of
past deposition in the above mentioned area. The result will provide beneficial information on
vegetation history, the microclimate from the past to future, archaeological research and
geological investigtion. This may also be additional data to fill in the missing evidence from
previous research on the site. A hand-auger was used for peat sampling in the site. A stored
core of 2-metre depth was wrapped in plastic sheet. Then the sampling core was stored in the
refrigerator to prevent possible contamination and oxidation. In each 2-centrimetre peat core,
one-centrimetre cube was used for subsampling. These subsamples were treated by the
method of Faegri et al. (1964) to extract the pollen grains and spores from them. After that the
grains obtained were mounted on the microscopic slides. The identification and analytical
investigation were done through a light microscope (LM) and a scanning electron microscope
(SEM) for comparision with the pollen grains recently collected from living plants in the
vicinity of the sampling site. The counting of pollen grains and spores was done following the
system of Moore and Webb (1978). Pollen diagram charts will be presented.
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Species Identification of Rotifera in Peat Swamps, Southern Thailand

S. Chittapun' Graduate Student
P. Pholpunthinl Thesis Advisor
L. Sanoamuang’ Thesis Co-advisor

Prince of Songkla University, *Khon Kaen University

Rotifers from several peat swamps in the southern part of Thailand such as Phru Nhong Tung
Tong, Surat Thani Province; Phru Mai Khao, Phuket Province; Phru Khuan Khreng, Nakhon
Sri Thammarat Province, and Phru To Daeng, Narathiwat Province will be investigated.
Samples of the rotifers will be collected quantitatively from each peat swamp four times (July
1998, September 1998, January 1999 and April 1999) by several oblique and horizontal net
tows using a plankton net of 26 micron mesh size. Rotifers from each sample will be
examined with microscopes and some of them will be investigated by scanning electron
microscope.
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Ethnobotany of H' tin and Lua in Phuphaa Subdistrict,
Baugluea District, Nan Province

T. Yaso Graduate Student
P.Trisonthi Thesis Advisor
Chiang Mai University

An ethnobotanical study of H' tin and Lua in Phuphaa Subdistrict, Baugleua District, Nan
Province was carried out during March 1998. The plants collected were classified according
to their usage into 5 groups. The results indicated 272 species which are edible plants 176
species, medicinal plants - 82 species, economic-value plants - 2 species; plants used for
housing and utensils - 13 species, and plants used for other purposes - 9 species.
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A Study of Herbaceous Papilionaceae in the Upper North of Thailand

J. Thatsaneeyakorn Graduate Student
P. Trisonthi Thesis Advisor
Chiang Mai University

The study of herbaceous Papilionaceae in the upper north of Thailand was carried out in May
and June 1998. Thirty species of plants were collected from 9 sites: 4 sites in Phayao and 5
sites in Chiang Rai. Three species are twining, 23 species are erect herbs and four species are
creeping. Almost all of the plants were found in the open area. The altitudes of the sites are
300 - 1,600 m above sea level; the soil pH levels are 6 - 7. Two plants could be classified as
Crotalaria pallida Ait. and Phaseolus lathyroides Linn.
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Morphology and Anatomy of Local Legumes in Chiang Mai,
Nan and Mae Hong Son

J. Jaturat Graduate Student
P. Trisonthi Thesis Advisor
Chiang Mai University

Thirteen local legume seeds were collected from the survey in Chiang Mai, Nan and Mae
Hong Son. Some had many variations such as Dolichos lablab L., Cajanus cajan (L.) Millsp.
Their morphologies were recorded. The seeds were photographed, drawings were made and
apecimens were planted for study of the anatomy of stems, pods and seeds.
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Ethnobotany of H’' tin and Lua in Baugleua Neua Subdistrict,
Baugleua District, Nan Province

K. Thakun Graduate Student
C. Trisonthi Thesis Advisor
Chiang Mai University

An ethnobotanical study of H' tin and Lua in Baugleua Neua Subdistrict, Baugleua District,
Nan Province. The study started in June 1998. The result indicated 128 species of plants
which were classified into 5 groups according to their usage: edible plants - 40 species;
medicinal plants - 38 species; economic plants - 1 species; plants for housing and utensil use -
24 species and plants used for other purposes - 25 species.
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Dunhevedia serrata Daday.

Species Diversity and Abundance of Cladocera in Kud-Ting,
Nong Khai Province

C. Sangaroon Graduate Student
L.Sanoamuang Thesis Advisor
Khon Kaen University

Aspects of the species dlversxty and abundance of cladocera in Kud-Ting, Nong Khai
province were examined in this study. Seventy two qualitative and quantitative samples were
collected using a 60 um mesh net and a Schindler Plankton Trap from January-December
1998. At most localities, temperature, pH, conductivity and salinity of the water were
measured. Of the 6 samples examined, 25 species of cladocera were identified. The most
frequently encountered cladocera were Alona pseudoverrucosa verrucosa Sars, Alonella
excisa (Fischer), Diaphanosoma excisum Sars, Ephemeroporus barroisi (Richard), Macrothix
flabelligera Smirnov and Moina micrura Kurz. Two rare species Alona costata Sars and
Dunhevedia serrata Daday were also found.
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