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New Challenges in Biodiversity Research : Genetic Approaches

David S. Woodruff

Department of Biology,

University of California, San Diego,
La Jolla, CA 92093-0116 U.S.A.
dwoodruflaucsd.edu

The traditional challenge for geneticists interested in biodiversity is to discover new species
using karyotypes, allozymes and nuclear or organelle DNA sequences. The polymerase chain
reaction (PCR) facilitates this as it permits (1) the amplification of DNA from tiny samples of dried,
frozen or alcohol-preserved specimens, (2) the non-invasive genotyping of living animals based on
hair, feathers, scales and feces, and (3), the identification of microbes and fungi that are otherwise
undetectable. Molecular geneticists now have the tools to identify species unequivocally and
establish their phylogeography, population structure and mating system. Despite this technical
revolution our efforts are still frustrated by the enormity of the task and its costs.

A second challenge involves identifying useful genes in organisms; genes for pathogen and
pest resistance, and pharmaceutically useful molecules are of great interest and advances in
biotechnology, cloning, and genetic engineering make them more accessible. Geneticists have the
responsibility of alerting the public to the hazards of releasing genetically modified organisms (and
tor that matter, introducing exotic species) into nature. These developments legitimize the
importance of discovering and conserving the wild relatives of domestic animals and cultivars.

The newest challenge, conservation genetics, is concerned with ensuring the future evolution
of species and the integrity of ecosystems. Geneticists can determine the viability of threatened
populations, advise on translocations and re-introductions in nature, and design breeding programs
for zoos and botanical gardens. Although protecting large areas of habitat is the best strategy for
biodiversity conservation, even populations in reserves are at risk of extinction by the process of
genetic erosion. We documented this process in recently fragmented populations of small mammals
isolated for only 8 years on islands in Chiew Larn reservoir, Klong Saeng. The genetic erosion
detected in these common mammals using nuclear microsatellite variation indicates we will have to
monitor and manage allegedly safe populations of endangered species now isolated in parks; many
populations are too small to survive on their own. All of this means that geneticists can contribute
much to the discovery and conservation of Thailand's extraordinarily rich biota.
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Aumns 19 laase ANAINI 19N1980Y A1lueuIAg AUAINIDY
(Direct UsegValues) (Indirect Use Values or (Opgion Values) (Existence Values)

Functional Values)

CVM CVM
a '
Hanaa (Outputs) 1l52 Towyl (Benefits)
- consumption use value 15U - mstleafutimay aAnurainnaiy
5 137, weath - M3RATY CO, NFINN Ay
- non-consumption use value = mi;ﬂyWﬁﬂWau USANTIMTU
(U A15NBUNY? - etc. FUTUNAY
( Bequest value )
yamauIINARIG; AABNTZNUABNITHAANAIUIUIIN
uuufiaesdandunisnaa mslFuuudaeemeniv - Fanm
° I a
(production function approach); + 013 Fupuiasaflansums Wae;
0 PN 1 A
algnenaunu algnenauny;
(replacement cost); andelema

audolana
(opportunity cost approach);

TCM; CVM;

Notes : CVM = 13 s mﬁufhmm%u"lv (contingent Valuation method)

TCM = F5aaam 19918iAUN1e (travel cost method)

fian : USuwn91n Barbier (1994)
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(N : Ostrom 1994)
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(Club goods)
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Freshwater and Marine Fishes Diversity in Thailand

C. Vidthayanon
Aquatic Animal Natural Resource Museum Institute, Department of Fisheries

Thailand is an important area for aquatic biodiversity because it is situated in the bio-
geographical crossroads of 3 sub-regions of the Oriental Realm. It supports several habitats of
freshwater and marine biota as it is the drainage area for 6 major river basins and is enclosed by two
oceans. Important freshwater habitats are wetlands, mainstream rivers and watersheds. In the sea,
estuaries, coral reefs and continental shelves support more than 10,000 marine organisms.

The fish fauna of Thailand have been reported since 1830 when G. Cuvier described a
species of Pomadasys auritus collected by N. Finlayson from the Andaman Sea coast of Siam in
1820. Later, several surveys and research of fish systematics have been reported by local and foreign
scientists; about 100 species have been described from Thailand. The most well-known reports are
the two classic monographs of Smith (1945) and Suvatti (1950). Up-to-date inventory works on Thai
fish systematic, however, still need to be carried out and supported.

Preliminary surveys from field collection and bibliographic examination have made known
at least 43 orders, 226 families, 809 genera and 2,583 species of ichthyofauna from the country. Of
total world populations, these numbers represent about 71.66% of orders, 46.39% of families and
10.48% of species. There are 570 species of 55 families from Thailand’s fresh waters and about
2,023 species, 174 families of marine fishes. In freshwaters, the order Cypriniformes (barbs,
minnows, loaches and its allies) form the majority, 300 species of 4 families have been found. The
most diverse taxon is order Perciformes (snappers, perches, gobies and its allies) consisting of 84
families, 1,377 species. Sharks and rays have been reported in 13 orders, 34 families and about 149
species; one species of hagfish (Agnatha) occurs in the deep sea off Phuket.

Few of the country’s endemic fish are known, only 12 species including 7 cave fishes;
however, 121 species of regionally endemic fishes are known. At least 177 species in Thailand are
highly threatened, 3 species are possibly extinct and 29 endangered.




The Biodiversity of Thailand’s Fungi :
Toward a National and International Network of Co-operating Mycologists
that will benefit Thailand

Nigel Hywel-Jones
National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology Development Agency

More than 70,000 species of fungi are known world-wide, but only approximately 1,000 of
those are from Thailand. A small start has been made. Work with BIOTEC-related programmes has
added approximately 500 species to the Thai mycoflora in the last five years. However, with an
estimated 1.5 million species of fungi, this biokingdom is a poorly researched component of global
biodiversity.

Comparing the biodiversity of popularly researched groups nationally and globally we
estimate Thailand may harbour 5-10% of the world’s fungi — 75,000 - 150,000 species. These
figures are approximately 100 times more than the bird species recorded for Thailand and also
approximately 100 times more than the number of fungi currently known.

Fungi, as acknowledged sources of novel metabolites and antibiotics, offer great potential.
As Thailand develops its science base, a co-operative national and international survey of the
country’s fungi will enable Thailand as a nation to enter into the global arena of prospecting in
bioresources. This can only be done by having sound knowledge of the fungal inventory of Thailand.
To do this, Thailand’s mycologists must develop with the help of the network of international
mycologists.

In terms of studying fungal biodiversity, Thailand is still, clearly in the early stages. A
wealth of information has been accumulated around the world on which Thai researchers can draw.
With access to increasingly better global communication systems, Thai researchers can develop as
an important component in the global study of fungal biodiversity. No individual can become expert
in the whole fungal kingdom.

To survey the fungi of Thailand we must build a knowledge base within the country. This
can be done by tapping the global network of mycologist. Through a programme of PhDs, workshops
and special purpose visits, overseas experts are encouraged to contribute to the development of Thai
mycology. Inevitably, the early phase of this ‘catch-up’ must rely heavily upon training. The aim,
however, is to develop Thai mycology to a point where it has an internationally recognized profile.

On completion of training, Thai mycologists must have the resources to further develop their
expertise. This can be done by encouraging further links, internationally and, most important,
nationally. Mycology develops when mycologists work together. If such development is encouraged
within Thailand, then the future for Thai and for global mycology is good. A start may then be made
to understand the biodiversity of fungi in Thailand.
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A Study of Forest Biodiversity : Gibbon Foods, Trees and Plant Products

W Y. Brockelman ', T. Santisuk >, A. na Thalang >. P. Charoenchai ' and C. Nan’

! Institute of Science and Technology for Research and Development, Mahidol University, Salaya

? The Forest Herbarium, Royal Forest Department

3 National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Techrology Development Agency

This project involves the establishment of a long-term ecological research site in the
seasonal evergreen forest at Mo Singto, Khao Yai National Park. The site has been used for the
study of the behavior and ecology of gibbons (Hylobates lar) since 1979, and about five groups are
now habituated to human observers. The research plot will be approximately 25 ha in area and will
include most of the home range of the main gibbon study group. The plot is being surveyed into 20
m. square quadrats and all trees at least 10 cm. dbh are being tagged, measured and mapped. Data are
being input into a new database in Foxpro 5 which will produce quadrat maps of the whole plot.
Herbarium specimens of all species of trees, lianas and other plants on the plot are being collected
for identification and storage. This plot will be used for studies of all forms of forest biodiversity,
and, in particular, for animal-plant relations.
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"lﬂ"ﬁﬂn'mﬁuﬁ"zadﬁmaumn%'nmﬁuguluﬂszmﬁ‘lnumqﬁ'm'l.umnmﬁa MANEN  NINAZIUAN
wazmald lwdssimadsaunanfiuaiadneain Tam Dao Nature Reserve emay Ua: Cat Ba National Park
tme Cat Ba vimziuaanidsaniia lusunauniaBuiiudetiieein Gunung Keriang iiiasesaiaans 33
\{A9M% Gunung Lan, Gunung Tempurung ilasBly $51/5n Anak Takun uszuIiousey 9 Batu Cave
faaules myliamsiluduusn wumaemniannni 100 88 IW3uimsdaduun asremiBeing
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pusmudarieau 14 aUF& \éun Opisthostoma Kongsangensis Panha 1997, Alycaeus pratatensis Panha
1997, Gyliotrachela khaochongensis Panha 1997, Diplommatina naiyanetri Panha 1997, D. hidagai Panha
1997, D. prakayangensis Panha 1997, D. umpangensis Panha 1997, D. doichiangdao Panha & Burch 1997,
D. akron Panha & Burch 1997, D. pupaformis Panha 1997, Boysidia chiangmaiensis Panha & Burch 1997,
B. tholus Panha 1997, Hypselostoma khaowongensis Panha 1997 Wa: Discarfemon khaosokensis Panha
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Taxonomy of Micro-Snails from Limestone Mountains
in Thailand, Malaysia and Vietnam

S._Panha ', R. Sukmasruang *, J. B. Burch’

! Department of Biology, Faculty of Science, Chulalongkorn University

? Klongsang Wildlife Research Center, Wildlife Research Division, Royal Forest Department
? Museum of Zoology, University of Michigan

We have collected samples of micro-snails from some of the limestone mountains in
Thailand's northern, central, eastern, and southern regions; in Vietnam's Tam Dao Nature Reserve,
Hanoi and Cat Ba National Park, Cat Ba Island in the northeast; and in Malaysia at Gunung Keriang
in Alorstar, Kedah, at Gunung Lan and Gunung Tempurung in Ipo, Perak, and at Anak Takun and
the vicinity of Batu Cave in Kuala Lumpur. In the first stage of analysis we have identified over 100
species of snails. We have started the classification work, the identification of scientific names, and
the naming of new species according to standard nomenclature. Based on some of the samples from
Thailand, we have already described 14 new species in articles accepted by US journals. These
species are Opisthostoma klongsangensis Panha 1997, Alycaeus pratatensis Panha 1997,
Gyliotrachela khaochongensis Panha 1997, Diplommatina naiyanetri Panha 1997, D. hidagai Panha
1997, D. prakayangensis Panha 1997, D. umpangensis Panha 1997, D. doichiangdao Panha & Burch
1997, D. akron Panha & Burch 1997, D. pupaformis Panha 1997, Boysidia chiangmaiensis Panha &
Burch 1997, B. tholus Panha 1997, Hypselostoma khaowongensis Panha 1997 and Discartemon
khaosokensis Panha & Burch 1997. The genus Boysidia and Opisthostoma found in this study are the
first record for Thailand.
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Distribution, Morphology and Cytogenetics of the Larvae of Black Flies
(Diptera: Simuliidae) from Doi Inthanon National Park, Chiang Mai Province

C_Kuvangkadilok ', S. Phayuhasena ', C. Boonkemtong ? and ¥. Baimai '
' Biology Department, Faculty of Science, Mahidol University
2 National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology Development Agency

The larvae of black flies were collected from various localities at 400-2500 meters above sea
level of Doi Inthanon National Park, Chiangmai Province. Based on larval morphology, a total of 18
species including 14 new species were identified and placed into several species-groups within 5
subgenera of the genus Simulium Latreille s.1. In addition, a standard photographic map of Simulium
species B was constructed from larval salivary gland polytene chromosomes. Simulium species B has
three pairs of chromosomes (2N=6) which are arranged from large to small size. Chromosome I has
metacentric shape while chromosome II and III are submetacentric. A total of six paracentric
inversions distributed in five chromosome arms have been detected in these natural populations of
Simulium species B. Significant deviation from Hardy-Weinberg equilibrium is found in one gene
sequence. There is no indication of sex linkage associated with an inversion sequence in these
populations. Thus, the X and Y chromosomes of Simulium species B cannot be distinguished from
the autosomes.
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A Survey of the Four-Legged Mites in Thailand

A Chandrapatya
Entomology Department, Faculty of Agriculture, Kasetsart University

Surveys of the four-legged mite were made on 168 species of plants — fruit trees,
agricultural crop, ornamental plants, horticultural plants, medicinal plants, forest crops and weeds in
32 provinces namely Chiang Mai, Lampang, Lamphun, Phrae, Uttaradit, Kamphaeng Phet, Phichit,
Nakhon Ratchasima, Sakon Nakhon, Chainat, Saraburi, Ayutthaya, Pathum Thani, Nonthaburi,
Bangkok, Nakhon Pathom, Chachoengsao, Prachin Buri, Rayong, Trad, Kanchanaburi, Ratchaburi,
Phetchaburi, Prachuap Khiri Khan, Chumphon, Ranong, Surat Thani, Phangnga, Krabi, Nakhon Si
Thammarat, Trang and Songkhla. Of the 201 specimens collected, a total of 58 genera and 102
species were identified based on their external morphology. A total of 15 genera and 62 species were
found to be endemic to Thailand. Several mites are considered as pests of economic crops; these are
Abacarus litchii, Abacarus officinari, Aceria mangiferae, Aceria tulipae, Circaces citri, Eriophyes
sandorici, Phyllocoptruta oleivora and Vasates spondiaci, etc.
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Study of Plant Diversity in Phu Phan National Park

P. Chantaranothai ', A. Thammathaworn ', S. Khoomgratok ! p.Predeesanit’, B. Kongsook ', and J. Lakerd !
! Department of Biology, Faculty of Science, Khon Kaen University
2 Phu Phan National Park

Morphology, taxonomy, ecology and distribution of flowering plants, gymnosperms and
ferns are being studied. Between April and July 1997, 561 plant specimens were collected, 541 from
flowering plants, 10 from gymnosperms and 10 from ferns. One hundred specimens were identified
and described.
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Biodiversity of Plants at Ton-Nga-Chang, Southern Thailand

P. Sirirugsa, T. Saknimit, L. Exsomtramage, K. Sridist, P. Sawangchote, J. Leerativong and S. Chorn-eard
Biology Department, Faculty of Science, Prince of Songkla University

A survey and study of vascular plants at Ton-Nga-Chang Wildlife Sanctuary in Southern
Thailand has been conducted. An investigation of the plant community of a sampling plot of 100x
100 m® which is composed of 100 plots of 10x10 m® has also been carried out. The Girth at Breast
Hight (GBH) of the trees (> 10 cm.) is measured to calculate the density and occupation of each tree
species in the sampling plot. Collection of the vascular plants has revealed 70 species so far. It is
evident from a preliminary identification that the majority groups of trees belong to the families
Annonaceae, Dipterocarpaceae, Rubiaceae and Sapindaceae; the ground cover are saplings of those
trees as well as herbs of the families Araceae, Commelinaceae, Orchidaceae and Zingiberaceae. The
proper identification to species level and chromosome counts of some taxa will be carried out.
Surveying and collecting of the vascular plants in other different microhabitats of Ton-Nga-Chang
Wildlife Sanctuary will be continued in order to gain more data on plant biodiversity within the two-
year plan.
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Biodiversity of Insects at Ton-Nga-Chang Wildlife Sanctuary
(Buntad Mountain Range)

C. Pholpunthin !, 8 Watanasit ', S. Permkam ’
" Biology Department, Faculty of Science, Prince of Songhla University
* Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University

Insect samples were collected from a permanent plot of 100x100 m® at Ton-Nga-Chang
Wildlife Sanctuary. The area was divided into 100 subplots of 10x10 m’. Light traps were set up to
collect insects for three consecutive nights. Insects were hand-picked every two hours starting at
18.00 p.m. until midnight. Malaise traps, flight intercept traps, pitfall traps and yellow pan traps
were left for five days whereas soil core and litters samples were taken at one time, Twelve orders of
insect were identified from the samples taken. Approximately 90% of the insects were concentrated
in the orders Lepidoptera, Hymenoptera, Coleoptera, Collembola and Diptera (22, 21, 19, 16 and
12%, respectively). The most diverse order was Coleoptera with 49 families identified so far. The
families Staphylinidae, Scarabeidae and Scolytidae were the major group, accounting for 80% of the
Coleopteran samples. Geometridae and Noctuidae were the most abundant families (79%) in the
order Lepidoptera. More than 50% of the Hymenopterans belonged to family Formicidae.
Entomobryidae was the most abundant family in the springtail group. The significance of these
insects will be further discussed on an ecological basis.
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Biodiversity of Phytoplankton and Zooplankton in Mae Sa Stream,
Doi Suthep-Pui National Park, Chiang Mai Province

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

Biodiversity of phytoplankton and zooplankton, including benthic algae, in Mae Sa stream
were investigated along with the physio-chemical water quality. The samplings were taken from 12
sites, at altitudes from 330-1,075 m. above seal level, between April and August 1997. Fifty-nine
species of phytoplanktons in Divisions Chlorophyta, Chrysophyta, Pyrrhophyta, Euglenophyta and
Cyanophyta were found. Forty-three species of benthic algae were classified, the majority were
Jiatoms. In the case of zooplankton, forty species were found, i.e. protozoa in the Class Sarcodina,
Flagellata and Ciliata, including a small amount of Annelids. In the Arthopod group, black fly larva,
may fly nymph, daddy-long-legs larva and chironomids were evident. Fifteen percent of these
organisms were identified to species. In each sampling site, the organisms tended to be an indicator
of water quality. Ten species of phytoplankton and benthic algae could be isolated and cultivated.
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Diversity of Marine Dinoflagellates in the Gulf of Thailand

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

Phytoplankton samples were collected from the Upper and Lower Gulf of Thailand for
species identification of the marine dinoflagellates. Description of each species will be prepared. A
total of 13 species of the marine dinoflagellate in the genus Ceratium were recorded from seventeen
samples from the east-coast of the Upper Gulf of Thailand. They were divided into 4 groups
according to their frequency of occurrence as follows: 1) very common group (100% of plankton
samples taken) represented by 3 species, C. furca, C. fusus and C. trichoceros; 2) common group
(70-76%) represented by 2 species, C. deflexum and C. tripos; 3) rare group (17-23%) represented by
4 species, C. falcatum, C. horridum, C. kofoidii and C. schmidtii; and 4) very rare group (6-12%)
represented by 4 species, C. dens, C. macroceros, C. massiliense and C. teres. Other genera are
being investigated.
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Population Changes in Nitrogen Fixing Microorganisms as Affected
by Changing in Ecosystem Processes

N_Boonkerd !, N. Teaumroong ', S. Kotepong *, A. Nuntagij°, S. Choonluchanon’ and S. Siripin
! Institute of Agricultural Technology, Suranaree University of Technology

? Soil Science Division, Department of Agriculture

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

! Crop Science Department, Maejo University

The objective of this research is to find genetic diversity and a suitable environmental
condition that will allow N, fixing microorganisms to survival well and to determine how much the
change in the ecosystem affects the population and genetics of these microorganisms. To meet these
objectives we have selected testing sites in the North, Northeast and Central Plain. In each region
soil samples have been collected from the top of mountains down to its foot. Soil samples have also
been collected from agricultural areas under different cropping systems. The populations of N;
fixing microorganisms in each soil sampie have been determined and their genetic diversities will be
determined. Since this project was implemented on June 1, 1997, the activities of the project are only
at the stage of the first sampling.
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The Diversity of Thai Plants in the Families Labiatae, Lauraceae, Compositae and
Rutaceae in Producing Volatile Oil Composition

N. Ruangrungsi and W. De-Fknambkul
Department of Pharmacognosy, Faculty of Pharmaceutical Seience, Chulalongkorn University

The current floral expedition resulted in plants of 46 species of 33 genera from 4 families
being collected and identified. The samples collected are of genera Aegle, Atalantia, Citrus,
Clausena, Feronia, Glycosmis, Hesperethusa, Micromelum, Murraya, Paramignya, Toddalia,
Triphasia and Zanthoxylum (RUTACEAE), Cinnamomum and Litsea (LAURACEAE), Coleus,
Hyptis, Mentha, Ocimum, Perilla and Pogostemon (LABIATAE), Ageratum, Artemissia, Blumea,
Crassocephalum, Conyza, Dichrocephala, Eupatorium, Laggera, Mikania, Pterocaulon, Spilanthes
and Tagetes (COMPOSITAE). Herbaria, essential oil distillation, and chemical component analyses
were accomplished with the fresh plant materials.
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Building Local Capacity in Sustainable Forest and Bioresource Management :
A Database System to Support Forest and Bioresource Management by Communities

S. Sukwong, S. Tanhan, T. Keawla-iad, P. Makarabhirom, N. Kijtewachakul, P. Nakkuntod, and S. Onprom
Regional Community Forestry Training Center (RECOFTC), Kasetsart University

This ongoing research project is undertaken with a participatory approach among the
community forestry network agencies, including governmental and non-governmental agencies,
academic institutes, and 15 community organizations. The objectives are first to collect baseline data
of communities and their bioresources, and then to develop a database system of community forests
and local bioresources. From this, the project will also encourage usage of the database for
monitoring and evaluation of forest and bioresource through management by local organizations.
Finally, the project should be able to increase the capability of personnel (field staff and villagers) in
forest and bioresources management. The working process focuses on collaborative management at
the local level. Activities have involved participatory collection of socio-economic and biophysical
data. Community forums were then organized to analyze this information and develop an operational
plan, to implement the plan, and to monitor the sustainability of socio-economic and bioresources. In
addition, there are activities for increasing personal capability and partnerships (such as training,
workshop, meeting). For implementing activities within the first 4 months, action plans and missions
of collaborative institutes and communities were set at all sites. Demarcation by GPS and
community forest inventory was carried out in various sites. Existing knowledge in community
resource management was collected and compared with scientific techniques. Workshops were
organized to synthesize tools and techniques for facilitators who work with communities in
participatory resource management in the Southern region.
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A Study on Herbal Medicine for Making Spirit Liquor in Northern Thailand

S. Watthana, P. Kumpet, W. La-ongsri, T. Thongkul, P. Panyachan
Research Section, Technical and Research Office, Queen Sirikit Botanic Garden, Office of The Prime Minister

An survey was conducted of herbal species of Northern Thailand which have medicinal
properties and were used by the local people as tincture. The purpose of the study was to collect
information on plant species, spirit liquor formulas, and the methodology of tincture preparation
used by the target population. The information was gathered from Lanna prescription old book
(known locally as "Pap Sa"), ancient prescriptions, and local practitioners. The Study was conducted
from July - October, 1996. Seventy tincture formulas were collected and about 150 species of plants
used in the preparation were identified.
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Evaluating the Status of Genetic Resources of Tectona grandis (Linn.)
by using Molecular Markers

S. Changtragoon ' and A. E. Szmidt’
! Sitviculture Research Division, Royal Forest Department
? Department of Forest Genetics and Plant Physiology, The Swedish University of Agricultural Sciences S - 901 83 Umea®, Sweden

During the first 6 months of this project 10 populations of natural teak (Zectona grandis)
forest in the northern and central part of Thailand, namely Chiang Mai, Chiang Rai, Lampang,
Maehongson, Prae and Kanchanaburi were surveyed and sampled. Teak leaves and seeds from 20-40
mother trees per population were collected. The materials from the collection have been used for
isoenzyme analysis. The results showed that the resolution of 13 isoenzyme systems were
standardized. 22 putative gene loci were identified and 13 loci were polymorphic.

DNA from young leaves of each mother tree was extracted. Randam primers were used in
Polymerase Chain Reaction (PCR) for RAPD markers in teak. The results showed that 48.18% of the
primers (106 out of 220) can be used to randomly amplify teak DNA.

However further study in isoenzyme and RAPD analysis will be carried out for evaluating
genetic variation in teak in Thailand.
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Isolation of Fungi from Lichen Collected at Phuteen Suan-sai,
Amphur Naahaew, Loei Province

E. Sangvichien and research team
Faculty of Science, Ramkhamhaeng University

Three collections of lichens were made from November 1995 to December 1996 from
Phuteen Suan-sai Forest, Amphur Naahaew, Loei Province. Four hundred and fifty-six lichen
samples from these collections were used to isolate fungal partners from lichens by various
techniques; spore discharging, spore oozing, medulla dissecting and fruiting body crushing. There
are 393 fungus isolated from these lichen samples. Ascospore is the target of this isolation because it
is the best technique to get authentic lichenized fungi by minimizing contamination with their
lichenicolous fungi. However the isolated ascospores have very low rates of germination and growth.
Therefore, other techniques were employed for fungal isolation. Twenty-four fungus are identified to
genus, but a large number of fungus remain unidentified.
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ostrea (Bl. et Nees) Fr., Laccaria laccata (Scop. ex Fr.) cke., Termitomyces microcarpus (Berk. et Broome)

Heim, Auricularia auricula (Hook.) @U&19U
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A Field Survey and Collection of Macrofungi
in The Khao Soi Dao Wildlife Sanctuary and Nearby Areas

P. Klingesorn ', T. Chotikasateara’, S. Thaitatgoon *

! Department of Biology, Faculty of Science, Mahidol University

? Department of Biology, Faculty of Science, Rajaphat Institute, Nakornpathom
? Center of Mushroom Farm Ban Aranyik, Nakornpathom

The objective of this study was to identify the biodiversity of macrofungi in the Khao Soi
Dao Wildlife Sanctuary and nearby areas. The fungal samples were collected from soil, plant decay,
dead wood, root stems and branches of trees in low land evergreen forest, dry dipterocarp and grass
land at 100-350 meters above sea level, between October-December 1996. 215 funga! sample were
collected and 117 of them were identified as 10 Ascomycota and 107 Basidiomycota. From the total
of 117 species, 47 genera and 28 families were found. The most common families were Coriolaceae,
Tricholomataceae, Lentinaceae, Sarcoscy-phaceae, Xylariaceae, Ganodermataceae, Polyporaceae,
Phellinaceae, Agraricaceae, Auricula-riaceae, Geastraceae, Russulaceae, Sclerodermataceae,
Amanitaceae, Clavariaceae, Hymeno-chaetaceae, Pluteaceae, Stereaceae, Craterellaceae,
Dacrymycetaceae, Haddowiaceae, Lycoper-daceae, Nidulariaceae, Strophariaceae Corprinaceae,
Clavariadelphaceae, Carticiaceae, and Tremellaceae respectively. The prominent species were
Trametes flavidum (Lev.) Aosh., Cookeina Sulcipes (Berk.) Kuntze, Lentinus similis Berk & Br.,
Microporus xanthopus (Fr.) Kuntze, Geastrum saccatum (Fr.) Fisch, Phellinus melanodermus (Pat.)
O.Fidalgo, Ganoderma lucidum (Curtis ex Fr.) Karst., Ganoderma australe (Fr.) Pat., Pycnoporus
coccineus (Fr.) Bond et Sing, Stereum ostrea (Bl. et Nees) Fr., Laccaria laccata (Scop. ex Fr.) cke.,
Termitomyces microcarpus (Berk. et Broome) Heim, Auricularia auricula (Hook.) respectively.
This finding will be very beneficial for conservation, management and uses of bioresources in

tropical evergreen forest ecosystems for the future of Thailand.
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A Field Survey and Collection of Macrofungi in the
Ton Nga-Chang Wildlife Sanctuary and Nearby Areas

V. Petcharat ', P. Klingesorn’, T. Chotikasateara®, A. Chalermpongse ’

! Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University
2 Department of Biology, Faculty of Science, Mahidol University

3 Department of Biology, Faculty of Science, Rajaphat Institute, Nakornpathom

! Forest Pathology and Microbiology Research Laboratory, Royal Forest Department

The purpose of this ongoing study is to collect and identify macrofungi in the Ton-Nga-
Chang Wildiife Sunctuary and nearby areas, located in Songkla and Satun provinces. Through
weekly excursions in the woodland and regular visits to markets in the area during 1994-1997, a
preliminary list of macrofungi species now lists 129 species which belong to 64 Genera and 31
Families. Only 7 species of these are widely collected and consumed by local people in Southern
Thailand. Those are Lentinus squarrosulus, Termitomyces heimii, T. globulus, T. clypeatus, Boletus
colossus, Tylopilus sp. and Schizophyllum commune. '

-28-



anunarnwatsrailuinduasislnseluilszmalnadsuaasian

a & = &
WoRNaTHTNBDIALOWID

Aiws nfrfazdin F3iR 29¥AT wm Arssassd nunfind AnAthys
mainfund aoeinmmans mansoluminensy

av Y - & ‘ a
lumsinasoit a:ﬁnmﬂ'nwmnﬂmnmawuqnﬁwawﬂwn 150 1 Inmnniinaues
Yszinelng (Mmawmila maaziusanidoanila manans mald UazIMERLE) Tasmsdemeiauuniiu
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PCR maoﬁmnﬁdamaﬁ"lﬁmnﬁu large subunit U84 ribosomal RNA ululnneuia3s (Is RNA gene),
cytochrome oxidase | cytochrome oxidase il (inter COIl - COIl), small subunit Y84 ribosomal RNA Tuluin
AOULATL (sSRNA gene), 3u ATPase 6-8 Iululnasuiaiy uas interal transcribed spacer (ITSI) of
ribosomal RNA genes luiianfoa duune 755, 1650, 420, 825 uaz 340 dlaauiay

WethwanAmst PCR wasdumaniinleaniielnss 30-100 @ indinmlasmsdaday restriction
enzyme WABTRA WU "ﬁ'v.'uaaﬁa‘[wﬂﬁmmnmn“mug\a TaunAnime PCR fildaniu IsRNA, inter
(COI - COll) uax ss RNA gene dladadae Dra | 9zlé$ % haplotype 5, 4 war 3 wuuMWEaGY §u
ARSI PCR 37N ATPase 6-8 Lijadmen Ssp | w38 Vsp | 31 haplotype 91u7% 4 unumsmasiowlss’

Genotypic Diversity cf Apis cerana in Thailand Revealed by DNA Polymorphism

S. Sittipraneed, S. Wongsiri, N. Siwarungson, K. Packdibamrung
Biochemistry Department, Faculty of Science, Chulalongkorn University

In this present study, nuclear and mitochondrial genes analysis of the honey bee (Api>
cerana) from 150 colonies covering 5 different geographical area of Thailand (the North, the North-
East, the Central region, the South and Samui Island) using PCR-based DNA fingerprinting and
direct nuclcotide sequencing will be performed to reveal the genetic diversity of the Thai honey bee.

Some mitochondrial and nuclear genes of Thai honey bee were successfully amplified by
polymerase chain reaction (PCR) using specific primers of Apis millifera and Drosophila. From all
honey bee samples, specific PCR products of 755, 1650, 420, 825 and 340 bp were obtained from a
iarge subunit of mitochondrial ribosomal RNA gene (IsSRNA gene), cytochrome oxidase I -
cytochrom oxidase 11 (inter COI - COII), and from a small subunit of mitochondrial ribosomal RNA
gene (ssSRNA gene), mitochondrial ATPase 6-8 gene, and internal transcribed spacer (ITS1) of
nuclear ribosomal RNA gene respectively. Digestion of these PCR products of 30-100 samples from
different geographical areas with some restriction enzymes showed a high polymorphism. Five, 4
and 3 haplotypes were found after Dra I digestion of PCR products from IsSRNA gene, inter COI -
COII and ssRNA gene, respectively. Digestion of PCR product from ATPase 6-8 gene with either
Ssp I or Vsp I gave 4 haplotypes.
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Classification and Germplasm Collection of Annonaceae

P. Chalermglin*, S. Chitnawasarn ', S. Masuthor’, T. Chenjittikul 3 P. Ponsena* and C. Thorat’
! Thailand Institute of Scientific and Technological Research

2 Botany Department, Faculty of Science, Kasetsart University

3 Botany Department, Faculty of Science, Mahidol University

? Eastern Botanic Garden (Khao Hinson} Royal Forest Department

3 Tourism Authority of Thailand

The classification and germplasm collection of Annonaceae project was initiated on
December 15, 1996 and it will continue for 1 year. The purpose of this project is to classify the
native Annonaceae of Thailand and to complete a herbarium and germplasm for planting in The
Sirikit Botanic Garden, Chiang Mai Province and The Eastern Botanic Garden (Khao Hinson),
Chachoengsao Province. There are data collections of herbarium research from 9 national agencies
and a survey of 16 national botanic gardens, together with 5 private collections. There are collections
of 28 species of herbarium and 33 living species; plus records of 21 botanic species and 10
horticultural species.
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Preliminary Survey of Wolbachia in Natural Populations of
Culicines Mosquitoes in Thailand

P_Kittayapong ', S.B. O'Neill >, K.J. Linthicum >, R. Rattanarithikul * and K. J. Baisley '
! Department of Biology, Faculty of Science, Mahidol University

? Department of Epidemiology and Public Health, School of Medicine, Yale University

? Department of Entomology, Armed Forces Research Institute of Medical Sciences

The bacteria in the genus Wolbachia, which is found in reproductive organs of many
arthropods, has recently received scientific attention due to the possibility that it may drive a
desirable gene into natural insect population. The preliminary survey of Wolbachia was conducted
by PCR- screening of 663 samples categorised into 4 genera and 23 species of culicine mosquitoes
from 15 provinces of Thailand, using primers designed from FtsZ gene. Results indicate novel
cxamples of Wolbachia in 1 species of Armigeres, i.e. Ar. subalbatus; 5 species of Culex, i.e. Cx.
fuscocephala, Cx. gelidus, Cx. sitiens, Cx. vishnui subgroup and Cx. whitmorei; and 2 species of
Mansonia, i.e. Mn. indiana and Mn. uniformis. Frequency and distribution of Wolbachia in these
mosquito species resulting from the first 6-month survey, will be reported. At present, the following
activities are in progress: 1) cloning and sequencing of PCR products of the Wolbachia WOSP gene
to determine diversity of strains. 2) colonization and various crossing experiments between infected
and uninfected populations to evaluate the Wolbachia-mediated cytoplasmic incompatibility in
natural hosts.
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Survey of the Species Diversity and Geographical Distribution of Vascular Plants
in Doi Luang National Park, Chiang Rai Province

V. Anusarnsunthorn, P. Rakariyatham, J.F. Maxwell, S. Elliott, R. Kunarak, S. Gardner, P. Sidisunthorn, P. Palee
Biology Department, Faculty of Science, Chiang Mai University

Doi Luang National Park is the second largest protected area in Northern Thailand, 1170
km? (725,000 rai), but there has been no detailed botanical survey of the area. This project is
conducting a botanical survey throughout the park to determine which species are present, their
abundance, and their geographical distribution, altitude and habitat range. During the first 4 months
of the project, 714 plant specimen were collected of 533 species.

The project is also building up a reference collection of photographs and detailed drawings
of the common tree species in the area, with the long term goal of producing a field identification
guide. Over 150 species have already been photographed.

In the second year, the project aims to correlate vegetation type, forest condition and tree
species present with satellite image data.
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Plant Culture Conservation under Aseptic Conditions for Long-term Use

C_Kirdmanee, S. Mayteeworakoon, S. Cha-um, K. Mosaleeyanon, M. Tanticharoen
National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology Development Agency

In order to develop conservation technology and collect plant genetics, plants from Thai
tropical forests were collected and identified according to botanical characteristics. The plant
communities are mainly hill evergreen. forest, tropical rain forest, semi-evergreen forest, dry
dipterocarp forest, mixed deciduous forest and savanna forest. Shoots or seeds were collected,
sterilized and cultured in vitro on a medium. Organs grown in vitro from the shoots or seeds were
induced callus on a medium containing growth regulators. The callus or shoots of plants from 501
species, 191 genera, and 105 families were maintained in vitro under 10°C at the National Center for
Genetic Engineering and Biotechnology. Other callus and shoots were studied by the
cryopreservation method for long-term preservation and screening of biological activity for drug
development.
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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

Cytological investigation was carried out to determine chromosome number and
chromosome morphology of the two closely allied species in the genus Afgekia; A. sericea Craib and
A mahidolae Burtt & Chermsirivathana. In addition, randomly amplified polymorphic- DNA
(RAPD) was used to evaluate the genetic structure of plant populations. The results show that two
species studied from eight populations have the same chromosome number of 2n=16 and the
chromosomes are small in size. Chromosome complement of A. sericea consists of 8 metacentric, 8
submetacentric chromosomes, whereas 4. mahidolae comprises 12 metacentric, 4 submetacentric
chromosomes. Differences of chromosome morphology among populations of each species have not
been found since their chromosomes are very small in size. Variation in RAPD banding patterns
within and among populations are being undertaken. The goal of the research is to use RAPD
markers to assess genetic diversity in populations, and to estimate genetic relationships in the two
species. These results have implications for studying evolutionary history and will provide
theoretical recommendations for conservation strategies in plant species.
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A Preliminary Survey of Plants along the Hueng River
Amphur Naahaew, Loei Province

W_Nanakorn, P. Thongsorn, M. Norsaengsri, S. Wattana, P. Srisanga and J. Marknoi
Technical Section, Technical and Research Office, Queen Sirikit Botanic Garden, Office of The Prime Minister

A survey of plants along the Hueng river in Amphur Naahaew, Loei Province has been
conducted since 1995 by botanical staff from Queen Sirikit Botanic Garden (QBG), Chiang Mai
Province. The study site is located at the Thai-Laos border and covers an area of about 46 sq.meters.
The vegetation in this area consists mainly of Hill evergreen forest and Dry dipterocarp forest with
altitudes ranging from 500-1,400 m. A total of 1,000 herbarium specimens in 300 genera and 160
families were collected; among these, 90 species were classified as medicinal plants, 60 as food
plants, 40 as timber plants, 70 are believed to possess high potential for developing into ornamental
plants, and 50 are identified as rare and endangered species.
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A Study of Ethnobotanical Knowledge of the Karen
in Thung Yai Naraesuan Wildlife Sanctuary

A. Chukaew
Wildlife Fund Thailand Under the Royal Patronage of H.M. the Queen

The participatory study was conducted by summarizing and creating a process for handing
down the knowledge developed and utilized by all doctrinal groups and social groups represented in
the study area. It also places emphasis on gender roles. The conclusion was that the Karen have
learned to survive in the diverse circumstances found in nature. Additionally they have developed an
understanding of natural phenomena and practical knowledge of nature including rules, taboos,
beliefs and rites which perform critical functions in controlling the community’s living in harmony
with nature.

The Karen’s wisdom displays a deep understanding of ecological processes. Natural
resources identification is a good example, especially their ability to identify the structure,
composition and reasons for the division of three broad types of forests and 41 sub-types. They also
can accurately locate and explain the dynamics and succession of each type of forest in Thung-Yai
Naraesuan Forest. They can identify various uses for each plant species and can identify and
systematically place plant groups into a classification system which explains the behavior of wildlife
living in, and their seasonal usage of these forest types.

Balanced interactions of soils, water, plants, wildlife and humans can be explained clearly.
A strategy of equilibrium control of ecological systems are defined in great detail and thus lead to
the thinking that appropriate natural resource management must be built upon the knowledge of
specific conditions and factors about each individual forest site. This concept refuses to copy or
adapt management practices from other sites and places emphasis on knowledge of local
communities who have settled and have been living in the locale for a long time and view themselves
as being merely another component of the forest.

Therefore, value and importance should be given to such communities and they should be
given the opportunity to present a management plan which utilizes their indigenous knowledge, the
knowledge of professional managers and various working mechanisms of the government, and which
has the aim of conserving the ecological system's equilibrium, which gives it sustainability. This
presentation will demonstrate a method of incorporating this information into a natural resource
management plan which is appropriate and sustainable.
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Ethnobotanical Study of the Minorities on Doi Mae Salong, Chiang Rai Province

C_ Trisonthi, J. Towaranonte and R. Pongsattayapipat
Biology Department, Fuculty of Science, Chiang Mai University

Doi Mae Salong is located in Chiang Rai Province at an elevation of 1,300 meters above sea
level and is populated by minorities of Akha, Lahu, Lisu, Yao and Yunnan Chinese. The purpose of
the ethnobotanical study of these minorities was to investigate the traditional uses of plants. Data
were collected from field observation and key informant interviews.

A total number of over 400 species was recorded from the plant samples. Their vernacular

names and utilization were identified to include uses as edible plants, cooking utensils, medicinal
plants and construction materials, as well as plants for ritual uses.
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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 in 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 the health problems. Using and producing herbal medicine can
help the economy of the local area first through the income of farmers who grow the plants, by
others who earn income from manufacturing and distribution of the finished products, and lastly by
savings by consumers who will spend less for the medicines they consume.

In Bangkrathum Hospital, 12 herbal medicines being produced by modern technology are:
Fathalaichon Pills, Turmeric or Khaminchan Pills, Phetsangkhat Capsules, Kheelek Capsules,
Ginger tea bags, Cat’s Whisker Tea Bags, Khlu Tea Bags, Ringworm Bush Tea Bags, Aromatic
Substance, Pasaphlai, Herbal Steam Bath, Salet Phangphon Tua Mia, plus research on Phetsangkhart
Capsules to prepare a modern medicine. There were 40 patients (Sep. 1996 - Feb. 1997) Results :
Approved = 12, Follow up = 27, Stopped = 1 (showed Hypersensitivity).
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Establishment of Specialized Microbial Culture Collection at BIOTEC

W_Potacharoen, S. Somrithipol and M. Tanticharoen
National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology Development Agency

The specialized microbial culture collections (BIOTEC Culture Collection) was established
at the National Center for Genetic Engineering and Biotechnology (BIOTEC) in late 1996. The
objectives of the program are to provide safe deposition of special types of microbial cultures
isolated from Thailand; to develop, manage and maintain strain data using a standard format; to give
support to research work related to microbial diversity in Thailand; and to collaborate with other
collections in Thailand. Current collections include microorganisms of specific characteristics such
as insect pathogenic fungi, xylariaceae, and actinomycetes. The total number of strains at present is
about 2,500 comprising insect fungi (1,000), xylariaceae (300) aquatic fungi (100), lichen fungi
(290), soil fungi (500), streptomycetes (500). and microalgae (85). These are normally preserved by
a freezing method; at -80 C in deep freezer and -196 C in a liquid nitrogen tank. The liquid paraffin
method is also used as a basic technique. The BIOTEC Culture Collection is part of the national
(microbial) biodiversity program.
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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 ’
" National Center for Genetic Engineering and Biotechnology (BIOTEC), National Science and Technology Development Agency
? Department of Genetics, Faculty of Science, Kasetsart University

Polyketide Type 1 and Type II are categorised in a large group of secondary metabolite
produced by various actinomycetes, particularly Streptomyces. They consist of corresponding
polyketide synthases (PKS) Type I and Type II as the key enzymes in their biosynthetic gene
clusters. Streptomyces isolated from Thai soil were screened for the genetic potential to produce
polyketide by polymerase chain reaction (PCR). Degeneracy 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 led to amplification of significant fragments which revealed PKS, Type I
and Type II genes. Southern analysis and DNA sequencing of some PCR products have been
investigated. Similarity of PCR products to polyketide synthase genes has been shown.
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Arboretum for Plant Genetic Resources Conservation

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

Rates of change in the living world are accelerating due to the progressive disruption of
ecosystems by human activity. We have been faced with eliminating the genetic resources needed by
breeders to create better varieties. It is therefore necessary to establish the collection and
conservation of plant genetic resources to provide the wide genetic base for breeders in crep
improvement programs and for natural products. Wild ancestral species, land strains and eariv
varieties will be coilected and conserved in the arboretum. Studies of varietal characteristics of plant
species will attempt to record various aspects. The samples of germplasm of 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:
Pilsbryoconcha exilis exilis - 3 pairs with metacentric, 15 pairs with submetacentric; and | 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 (Limnoscapha)
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 chromosome from ovotestis of 8 species from 3 families of land pulmonate
snaits from Khao Ang Rue Nai and Khao Soi Dao Wildlife Sanctuaries were analyzed using warm-
drying techniques. The diploid chromosome numbers are between 16 and 60. 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 were formerly reported.
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Sizes and Shapes of Transplanted Mantle Piece for Pearl Formation in Freshwater Pearl
Mussels Hyriopsis (Hyriopsis) bialatus and Pseudodon vondembuschianus ellipticus

7 Yeemin Graduate Student
8. Panha Thesis Advisor
Chulalongkorn University

The formation of pearls by the freshwater mussels, Hyriopsis (Hyriopsis) bialatus and
Pseudodon vondembuschianus ellipticus by transplanting various sizes and shapes of the mantle
pieces was studied. The pearl sacs of the two species formed completely in tess than 15 days. The
pearl sac growth depended on the sizes 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 pearl 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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Database and morphometric study of turtles in Thailand

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

Turtles are classified in Class Reptilia, Order Chelonia (Testudines). At present, there are
about 257 species in 12 families worldwide, and 28 species of 6 families have been found in
Thailand. Many species are threatened, vulnerable or endangered and there has been insufficient
information on turtles’ biology and ecology, including a data collection system. The objective of this
study is to build up a Thai turtle database, using Microsoft Access, in order to collect data of turtle
specimens in the Chuialongkorn University Museum of Natural History and other institutes. The
recorded information includes shell morphometry, habitat, distribution, age, sex, status and
photographs of turtles. The other objective of this study was to study the morphometry of turtles.
The shell morphology of turtles such as straight and curve carapace length, straight and curve
carapace width, length and width of plastron, plastron scute midline, bridge length and height were
measured, Other morphological characteristics such as number, shape, arrangement and pattern of
scute were also recorded. Correlation of shell morphometry was calculated using statistical methods.
The results from morphometric correlation could be used to identify sex and species of turtles in
Thailand without necessitating internal morphology such as conventional Dichotomous key.
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Pattern Changes of Aquatic Plants in Ku Khud Lake (Songkhla)
during 1988 - 1996: A Remote Sensing Study

5. Thongkao Graduate Student
R. Tanasakul Thesis Advisor
Prince of Songkla University, Hat Yai Campus

Talay Saap is a non-hunting area within the 315 km? Ku Khud Lake. It has an area of 160
km’ and has a mean depth of 1m. This is a part of the center of Songkhla Lake, a large brackish
water area, in Tambol Ku Khud, Amphoe Sathingphra, Songkhla. In the past, the complexity of the
ecosystem of this lake was higher than at present. It consisted of local birds, seasonal birds, fish and
aquatic plants. Aquatic plants as primary producers are especially important to this ecosystem. In
order to study aquatic plants, two methods (remote sensing and ground truthing) were applied.

Using band 2, 3, 4 (blue green red) of sateilite (LANDSAT TM) data for Aprit 1996, April
1992 and May 1989, unsupervised and supervised classification was applied to study the changes of
the aquatic plant area. Regarding ground truthing, ten species of seven genus of aquatic plants were
found by using 1x1 m’ quadrat. All of those species show aggregated distribution with Morisita’s

Index from 6.0 - 26.6. The dominant species was Cladophora sp. with the highest importance value
(182.75).
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Species Diversity of Caddis Flies (Trichoptera: Hydropsychidae)
in Huay Promlang and Huay Yakhrua of Nam Nao National Park

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

Ten hydropsychid species inhabit Huay Yakhrua, Nam Nac National Park. They are
comprised of Amphisyche meridiana, Hydropsyche annulata, H. curva, H. doctersi,
Cheumatopsyche malaysiensis, Diplectrona tuberculata, Macrostemum similior, M. fenetratum,
M. fastosum and Synaptopsyche klakahana. The first eight caddis species, including Hydromanicus
chattrakan, were found to coexist in Huay Promlang.

Huay Yakhrua has more heterogeneity substratum. Water quality is not different in both
streams but conductivity and total dissolved solid are greater in Huay Yakhrua.
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Effect of Leaf Extracts from Siam Weed Chromolaena odorata (L.) on Detoxification
Enzyme Levels in Diamondback Moth Plutella xylostella 1..

M. Phiancharoen Graduate Student
C. Lekprayoon Thesis Advisor
S. Visetson Thesis Co-advisor

Chulalongkorn University

Evaluation of detoxification enzyme change in diamondback moth was carried out by using
the method of soxhlet extraction with ethanol. The concentration of siam weed extracts at
concentration of 0.05%, 0.25% and 0.50% (w/v) with or without synergists; diethyl maleate (DEM),
piperonyl butoxide (PB) and tripheny! phosphate (TPP) at 0.1% were trialed for their enzyme
reaction namely: esterase, glutathione S-transferase and monooxygenase. Three generations of the
insect were assayed.

Increased esterase levels of 20%, 40% and 90% at the concentrations 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 the important role in all enzyme systems. Most synergists inhibited
enzyme reaction. There was 5% reduced 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, Khon Kaen Province

T. Siripanthong Graduate Student
W. Nanakorn Thesis Advisor
Kasetsart University

The vegetation and floral 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 study areas 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 - 844 MSL.
Bamboo forest covered the remaining 10% of the total area at 200 - 800 MSL. Experimental plots of
40x40 square metres were established at each 100 m. of elevation between 300 - 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 and 700 m. possesses the highest diversity, dry
dipterocarp forest at 300 - 400 m. possesses the lowest diversity, while bamboo forest was scattered
throughout in the National Park.
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Ecology of Goral [Naemorhedus goral (Hardwicke, 1825)]
in Om Koi Wildlife Sanctuary, Chiang Mai and Tak Provinces

R. Chaiyarat Graduate Student
V. Lauhachinda Thesis Advisor
U. Kutintara and J. Nabhitabhata Thesis Comnmittee

Kasetsart University

Goral, one of the fifteen protected animals under the Wild Animal Reservation and
Protection Act B.E.2535 of Thailand, resembles a very small serow (Capricornis sumatraensis) in
general outline. The upper part is grayish brown. The permanent black horns are short and slightly
curve without branches. The legs are slightly long. It is classify in family Bovidae. In Thailand, this
animal species is resident in Mae Ping watershed area above Amphoe Umpang, Tak Province. It
normally inhabits grassy hillsides with rocky ground near forests and feeds on grass and leaves.
Mating takes place from October to January with 1 kid born during the period of June to July. Due to
an old belief that the oil extracted from this animal is useful as an ointment for arthritis, many gorals
have been hunted by the villagers.
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Morphological Database of Fruits and Seeds of Trees
in Doi Suthep - Pui National Park

G. Pakkad Graduate Student
I’ Anusarnsunthorn and S. Elliott Thesis Advisor
Chiang Mai University

Doi Suthep - Pui National Park supports an exceptionally high diversity of vascular plants.
Surveys conducted by J. F. Maxwell since 1990 have enumerated a total of 2,145 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, the
following were found: fleshy fruits — 79 species, dry dehiscent — 45 species, dry indehiscent — 23
species and only 3 species of multiple fruits. Fresh fruits are found all year 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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Biodiversity of Rotifers in Nakhonratchasima Province

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

Aspects of the species composition and distribution of rotifers in Nakhonratchasima
province will be examined in this study. Two hundred and seven qualitative samples from 77
freshwater habitats were seasonally collected using a 60 um mesh net from July to August,

November to December 1996, and April 1997. At most localities, temperaturc, pH, conductivity and
salinity of the water were measured.

Fifty rainy-season samples have so far been examined. Of the 140 species identified, 2
(Lecane grandis (Murray) and Lecame punctuate (Murray)) are new to Thailand. The most
frequently encountered rotifers were Anuraeopsis fissa (Gosse), Brachionus angularis Gosse, B.
Jorficula Wierzejski, Keratella tropica (Apstein), Lecane bulla (Gosse), L. Papuana (Murray) and
Polyarthra vulgaris Carlin, Additionally, 3 recently described species (Lecane shieli Segers &

Sanoamuang, 1994, Lecane segersi Sanoamuang, 1996 and Lecane superaculeata Sancamuang &
Segers, 1997) were also found.
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Detection of Genetic Variation in Populations of
Black Tiger Prawn, Penaeus monodon, by DNA Fingerprinting

8. Pongsomboon Graduate Student
A. Tassanakajon Thesis Advisor
Chulalongkorn University

DNA fingerprinting generated by randomly amplified polymorphic DNA analysis was used
to examine genetic variation in wild populations of the black Tiger prawn, Penaeus monodon.
Samples from the Andaman Sea were collected from Satun-Trang (17 individuals) and Medan (15
individuals); and samples from the Gulf of Thailand were collected from Chonburi (15 individuals)
and Trad (28 individuals). A screen of 300 random decaoligonucleotide primers identified 7 primers,
which were selected for the analysis. The RAPD analysis produced a total of 80 scorable bands. The
percentages of polymorphic bands were 57.7%, 52.2%, 45.6% and 53.4% for samples from Satun-
Trang, Trad, Angsila and Medan, respectively. The results of similarity index within population and
the percentages of polymorphic bands illustrated that the Angsila sample 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.
The results show that primer 428 detected a RAPD marker that was found only in samples from the
Andaman Sea suggesting the use of this marker as a region-specific marker. RAPD patterns of the 4
samples gave 214 genotypes. A Chi-squared analysis of the genotypes showed that Thai and
Indonesian P.monodon were significant different and Thai P.monodon from the Andaman Sea and
the Gulf of Thailand were also different.
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Diversity of Ground Flora along Mae Mon Stream
at Altitudes of 475 to 575 meters At Chae Son National Park, Lampang Province

M. Panatkool Graduate Student
V. Anusarnsunthorn and J. F. Maxwell Thesis Advisor
Chiang Mai University

A survey of the vascular ground flora along Mae Mon Stream at Chae Son National Park,
Lampang Province was conducted from April 1996 to March 1997. The survey area extended from
the headquarters area at 475 m. to the reservoir at 575 m., the total length of the area being
approximately 2.6 km. Collection 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, specimens pressed, preserved until drying at the CMU Herbarium where identifications,
specimen processing, distribution, and filing were made. Detailed descriptions of all species were
made. A total of 75 species of vascular plants were collected.

The most common dicotyledon families include Leguminosae (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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Toxicity of Menthol, Thymol and Neem Qil on a Bee Mite,
Tropilaelaps clareae, and their Residues in Honey

P. Nakawiroat Graduate Student
S. Wongsiri Thesis Advisor
Chulalongkorn University

Toxicity of menthol, thymol and neem oil on a bee mite (Tropilaelaps clareae) was
investigated by using an inhalation method in the laboratory. The LCs, values were evaluated and
analysed by a probit program. The LCs, (24 hours) of menthol, thymol, and neem oil were 4.72 ppm.
1.23 ppm and 1.37 ppm respectively.

The efficiency of menthol, thymol and neem oil for control of the bee mite (Tropilaelaps
clareae) were examined in Apis mellifera hives. Experiments were 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 of the bee mite were 29.0%, 23.8% and 18.1% respectively. This resuit
shows that menthol is less effective on Tropilaelaps clareae than thymol and neem oil, with
significant difference from the control group (P<0.05).

Menthol, thymol, and Azadirachti(in neem oil) residues in honey were 7.56 ppm, 5.72 ppm.
and 0.16 ppm respectively.
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Relationships between Soil Properties and Structure of Deciduous Forest Ecosystem,
Huai Kha Khaeng Wildlife Sanctuary

B. Gomontean Graduate Student
J. Gajaseni Thesis Advisor
Chulalongkorn University

The relationships between soil properties and structure of 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 made 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 with 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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Biodiversity of Phytoplankton and Benthic Algae in Mae Sa Stream,
Doi Suthep-Pui National Park, Chiang Mai Province
P. Waiyaka Graduate Student
Y. Peerapornpisal Thesis Advisor

Chiang Mai University

Biodiversity of phytoplankton and benthic algae in Mae-Sa Stream during April-August
1997 from 12 sampling sites at the altitude 330-1,075 m. above sea level were investigated, along
with the physico-chemical water quality. Fifty-nine species of phytoplanktons in Division
Chlorophyta, Chrysophyta, Pyrrhophyta, Euglenophyta and Cyanophyta were found. Forty-three
species of benthic algae were classified, the majority were diatoms. Eleven percent of these
organisms were identified to species. In each sampling site, the organisms showed a tendency to act
as indicators of water quality. Ten species of phytoplankton and benthic algae could be isolated and
cultivated.
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In vitro Culture of Freshwater Pearl Mussel
[Hyriopsis (Limnoscapha) desowitzi | Glochidia

M. Rujinunthakorn Graduate Student
U. Kovitvadhi Thesis Advisor
Kasetsart University

In vitro culture of freshwater pearl mussel glochidia was conducted in two artificial media
formulae. Each artificial medium contains a mixture of M199, a protein source and antibiotics in the
ratio of 2:1:0.5. Antibiotics were prepared by mixing 100 pg of carbenicillin, gentamycin sulfate,
rifampin and amphotericin B at 5 pg/ml. The formulae 1 and 2 differed in protein sources, horse
serum and fish (Tilapia nilotica) plasma, respectively. Glochidia were cultured in tissue culture
dishes (60x15 mm.). Each culture dish contained 3.5 ml. of artificial media and 50-100 glochidia.
All glochidia culture dishes were transferred into plastic boxes and 5% CO, input. Then they were
kept in the incubator at the temperature of 23 + 2 ° C and under sterile conditions. Three culture
dishes were daily sampled from each formula. The maturity and transformation (glochidia into
juvenile) were examined under micrdscope (40x). The percent transformation of glochidia cultured
in formula 1 and 2 were 89.63% and 79.91%, respectively. Survival rate of glochidia kept in formula
1 and 2 were 96.60 and 93.06%, respectively. Percent transformation and survival rate in formula 1
were higher than that reared in formula 2 and showed highly significantly differences (P < 0.01).
Time required for glochidia transformation, in both artificial media ranged from 10 - 11 days.
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Species Distribution and Status of Dolphins in the inner Gulf of Thailand

S. Mahakunlayanakul Graduate Student
S. Sudara Thesis Advisor
Chulalongkorn University

In the Inner Gulf of Thailand there is 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 fruncatus — bottlenose dolphin. O.
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. T. #runcatus was usually found offshore, around every island but sometimes was
found along the coastline. Intrusion of O. brevirostris in Chao Phraya and Bangpakong Rivers was
recorded. At present, S. chinensis is seen in almost every river within a few km. of the mouth; there
is only one species found in the Mae Klong and Tha Chin Rivers. S. longirostris exhibit a very 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
doiphin in the Gulf of Thailand should not be considered S. longirostris because it possesses
differences in morphological proportion and an 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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Structure, Litter Fall Production and Decomposition of Mangrove Stand,
Lumnitzera racemosa, in Songkhla Lake

N. Srisuwon Graduate Student
S. Angsupanich Thesis Advisor
Prince of Songkhla University, Hat Yai Campus

There is a mangrove forest (Lumnitzera racemosa dominant ) of about 5 rai located on
Pakraw canal in an area near Kanchanapisek Bridge, in Kuan-nieng District, Songkhla Province.
Pak-raw is a canal link between the inner and outer Songkhla Lake. The present research will study
the structure, litter fall and decomposition in the mangrove stand in this area. The study will be
conducted from November 1996 to October 1997 (1 year ). During the structural position of the
study, plant species, density and the physical and chemical properties of soil and water will be
determined. The litter fall will be collected monthly for a year in litter baskets which will be made
of 1.5 mm. mesh-size nylon screens attached to 1 x 1 m® wooden frames. Each basket will be tied to
a branch of a mangrove tree. The material will be determined by dry weight. The decomposition of
mangrove leaf litter wiil be studied by using the litter bag technique. Lumnitzera racemosa leaves
will be used for the experiment. One hundred and thirty grams of fresh senescent leaves will be
placed in nylon bags of approximately 20 cm. x 30 cm. and 1.5 mm. mesh size. The litter bags will
be tied to mangrove roots and rest on the substrate. The bags will be collected every month. Litter
that remains in the bags will be determined by dry weight. In addition, nitrogen, phosphorus and
carbon in the senescent leaves will be examined.
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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 (King Mongkut Institute of Technology, Thonburi)
N. H. Jones Thesis Co-advisor (National Center for Genetic Engineering and Biotechnology)

Five strains of three morphologically similar species of Aschersonia were isolated from
natural forest in Thailand and studied. These were Aschersonia hypocreoidea 3162, A. hypocreoidea
5269, Aschersonia placenta 5164, Aschersonia tubulata 5877 and A. tubulata 5996. Growth was on
five different media: Malt Extract Agar (MEA), Minimal Salts Agar (MSA), M102, Potato Dextrose
Agar (PDA) and Sabouraud Dextrose Agar (SDA). Two temperatures were used, 22°C and 30°C. No
significant difference was found among the media used. MSM and PDA were selected as a defined
and an undefined media respectively for further studies of temperature response. Temperatures of
15°C, 20°C, 22°C, 25°C, 28°C and 30°C were used. The optimal range for growth, for both media,
was 22 - 28°C with the optimal temperature being 25°C. Work is now in progress to study the fatty
acid composition of the five Aschersonia strains in relation to media and temperature. This
information will then be used to determine inter- and intra-specific variation in this group of closely
related species.
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Physiology of Fungi isolated from Termitomyces sp. Mushrooms

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

Termitomyces mushrooms from Nakornpathom, Nonthaburi, Nakornsawan, Supunburi,
Kanchanaburi, Yasothorn and Ubolrachatani provinces of Thailand were surveyed, collected and
identified as Termitomyces microcarpus, Termitomyces striatus, Termitomyces glotulus,
Termitomyces robustus and Termitomyces tyleranus respectively.

The mycelium isolated from all 7 strains of Termitomycetes 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 which affect the mycelium grown of all 7 strains such as temperature,
pH, carbon source and nitrogen source, were studied using the Completely Randomized Design in
order to determine conditions for optimum growth. The results showed that mycelium of all 7 strains
grew best on Czapek Dox Agar at 30°C, with a pH range of 6-7, and using glucose as the carbon
source and peptone as nitrogen source.
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The Impact of Hilltribes on Wildlife Diversity, Abundance, and Distribution
in the Tropical Forest in Northern Thailand

A. Pattanavibool Student
P. Dearden Thesis Advisor (University of Victoria, CANADA)
U. Kutintara Thesis Advisor in Thailand (Kasetsart University)

The study of the impact of land use and forest remnants created by hilltribes on wildlife
diversity, abundance, and distribution has been conducted in the Omkoi and Mae-tuen Wildlife
Sanctuaries in the provinces of Chiang Mai and Tak. The purpose is to understand patterns of land
conversion among tribes occupying the study areas, the relationships between characteristics of
forest remnants (size, shape, connectivity, etc.) and the diversity of species using the remnants, and
to document the distributions of large-area-requiring species such as elephant, gaur, banteng, and.
tiger. We use the satellite image, LANDSAT, interpretation with GIS data such as elevation,
hydrography, protected area boundary to study patterns of land use. We use transect methods for
animal surveys. The preliminary survey of the area indicates there are 3 different tribes including
Hmong, Mussur, and Karen. The Hmong practice a large extent of forest clearing leaving small
forest remnants on their lands. The Karen normally clear the forest areas along the tributaries and
create small crop fields within the large forest tracts. Some Mussur villages tend to practice almost
the same as the Hmong while the others are similar to the Karen. The preliminary animal surveys
show the existence of large-area-requiring animals including bantengs, elephants, and a tiger in the
Omkoi Wildlife Sanctuary. The systematic study of the impact is ongoing.
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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 for natural fiber in Thailand has been undertaken since
June, 1996. 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. Collection of each species of
dye plants was made throughout the country, in order to obtain herbarium specimens. From the
literature review there are 146 species of dye plants among 101 weaving groups in 30 provinces,
mainly in the North and Northeast. Fifty three weaving groups from 27 provinces were selected for
study sites. To date, information on dye plants has been collected from 32 weaving groups in 14
provinces. There are 114 flowering plant species, both monocotyledon and dicotyledon, of various
habits. So far, 64 species of dye plants have been collected for herbarium specimens.
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In vitro Propagation and Conservation of Dendrobium cruentum Rchb. f.

K. Kititrakunyanun Graduate Studen
S. Tantiwiwat Thesis Advisor
Kasetsart University

Ueang Pak Nok Kaeo (Dendrobium cruentum Rchb. f.) is one of the wild Thai orchid
species which can bloom throughout the year. Due to its attractive pseudobulb, it shows high
potential for potted plant production or hybrid plant production. This orchid is endemic to the
peninsular area of Thailand and at present it is one of the rare and endangered species in Thailand.
Conservation techniques should be put in place to conserve these orchids for future utilization. /n
vitro culture was used to pronagate these orchids by using modified Vacin and Went medium
supplemented with coconut milk, banana, potato and a plant growth regulator to induce shoot
multiplication. The problem was that the seedlings had thin pseudobulb and left the senescene in an
improper environmental condition; also they had low viability percentage when transplanted. The
study on increasing chlorophyll leaf content was induced by using modified Vacin and Went
medium with added coconut milk, banana, potato and growth retardant to produce more vigorous
seedlings which could be ready for transplanting later. Te determine the suitable growing medium,
there was a comparison study between samples without and with growing medium, osmunda and
coconut husk, in order to produce higher viability rate for seedlings after transplanting,
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Impact of Tourism on Coral

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

This study will focus on the impact of tourism on coral. The selected areas are two beaches
at Koh Lan, Chonburi Province and two beaches at Koh Tao and Koh Nang-Yuan, Suratthanee
Provinces. In this study three objectives, as follows, will be considered. The first objective is to
compare the behavior of three types of recreational divers causing damage on coral. The recreational
diving types to be observed are SCUBA diving, snorkelling and sea walking. The second objective is
to study the deterioration of coral due to tourism activities. The last one is to compare the impact of
tourism on coral in study areas which differ in the length of time used for tourism purpose and the
frequency of use. The impacts to be studied are physical damage to coral, quantity of garbage,
quantity of tar balls and water quality. This study will help to analyze characteristics and severity of
impacts. In addition, it can be used as a database for research concerning tourism and a guideline for
tourism management planning in the study area and as well as other marine recreational areas.
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Comparative Study on Eggs and Hatchlings of Captive and Wild Olive
Ridley Lepidochelys olivacea

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

In Thailand, nestings of sea turtles on beaches and islands are decreasing rapidly. In order to
protect sea turtles, there have been attempts to conserve sea turtle species, populations, feeding
grounds and -nesting beaches. Incubation and nursing of sea turtle eggs from nature and captive
population in order to reintroduce and to increase the natural populations have also been conducted.
Phuket Marine Biological and Fishery Research Institute has kept Olive Ridley turtles, Lepidochelys
olivacea, in captivity for more than 16 years. The captive population of PMBC shows ability to nest
on the captive beach like the natural populations. There has not previously been a thorough study to
monitor and compare eggs and hatchlings from wild and captive populations. The objective of this
study was to compare size and clutch size of eggs, thickness and structure of eggshells, energy in
yolk and growth rate of hatchlings. The data from this study will be helpful in efficient assessment of
a captive sea turtle program and could be applied to other sea turtle conservation programs in the
future.
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Effects of Litter Decomposition on Nutrients in Deciduous Forest Ecosystem,
Huai Kha Khang Wildlife Sanctuary

P. Kaewkrom Graduate Student
J. Gajaseni Thesis Advisor
Chulalongkorn University

Decomposition is the most importance process for nutrient cycling. This research studies
litter production and litter decomposition in mixed deciduous and dry diptercarp forest ecosystem.
Resulis show higher litter production, decomposition rate and species diversity in meso-soil fauna in
mixed deciduous forest than in dry dipterocarp forest ecosystems. This research demonstrates the
related mechanisms. Higher litter production and diversity in deciduous forests resuits in higher
diversity and abundance of meso-soil fauna in those ecosystems than in dry dipterocarp forest
ecosystems. This results in higher efficiency of decomposition processes, which is more efficient in
nutrient cycling. This is one of the significance reasons making mixed deciduous forests
accommodate higher diversity and biomass structure than dry dipterocarp forest ecosystems.
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Sexual Dimorphism and Annual Reproductive Cycle
of Common Asiatic Softshell Turtle Amyda cartilaginea

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

Chulalongkorn University

Reproductive biology of the vulnerable Common Asiatic Softshell Turtle Amyda
cartilaginea was studied using 2 approaches: a sexual dimorphism study in order to differentiate
morphological characteristics of males and females, and an annual reproductive study in order to
monitor fertility changes by plasma sex hormonal profiles. The results could be used as a guideline
for both breeding programs of the threatened turtles’ conservation and economic animal
development programs of the softshell turtle.

The live sexually mature population of softshell turtles was studied at a semi-natural pond of
Prayurawongsawas temple, Bangkok. The dead softshell turtle specimens were obtained from market
places in Bangkok and surrounding provinces.

The sexual dimorphism was studied by measurements of 19 morphological characteristics of
both sexes. The sex of softshell turtles was confirmed by internal gonad in case of the dead
specimens or sex hormonal profiles in case of the live specimens. The data was calculated using
statistical analysis in order to determine the sexual dimorphism.

The annual reproductive cycle was studied by collecting individual blood samples from both
males and females, biweekly for one year. The softshell turtles were anaesthetized with Ketamine
Hydrochloride prior to taking blood from the jugular vein. Plasma concentrations of Testosterone,
Oestradiol and Progesterone were measured in both sexes by radioimmunoassay (RIA) procedures of
WHO. Validations of assay methods for use with the softshell turtle were examined in advance.
Correlations of the annual sex steroids profile, observed reproductive performance data and recorded
annual climatic data were analyzed by statistical methods and discussed.
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Species Diversity and Resource Partitioning among Amphibians at a Stream
in dry Evergreen Forest Chachoengsao Wildlife Research Center

. 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 found
in the stream studied 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. The
occurrence of seven amphibian species was newly recorded 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 resources were categorized as 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 pair. The amphibians with closer taxonomic relationship tended to utilize less
different resources when compared 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 the environmental factor study, it was found that there was no correlation between the
number of species nor number of individuals and the recorded climatic factors which included total
rainfall, relative humidity nor average temperature.

This study provides a clear image of natural coexistence in an amphibian community in dry
evergreen forest. The amphibian species tend to be well adapted to avoid interspecific and

intraspecific competition for a limited resource available for survival and reproduction, enabling
them to coexist.
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Investigation of the Efficacy of various Strains of Bacillus thuringiensis on the Lesser
Wax Moth Achroia grisella and Greater Wax Moth Galleria mellonella

S. Leepitakrat Graduate Student
S. Wongsiri Thesis Advisor (Chulalongkorn University)
K. Lertthussanee Thesis Co-advisor (National Center for Genetic Engineering and Biotechnology)

Activity of 27 strains of Bacillus thuringiensis upon 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 Bacillus thuringiensis var. dendrolimus; Bacillus thuringiensis var. kurstaki;
Bacillus thuringiensis var. entomocidus were toxic to the larvae of the wax moth. The toxicity of
Bacillus thuringiensis by feeding the larvae on artificially treated media was: LCs, (48 hr.); of
Bacillus thuringiensis var. kurstaki were 0.34% and 1.64% (w/w), of Bacillus thuringiensis var.
entomocidus were 0.25% and 0.65% (w/w) and of Bacillus thuringiensis var. dendrolimus were
0.45% and 0.51% (w/w) for the first to second instars and third to fourth instars of Achroia grisella,
respectively. The LCsq (48 hr.) of Bacillus thuringiensis var. kurstaki were 1.02% and 1.29% (w/w),
of Bacillus thuringiensis var. entomocidus were 0.17% and 0.48% (w/w) and Bacillus thuringiensis
var. dendrolimus were 0.76% and 1.13% (w/w) for the first to second instars and third to fourth
instars of Galleria mellonella, respectively.

Delayed effects of dosages on adult emergence was studied by feeding larvae on artificial
media treated with the bacteria. The first to second instars of Achroia griselia did not develop to
adult stage in media treated with 0.3% of Bacillus thuringiensis var. entomocidus and Bacillus
thuringiensis var. dendrolimus, 0.4% of Bacillus thuringiensis var. kurstaki. The first to second
instars of Galleria mellonella did not develop to adult stage in media treated with 0.4% of Bacillus
thuringiensis var. kurstaki and Bacillus thuringiensis var. dendrolimus, 0.1% of Bacillus
thuringiensis var. entomocidus.
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Structure, Compositions and Successional Trends of Plant Community in Deciduous
Forest Ecosystem at Huai Kha Khaeng Wildlife Sanctuary

P. Srikanha Gradaute Student
J. Gajaseni Thesis Advisor
Chulalongkorn University

This research studied structure, compositions and the successional trends of a plant
community by focusing on changing species composition of trees, saplings and seedlings in a dry
dipterocarp forest ecosystem, an ecotonal ecosystem and a mixed deciduous forest ecosystem in
Huai Kha Khaeng Wildlife Sanctuary. The study used characteristic analysis for both physical
structure and biological structure.

The results show that in the dry dipterocarp forest ecosystem Shorea obtusa Wall. and
Shorea siamensis Miq. are the two dominant species in the structural composition in trees, saplings
and seedlings. In the mixed deciduous forest ecosystem there are more and different dominants
which are Terminalia nigrovenulosa Pierre ex Laness., Schleichera oleosa Merr., Lagerstroemia
loudonii Teijsm. ex Binn., and Lagerstroemia duperreana Pierre. But the important value index of
these dominant species is less than the dominants of the dry dipterocarp forest ecosystem. In the
ecotonal ecosystem, even though similarity of the dominant species is toward the mixed deciduous
forest ecosystem, Shorea obtusa Wall. and Shorea siamensis Miq. are also presented with relatively
high important value index; the species diversity index of the ecotonal ecosystem is closest to the
mixed deciduous forest ecosystem. Therefore, these analyses of structure, compositions and the
successional trends of the deciduous forest ecosystem in Huai Kha Khaeng Wildlife Sanctuary
suggest that the structure and compositions in the near future will be mixed between the dominant
species of the dry dipterocarp forest ecosystem and the mixed deciduous forest ecosystem.
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Dynamics of Biomass Productivity and Soil Fertility
in the Diversified Agroforestry Systems

P. Rattanasinganlachan Graduate Student
J. Gajaseni Thesis Advisor
U. Yodyingyuad Thesis Co-advisor

Chulalongkorn University

The experimental trial on diversified agroforestry systems has been carried on 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 an increase
of nutrient availability. However, the more diversified plots 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.

From these correlations, it can be inferred that higher productivity in the higher diversified plots do
not result from nutrient correlation per se, but that because of less aluminum toxicity, more rapid and
higher efficiency of nutrient cyclings.
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Physiological Responses of Coral Boring Bivalves
to Changes in Suspended Sediment, Salinity and Copper Concentration

P. Maila-iad Graduate Student
P. Jarayabhand Thesis Advisor
Chulalongkorn University

Physiological responses of coral boring bivalves to changes in suspended sediment, salinity
and copper concentration were carried out among three coral boring bivalves Lithophaga malaccana,
Spengleria mytiloides and Gastrochaena cuneiformis. The response to suspended sediment
demonstrated two different pattern. The first pattern was the increase in respiration while the
clearance rate decreased as found in G. cuneiformis and S. mytiloides. The second pattern was an
increase in respiration but clearance rate unchanged as in L. malaccana. The responses to salinity
changes at three levels i.e. 16 ppt., 24 ppt. and 32 ppt. showed the same trend in the three boring
bivalves with the low scope for growth at low salinity. In three responses to copper concentration i.e.
0 pg/l 10 pg/l and 20 pg/l, the highest scope for growth occured in the three bivalves and was
recorded at 10 pg/l. The responses to the combination of salinity and copper concentrations showed
synergistic effect. At salinity 16 ppt. and copper concentration 20 pg/l, the scope for growth for L.
malaccana and S. mytiloides was lowest. The scope for growth of G. cuneiformis in all physiological
experiments was minus. It can be concluded from the physiological responses of coral boring
bivalves to environmental changes that L. malaccana was the most tolerant species while G.
cuneiformis was the most sensitive species. Moreover, these results can be applicable to the
monitoring of changes in coral reefs. G. cuneiformis can be used as the indicator species of the
changes occurring at one location at different times. L. malaccana can be used to monitor the
changes in coral reefs at different localities during the same period. However, the physiological
responses must also be considered.
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Effect of Humidity on Hatchling 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 hatchling rate of the Asiatic softshell
turtle, Amyda cartilaginea, eggs was conducted using hatchling materials with 7 different humidity
levels (5-50%) in closed plastic boxes. It was found that the hatchling rate was highest (35.15%) at
30% humidity. The range of hatchling period was between 74 to 95 days and was not significantty
different among all humidity levels. Temperatures outside hatchling boxes were not significantly
different from those inside the boxes, but were significantly different from those of hatchling
materials at all humidity levels (p<0.05). There were correlations among body length, width, height,
and weight of the 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 type, it was found that the Asiatic
softshell turtle’s growth, on 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 a 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 the 13-week study was 100% on both experiments.

It should be noted that this study uses a hatchling 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 to protect them from disease transmission. The results 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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lilacinus, P. marquandii, P. variotii, Penicillium spp., Periconia spp., Pestalaotia sp., Phialophora sp. Phoma
spp., Phomopsis sp., Pithomyces maydicus, Scolecobasidium spp., Scopulaniopsis brumptii, Sesquicillium
candelabrum, Spegazzinia tessarthra, Stachybotrys dichroa, Stibella spp., Thielavia terricola, Trichoderma
atroviride, T. harzianum, T. piluliferum, T. pseudokoningii, Trichoderma spp., Verticillium albo-atrum, V.
clamydosporium, Verticillium spp., Volutella ciliata, uas Wiesneriomyces javanicus \Iuaw mIansIoy
WisurdauazBanuvessuwiagans g lugamadne 9 fdseagluswitomsid udnamsanEuiadud
wurliufihaula
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Species and Number of Microfungi in Soil, Water and Plant under Teak
Plantation of Lintin Watershed, Kanchanaburi Province

S. Kosol Graduate Studeit
N. Tangtham Thesis Advisor
L. Manoch Thesis Co-advisor

Kasetsart University

The ascomycetous and fungi imperfecti of soil, water, fresh teak leaves and other plant
residues from a teak plantation in the Linthin Watershed were investigated by the dilution plate
method. Samples were collected in the Summer, rainy and winter seasons. The fungi isolated
included: Acremonium luzulae, A. polychromum, Acremonium spp., Arthrinium sacchari, Arxiella
terrestris, Aspergillus fumigatus, A. japonicus, A. sclerotiorum, A. terreus, A. ustus, Aspergillus spp.,
Beauveria brongniartii, Chaetomium lucknowense, Chaetomium sp., Chrysosporium pannorum,
Cladosporium cladosporioides, C. oxysporum, C. sphaerospermum, Colletotrichum sp.,
Cunninghamella elegans, Curvularia spp., Cylindrocarpon spp., Dictyoarthrinium rabaulense,
Fmericella nidulans, E. variecolor, Eupenicillium sp. Fusarium solani, Fusarium spp.. Gliocladium
penicilloides, G. roseum, Gliocladium sp., Gongronella butleri, Gonytrichum macrocladum,
Humicola fuscoatra var. fuscoatra, Idriella lunata, Mariannaea elegans var. punicea, Memnoniella
echinata, M. subsimplex, Metarhizium anisopliae, Monodictys spp., Myrothecium cinctum, M.
leucotrichum, M. masonii, M. roridum, M. verrucaria, Myrothecium spp., Neocosmospora
vasinfecta, Neosartorya fischeri, Nodulisporium spp., Paecilomyces lilacinus, P. marquandii, P.
variotii, Penicillium spp., Periconia spp., Pestalotia sp., Phialophora sp. Phoma spp., Phomopsis
sp.. Pithomyces maydicus, Scolecobasidium spp., Scopulariopsis brumptii, Sesquicillium
candelabrum, Spegazzinia tessarthra, Stachybotrys dichroa, Stibella spp., Thielavia terricola,
Trichoderma atroviride. T. harzianum, T. piluliferum, T. pseudokoningii, Trichoderma spp.,
Verticillium albo-atrum, V. clamydosporium, Verticillium spp., Volutella ciliata, Wiesneriomyces
Javanicus. Comparative studies between the various substrates in different seasons have not been
completed but preliminary results show interesting trends.
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Phytosociological Structure of Tropical Rain Forest at
Ton-Nga-Chang Wildlife Sanctuary, Songkla Province

P. Sawangchote Graduate Student
P. Sirirugsa Thesis Advisor (Prince of Songkla University)
U. Kutintara Thesis Co-advisor (Kasetsart University)

Vegetational structure and its relationship to environments was studied in 10 forest stands
(20x50 m.) distributed in a narrow ridge, hillside and valley of different altitudes ranged from 60 m.-
460 m. BSL. Importance value index (i.v.i) of all tree species (DBH210cm.) were used as floristic
data; and altitude, degree of slope, soil depth, litter depth, chemical and physical soil properties as
environmental data. Non-metric multidimensional scaling (NMIDS) was employed as an ordination
technique to detect relationship among stands by using floristic and environmental data. The
relationship among those environments and between environments and floristic components were
also examined. Single linkage cluster analysis (SLCA) was used as a complementary technique for
classification of plant communities. 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 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 ordination. 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 soil mechanisms. When floristic components
together with environments were analyzed, clear links were suggested between them, forming a
complex vegetation environment system. According to species composition, stratification and tree
form, the studied forest could be classified as a tropical semi-evergreen rain forest according to
Whitmere (1975), or as a lower tropical rain forest according to Smitinand (1977).
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