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N13AN¥13 Cordyceps unilateralis Wazsan natdass Indszndlng
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guﬂ‘w"’uﬁmnﬁmm:mﬂZufaﬁﬁammm'wvﬁ FINT. 73/1 LYATITINT NFINWY 10400
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lasawizatebs lunsnsisanudunusluszauaminewesnluanaft Petch laasmluana Ophiocordyceps
44' (% s z:i';:oa €¢:i' 1 1 1 a ] val
waldnsdauenaluana Cordyceps AflanwuzvadadainlufinsutisusnanagTunu (whole ascospores) diaan el
o . . ' 2 Y ' Aa & A
mitheluana  Ophiocordyceps wagluanatas  uazannsdnmludigduswodn Mifiadefidor  (whole
I ' =~ ' ' ' '
ascospore) iJuusIwysmasmluanatas Neocordyceps Tsfimiutsalafiasaanly (part-spores) lawdiulwg)
oA 6 1
WUl 64 slostioy

Cordyceps unilateralis in Thailand: An Example of ‘Hidden Species’

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

The genus Cordyceps contains ca. 300 described species plus at least the same number again of
synonyms. Many more species await description. In surveys of natural forest in Thailand a species
was identified from ants attached to the underside of leaves as Cordyceps unilateralis. However,
our re-assessment of the collections (especially recent collections) indicates that Cordyceps
unilateralis in Thailand consists of three related species. Previously, only one other species on ants
had been reported with overall morphology similar to Cordyceps unilateralis - namely Cordyceps
formicivora. This was rejected for much of the twentieth century as a synonym of Cordyceps
unilateralis and was treated so in our original identifications. Comparison of descriptions of
Cordyceps unilateralis from around the world suggest that other workers have also described as
Cordyceps unilateralis specimens that might be better named as Cordyceps formicivora. Material
from Thailand clearly separates into species with hyaline ascospores (comparable with typical
Cordyceps unilateralis) and ones with pigmented (yellow-brown) ascospores (comparable with
typical Cordyceps formicivora). Significantly, the ascospore sizes reported for Thai material and
from published records cover a broad range (90-160+ um) suggesting more than one species. These
species are especially significant to understanding the phylogenetic relationships of the genus
Cordyceps. Petch erected the genus Ophiocordyceps (based on Cordyceps blattae but including
Cordyceps unilateralis) to accommodate species that produce whole, stout ascospores. This was
later reduced to the level of a sub-genus. Now we have evidence suggesting that Cordyceps
unilateralis is a whole-ascospored ancestor of the problematic Neocordyceps clade (which have
ascospores that typically separate into 64 part-spores).
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The Study of Polymer Produced by Fungi of Thailand and Its Potential as Wound
Covering Materials: Screening for Biopolymer-Producing Fungi

K. Kirtikara
National Center for Genetic Engineering and Biotechnology, Klong Luang District, Pathum Thani 12120

It has been reported that microorganisms could produce polymers including those that belong to the
polysaccharide group. These polymers may be found inside the cells, attached to the cell walls or
secreted outside the cells in soluble slime form. Microbial polymers have diverse applications
depending on the types of sub-unit. From our observation of fungi cultured in the Fermentation
Technology Laboratory at BIOTEC, we found that 147 strains of fungi produce metabolites that
increase viscosity of culture broth. We hypothesized that this was caused by a production of
biopolymer by the growing mycelia. In order to study the production and characteristics of these
biopolymers, 16 strains of fungi were selected as representatives from each different genus. Each
strain was cultured in PDB medium at room temperature (25 °C) for 21 days. The samples in
duplicate were examined every 3 days and subsequently pH, sugar content, and dry weight were
determined. Biopolymers in broth were precipitated with cold ethanol and centrifugation. The
polymer yields were in the range of 1-16 g/L. Cordyceps nipponica BCC 2092 gave the highest
yield of polymer (15.71 g/L, 18 days), followed by Hymenostilbe sp. BCC 216 (3.1 g/L, 18 days)
and Hypocrella tamurai BCC 2350 (3.1 g/L, 6 days). The pH changes were in the range of 3.0-7.0
and the amount of sugar consumption, as determined by the phenol-sulfuric acid method, were in
the range of 60-99 original levels.
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Species Diversity of Amphibians at Tao Dum Forest, Kanchanaburi Province

K. Tharapoom
Department of Biology, Faculty of Science, Silpakorn University, Muang District, Nakorn Pathom 73000

A survey for species of amphibians along the Tao Dum Yai Stream in Tao Dum Forest,
Kanchanaburi Province, was conducted from December 1999 to October 2000. Amphibians
comprising five families and twelve species were found. Two species were in the Family
Megophryidae, three species were in the Family Bufonidae, four species were in the Family
Ranidae, two species were in the Family Rhacophoridae and one species was in the Family
Microhylidae. In this survey, one Rhacophorid could not be identified to genus; it might be a new
species.
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The Diversity of Stoneflies, Dragonflies, Damselflies and Blackflies
at Thong Pha Phum Forest

J. Chanpaisaeng
Department of Entomology, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900

This study of the diversity and distribution of stoneflies, dragonflies, damselflies and black flies
from lotic habitats at Thong Pha Phoom forest was conducted in 3 disturbed areas, Pong Pu Ron,
Ban Lam Pilok and Ban Prajammai, and 2 undisturbed areas, Ban Patsaduklang and MaeNamNoi.
We collected samples on 21 and 22 March, 27 and 28 April, and 25and 26 May 2002 and found 6
species of stoneflies, 39 species of dragonflies & damselflies and 14 species of black flies. Higher
number of stonefly nymph species and individuals were found in undisturbed areas (6 species and
245 individuals, respectively than) in disturbed areas (5 species and 98 individuals, respectively)
Dragonfly & damselfly adults found in disturbed areas, comprised 11 families, 29 genera, 34
species and 165 individuals, whereas in undisturbed areas they comprised 9 families, 20 genera, 21
species and 102 individuals. There were significant differences between areas. In total, 10 black fly
species and 1,363 individuals were collected from disturbed areas and 11 species and 301
individuals from undisturbed areas. Pupae of black flies were reared to adults for identification to
species level. Abundance of black fly larvae in disturbed areas was higher than in undisturbed areas.
Factors that influence the distribution and density of black flies include the quality of food,
substrates, current velocity, water depth and water temperature. However, these results were based
on sampling conducted only 3 times. As the study continues, it is expected that more species of the
target insects will be found.
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Phylogenetic Analysis of the Genus Paecilomyces and Related Genera

J. Luangsa-ard
National Center for Genetic Engineering and Biotechnology NSTDA, 73/1 Rajdhevee, Bangkok 10400

The genus Paecilomyces was monographed by Samson (1974) based on morphology. Samson
restricted this genus to species with verticillate condiophores bearing divergent whorls of branches
and phialides. The phialides have a cylindrical or inflated basal portion and a long tapering neck,
and produce one-celled hyaline conidia in basipetal chains. Paecilomyces was split into two
sections. Section Paecilomyces is largely thermophilic with affinities to the Eurotiales and Section
Isaroideae is mesophilic, mostly insect-pathogenic with affinities to the Clavicipitales.
Thermophilic fungi are of economic importance with several reported contaminants of food
products. Three genera of the Trichocomaceae (Ascomycota) are recognized for their
thermotolerance. These are Byssochlamys Westling, Talaromyces C.R. Benj. and Thermoascus
Miehe. These three ascomycetes have anamorphs in the genera Paecilomyces Bainier, Penicillium
Link and Polypaecilum G. Sm. Notably, these survive many conventional sterilization processes.
Importantly, thermophilic fungi are a potential source of thermotolerant enzymes. There are
currently ca. 80 species of thermophilic fungi known. In reviewing his draft monograph on
Paecilomyces, Dr. RA Samson became aware that most thermophilic Trichocomaceae are from
northern temperate regions. Little is known of the thermophilic Trichocomaceae of tropical regions
and of those from Thailand. No molecular work has ever been done on thermophilic fungi in
Thailand. Many insect-pathogenic fungi have been collected and isolated in Thailand. Paecilomyces
Section Isarioidea has teleomorphs connected with the genera Cordyceps and Torrubiella. Some
Paecilomyces species are being developed now for use in biological control of insects and
Paecilomyces tenuipes is being cultivated in Japan and Korea as a component in drinks and sold
commercially as a tonic. It is the objective of this study to evaluate the taxonomic value of DNA
sequence data in relation to morphological characters, ecology, host range and anamorphs in order
to determine the relationships between the species. A result from the phylogenetic analysis of ITS
sequence data shows the genus Paecilomyces to be polyphyletic. The genus is split into two groups,
a thermophilic and an insect-pathogenic group.
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Improvement of Salt-Tolerance of the Rain Tree (Samanea saman Merr.)
Using Colchicine Treatment

C. Kirdmanee
National Center for Genetic Engineering and Biotechnology, Klong Luang District, Pathum Thani 12120

Saline soil has become a serious problem for plant growth. Reforestation is the most practical and
effective strategy to solve this problem. However, the lack of salt-tolerant species is a limiting
factor. The Rain tree (Samanea saman Merr.) is a plant that can grow quickly and can expand its
roots and branches and so is suitable to solve the saline soil problem. The aim of this research is to
improve the salt-tolerance of the Rain tree by using colchicine treatment. Seven clones of the Rain
tree from a salt-tolerance selection program were selected to use as plant material for improving
salt-tolerance. Seeds were sterilized and the seed coats were excised before soaking in 0, 1.5, 3.0,
6.0 or 9.0 mM colchicine solution in MS liquid medium. The seedlings were transferred to 90 mM
sucrose solidified-MS medium and cultured for 6 months, with subculturing at 2 month intervals.
The LDsy of colchicine treatment was 3.0 mM. However, plantlets derived from this treatment
significantly showed the biggest leaf area and stomatal size as well as the highest DNA content and
chlorophyll content, which were 1.3, 1.4, 1.5 and 1.8 times higher, respectively than those of
control plantlets (0 mM colchicine). The plantlets were transferred to photoautotrophic conditions
for 6 weeks. The culture medium was adjusted to 0, 171, 342, 684, and 1026 mM NaCl. Net-
photosynthetic rate (NPR) in each treatment was measured and then the salt-tolerance index (STI)
was calculated using the equation, STI = NPR at 1026 mM NaCl / NPR at 0 mM NaCl. The plantlets
treated with colchicine had a significantly higher the salt-tolerance level than did the control
plantlets. Plantlets derived from 3.0 mM colchicine treatment in each clone of Rain tree showed the
STI values under salt-stress condition of 1.1-1.2. Colchicine treatment should be used to induce
clone mutations so that salt-tolerance of the Rain tree.
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Araceae of Thailand with Reference to Taxonomic Status of Aglaonema

D. Sookchaloem
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchack, Bangkok 10900

Systematic studies of Araceae are carried out to survey and document habitat, plant habit, plant
characteristics and distribution. Based on taxonomic treatment of Araceous plants from the
herbarium and living specimens, there are 150 — 170 species in 25 genera. To elucidate the
taxonomic status of Aglaonema in Thailand, the genus is revised by using evidences of comparative
morphology, palynology and enzyme electrophoresis. Ten species are recognized from this
treatment. Different banding patterns illustrated by esterase enzyme imply that Aglaonema
modestum, A. tenuipes, A. simplex and A. nitidum are clearly distinguishable. Electrophoretic
evidence is also in conformity with morphological distinction of these four species. However,
pollen morphology of A. tenuipes, A. simplex and A. ovatum does not support the systematic
position of these three species. Concerning species delimitation, the species have distinct
characteristics and can be discriminated; they are A. brevispathum, A. costatum and A.
chermsiriwattanae which are in the hypogeal stem group. The peduncle of A. chermsiriwattanae is
subtended by a cataphyll whereas those of A. brevispathum and A. costatum are without ones. The
remaining species are in the epigeal group. A. ovatum and A. modestum are distinct in having a
sessile spadix. But A. nitidum, A. cochinchinense, A. tenuipes and A. simplex have a stipitate spadix.
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The Diversity and Ecology of Pteridophytes in Undisturbed and Disturbed Forests in
West Thong Pha Phum Area

T. Boonkerd
Department of Botany, Faculty of Science, Chulalongkorn Unversity, Pathumwan, Bangkok 10330

This research aims to investigate the taxonomic diversity of pteridophytes in West Thong Pha Phum
area, the diversity of pteridophytes along an altitudinal gradient, and the diversity and ecology of
disturbed and undisturbed forests based on pteridophyte collections. The first objective has been
conducted along existing forest trails/roads. So far, 120 specimens have been collected and 65
species have been determined. Of these, 3 of the 7 species of the tree-fern genus Cyathea previously
reported in Thailand, viz Cyathea borneensis Copel., Cyathea contaminans (Wall. ex Hook.)
Copel., and Cyathea gigantea (Wall. ex Hook.) Holttum, were found. Three other tree-ferns, i.e.
Angiopteris evecta (G. Forst.) Hoffm., Cibotium barometz J. Sm. and Brainea insignis (Hook.) J.
Sm. were also found. The second objective will be conducted along the roadside from 200 msl at
Ban Choeng Khao to 1000 msl at Ban | Tong in Thong Pha Phum District. For each 200 m altitude
band, 8 plots of 2.5 m X 40 m (each with 4, 25 m X 10 m subplots) will be established.
Pteridophyte diversities will be determined by counting the number of individuals in each 2.5 m X
40 m subplot. A species richness index and species diversity index for each 200 m band will be
estimated and compared. The third objective will be conducted along the natural gas pipeline and at
abandoned mines. These two types of disturbed areas will be studied by two graduate students and
will be presented separately.
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Species Diversity of Amphibians and Reptiles
in Hala-Bala Wildlife Sanctuary, Yala and Narathiwat Provinces

T. Chan-ard
National History Research Division, National Science Museum, Technopolis,
Khlong Luang District, Pathum Thani 12120

Amphibians and reptiles were collected from their habitats in Moist Evergreen Forest at Hala-Bala
Wildlife Sanctuary in Yala and Narathiwat Provinces, Southern Thailand, from August 15, 2001 to
August 14, 2002. The collecting period covered both wet and dry seasons. A total of 47 species of
amphibians and 88 species of reptiles were collected, of which 13 are new records for Thailand:
Bufo quadriporcatus, Leptolalax heteropus, Phrynella pulchra, Limnonectes malesiana, Rana
baramica, Philautus petersi, Philautus vermiculatus, Rhacophorus pardalis, Caudacaecilia
larutensis, Cnemaspis flavolineata, Cnemaspis sp., Macrocalamus lateralis and one typhlopid
snake not assigned to a recognized species. The taxonomic composition of herpetofauna at the sites
is more like that of Peninsula Malaysia than that of upper Southern Thailand. It illustrates the
concentrated Malayan zoogeographic type.
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Biodiversity of Marine Sponges Associated with Reef Coral Habitats
in the Eastern Gulf of Thailand (Chonburi to Trad Province)

N. Chaitanawisuti

Aguatic Resources Research Institute, Chulalongkorn University, Pathumwan, Bangkok 10330

Coral reef sponges were investigated from reef habitats along the eastern coast (Chonburi-Trad
province) of the inner part of the Eastern Gulf of Thailand. The sponge survey was carried out by
means of SCUBA diving at 37 localities with shallow water reefs. For taxonomic studies, all
specimens were identified by using skeletal architecture and spicule morphology, including the
external morphological characters. Results showed that most sponges found were in the class
Demospongiae. A total of 3 Subclasses, 10 Orders, 31 Families and 126 species of sponges were
found as follows: Cholburi province, 3 Subclasses, 9 Orders, 31 Families and 100 species; Rayong
province, 2 Subclasses, 8 Orders, 16 Families and 22 species; Chantaburi province, 2 Subclasses, 5
Orders, 9 Families and 19 species and Trad province 2 Subclasses, 5 Orders, 11 Families and 30
species.
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Diversity of Stream Benthic Macroinvertebrates of Thong Pha Phum District,

Kanchanaburi Province

B. Boonsoong
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Stream benthic macroinvertebrates were sampled from Huay Khayeng and Huay Team streams at Thong Pha
Phum District, Kanchanaburi Province, to determine diversity and relationships between
environmental factors and the benthic community. Benthos was collected using a Surber sampler
and selected physiochemical variables (velocity, water and air temperature, electrical conductivity
(EC), total dissolved solids (TDS), pH and dissolved oxygen) were measured in situ. Six replicates
of each benthic sample and water sample were taken at fifteen sites along the streams during each
season from December 2001 to May 2002. The physiochemical water quality data set of each
sampled site was assessed by the ordination method of multivariate analysis. It showed that
sampling sites were in two groups: (i) sites far away from agricultural areas with less anthropogenic
activity and (ii) the agricultural and residential areas which were more disturbed. The latter group
had high EC and TDS. These effects may be caused by agricultural pollutants, such as herbicides
and fertilizers. Eleven orders, 44 families, 84 genera and ssspecies of benthic macroinvertebrates

were found. A major group was the immature aquatic insects. It was found that the disturbed sites
had lower taxa richness of sensitive groups (Ephemeroptera, Plecoptera and Trichoptera - EPT), but
the percentage of tolerant chironomids was higher. Further work is needed to identify remaining
specimens and to conduct a correlation analysis of water physiochemical variables and distribution
patterns of benthic macroinvertebrates.
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Plant Diversity of Phu Phan National Park

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

The plant diversity of Phu Phan National Park was studied between April 1997 and June 2002. A
total of 1,835 specimens were collected. Eighteen families, 29 genera and 57 species of ferns, two
families, two genera and two species of gymnosperms, 22 families, 113 genera and 255 species of
monocotyledons and 94 families, 311 genera and 513 species of dicotyledons, were identified.
Bosenbergia baimaii is new to science, two taxa are probably new to science, several taxa are new
to northeastern Thailand and many endemic species were discovered. Plant materials were
described and photographs and slides were taken. Information was collected on the uses of plants by
local communities. All data have been compiled into a specimen database, which was prepared
using Microsoft Access, and placed on the Phu Phan Homepage. Chromosomes and pollen of
specimens from the tribes Crotalarieae, Desmodieae and Indigofereae (Papilionoideae) were
studied. Four sample plots, 100 x 100 m, in dry dipterocarp, and one each in mixed deciduous and
dry evergreen forests were investigated. The dry dipterocarp forest can be divided into three
dominance-types, a Shorea obtusa-Sindora siamensis type, the Shorea obtusa-Dipterocarpus
obtusifolius type and the Dipterocarpus tuberculatus-Parinari anamense type. The mixed
deciduous and dry evergreen forests are Pterocarpus indicus-Irvingia malaya and Terminalia
bellirica-Dillenia aurea types, respectively.
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Bioactive Compounds from Thai Plants and Microorganisms

P. Kittakoop
National Center for Genetic Engineering and Biotechnology, Klong Luang District, Pathum Thani 12120

Bioactive substances from Thai plants and microorganisms have been isolated, employing the
activity guided technique, and their chemical structures have been determined by spectroscopic and
chemical methods. Biological activity screening of the isolated compounds against Plasmodium
falciparum, Mycobacterium tuberculosis, herpes-simplex virus-1, cancers (KB and BC) cell lines
and fungus Candida albican are routinely conducted.
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Accelerating the Recovery of Biodiversity in an Abandoned Agricultural Field
in Northern Thailand

P. Wangpakapattanawong
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The framework species method of reforestation established by The Forest Restoration Research
Unit (FORRU) at Chiang Mai University has been promising in restoring degraded former
agricultural sites. However, this method has never been fully replicated in different areas of
northern Thailand. This research is implementing the FORRU reforestation program in a new area
featuring similar elevation as the original FORRU site, but different soil and microclimatic
conditions. Twenty species of seedlings, e.g. Acrocarpus fraxinifolius, Alseodaphine andersonii,
Castanopsis spp., Ficus spp., Quercus pubescens, and Terminalia bellirica, were planted in June
2002 on 3 Rai of land with adjacent 3 Rai of untreated control. Silvicultural treatments including
hand weeding and fertilizing will be performed in August, September, and November 2002. Growth
and plant diversity will be monitored at the end of each rainy season for 3 years. Expected outputs
from this proposed research are suitable methods for forest restoration for biodiversity conservation
at different sites in northern Thailand. Another output will be knowledgeable researchers and local
people who can design and perform forest restoration techniques for sustainable biodiversity
conservation.
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Vascular Flora of Springs in West Thong Pha Phum District, Kanchanaburi Province

P. Darumas
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The diversity of vascular plants in springs in Thong Pha Phum District has been studied in 3 areas,
namely Pong Phu Ron within Thong Pha Phum National Park, Phu Purajini in Ban Rai Pa, and Phu
Chumchon in Ban Tha Ma Dua, both in Tombon Huay Khayeng. Field studies were carried out 5
times during the period, December, 2001 to July 2002. In total, 428 complete specimens were
collected. Among these, we found 61 families of dicotyledonous plants, 17 families of
monocotyledonous plants and 9 families of ferns and fern allies. The plant communities of these
three springs are different. In particular, both Phu Purajini and Phu Chumchon are composed of
similar dominant species that are characteristic of wet areas, including Pandanus spp., rattans,
Salacca wallichiana C. Mart., Syzygium spp., Tacca sp., Elaeocarpus sp., and Calophyllum sp. In
contrast, none of those species was found in Pong Phu Ron. It is suggestive that the difference in
plant communities among the three springs may be due to abiotic factors such as water, light, and
air quality.
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DNA Analysis for Tracing the Origin and Evolution of Cultivated Rice in Thailand:
(1) Distribution and Molecular Characterization of a Retrotransposon at the Waxy
Locus in Populations of Cultivated and Wild Rice

P. Prathepha
Department of Biotechnology, Faculty of Technology, Mahasarakham University,
Muang District, Mahasarakham 44000

The rice waxy gene encodes a granule-bound starch synthase (GBSS) for synthesis of amylose in
endosperm tissue. Amylose content is a key determinant of the cooking and processing quality of rice
(Oryza sativa). Nucleotide length of the waxy gene is about 5.6 kilobase (kb), consisting of 14 exons
and 14 introns. The level of GBSS gene expression is directly correlated with the amylose content of
endosperm tissues. In 1991, Umeda et al. (1991) first reported that a short interspersed element
(SINE), named p-SINE1-r2, was present in intron 10 of the waxy gene of O. sativa. Theoretically,
insertion of a transposable element into a gene can lead to changes in spatial and temporal patterns of
gene expression or to novel responses to developmental and environmental stimuli. For example,
insertion into 5° flanking sequences can place element promoters, which are usually terminally
located, near the TATA box of adjacent genes. However, there is no evidence to date that any of these
elements are still capable of being cut and pasted into the rice genome. Currently, rice scientists have
suggested that p-SINE1 members in the rice genome are inactive p-SINE1, which is not transcribed
by RNA polymerase Il1l. Thus, some of the p-SINE1 members would be useful for classifying rice
strains and/or studying evolution of rice species with the AA genome. (SINES) are retrotransposons.
They have been considered as effective tools for investigating the evolution of eukaryotes. The p-
SINE1-r2 at the waxy locus is a valuable DNA marker for evolutionary studies due to its polymorphic
nature. It is therefore a key character for elucidating phyletic relationships within the genus Oryza. In
Asia, Thailand has been recognized as a center of rice diversity. Geographical distribution and
variation of this element in both cultivated and wild rice samples should be investigated. Such data
would provide supporting evidence for the evolution of cultivated rice in Thailand.
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Diversity of the Waxy Gene in Cultivated and Wild Rice in Thailand

P. Prathepha
Department of Biotechnology, Faculty of Technology, Mahasarakham University,
Muang District, Mahasarakham 44000

The rice Waxy gene encodes a granule-bound starch synthase (GBSS) for synthesis of amylose in
endosperm tissue. In Thailand, there has been a lot of rice varieties with variation in apparent
amylose content. Amylose content is a key determinant of the cooking and processing quality of
rice (Oryza sativa). Low amylose levels are usually associated with tender, cohesive, glossy cooked
rice, while higher amylose levels tend to cook dry, be fluffy and separated. The objectives of this
work are as follows: 1) To determine and accumulate of microsatellite classes located in Waxy gene,
and the nucleotide sequence at the junction between exonl-intronl of the wx locus. These allelic
differences are further analyzed to determine the correlation with amylose content in their
endosperm of rice strain used in this study. 2). To examine gene expression at the wx locus both
Waxy gene product (Waxy protein) and mRNA levels by using SDS-PAGE and RT-PCR
techniques, respectively. The results obtained are as follows: 1) Among 63 strains examined, ten
classes of microsatellites (or (CT,) repeats) were detected (n=4, 8, 9, 10, 11, 12, 14, 17, 18 and 19).
One predominant class of (CTi7) repeats was observed in the samples. 2) An unique microsatellite
allele, (CTyg) was detected in glutinous cultivars and the cultivars with low amylose content. In
additional, the microsatellite allele, (CT11), was also detected only in all the cultivars with
intermediate and high amylose content. 3) Rice strains with low amylose content had the sequence
GTTATA (allele Wx") or GATATA (allele Wx°) at the putative leader intron 5° splice site, while all
rice strains with intermediate and high amylose had GGTATA (allele Wx®) Furthermore, rice strains
with intermediate and high amylose could be detected by using a restriction enzyme, Accl to cleave
the PCR products. 4) Based on the molecular evidence, the allele Wx® in the wx locus was
responsible for amylose synthesis as well as the other alleles.
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Cytogenetic Study of Euphorbiaceae in Thailand

P. Soontornchainacksaeng
Department of Plant Science, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

More than 400 species of 80 genera of Euphorbiaceae were found in Thailand. Many of them are
important as medicinal plants and other economic uses. Otherwise the taxonomic data of these
plants have not been made systematically. And the further interest of Euphorbiaceae is due to the
great diversity of chromosome numbers (2n=12 to 224) and chromosome morphology both between
and within the genera. Very few cytological investigations have been previously recorded. Thus, the
reseach project of cytogenetic study of Euphorbiaceae in Thailand have been conducted. Thai
species of Euphorbiaceae were sampling from the natural populations in several parts of Thailand.
Chromosome number and morphology are investigested from various meristematic tissue with
modifed Feulgen squash or smear technique. Voucher specimens have been made for all samples.
Actually, 160 species are investigated. New chromosome numbers for more than 100 species are
found. They showed the great diversity of chromosome numbers between and within the genera
from 2n=16 to 104. Many of them are polyploidy. The results will not only provide in fundamental
data for further researches, particulary it will be of value instrument to give substantial support to
plant systematic research and phylogenetics but are also useful for plant improvement and fertility
prediction. Those will give an important suggestions for plant conservation strategies. This genetic
diversity study will be important database and a part of Chromosome Atlas of Plants in Thailand.
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Changes in Plant Diversity over Geologic Time During the Cenozoic in Thailand

P.J. Grote
School of Biology, Institute of Science, Suranaree University of Technology, Muang District,
Nakhon Ratchasima 30000

Collection and study of plant fossils in Thailand is providing knowledge of plant diversity changes
over time as well as climatic and environmental changes. Since January, 1999, collecting trips have
been made to fossil localities in Nakhon Ratchasima, Chaiyaphum, Khon Kaen, Kalasin,
Mukdahan, Krabi, Phayao, Lamphun, and Lampang. Based on geologic and stratigraphic evidence,
all the sites appear to be Oligocene-Pleistocene in age, except those in Kalasin and Mukdahan,
which are thought to be Late Jurassic, and the site in Krabi, which may be early Tertiary. Thin
sections of silicified wood from Northeast Thailand have shown at least 9 species of angiosperms
from the Miocene-Pleistocene and 2 species of gymnosperms from Late Jurassic deposits. Leaf
compressions (some with preserved cuticle), cones, and seeds from Tertiary lignite mines (Northern
Thailand and Krabi) show many species of dicots, as well as monocots (palm), gymnosperms
(Taxodiaceae, Sciadopityaceae), and ferns (Thelypteridaceae). Coalifed wood (Taxodiaceae) and
charcoalified wood (Podocarpaceae, Taxodiaceae) have also been collected from lignite mines. At
Krabi, vertebrate bones, including turtle and fish bones, bivalves, and gastropods have been found
in the same mudstone layers as plant fossils. The ancient forests during the Tertiary in Krabi as well
as during the Miocene-Pleistocene in Northeast Thailand, at least near the sites of fossil deposition,
consisted mostly of dicot trees with some palms, whereas the Tertiary forests in Lamphun
comprised gymnosperms, dicots, and ferns.
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In Vitro Analysis of Insect Fungus Collection: a Cytotoxicity Study

P. Watts
National Center for Genetic Engineering and Biotechnology NSTDA, 73/1 Rajdhevee, Bangkok 10400

An investigation of the cytotoxicity of insect fungi was undertaken to try to identify insect fungi
that could be developed as biopesticides. In the study we included both teleomorph and anamorph
phase fungus isolates. Twenty insect fungus genera and 820 isolates or strains from the collection
have Dbeen studied: Acremonium, Akanthomyces, Aschersonia, Beauveria, Cordyceps,
Engyodontium, Fusarium, Gibellula, Hirsutella, Hymenostilbe, Hypocrella, Metarhizium,
Nomuraea, Paecilomyces, Pleurodesmospora, Polycephalomyces, Sphaerocordyceps, Stilbum,
Torrubiella, and Verticillium. Two criteria were used to select fungal strains 1) cytotoxicity to
insect cell and 2) cytotoxicity to mammalian cells. Cytotoxicity to insect cells was tested using two
cell lines: Sf9 (Spodoptera frugiperda, Fall Armyworm, ovary) and C6/36 (Aedes albopictus,
mosquito, larvae) cells. Lack of toxicity to mammalian cells was tested using test cell lines: L9209,
mouse fibroblast-like cells; BHK(21)C13, baby hamster kidney cells; and HepG2, human hepatoma
cells. Eight fungal genera produced extracts that were toxic to insect cells with an 1Dso < 10 pg/ml.
From these, 17 strains were toxic to insect cells but not to mammalian cells. The strains were from
seven genera: Hypocrella, Aschersonia, Akanthomyces, Beauveria, Paecilomyces Cordyceps and
Hirsutella. Eleven of these 17 toxic strains were found for the teleomorph Hypocrella and its
anamorph Aschersonia. When we analyzed the sensitivity of the insect cell lines to all the extracts
there was no difference, an equal number of extracts were toxic to Sf9 and C6/36 cells. However,
there were 2 genera for which cell line sensitivity was obvious at the screening dose. Sf9 cells were
very sensitive to Hypocrella/Aschersonia extracst; in contrast, C6/36 cells were more sensitive the
Paecilomyces extracts. A preferential cytotoxicity against Sf9 insect cells suggests that these insect
pathogenic fungi of the Hypocrella/Aschersonia group might be useful as agents for pest control.
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Type of Intruder and Reproductive Phase Influence Male Territorial Defence in Wild-
Caught Siamese Fighting Fish

M. Jaroensutasinee
Institute of Science, Walailak University, 222 Thasala District, Nakhon Si Thammarat 80160

This study examined the level of male aggressiveness towards potential intruders during egg
guarding in a natural population of Betta splendens Regan. The degree of aggressiveness was
measured at two reproductive phases in response to three types of intruder: male, female and
females that have laid eggs. The nest-holding males became more aggressive after their eggs
hatched than after the eggs were laid. Nest-holding males displayed the highest rates of gill cover
erection, biting and tail beating towards male intruders. They were the most aggressive towards
male intruders, intermediate towards female intruders and the least aggressive towards females,
which had laid eggs.
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Microalgae Lichens in the Northern Part of Thailand

Y. Ampornrat
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Surveys and collections of microalgae and lichens were conducted both in cultivated and
undisturbed areas in 8 provinces in the North, namely Tak, Sukhothai, Pisanuloke, Utaradit, Prae,
Lumpang, Lumpoon and Chiang Mai. More than 110 genera of microalgae were identified from
about 1,000 collected samples while 91 genera of lichen were identified from 418 collected
samples. The alga Aphanochaete sp. and some other specimens are rare species.
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Diversity of Freshwater Plankton (Rotifera) in Thailand

L. Sanoamuang
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

The species composition and distribution of freshwater zooplankton (Rotifera) from 210 habitats in
19 provinces of northeast Thailand were investigated seasonally from November 1997 to May
2002. Two hundred and seventy-eight species were identified, three of which (Brachionus
srisumonae Segers, Kotethip & Sanoamuang, L. isanensis Sanoamuang & Savatenalinton and L.
niwati Segers & Sanoamuang) are new to science. Twenty-four species are new to the Oriental
region and 62 are new to Thailand. The most diverse genera were Lecane (69 species), followed by
Trichocerca (36 species), Lepadella (25 species), and Brachionus (25 species). Most species
recorded are common and circumtropical species. Seven species (Brachionus srisumonae, L.
isanensis, L. junki Koste, L. niwati, L. segersi Sanoamuang, L. shieli Segers & Sanoamuang and L.
superaculeata Sanoamuang & Segers) appear to be endemic to Thailand. Five species (Brachionus
murphyi Sudzuki, Keratella edmondsoni Nayar, Lecane acanthinula (Hauer), L. blachei Berzins
and L. thailandensis Segers & Sanoamuang) appear to be endemic to South and Southeast Asia. The
occurrence of 17 Eastern Hemisphere species and 7 species previously considered endemic to
Australia illustrate affinities between the rotifer fauna of the Oriental, Ethiopian and tropical
Australian regions.
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Monitoring Plant-Animal Relations on the Mo Singto
Long Term Biodiversity Research Plot

W.Y. Brockelman
Center for Conservation Biology, ISTRD, Mahidol University, Salaya, Nakorn Pathom 73170

The census of trees > 10 cm diameter and woody climbers > 3 cm diameter has been completed and
the final inventories of species are now being compiled. Woody climbers were censused by
counting both ramets (stems ascending trees) and genets (stems rooted in the ground). The area of
the plot has been increased to 30 ha, to make comparison of data with other large plots easier. The
average density of trees is 547 trees ha * and there are approximately 200 species. A species of tree
new to science (Sapotaceae) and another species new for Thailand (Flacourtiaceae) have been
discovered. About 120 species of climbers > 3 cm diameter occur on the plot, in 40 families, of
which about 100 species have been identified so far. The density of genets on the plot is 293 plants
ha™* and the density of ramets is 404 stems ha . The TreeXY database is being modified to accept
climber census data. A photographic guide to the climbers on the plot using vegetative stem
characters is being prepared. Studies of the distribution and density of resident birds on the plot are
continuing, and study of the foraging and ranging patterns of gibbons will soon be initiated, using
the tagged trees to plot locations. GIS maps of the whole plot showing 5-m contours, quadrats and
trails have been prepared on ArcView.

24 Abstracts : Research and Thesis 2002



o - 1 ¢ ® a aed
NIIN/WILAIDAU ﬂﬂ%ﬂlﬂﬂ?a%ﬂiﬂ Ltﬁdﬂﬁgl‘nﬁl‘ﬂﬂ

Ty Iwsuasy
gudwupImnsauuazinaluladfinwursn@ aang. 73/1 19931507 NFNAY 10400

a

@ A ¢ a6 Ao & o P Y @ a A ¢
minawaIatnaguiiivaduniduiidsnnalnofiiaglrsmdifeainszuunssimuazianmmingnadunis
pasdszimaniludwdanuiuazdoyaliiduanasgwdsiiu lasnsdzauanuiniisszwitmibhonunandivh

o Al =3 . a = a 3 v A A 6 o a
wihflumafuinsdunidludszne uazlionuniauluduiaiosle, gunsnl, Masau, fanssw uazulonozas
aadnIfdsIuAansrumaininedunid wihsnuwmadldun  gudifuafunidanduideinaneaaiuaz
waluladuislzinelng (in), gudiivaunidnadmmaineas, gudiivafunidnadnmamaainmaunnd uaz
gudiiuafunidguinuniconssuuazinaluladfinwuiend  (ar)  wamsdudwnuluszozim 1 9w
anznuldiuiuimuenasgwisnaiuinsniduzaduniduazdoys uazlddaniaiimsidmivudaz

1 tﬂ' a a ada YV &) a s = = v v g: v aa v
wihsnuielIulussiawdsnsldiduinasgwdsinu Snsvasnldsunsugudayaniaunslinseusisls
fin13319 homepage iailuguinasnisuanilfsudofaiuuszmaunpunidaynsdunidfudazudazniinaule

° a o . A % o . Yo v o
UINUHNYUNITINNY lugmmwaa catalogue-on-line Fﬁ«iﬁ']&l']imm’]@‘l@lﬁ http://tncc.biotec.or.th wannigslaaayin

CD-ROM TNCC Catalogue of Cultures, version December 2001 éw%‘uLwnﬁ%m‘immﬂlﬁuﬁgﬁaﬂa

Development of the Thailand Network on Culture Collection

W. Potacharoen
National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1 Rajdhevee, Bangkok 10400

The development of the Thailand network on culture collection is aimed to set up a standard system
for microbial resource management in Thailand. This program facilitates the coordination of the
major/key organizations which house the culture collection laboratory/center, which have been
provided with necessary equipment and specialized personnel and which have been mandated to
support the culture collection activities of the country. These collections include the TISTR Culture
Collection (TISTR), DOA Culture Collection (DOA), DMST Culture Collection (DMST) and
BIOTEC Culture Collection (BCC). The project output includes the standardization of preservation
methods, microbial cultures and data. The equipment necessary for microbial preservation
techniques (i.e., ultra low temperature freezers) and for data recording systems (i.e., high
performance computers) have been provided to collection members in order to improve the
collection management systems to the same standard level. A database program (BCC Inventory)
was created for data recording in the same format. A TNCC homepage was developed and an on-
line catalogue was created which can be accessed at http://tncc.biotec.or.th. The Catalogue of
Cultures (December 2000 version) was also produced on CD-ROM for distribution.
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Biology Analysis of Water Quality Using Phytoplankton and Zooplankton
In Mae Chan River Doi Mae Salong, Chiang Rai Province

S. Chaisuk
Applied Biology Programme, Faculty of Science, Rajabhat Institute Chiang Rai, Chiang Rai 57100

A biological analysis of water quality using phytoplankton and zooplankton was in conducted Mae
chan river, Doi Mae Salong, Chiang Rai Province Samples were collected from six different sites
along the stream monhly from March to August 2002. Fifty-eight species of phytoplankton were
found and classified into 4 division: Chrysophyta, Chlorophyta, Euglenophyta and Cyanophyta. The
most abundant species were Melosira variens Agardh and Synedra ulna (Nitzsch) Ehrenberg.
Thirty-two species of zooplankton were found and classified into 4 phyla: Protozoa, Rotifera,
Gastrotricha and Arthropoda. An indicat or species was determined to be Paramecium sp., which
was the dominant species in eutrophic water.Valves of physical and chemical water quality
parameters were conductivity 44-165 ps.cm™, TDS 24-100 mg.I", water current 0.09-3.62 m.s™,
DO 5.8-8.4 mg.I"!, BODs 0.2-3.8 mg.I"*, pH 6.4-8.4 and nutrient; Nitrate-nitrogen 0.2-1.6 mg.I™,
Ammonium-nitrogen 0-1.76 mg.I™" and SRP 0.06-1.05 mg.I"". The water quality at the first site (on
the mountian) was classified as mesotrophic while that at the last site (near Mae Jun village) was
meso-eutrophic. As a resolt of this project some equipment for making simpl water quality tests
were given to teachers and students who live nearby the river. Furthermore, a training course was
given to teach methods collecting and classifying phytoplankton, zooplankton and aquatic insect.
The purpose of this work is to develop in the children a desire to look after their 8 tream forever.
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Development of an Anti-Metastatic Assay and Cytotoxicity Test
Using a Human Cell Line for Screening Natural Products

S. Rochanaruangrai
National Center for Genetic Engineering and Biotechnology, Klong Luang District, Pathum Thani 12120

Two additional tests are being developed in the Bioassay laboratory at BIOTEC to increase it’s
capacity as a bioscreening service laboratory. Anti-metastatic assay, a screening test for compounds
that specifically target invading tumours, is being developed based on the “transwell invasion
assay” of Khutson et. al. (1996). We found that the number of HT-1080 cells (fibrosarcoma) and the
incubation time, which yields the highest number of invading cells is 2x10° cells/well and longer
than 6 hours, respectively. Currently, we are optimising the assay conditions to allow quantification
of cells by measuring MTT metabolite, instead of cell counting method used in the traditional assay,
which is inaccurate and tedious. In vitro cytotoxicity tests for predicting human toxicity have been
developed as alternatives of animal testing, which is laborious and very expensive. One cytotoxicity
test that has been shown to give a good estimation of toxicity compared to results from animal tests
is to measure ATP content at the endpoint as a marker for the viability of HL-60 cells. We plan to
modify the HL-60 cytotoxicity test into a 96-well format from the original test tube method for
higher throughput screening. At the moment, we found that 5x10* HL-60 cells/well provide
sufficient sensitivity for 96-well format testing.
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Diversity of Gobies (Suborder Gobioidei) in the Estuarine Habitats
(Phase I): Upper Gulf of Thailand
S. Premcharoen

Zoology Section,Faculty of Liberal Arts and Science, Kasetsart University, Kumphaengsaen,
Nakorn Pathom 73140

The gobioid fish diversity in the estuaries of Upper Gulf of Thailand was survey from October
2000 to July 2002, prviously known two families, 80 species but 58 species were obtained and 22
species reported, consisted of Eleotridae 2 subfamilies; Butinae 8 species and Eleotrinae 4 species,
and Gobiidae 4 subfamilies; Gobiinae 26 species, Gobionellinae 30 species, Oxudercinae 8 species
and Amblyopinae 8 species. Key characters of genera are clearly applicable by, head shapes,
patterns of cephalic system and body shapes; only 3 species of gobiinid and gobionellinid are
unidentified genera. The species key characters are; details of cephalic system, color patterns and
morpho-meristic characters. Some species of the genus Acentrogobius (Gobiinae), Pseudogobius
(Gobionellinae) and Trypauchen, Taenioides (Amblyopinae). This survey found the smallest
species for Gulf of Thailand, Pandaka cf. lidwili from Ko Chang, Trad and Kunkrabane,
Chantaburi. The two previously common species, Mugilogobius rambaiae, Eugnathogobius
microps and Caragobiopsis geomys. Two of the most speciose areas for gobies are Bangpakong,
Chantaburi and Petchaburi Estuaries.
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Typing of A. cerana Populations Using Restriction Endonuclease Analysis

S. Sittipraneed
Department of Biochemistry, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

A simple and reliable method for the determination of population origins of the honey bee (Apis
cerana) was developed based on restriction endonuclease analysis (REA) of total DNA with Haelll.
Three profiles, A (9.6, 6.5 and 4.1 kb), B (12.0, 6.0 and 4.1 kb) and C (8.4, 5.7, 4.1 and 2.6 kb),
were observed. Pattern A was found only in specimens originating from northern populations
(north, north-east and central regions) whereas pattern B was observed in all bees from peninsular
Thailand and 35% of those from Samui Island. Pattern C was not found in the mainland population
but restricted to bees from the Samui population (65%). Results indicated that REA-Haelll had a
comparable potential, but was less tedious and cost-effective to use, than PCR-RFLP of mtDNA
regions (IFRNA and ssRNA genes and intergenic COI-COII of A. cerana) (Sihanuntavong et al.,
1999. J. Apicultural Research 38: 211-219).
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Biography of the Camaenid Land Snail Genus Amphidromus

S. Panha
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The beautiful endemic south east Asian tree snails of the genus Amphidromus are distributed from
Assam in India through Burma, Thailand, Indochina, Malaysia, Singapore, Indonesia, the
Philippines to the Northern Territory of Australia. They can be classified into more than 80 species,
of which 17 species have been reported for Thailand. Probably, more than 20 species occur in
Thailand. Biogeographic analysis by using Wallace’s Line and Huxley’s modifications of Wallace’s
Line, resulted in three groups being distinctly separated. Amphidromus (Amphidromus) and
Amphidromus (Syndromus) share their niches in mainland southeast Asia and on larger islands such
as Sumatra, Java and Borneo, while smaller or very small islands of Indonesia, such as Timor,
Lombok, Aru and Alor, are occupied only by Amphidromus (Syndromus). The Philippine group has
specific characters which differ from the others.
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Collection and Isolation of Lichen Fungi for the Bioresources Screening Programme

S. Sivichai
National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1 Rajdhevee, Bangkok 10400

Over 1250 samples of lichens were collected from various sites in national parks of Thailand. These
included crustose (80%), foliose (10%), fruticose (5%) and other (3%) types. Most (97%) of these
samples were classified into 3 orders, 14 families, 34 genera and over 150 species, while the other
3% were unidentified. All mature samples were isolated from sexual stages by the discharge spores
technique to pure culture. More than 270 isolations were made and have been deposited in the
BIOTEC culture collection. The continued study of lichens in Thailand will surely provide a high
number of novel lichen species which can yield a high number and high diversity of cultures for
BIOTEC in-house research activities.
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The Diversity of Ingoldian Fungi in Thailand

S. Sivichai
BIOTEC-Mycology, National Center for Genetic Engineering and Biotechnology,
Khlong Luang District, Pathum Thani 12120

While much work on Ingoldian fungi is from temperate regions, knowledge of tropical species is
poor. Surveys were made during the last 10 yr, especially at Khao Yai National Park. Foam samples
were collected from 8 sites in Thailand. Streams were ca. 5-10 m wide with overhanging forest.
Foam samples were fixed in the field before spotting to microscope slides for examination. A total
of 49 spp. were found fromm all sites. A sample from Khao Yai had only 2 spp. while one from
Bala Hala had 25. The stream, Khlong I-Gading, supported 28 spp. including 11 not reported
elsewhere. By contrast, the similar Lumtakhlong (Khao Yai) had 11 spp. in total, none of which
were exclusive to this river. In the north of Thailand, 10 species were recordated for Nam Nao
National Park with half being exclusive to this site. Triscelophorus spp. were present in all streams.
Other commonly recorded genera included Lunulospora and Anguillospora. Clavatospora tentacula
and Brachiosphaera tropicalis were also regularly found. Of the 49 species reported, 26 were
known from a single site. Most species were present as single spores in foam samples, but species
of Anguillospora, Campylospora, Flabellospora and Triscelophorus were represented by many
spores. While these reports were mostly of mitosporic forms of Ascomycota a significant find was
the discovery of Erynia conica and Erynia rhizospora. These insect pathogenic Zygomycetes are
mostly known from temperate regions and poorly surveyed in the tropics.
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Biodiversity Study of Freshwater Fungi in Thailand

S. Sivichai
National Center for Genetic Engineering and Biotechnology NSTDA, 73/1 Rajdhevee, Bangkok 10400

A study of the diversity of lignicolous freshwater fungi of Thailand has been in progress for 5 years.
There is a rich diversity of freshwater fungi on submerged wood in tropical forest with over 400
species recorded from various locations. All of these freshwater fungi came from two sources:
natural submerged woods and test blocks from ecological experiments. The majority of the fungi
recorded here were mitosporic fungi (58%) with fewer ascomycetes (39%) and rarely any
Basidiomycetes (3%). Seven new species were described from Thailand: Biflagellospora gracilis
Sivichai & Hywel-Jones, Biflagellospora siamensis Sivichai & Hywel-Jones, Biflagellospora
papillata Sivichai & Hywel-Jones, Brachydesmiella spathulospora Goh, Sivichai, K.D. Hyde &
Hywel-Jones, Melanochaeta garethjonesii  Sivichai & Hywel-Jones, Lichenopeltella
quinguecladium (E.B.G. Jones, Sivichai & Hywel-Jones) E.B.G. Jones, D. Hawksw. and Jahnula
siamensiae Sivichai & E.B.G. Jones. While many others probably are new to science or new
records for Thailand.
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Endophytic Fungi of Native Herbacious Plants in Doi Suthep-Pui National Park,
Chiangmai

S. Lumyong
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50200

The biodiversity of endophytic fungi from herbacious plants (palms, wild bananas, Zingiberaceae,
Eupatorium odoradum and Euphobia thymifolia) in Doi Suthep-Pui national park was investigated
from 1999 to 2001. The dominant species found in all hosts were the mitosporic fungi:
Colletotrichium gloeosporoides, Phoma sp., Phomopsis sp. Ascomycetes, members of the
Xylaricious group, Guignardia cocoicola and fungi with mycelia sterilia. Twenty-two endophyte
taxa were isolated from palms. These were different in different seasons. Sixty-one individual
fungal taxa were isolated from wild banana (Musa acuminata). More isolates were recovered from
old material than from young material. Xylariaceous fungi and G. coccoicola were the most
frequently isolated endophytes from leaves. The fungal communities at the five sites and from
different tissue types were different. Twenty-seven taxa of fungi were isolated from wild ginger
(Amomum siamense) from two sites. The number of isolates recovered from leaf tissue was
independent of leaf age. Two new Ascomycetes species, Gaeumannomyces amomi and
Loisphaerella amomi, were discovered from leaf and rhizome material respectively, and four
species of Pyricularia, including three new species, were isolated from leaves. From 31 taxa
isolated from Alpinia malaccansis, two new species of Berkleasmium and one new record of
Canalisporium caribense were found. One hundred and twenty-seven of 1052 endophyte isolates
were found to inhibit growth of Pyricularia oryzae. Colletotrichium sp. CMU2000 had the strongest
effect (75% inhibition). Two hundred and five out of 1,200 endophytic fungi isolated from wild
banana inhibited C. musae and 209 isolates inhibited Fusarium oxysporium.
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Coprophilous Fungi: Identification, Isolation and Their Succession on Herbivore Dung

S. Somrithipol
National Center for Genetic Engineering and Biotechnology, Klong Luang District, Pathum Thani 12120

An investigation of coprophilous fungi on incubated dung of sambar deer (Cervus unicolor),
common barking deer (Muntiacus muntjak), Asian elephant (Elephas maximus) and cattle revealed
that species of Ascobolus, Delitschia, Podospora, Saccobolus, Sporormia (Ascomycota), Pilobolus
(Zygomycota) and Coprinus (Basidiomycota) were the most common. Other encountered genera
were Poronia, Zygospermella (Ascomycota), Cunninghamella, Syncephalastrum (Zygomycota),
Coprinus (Basidiomycota), Idriella, Penicillium, Scopulariopsis, Volutella and Wiesneriomyces
(anamorphic fungi). Most Zygomycota and anamorphic fungi germinated within 24-36 hours at
which time they were transferred to potato dextrose agar and hay infusion agar. The Ascobolaceae
and Sordariaceae of the Ascomycota usually needed KOH treatment before their ascospores would
germinate. Tissue isolation of Coprinus (Basidiomycota) was successful. Most of them formed
fruiting bodies in pure culture. A fungal succession could be demonstrated. Pilobolus (Zygomycota)
appeared after a few days incubation; followed by the apothecial-forming Ascomycota, e.g.
Ascobolus and Saccobolus. Perithecia-forming Ascomycota, e.g. Delitschia, Podospora and
Sporormia, appeared later and were often associated with basidiocarps of Coprinus
(Basidiomycota). These genera continued to fruit for a further three weeks. Anamorphic fungi
appeared late in the succession.
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Evaluation of the Genetic Diversity of Teak Using DNA and Isoenzyme Gene Marker

S. Chantragoon
DNA and Isoenzyme Laboratory, Silviculture Research Division, Forest Research Office, Royal Forest
Department, Chatuchak, Bangkok 10900

Fifteen populations of teak natural forest in the northern and central part of Thailand were surveyed
and sampled. Teak leaves and seeds were collected and used for isoenzyme and DNA analysis. The
purpose of this study is to determine genetic diversity and mating system of teak. The results from
isoenzyme and DNA study showed that the genetic differentiation among populations was about 17
and 21% respectively. The genetic diversity among populations was rather high. The estimation of
gene diversity among populations using isoenzyme gene markers was 0.004-0.85 with 0.036 in
average. However, the estimation of genetic diversity among population using RAPD markers was
0.110-0.373 with 0.312 in average. Out of 10 chloroplast regions, two chloroplast regions namely
psbA and 16S psbA1l could be amplified. However, no variation could be found from PCR-RFLP
using 11 restriction enzymes. Therefore, the ribosomal of chloroplast region (16S) between samples
and among 14 teak populations were sequenced which varied from 1368-499 bp. The computation
of the variation among DNA sequences is on the way. According to the mating system analysis, the
estimation of outcrossing rate among teak populations was 87.2-99.5%. These results suggest that
natural populations of T. grandis in Thailand are highly differentiated genetically implying that
multiple sources of material may be required for sustainable teak genetic resources management of
both in situ and ex situ gene conservation purposes.
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Local Knowledge of Conservation and Utilization of Rice Diversity Among Ethnic
Communities Along the Thai-Laos Border

S. Chunta
Wiangkean Hospital, Wieng khan District, Chiang Rai 57310

The objectives of this study were to survey rice diversity and to determine local knowledge of
conservation and utilization of rice diversity among ethnic communities along the Thai - Laos
border. The results indicate that the ethnic groups utilize rice as food, in religious beliefs and rituals,
as pet food and for bartering for other necessities of life. The diversity of uses for rice helps to
conserve rice diversity. The Hmong cultivated 14 types, the Mein cultivated 6 types and the Khamu
cultivated 18 types.
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Development of Civil Sociaty in Thong Pha Phum

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

This project is an action rasearch designed for enhacing learning process among local people in the
communitias and the researchers of Westem Thong pha phum project, Research activity is divided
into 2 channels: The first channel is an “interactive learning through action” which failitate learning
process as such. The second channel is to construct knowledge about socio-econmic and culture
history of the villages at the research site. Aside from monograph report. The project has facilitated
the emergence of groups in the community such as youth group. household keeper group and
sustainabie agriculture group. Working together closely between villageers and the researchers
helps understand the power structure of the village and also helps establish a good relationship
between the two partners. This progress is important for the project in the long run. Moreover the
researchers can also access hidden or exclusive data of the village. In the meantime the are in good
position to conduct participant observation.
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The Process of Problem Identification of Local People
in Western Thong Pha Phum Project Site
S. Sirisai

Institute of Language and Culture for Rural Development, Mahidol University, Salaya,
Nakorn Pathom 73170

This preliminary study is the adoption of Dramaturgical Approach by Eving Goffman (1975), to
study how local people identify their problem at the “Back Stage Region”. By doing so, they are
invited to join informal meeting. The researchers have them express their ideas by ways of drawing
cartoon, graphic picture, group discussion, individual interview and participant observation
conducted by field researcher of the project. Texts gathered from these acivities are analyzed and
presented in a descriptive style. The historical study indicates that local people were moved from
their own villages where is now flooded by the Khao Laem dam reservoir. Their major problem is
an adaptation of new geographical enviroment because the new lands provided by the government
are not suitable for traditional agriculture. They identify themselves under privileged group. Having
settled near the Thai-Burmese border where immigrant workers are roaming, they are deeply
concerned with life security. Subsistence resources such as bamboo shoots, vegetable, fish and
small mammals are available in forest near the village. The local capitals of the village are enriched
by aundance of natural resources and panoramic scenery which the local people are proud of.
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Diversity of Edible Insects in the North and North East of Thailand

A. Lewvanich
Insect Taxonomy Group, Entomology and Zoology Division, Department of Agriculture,Chatuchak, Bangkok
10900

Edible insect surveys were conducted in provinces in the north and northeast of Thailand between
October 1998 and September 2000. Further to the report given in 2001, collected insect specimens
were classified into 8 Orders, 33 families and 194 species. The seasonal occurrence and the method
of eating these insects varied among species. The commonly consumed species included many
genera and species of leaf-eating beetles and dung beetles, giant waterbugs (Lethocerus indicus
Lep-Serv.), red ants (Oecophylla smaragdina Fabricius), bamboo caterpillars (Omphisa
fuscidentalis Hampson), mole crickets (Tarbinskiellus portentosus Lichtenstein), the Bombay locust
(Patanga succincta Linnaeus) and many species of crickets and grasshoppers in the order
Orthoptera. The nutrient values of 38 edible insect samples were analized. The Bombay locust
(Patanga succincta Linnaeus) contains the highest protein content at 25.88 gm/100 gm. The
bamboo caterpillar (Omphisa fuscidentalis Hampson) has the highest lipid content at 19.17 gm/100
gm. The grasshopper (Choroedocus illustris Walker) was the highest source of energy with 237-26
Kcal/100 gm. The mineral elements, calcium and phosphorus were obtained from the mealworm
(Tenebrio molitor Linnaeus) and the red-legged metallic wood-boring beetle at 0.59 gm/100 gm and
0.34 gm/100 gm, respectively.

40 Abstracts : Research and Thesis 2002



L 3 =3 a 1 o a
nsladsslaadarsaangnsneiinmanainlsiuthwedunanasund
4‘ LYo o %3 -~
walaidndagiy
gaguad sunTlag
ﬂ7ﬂ5°ﬂ7ﬁg37’lﬂ7 FIUSINHANT NW"?}W{/’I@Q’ULﬂﬂﬂ?ﬂ'}ﬁ@{t?’@ﬂ"dlﬂu ﬂqNL‘VI‘W"d 10900

msgauasfiudaeageanls lwaadunenasnnd Jandamuanys luszniindeunneinou 2544 fis
\oungumaw 2545 lagifiudadnsiaiils LLa:L%mwﬁag'uué'ﬂi i'mtnm“hash\‘lﬁmmmimaa"liﬁﬁl,%aﬁagﬂ@m
M3 herbarium 1AM NgenERIasRTNdy  iudiadiseslsTadusasiandalasnsrnaladiie
Jiazimsiia Lmzv‘iﬁmil,l,ﬂﬂl,%mnﬂﬁaaﬂwaﬁtﬁumié’[ﬁu‘%qwé lagl81%13 Potato Dextrose Agar uas Malt
Extract Agar 3TNNI&1I29 waztAuaasnanwy'ls 4 21396 Eriophyidae L8z Diptilomiopidae ﬁgm%as']ﬁ']mﬂﬁgwm
133 nat19 uazlaunayadd Tetranychidae 1 G28874 ﬁwmnwm%ﬂﬁu’%qw%ﬂﬁﬁy’wam 53 158 Aasevinia leite
Hirsutella thomsonii var. synnematosa LﬁﬂL%@ﬁLLﬂﬂvlﬁllﬂu PDA agar slant, MEA agar slant uazlu liquid paraffin L‘ﬁa
1#lun15@nsn19e1% morphology, taxonomy uas pathogenicity da'lUsiuriasari slide culture Ba91TanInuaLia

ANHIAMAULANGINIRUFIWINEN

Ultilization of Toxic Metabolites from Pathogenic Fungi Collected from Thong
Pha Phum Forest to Control Phytophagous Pests

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

This project involved the collection of fungi that are pathogens of mites from three families, namely
Eriophyidae, Diptilomiopidae and Tetranychidae. The fungi were collected from September 2001 to
May 2002. Plant specimens were identified by comparison with a herbarium collection. The mites
were slide mounted in Hoyers and identified while the fungi were placed on two agar media in
order to culture and identify them. Presently | have cultivated and isolated 53 fungal specimens
from the mites. The fungus that was isolated from the 2 agar media was Hirsutella thomsonii var.
synnematosa. Cultures have been stored on the two media covered with liquid paraffin. Slides of the
culture material have been made for morphological studies. In the future, the pathogenicity of the
fungal cultures will be tested.
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Diversity of Mites in the Upper Soil Layers of Undisturbed and Disturbed Forest
of Amphur Thong Pha Phum, Kanchanaburi Province

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

There has been little research conducted on surface soil mites in Thailand. Of soil-dwelling
organisms, soil mites are the most important because of their role in maintaining ecological balance
and their importance in the food chain. The aim of this study was to compare the diversity and
quantity of soil mites between natural forest with little disturbance by man and forest disturbed by
agriculture. Six areas were chosen. Three areas represented natural forest: a deciduous forest near
the river at Ban Passaduklang, a bamboo forest at Ban Raipa and a 30,000 rai conservation forest.
The remaining three areas represented disturbed forest: a 5 year-old teak plantation, a 20 year-old
teak plantation and a rubber tree plantation. A sample consisted of soil collected from 20x20 cm
area to a depth of 10 cm. There were 3 samples taken at each site every month for 1 year.
Organisms were separated from the soil using a Berlese funnel with a 40 W light run for 14 days.
Specimens were placed in lactophenol at room temperature for 2 months or more until they were
clear. They were then identified. From the first 8 months of data, there were differences in the
diversity and quantity of soil mites between disturbed areas and undisturbed areas. For example, for
the forest at kp14, the forest at the national park of Thong Pha Phum and the deciduous forest near
the river at Ban Passaduklang, there were 102.14, 83.889 and 41 mites per sample, respectively,
whereas in the agricultural areas, i.e., the ginger garden, rubber tree plantation and the 20 year-old
teak plantation, there were 3.667, 18.5 and 58 mites per sample, respectively.
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Species Diversity and Biology of House Mites in Western Thong Pha Phum
Kanchanaburi
A. Insung

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

The species diversity of house dust mites in Western Thong Pha Phum, Kanchanaburi, was
investigated during the period, January to April 2002. House dust samples were collected from 8
villages, namely Raipa, Prajummai, Huaypakkog, Thamadea, Hauykhayeng, Lumpilog, Roumjai
and Banrai. Dust samples were collected from bedrooms and living rooms, and the number and
species of mites from 0.1 gram of dust from each dust sample were determined. A total of 169 mites
was determined from 160 samples. The mite species found were Dermatophagoides pteronyssinus,
Dermatophagoides sp., Cheyletus sp. and some unidentified species. About 75% of mites were D.
pteronyssinus. The number and species of mites depended on the type and age of the mattress as
well as the style of house, whereas geographical location did not show any relationship with number
and species of mites.
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Effect of Some Medicinal Plant Extracts on the House Dust Mite
Dermatophagoides pteronyssinus (Trouessart)

A. Insung

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

Ethanolic extracts of 17 medicinal plants were tested against the house dust mite,
Dermatophagoides pteronyssinus (Trouessart). The mites were directly sprayed with various
concentrations of 1, 2 and 3% extracts in special mite cages. It was found that, after 24 hours the
concentration of 3% of extracts caused the highest mortalities of house dust mites. In particular,
Derris malaccensis extract was very effective against the house dust mite, resulting in 92.4%
mortality, followed by Nicotiana tabacum, Piper retrofractum, Acacia concinna, Vetiver
zizanioides and Derris elliptica extracts, which resulted in 85.6, 77.2, 76.4, 66 and 64.8% mortality,
respectively. However, the mortality caused by Derris malaccensis extract was not significantly
different to the mortalities caused by the other plant extracts.
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Molecular Phylogeny of Marine Ascomycota

E.B. Gareth Jones
National Center for Genetic Engineering and Biotechnology, NSTDA 73/1 Rajdhevee, Bangkok 10400

Marine Ascomycota are the largest group of marine fungi and grow on a variety of
substrata: drift and attached wood, mangrove wood, and sea grasses. Most fungi are identified by
using light microscope observations, however, many genera are known to be heterogeneous.
Transmission electron microscopy of ascospore appendage ontogeny has greatly aided the better
delineation of genera, e.g., Corollospora, Ceriosporopsis, Halosphaeria. However, a number of
genera can not be classified to order or family (e.g., Torpedospora, Aigialus), while other genera are
heterogeneous (e.g., Halosarpheia, Zalerion) and morphological techniques can not resolve their
taxonomic position. Two projects are currently in progress: firstly to determine the phylogenetic
relationship among the genera Ceriosporopsis, Haligena, Remispora and Torpedospora; and
secondly to connect anamorphic marine fungi with their teleomorph. Of some 444 higher marine
fungi, only 30 anamorph/telemorph connections have been established. With the use of molecular
techniques it is hoped to connect other anamorphs with their teleomorphs.
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Biodiversity of Fungi on Palms in Sirindhorn Peat Swamp Forest, Narathiwat,
Thailand

E.B.Gareth Jones
National Center for Genetic Engineering and Biotechnology NSTDA, 73/1 Rajdhevee, Bangkok 10400

The peat swamp at Toe-Deang, Naratiwat Province offers a unique habitat for the collection of
fungi. This is an extensive area comprising about 8,403 ha of peat swamp and 629 ha in adjoining
areas. Our study focuses on the micro fungi growing on selected palms in the peat swamp so as to
compare their diversity with species reported from terrestrial palms. Palms selected for the initial
phase of the study are Licuala longecalycata and Eleiodoxa conferta. To date some 65 micro fungi
have been collected on these two palms and many are new to science, for example Stachybotrys
palmae, Craspedodidymum siamense, Dictyosporium palmae, Vanakripa minutellipsoidea and
Chalara siamense.
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Biodiversity of Riverine Fish: Patterns in Species Association with

Habitat and the Divergence of Species

F.W.H. Beamish
Department of Biology, Faculty of Science, Burapha University, Muang District, Chonburi 20131

Ecological information has been collected for lotic regions from three watersheds, Huai Kayeng,
Huai Ban Rai and Huai Phacham Mai, in Thong Pha Phum between March and July, 2002. The 26
sites were selected from first (n=8), second (1), third (8) and fourth (1) order streams and ranged in
area from 2 to over 300 m? with a mean (+ SD) of 118 + 85 m? Physical and chemical
characteristics measured include stream width, depth, velocity, discharge, riparian cover and
composition, light intensity at the water’s surface, substrate particle size and organic content,
temperature, true color, turbidity, conductivity, total hardness, pH, oxygen, ammonia, nitrite,
nitrate, phosphate, total phosphorus, total iron, silica and alkalinity, with most displaying a wide
concentration range. Silica is particularly high. Total fish abundance, estimated from sequential
electrofishing passes over an enclosed habitat, varied from 0.2 to 16.4 fish/m? with a mean (+SD) of
2.3 + 3.3 fish/m? equivalent to 899 + 1791 fish/ 100 m of stream length, regardless of width.
Biodiversity was positively related to stream width and ranged from 1 to 18, with a mean of 1+ 4
species/site. Overall 51 fish species have been identified with a few not yet identified. Temporal
changes in fish assemblage structure is being examined through changes in diet and morphology,
especially within feeding guilds. Benthic invertebrate composition and structure is being examined
also at each site from five randomly located Surber samples as well as from collections made by
drift and dip net. Over 60 insect taxa have been recorded along with significant numbers of
mollusks and decapods. Currently, these taxa are undergoing finer classification, ideally to the level
of species or genus. Highest and lowest invertebrate diversity and density have been 37 and 10 taxa
and 1472 and 175 individuals/m?, respectively.
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Ecological Study of Lianas in Khao Yai National Park, Thailand

K. Lertpanich® (Graduate Student), W.Y. Brockelman? (Thesis Advisor)
'Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400
“Center for Conservation Biology, Institute of Science and Technology for Research and Development,
Mabhidol University, Salaya, Nakorn Pathom 73170

Lianas are important features of tropical rain forests around the world. Lianas determine the forest
community structure in various ways. Lianas pull groups of host trees down when one member host
tree is felled. Consequently, lianas in open areas, such as in logged areas and tree-fall gaps, inhibit
forest regeneration and decrease the growth rates of trees. Lianas often cause mechanical damage to
host trees. Finally, lianas increase the mortality rate of trees. Lianas provide structural components
of the habitat and food resources. Moreover, lianas reproduce during periods unfavorable to trees,
hence they supply food for animals during periods when trees are unproductive. This study was set
in the Mo Sing To natural study plot, which covers 27 hectares. All lianas > 3 cm were included.
The total number of stems in the census was 11526 stems (remets). The number of liana individuals
was less than that of the stems, which were 8369 individuals (genets). Regarding identified species,
there were 32 families, which can be separated into 90 species. The number of identified individuals
was 7413 genets. Thus, there were 956 unidentified genets, which need more specimens for
identification. This research is also investigating constraint factors (such as soil nutrients, slope,
elevation), which determine the distribution of lianas. The study should be finished in 2003.
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Comparative Anatomy and Spore Morphology of the
Genus Pyrrosia Mirbel in Thailand
K. Kotrnon (Graduate Student), A. Thammathaworn (Thesis Advisor),

P. Chantaranothai (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Twenty-one taxa of the genus Pyrrosia Mirbel were collected from various parts of Thailand from
December 1999 to January 2001. Drymoglossum piloselloides is included in Pyrrosia. Anatomical
studies of all species were investigated by using lamina epidermal peels and transections of leaves,
stipes, rhizomes and roots. The presence or absence of hydathodes, the type of trichome, the type
and level of stomata, shape and epidermal cell wall, the presence or absence of hypodermis, fibre in
the midrib and leaf margin, the arrangement of mesophyll, stipe shape in transections, distribution
of sclereid cells and presence or absence of fibres in the cortex of the rhizome were found to be
useful for species identification. Acetolysed or alkalide spores of 19 taxa were investigated by using
both light and scanning electron microscope. Based on sculpturing, they were divided into 5 groups:
(1) verrucate (2) with parallel folds (3) psilate (4) echinate and verrucate (5) tuberculate and
verrucate.
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Comparative Anatomy of Fimbristylis Vahl (Cyperaceae) in Thailand

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

The comparative anatomy of 29 species and 30 taxa of Fimbristylis Vahl was investigated by
epidermal peels and transverse sections of leaves, bracts and culms processed using the paraffin
method. Leaf and bract anatomical characters which are useful for species classification are the
presence or absence of trichomes, the types and the distribution of trichomes, the level of stomata,
characters of the cuticle, the distribution of adaxial fibre strands, the presence of U-shaped
thickened wall fibres in the middle layer of bundle sheaths, and the presence or absence of air
cavities. Investigation of culm anatomy showed that the thickness of the intercostal cell wall, the
level of stomata, the shape in transverse section, the characters of fibres which underly the
epidermis, the arrangement of vascular bundles in 1, 2 or 3 rows, the presence of vascular bundles
or secretory cells in pith, the type of cell in the outer layer of the bundle sheath, the presence of U-
shaped thickened wall fibres in the middle layer of the bundle sheath, and the presence or absence
of air cavities are useful as diagnostic characters at the species level.
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Feeding Ecology of Fishes in Nhong Thale Song Hong, Trang Province

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

The trophic relationships of fish in the food web of Nhong Thale Song Hong, a natural freshwater
lake in Trang province, were determined by bimonthly sampling of fish, phytoplankton,
zooplankton, benthos, fauna associated with macrophytes, and water quality from November 1999
to November 2000. The study, so far, has determined 4 orders and 18 species of freshwater fish, 3
divisions and 11 orders of phytoplankton, 3 phyla and 5 orders of zooplankton, 1 phylum and 2
orders of benthic fauna, and 2 phyla and 11 orders of fauna associated with macrophytes. Ranges
of water quality parameters were: water temperature 29.58-33.19 °C, water pH 6.6-7.8, dissolved
oxygen 5.85-7.27 mg/l, alkalinity 4.00-11.33 mg/l, phosphorus 0.07-0.40 mg/l and nitrogen
0.01-0.90 mg/l. Based on the stomach contents of 1,395 individuals, fishes were devided into 3
groups, i.e., animal-feeding fish, animal- and zooplankton-feeding fish, and plant-, phytoplankton-
and zooplankton-feeding fish. Seasonal changes in diets were evident; diets varied in both quality
and quantity of foods. The analysis of diet suggested that there was some overlap of Diptera larvae.
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Karyotype Study of Stone Loach Fish (Genus Schistura)
from the Tributary of Ping River, Chiang Mai Province
K. Seetapan * (Graduate Student), P. Chariyavithayawat > (Thesis Advisor)

! Science and Technology Group, Narasuan University IT Phayao Campus, Phayao 56000
? Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200

Karyotypes of 11 species in the stone loach fish genus Schistura from 11 tributaries of the Ping
River, Chiang Mai Province, were studied.Specimens were collected between August, 1999 and
January, 2001. They were Schistura kengtungensis, S. cf. menanensis, S. nicholsi, S.obeini, S.
poculi, S. cf. robertsi 1, S. cf. robertsi 2, S. spilota, S. cf. spilota, S. waltoni and Schistura sp. The

somatic chromosome number of S. kengtungensis was s2 (2n=s2) while those of the remaining 10
species were 50 (2n=s50). The karyotypes of the forementioned 11 species were sm+1osSm+sa+ost,
sm+12sm+1satiat,  sM+16SM+sa+20ot, 12m+1oSm+4a+24t, sm+ssm+i2at22ot,  4m+sSMm-+sa+3ot,
sm+i2sm+ioa+22t, 12m+ssm+4at+zst, sm+asm+icatost, sm+12sm+i14a+ist, and sm+ssm+satest,

respectively. C-banding observations indicated that most of stone loach fish chromosomes
contained C-banding at the centromeric region. Only a few Schistura chromosomes contained C-
banding at other regions. Nucleolus Organizer Region staining showed that NOR banding was

located on the short arms of various types of chromosome pairs. which NOR banding was
metacentric of S. poculi, submetacentric of S. cf. menanensis, S. nicholsi, S. obeini, S. spilota and S.
waltoni, and acrocentric of S. cf. spilota, S. cf. robertsi 1, S. cf. robertsi 2 and Schistura sp.
Telocentric NOR banding was only found in S. kengtungensis. G-banding investigation showed
specific patterns on most homologous pairs which helped identifying the homology of
chromosomes of each stone loach fish species. Q-banding detected a strikingly fluorescent band at
the terminal position of telocentric chromosome pair number 3 of S. spilota only and none in the
remaining 10 species.
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Ethnobotany of the Sakai Tribe in Trang, Phatthalung and Yala Provinces

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

The purpose of this research was to study the use of plants by the Sakai Tribe in southern Thailand.
Based on their living styles, the Sakai people can be classified into three groups, i.e. 1) a modern
group from Thanto District in Yala Province, 2) a semi-primitive group from, Palian District, Trang
Province and 3) a primitive group from Palian District, Trang Province and Pabon District,
Phatthalung Province. The process of collecting data included interviewing Sakai people about how
they use the plants’ parts. This work was carried out from September 1999 to February
2001.Specimens were also collected, identified and photographed. One hundred and seventy-one
species, 128 genera and 69 families of utilized plants were collected.The plant species could be
classified into 4 groups, i.e., food plants (96 species), medicinal plants (68 species), plants for
housing and utensils (12 species) and plants for other purposes (15 species). Large number of
species from the families Annonaceae, Euphorbiaceae, and Dioscoreaceae were utilized.
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In Vitro Conservation and Propagation of Dendrobium cruentum Rchb. F.

K. Kititrakunyanan (Graduate Student), S. Tantiwiwat (Thesis Advisor)
Department of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10903

An appropriate medium for protocorm culture was determined to be Vacin and Went (VW) broth
with 0.5 ppm BA which yielded a survival rate of 60 percent. However, protocorms cultured in VW
medium with BA at concentrations of 0, 0.5, 1.0, 1.5, 2.0 and 2.5 ppm, resulted in no significant
differences in size or fresh weight. Protocorms were placed in VW. A mean of 8.2 shoots and 3.4
roots per protocorm occurred in 2 months. An alternative method was used for plantlet
multiplication and it was found that an appropriate medium for plantlet multiplication was modified
VW agar medium with 1 ppm BA which regenerated an extra 1.65 shoots per plantlet in 2 months.
The problem of producing Ueang Pak Nok Kaeo by tissue culture was the low survival rate when
the plants were transplanted outside. Seedlings were cultured on VW medium supplemented with 0,
0.0001, 0.001, 0.01, 0.1 and 1 ppm paclobutrazol, under a light intensity of 27.1 or 74.5
umolphoton.m?.s™. The results showed that the appropriate medium and light intensity for best
growth, development and vigor of seedlings was at 0.0001 ppm paclobutrazol under 74.5
umolphoton.m?.s™ light intensity. These plantlets were 10.07 cm in height, had a fresh weight of
1.58 g, a dry weight of 0.5 g and a maximum chlorophyll content of 0.41 mg/g fresh weight of leaf.
When the plantlets were transplanted into 1 inch pots, without growing medium or with coconut
husk or osmunda for 1 year and 2 months, survival rates were 95, 100 and 100 percent, respectively.
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Correlation of Nitrogen and Phosphorus with the Diversity of Blue-Green Algae in the
Mae Ngat Somboonchol Dam in 2001

K. Saeton (Graduate Student), S. Traichaiyaporn (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50200

A study of the relations of nitrogen and phosphorus in water with the diversity of blue-green algae
in the Mae Ngat Somboonchol dam was conducted from January to December 2001. Collected
blue-green algae comprised 3 orders, 4 families, 13 genera and 22 species. The genera were:
Aphanocapsa, Aphanothece, Chroococcus, Dactylococcopsis, Merismopedia, Microcystis,
Myxosarcina, Lyngbya, Oscillatoria, Spirulina, Anabaena, Cylindrospermopsis andRaphidiopsis.
Blue-green algae formed a dense distribution from 0.3-10 meters. The dominant species were
Lyngbya limnetica Lemmerman and Raphidiopsis curvata Fritsch & Rich. Water quality was in the
safe range of surface water standards. Correlation analysis showed that the blue-green algae were
negatively correlated with NH3-N, NO3s-N, TKN, Total N, PO,4-P and Total P at the significance
level of 95%. Assessment of water quality in the Mae Ngat Somboonchol dam by Total nitrogen,
Total phosphorus, Secchi depth and Chlorophyll a indicated low nutrient levels (Oligotrophic
status) and assessment of water quality by the National Environment Committee Announcement
indicated that it was in the second category, i.e., the water could be consumed but had to be treated
for drinking purposes.
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Taxonomic Study of the Genus Cleistanthus (Euphorbiaceae) in Thailand

K. Roisungnern* (Graduate Student), K. Chayamarit ? (Thesis Advisor)

!Forest Biology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900
2Forest Herbarium, Forest Research Office, Royal Forest Department, Chatuchak, Bangkok 10900

A taxonomic study of the Genus Cleistanthus (Euphorbiaceae) in Thailand was conducted by
collecting data from literature and specimens from herbaria, and by surveying and collecting
specimens from many vegetation types in Thailand and making notes on morphological characters,
habitat and ecological characters and taking photographs. Data about habit, stem, leaves, flower and
fruit was recorded for all specimens collected during the survey and for all specimens examined
from the Forest Herbarium, Royal Forest Department and the Botanical Section Herbarium,
Department of Agriculture. All specimens were then identified by consulting original publications
and type specimens of some species. A key was constructed to species of the Genus Cleistanthus in
Thailand and species characters, ecological characters, distribution in Thailand, vernacular name
and uses of species were described. Fifteen species of Cleistanthus are found in Thailand, i.e., C.
decurrens Hook.f., C. denudatus Airy Shaw, C. glandulosus Jabl., C. gracilis Hook.f., C. hirsutulus
Hook.f., C. helferi Hook.f., C. macrophyllus Hook.f., C. myrianthus (Hassk.) Kurz, C. papyraceus
Airy Shaw, C. polyphyllus F.N.William, C. praetermissus Gage, C. rufus Hook.f., C. sumatranus
(Mig.) Muell. Arg. and C. tomentosus Hance. Three species are still doubtful; more material is
needed.
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Species Diversity of Penaeid Shrimps in the Genus Penaeus
in the Upper Gulf of Thailand

K. Viboonkit (Graduate Student), P. Lumubol (Thesis Advisor)
Department of Marine Science, Faculty of Fisheries, Kasetsart University, Bangkhen, Bangkok 10900

Penaeid shrimps in the genus Penaeus were collected from fish ports, fish landing places and fish
markets as well as from eleven Provinces in the Upper Gulf of Thailand, i.e., Trat, Chanthaburi,
Rayong, Chonburi, Chachoensao, Samutprakhan, Samutsakhon, Samutsongkham, Petchaburi,
Prachuap Khiri Khan and Bangkok. Seventy-eight positions of microsatellite markers of Penaeus
monodon (Fabricius) were used for distinguishing species, along with morphological characters and
morphometric measurements of these specimens. The results showed that these specimens
comprised 8 species which could be divided into 3 groups. The first group consisted of Penaeus
monodon (Fabricius) and P. semisulcatus (De Haan) which can be distinguished by the DNA
pattern at the DFUPmM316 position. The second group was composed of P. indicus (H. Milne
Edwards), P. merguiensis (De Man) and P. silasi (Muthu and Motoh). The results showed that P.
indicus was more genetically similar to P. merguiensis than to P. silasi. It was found that P. indicus
and P. merguiensis can be distinguished from P. silasi at the DFUPmM130 and DFUPmM316
positions. However, P. indicus is more morphologically similar to P. silasi than to P. merguiensis.
The third group was composed of P. japonicus (Bate), P. latisulcatus (Kishinouye) and P.
longistylus (Kubo). It was found that P. latisulcatus was more genetically similar to P. japonicus
than to P. longistylus and can be distinguished at the DFUPm118 position. However, morphological
study showed that P. latisulcatus has more morphological characters similar to P. longistylus than
to P. japonicus. The results from analyzed DNA when compared with morphological characters
(adrostral carina and sulcus length and hepatic carina) can be used to improve the morphological
character key and establish both a DNA pattern key using microsatellite markers and a morpho-
genetic key for species identification of these shrimps.
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The Genus Hedyotis L. in Thailand

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

A study of Hedyotis L. in Thailand was carried out between August 1998 and December 2000.
Forty-nine species and three varieties were enumerated. Descriptions,a key to species and varieties,
and illustrations are provided. Oldenlandia kamputensis is transferred to Hedyotis and 13 species
are expected to be new species. Pollen grains of 10 species were examined by light and scanning
electron microscopy. All grains are monads, isopolar,have radial symmetry and are 3-6 colporate.
Pollen grain sizes range from 10-33 um. Five different exine sculpturing patterns were observed:
foveolate, perforate, pilate-reticulate, rugulate and scabrate.
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Post-Dispersal of Seeds in Feces of White-Handed Gibbons (Hylobates lar)
by Dung Beetles (Coleoptera: Scarabaeidae)
J. Jadejaroen (Graduate Student), W.Y. Brockelman (Thesis Advisor),

S. Srikosamatara (Thesis Co-advisor), V. Thirakhupt (Thesis Co-advisor)
Department of Biology, Faculty of Science, Mahidol University, Rama VI Rd., Rajdhevee, Bangkok 10400

During one year of study in the gibbon study area of Khao Yai National Park, 42 species from 27
genera of seeds were found in gibbon feces. Seeds ranged from tiny seeds of less than 1 mm in
length to large seeds of 30 mm. A total of 1,818 dung beetles of at least 53 species from 9 genera
have been caught in 288 pitfall traps baited with fresh gibbon feces of which 40 species were
Onthophagus. 60% of the beetles were caught during the night and 40% during the day. Among all
the beetles, 50% were from hill habitat, the other half were from the valley. Dung beetle lengths
varied from 2.4 to 26.9 mm. These insects were classified into four groups. The first were ball-
rollers from the genera Synapsis and Sisyphus. They made dung balls of 4-60 mm in diameter,
rolled them up to 150 cm away, and buried them 4 cm deep in the soil. The second group included

only Onthophagus doisuthapensis which usually pushed large seeds (> 25 mm long) and feces up to
100 cm away. The third group consisted of other species of Onthophagus, Copris and Catharsius.
These beetles generally buried seeds under dung piles or rolled them for distances of less than 50
cm before burying them at about 3 cm depth in the ground. The last group contains Caccobius,
Cassolus, Phacosoma and Aphodius. The first three genera of this group were relatively rare.
Aphodius is more common and is always found inside dung piles. This group tended to play a minor
role in dispersing seeds from gibbon feces when compared with the others.
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Population Ecology of the Sea Urchin, Diadema Setosum, From Coral Communities
in the Gulf of Thailand
J. Buaruang (Graduate Student), T. Yeemin (Thesis Advisor)

Marine Biodiversity Research Group, Department of Biology, Faculty of Science, Ramkhamhaeng
University, Huamark, Bangkok 10240

Studies on the population ecology of the sea urchin, Diadema setosum,from coral communities in
the inner and the eastern Gulf of Thailand are very important because of its ecological roles in coral
reefs, its application as a bioindicator of the marine environment, the use of its eggs for human
consumption and its high potential for commercial aquaculture. This study on the populations of D.
setosum at Khang Khao Island, Chonburi Province and Samet Island, Rayong Province, since June
2000, showed that the sex ratio of D. setosum was 1:1. The mean population density of D. setosum
at Khang Khao Island was significantly (one-way ANOVA, P<0.001) higher than that of Samet
Island. Mean population density of D. setosum at Khang Khao Island was 6.05+0.42 individuals/m?
whereas that at Samet Island was only 2.25+0.34 individuals/m?. However, the mean test diameter
of D. setosum at Samet Island was 70.73+0.91 mm, which was statistically different (one-way
ANOVA, P<0.001) from that of Khang Khao Island, with only 42.45+ 0.42 mm. Recruitment of
D.setosum was observed mainly on dead coral fragments and densities ranged from 2-11
individuals/m® A peak of sea urchin recruitment was observed during the period, June to October,
2001. Relationships between gonad weight and test diameter were also analyzed using non-linear
regression. The study found that there was a significant relationship at Khang Khao Island (Y=
0.0019X?-0.1117X+ 2.0585; R®=0.2913; N=60; P<0.05) but the relationship was not statistically
significant at Samet Island (Y= 0.0018X?-0.0555X+3.5105; R*=0.2045; N=17; P>0.05).
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Species Diversity and Abundance of Cladocera in
Lake Kud-Thing, Nong Khai Province

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

Aspects of the species diversity and abundance of Cladocera in Lake Kud-Thing in Bung Kan
District, Nong Khai Province, were examined in this study. Qualitative and quantitative samples
were collected monthly using a 60 um mesh net and a Schindler Plankton Trap at three sites during
January and December 1998. Forty-eight species from 27 genera of Cladocera were identified. Ten
species are new records for Thailand, viz. Acroperus harpae (Baird), Alona guttata Sars, Alona
intermedia Sars, Alona quadrangularis (Muller), Camptocercus australis Sars, Graptoleberis
testudinaria (Fischer), Picripleuroxus laevis Sars, Macrothrix odiosa Gurney, Macrothrix sioli
(Smirnov) and Sida crystallina (Muller). The most diverse family was Chydoridae (15 genera, 29
species). The maximum diversity of 38 species (diversity index=2.53) was recorded in December,
while the minimum diversity of 13 species (diversity index=0.11) was recorded in November.
Cladocera in Lake Kud-Thing could be classified into 3 groups: (1) common, perennial species (14
species), (2) uncommon, perennial species (20 species) and (3) uncommon, sporadic species (14
species). The total number of Cladocera had a tendency to be related to water temperature, but it
was not related to pH, conductivity or depth of the lake. The average maximum and minimum
abundance of 185+103 and 14+2 individuals/litre were recorded in November and April,
respectively. The most abundant species were Bosminopsis deitersi Richard and Ephemeroporus
barroisi Richard.
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Species Diversity and Abundance of Geometrid Moths (Lepidoptera:Geometridae) in
Hala-Bala Wildlife Sanctuary, Narathiwas Province

C. Pramual *(Graduate Student), S. Watanasit *(Thesis Advisor), S. Permkam ?(Thesis Co-advisor)
'Department of Biology, Faculty of Science, Prince of Songkla University, Songkhla 90112
Department of Pest Management, Faculty of Natural Resources,

Prince of Songkla University, Songkhla 90112

This research aims to study species diversity, abundance, seasonal change and environmental
factors affecting Geometrid moths in Hala-Bala Wildlife Sanctuary, Narathiwas Province, Thailand.
The research was carried out from July 2001 to July 2002. The site of study was lower than 200
meter above sea level. The geometrid specimens were captured by using light traps every two hours
between 6.00 pm and 12.00 pm for three consecutive nights. Geometrid moths caught at light traps
were classified into 5 subfamilies; the subfamily Ennominae was the most diverse with 63 species
being found, followed by Geometrinae (17 species), Desmobathrinae (8 species) and Sterrhinae (4
species). Only 3 species, the smallest group, were found in the subfamily Larentiinae. The majority
of species, i.e., 53 species, were found from 10.00-12.00 pm while 44 species were found from 6.00

- 8.00 pm and 44 species were found from 8.00-10.00 pm.
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Community Structure of Aquatic Plants in Bung Khong Long
and Kut Thing, Changwat Nong Khai

C. Udomsri ! (Graduate Student), S. Premcharoen ? (Thesis Advisor)
'Program of Economic Botany, Faculty of Liberal Arts and Science, Kasetsart University, Nakorn Pathom
73140
2Zoology Section, Faculty of Liberal Arts and Science, Kasetsart University, Nakorn Pathom 73140

The community structure of aquatic plants, water quality and sediment properties in Bung Khong
Long non-hunting area and Kut Thing reservoir, Changwat Nong Khai, was investigated. The study
was conducted from March 2001 to April 2002 by survey throughout the marshland and samples
were taken at 5 different geographic sites. At least 70 species comprising 61 genera and 38 families
were found in both locations (57 species in Bung Khong Long and 51 species in Kut Thing).
Average aquatic plant biomass was highest in the rainy season at 377.40 dry weight g/m® for Bung
Khong Long, and summer and rainy season biomasses (396.84 dry weight g/m? and 396.54 dry
weight gram/m?, respectively) were higher than in winter at Kut Thing. The dominant group at both
locations was that of the submerged plants such as Utricularia aurea, Hydrilla verticillata and
Vallisneria spiralis. Water characteristics of Bung Khong Long were: average temperature 24.7 °C,
depth 1.72 m, transparency 1.57 m, pH 6.10, total N 0.423 mg/l and total P 0.546 mg/l. Water
characteristics of Kut Thing were: average temperature 24.53 °C, depth 1.93 m, transparency 1.82
m, pH 6.81, total N 0.337 mg/l and total P 0.788 mg/l. Properties of the sediment at Bung Khong
Long: were average organic matter content 4.544 %, pH 4.54, total N 0.324 %, total P 0.014 % and
exchanged K 0.402 %. Properties of the sediment at Kut Thing: were average organic matter
content 6.278 %, pH 4.64, total N 0.575 %, total P 0.038 % and exchanged K 1.373 %.
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Taxonomic Study of the Family Annonaceae in the Eastern Forest

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

A taxonomic study of the family Annonaceae in the Eastern Forest was conducted by surveying and
collecting plants from June 1999 to August 2000. All collected plant specimens were identified.
This study focused on morphological characters, diversity, and geographical and ecological
distributions of the species. There were 24 genera and 47 species of Annonaceae found in the
Eastern Forest. There were 1-2 species in each genus, but the following genera had many species:
Uvaria (8 spp.), Polyalthia (7 spp.), and Miliusa (5 spp.). The habit, flower position, floral sex
distribution, aestivation and shape of sepals and petals, fruit shape and dehiscence are the main
characters used for determining genera. The following genera were difficult to identify to species:
Dasymaschalon, Uvaria, Polyalthia, Melodorum, Miliusa, Meiogyne, and Cyathostemma. Members
of the Annonaceae are mostly found in dry and moist evergreen forest at 100-400 m altitude. Many
species are sources of food for wildlife.
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Species Diversity and Habitats of Amphibians and Reptiles in
Namtok Phliu National Park, Chanthaburi Province

N. Sukprakarn ! (Graduate Student), J. Nabhitabhata ? (Thesis Advisor)
'Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chutuchak, Bangkok 10900
“Natural Science Research Division, Centre of Ecology and Environment, National Science Museum,
Technopolis, Khlong Luang District, Pathum Thani 12120

A comprehensive study of the species diversity and habitats of amphibians and reptiles has been
conducted in areas of Namtok Phliu National Park, Chanthaburi Province. In the past, this forest
patch was connected with other surrounding patches forming a large forest block, thus enabling the
inhabiting wildlife to spend their lives in unrestricted conditions and sharing widely their diverse
genetic compositions. In contrast, now this forest patch has been totally isolated from other reserve
areas, resulting in limited gene exchange and leading to unwanted inbreeding depression among
those wildlife species that are highly sensitive to altered ecological conditions. The main objective
of this study was to determine the species diversity of extant amphibians and reptiles by comparing
diversity in each habitat, seasonal changes and species appearance in relation to environmental
factors. The data were continuously collected for 12 months (October 2001-September 2002) in 24
survey plots of 50x50 m? set in moist evergreen forest, a rubber plantation and an old deserted
rubber plantation with a newly-generated evergreen plant community. Both during the day and the
night, all encountered animal species caught, and their respective numbers were noted, their sizes

and weights measured, and their photographs taken, before they were released back into the wild at
the points of capture. Such information will be further utilized in the preparation of management
plans or for setting up conservation measures for the species and habitats. When drafting
management plans or changing the conditions of protected areas, the impacts on habitats should be
carefully considered in order to maintain the ecological balance of the ecosystem in a sustainable
way.
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Biodiversity of Benthic Diatoms and Their Application to Monitoring Water Quality
of Mae Sa Stream, Doi Suthep-Pui National Park, Chiang Mai

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

A study of the diversity of benthic diatoms and their application for use as indicator species for
monitoring water quality in Mae Sa Stream, Doi Suthep-Pui National Park, Chiang Mai, was carried
out from April 1998 to September 1999. Five sample sites ranging from upstream to downstream
locations were selected. Thirty-three genera comprising 278 species of diatoms were found, 51
species of which have never been recorded in Thailand before. The dominant species were
Gomphonema pumilum var. rigidum E. Reichardt et Lange-Bertalot and Nitzschia palea Kitzing. Species of diatoms

indicative of clean water and found upstream were Eunotia minor (Kutzing) Grunow and
Gomphonema clevei Fricke. Species that indicated polluted water were nitzschia palea Kiitzing and

Gomphonema parvulum Kiitzing. The water quality of Mae Sa Stream could be classified as 0|igOtr0phiC-

mesotrophic to eutrophic depending on the sample site and season. A computer statistical package
designed for ecological studies was employed to develop a Mae Sa Diatom Index. Principal
Correspondence Analysis (PCA) and Canonical Correspondence Analysis (CCA), was conducted
using The Multivariate Statistical Package Version 3.1 for Windows to determine the indicator and
dominant species. Twenty-five species of diatoms were scored and listed in the Mae Sa Diatom
Index and could be properly used to indicate the physico-chemical properties of the water.
However, more indicator species should be included so that the Mae Sa Diatom Index can be used
more efficiently.
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Morphometric Analysis of the Dwarf Honey Bee Apis florea Fabricius, 1787 in
Thailand

T. Chaiyawong (Graduate Student), S. Wongsiri (Thesis Advisor), S. Deowanish (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Apis florea Fabricius, 1787, is a honey bee species native to Thailand. Few data on the
morphometrics of this species have been reported. Worker bees of A. florea from different
locations in Thailand were randomly collected, with fifteen bees per colony from fifty colonies.
These bees were preserved in 70% alcohol until they were dissected. The nine body parts selected
were: proboscis, antennae, forewings, hindwings, hind legs, the third and sixth sternites, and the
third and fourth tergites. These parts were mounted on slides. Measurements of width, length and
angle of 22 characters were carried out using a stereo microscope and recorded into a computer.
Factor analysis grouped thel4 characters of worker bees into four factors: Factor 1 - characters
associated with size, hind legs and antennae of the honey bees; Factor 2 - lengths of wing veins and
forewings; Factor 3 - numbers of hamuli and angle 37 of venation; and Factor 4-angle 34 of
venation. The results of factor and cluster analyses using 22 characters revealed that A. florea of
Thailand formed one group. Only 4 characters: length of the radial cell of the forewing (RCL),
length of the metatarsus (ML), total length of the 3 sternite (SL3) and total length of the antenna
(AL) can be used to separate A. florea collected from islands from those of the mainland using
Student-Newman-Keuls Statistics. This might be explained by behaviors of A. florea, such as
seasonal migration, swarming, and absconding, that may result in these bees being distributed very
widely and rapidly throughout the country, rather than being restricted to local populations.
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Biodiversity of Blue-Green Algae in Rice Paddies
in Mae Rim District, Chiang Mai Province

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

The species diversity of blue-green algae in rice paddies in Mae Rim District, Chiang Mai Province,
was studied. Samples of phytoplankton, benthic algae and soil algae were collected. Sixty-six
species belonging to 3 orders, 6 families and 20 genera were collected, including Aphanocapsa spp.,
Chroococcus spp., Eucapsis sp., Gloeothece sp., Merismopedia spp., Lyngbya spp., Oscillatoria
spp., Phormidium sp., Pseudanabaena spp., Spirulina spp., Anabaena spp., Cylindrospermopsis sp.,
Cylindrospermum spp., Raphidiopsis sp., Nostoc spp., Scytonema spp., Calothrix spp., Gleotrichia
spp.. Hapalosiphon sp. and Stigonema sp. The phytoplankton community included 37 species

belonging to 2 orders, 4 families and 15 genera. The predominant genera were Aphanocapsa,
Oscillatoria and Anabaena. The mean density of phytoplankton was 4.318-44,417.5x10° unit/l. The
benthic algae community included 45 species belonging to 3 orders, 6 families and 15 genera. The
predominant genera were Aphanocapsa, Oscillatoria, Anabaena and Cylindrospermum. The soil
algae community included 29 species belonging to 2 orders, 4 families and 8 genera. The
predominant genera were Anabaena and Nostoc. Abundant genera included Cylindrospermum,
Scytonema, Calothrix and Hapalosiphon. The mean density of soil algae was 2.51-20.59x10° cell/g
dry soil. The main factors affecting the succession of blue-green algae included temperature,
alkalinity, light intensity, soil moisture, pH and nutrient concentration.
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Cytology, Physiology, Morphology and Gene expression
in Some Transgenic Rice (Oryza sativa L.) Varieties

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

A suitable induction medium for the rice variety, Homupanburi, was found to be modified N6

medium supplemented with 2% sucrose, 9 uM 2,4-D and 0.8% bacto agar under light conditions.
A high percentage of callus induction for the rice variety, Chainat 1, was obtained when seeds were

cultured on odified N6 medium supplemented with 2% sucrose, 4.5 uM 2,4-D and 0.8% bacto
agar under light conditions. A suitable plantlet regeneration medium for rice variety Homsupanburi
was modified N6 medium, supplemented with 2% sucrose, 2.5 uM NAA, 18 uM BA and 0.8%
bacto agar, under light conditions and for rice variety Chainat 1 was modified N6 medium
supplemented with 2% sucrose, 13.5 uM BA and 0.8% bacto agar, under light conditions. Seeds
and calli were co-cultivated with the A. tumefaciens strain LBA 4404, which harbours the plasmid
pB 1121 containing the nptll and gus genes, and with strain EHA105, which harbours the plasmid
pCAMBIA1301 containing the hptll and gus genes. Gus activity was found in transformed calli and
transgenic plants. Stable integration and expression of introduced transgenes in transgenic rice
variety RD6 and Chainat 1 were confirmed by PCR. Mendelian as well as non Mendelian
inheritance patterns of the introduced genes were obtained in T1 and T2 progeny of the hygromycin
resistant rice variety RD6 and the kanamycin resistance rice variety Chainat 1.
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Diversity of Macroalgae and Their Relationship with Nutrients
in the Ping and Nan Rivers

T. Kunpradid (Grauate Student), Y. Peerapornpisal (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50200

A study on the diversity of macroalgae in two important rivers of northern Thailand was carried out
from April 2001 to March 2002. The samples were collected from five different sites along 2 main
rivers, the Ping and Nan rivers. The macroalgae were classified into 5 Divisions: Cyanophyta,
Chlorophyta, Charophyta, Xanthophyta and Rhodophyta. The diversity of macroalgae was different
in each site. The dominant species of macroalgae in the Ping river were Spirogyra spp. Cladophora
glomerata Kutzing, Oscillatoria retzii Gom. Microspora floccosa Gom., C. glomerata Kitzing,
Audionella spp. and Nostochopsis lobatus Wood were found as the dominant species in the Nan
river. Nutrient levels were analyzed in terms of nitrogen compounds and phosphorus compounds in
both rivers. Nutrient concentrations in the Ping river increased from the upper to the lower part but
nutrient concentrations in the Nan river were constant and at lower levels than the Ping river along
the entire river. In the upper part of the Ping and Nan rivers, the Red algae, Batrachospermum
macrosporum Mont. and Nemalionopsis shawii Skuja, were found in clean environments with low
nutrient levels. Species composition of macroalgae was related to water quality and some species
could be used as bioindicators.
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Population Size, Population Structure and Microhabitat Utilization of Bufo asper
Gravenhorst, 1829 in Tarn Lord Noi Cave, Kanchanaburi Province

T. Eamkamon (Graduate Student), K. Thirakhupt (Thesis Advisor), P. Pariyanonth (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

A population of Bufo asper Gravenhorst, 1829 was surveyed using the mark-recapture technique.
The study was carried out from March 2001 to June 2002 in a stream of a cave at
Chalermrattanakosintr National Park, Kanchanaburi Province. The cave is 320 m long. The widest
and the narrowest parts are 40 and 8 m, respectively. It was found that the average snout to vent
length (SVL) of adult males, identified by the presence of the nuptial pad and the opening of the
vocal sac, was 98.9+4.6 mm (range 86.7-111.0 mm). The SVL was 125.0+9.5 mm (range 111.3-
160.0mm) for those adult females that were larger than the largest male. For individuals of
uncertain sex, they could be categorized into two groups. The first group, SVL=60.9+13.5 mm
(range 20.5-86.3 mm), comprised juveniles that were smaller than the smallest adult male. The
second group, SVL=100.9+6.9 mm (range 87.2-111.0 mm), was expected to be immature females
in which their SVL was in the range of that of adult males. Using the Jolly-Seber method, the
population size of B. asper from July to September 2001 was 89 individuals. Ratios among males,
females and juveniles will be further investigated in detail using ontogenetic and morphometric
studies. Regarding habitat utilization, the female used a larger area than the male and the juvenile.
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Resistance and Resistance Mechanisms of Some Acaricides in the African Red Mite,
Eutetranychus africanus (Tucker) (Acari: Tetranychidae)
T. Kulpiyawat * (Graduate Student), N. Kirtibutr 2 (Thesis Advisor)

! Entomology and Zoology Division, Department of Agriculture, Chatuchak, Bangkok 10900
? Department of Entomology, Faculty of Agriculture, Kasetsart University, Chatuchak, Bangkok 10900

The African red mite, Eutetranychus africanus (Tucker), is a major pest of tangerine in Thailand.
Ten strains of this mite were collected from various tangerine orchards where amitraz and dicofol
were widely used. Resistance ratios (RR) were obtained by comparing the LCso (ppm) values of
field strains with that of the susceptible strain. The summarized results showed that all field strains
were tolerant to amitraz (RR ranged from 1.57-6.99), Fang, Ongkharak and Hat Yai strains were
resistant to dicofol (RR ranged from 13.32-31.71), while Nakhon Chaisi, Suphan Buri, Ban Mi,
Nong Khae, Phrasaeng, Nong Sua and Pob Phra strains were tolerant to dicofol (RR ranged from
1.16-7.02). The fecundity of fertilized females of the susceptible strain was significantly less than
those of some field strains. The relationship between the eggs laid by fertilized females and RR of
field strains revealed that there was not a significant positive correlation. Another method of
investigating resistance was a biochemical technique that extracted the two detoxification enzymes,
esterase and glutathione S-transferase. The results indicated that only glutathione S-transferase had
an influence upon RR of dicofol. It showed a positive relationship. Levels of glutathione S-
transferases indicated a biochemical mechanism for dicofol resistance in this mite. Some acaricides,
namely pyridaben, tebufenpyrad, propargite and fenbutatin oxide, were highly toxic (LCso<100
ppm) to the African red mite. Propargite will be an alternative acaricide for controlling this mite in
tangerine, and the rest, after registration, will be used in the near future for resistance management.
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Genetic Relationship Evaluation of Some Vigna Species Using Cluster Analyses

T. Silapawatanakul (Graduate Student), S. Kongchuensin (Thesis Advisor),
W. Tuntibanpakul (Thesis Co-advisor)
Department of Botany, Program Genetics, Faculty of Science, Chulalongkorn University,
Bangkok 10330

The genetic relationships among 24 lines of 9 Vigna species were determined using cluster analyses
by UPGMA of 30 morphological characters, covering 5 growth stages. The 5 growth stages were
the first two true leaf stage, the fully expanded fourth leaf stage, the flowering stage, the mature
stage and the harvest stage. Nineteen lines clustered into 5 groups. The first group comprised 4 lines
of V. mungo var. silvestris. The second group comprised two lines each of V. mungo and V. radiata.
The third group comprised V. umbellata with accession numbers 17, 18, 51, 54 and 55. The fourth
group comprised V. reflexo-pilosa accession number 26, and V. trinervia accession numbers 44, 47
and 74. The fifth group comprised V. umbellata accession number 43 and V. glabrescens accession
number VV1160. However, using bands of 6 isozyme systems, i.e., EST, PER, MDH, SDH, GOT
and 6PGDH, all 24 lines were finally clustered into 4 groups. The first group comprise 4 lines of V.
mungo var. silvestris. The second group contained V. umbellata accession numbers 17, 18, 51 and
54. The third group were two lines each of V. mungo and V. radiata, V. umbellata accession
numbers 43 and 55, and V. trinervia accession numbers 47 and 74. The fourth group were 3 lines of
V. reflexo-pilosa, andV. trinervia accession numbers 17 and 44, V. glabrescens accession number
V1160, V. angularis accession number 40 and V. aconitifolia accession number 83.
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Biodiversity of Trichoptera in Relation to Different Microhabitats

T. Kaewtapee (Graduate Student), P. Chantaramongkol (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50200

The biodiversity of Trichoptera was studied from October 1999 to September 2000. The study had
two main collecting methods, viz light traps and emergence traps. Light traps were operated once a
month. Emergence traps were put in different microhabitats, viz riffles, pools, and debris pools.
Adult Trichoptera found in light traps were from 17 families and 91 species. The dominant families
were Hydropsychidae and Philopotamidae. Chimarra suthepensis and Cheumatopsyche cocles were
present every time in light traps. In the hot-dry season (March-June) the greatest abundance was
found in April with 50 species. For the whole survey, a total of 91 species was found. Significant
differences (P<0.05) in numbers of adult Tricoptera were found among seasons. Emergence traps

were used to collect adult Tricoptera in various microhabitats, viz riffles, pools, and debris pools.
The total found for the whole year was 8 families and 20 species; 39% of species occurred in riffles,
42% in pools and 19% in debris pools. Over all microhabitats, emergence was estimated to be 49
individuals per 1 m? per year. In riffles, pools, and debris pools, emergence was 19, 22, and 8
individual per 1 m? per year, respectively. Using artificial substrates for larvae to colonize,
metamorphosis from larvae to adult was observed. It was found that larvae colonize substrates in 7
days. After that changes in composition were due to the disturbance of flow and sand particles.
Light traps are useful for studying the diversity of adult Trichoptera, but emergence traps have other
advantages in estimating emergence rates and indicating larval species in limited areas. They can
also be used to associate the larval stage with the adults for larval identification at the species level.
Larvae of Trichoptera, viz Agapetus lalus, Anisocentropus janus and Ganonema extensum, were
successfully associated with adults.

74 Abstracts : Research and Thesis 2002



msﬁm&’m%nsu%m%mmwssnﬂﬁaqa Alocasia (Schott) G. Don

LLaE Colocasia Schott (Araceae) Tuisznelng

= a a o = a el 2
ﬁ?g@/ Uayua (unﬂﬂﬂ'v, W'J\ﬂ@ F:f?l/tﬂf‘lll (ﬂ7§)75£}7’lﬂ5nﬂ7}
a a A 1 v 6 a o 6 o
ﬂ’)ﬂ?"lf’)?f??‘i’lﬂ’)ﬂ’l?&l AIUSIUAITAT UHRIINYIFELN S TAITAT L".’/W?@@ﬂ? ﬂ?\u‘nwef 10900

miﬁﬂ‘mmgn‘m%mu‘na\‘miimvl,ﬁaqa Alocasia (Schott) G. Don uaz&na Colocasia Schott lutszinelng dufiuns
lagyinmMId A ALTIUTINA0E19INIT o LINUREITITUTE ’Lunﬁﬁmﬂ@hae} iaegnawsTas ldu e
Wisufisunudmegewssaliudaiesuunaiie wuwssnlailuana Alocasia 8 wiia G 10zun A. acuminata
Schott J1uuney A. cucullata (Lour.) G. Don Nzianzun A. longiloba Mig. Fofanwaraaoutming A. denudata
Engl. %agmﬂﬁwﬂuﬁaﬁawad A. longiloba Mig. ¥nl# A. longiloba Mig. Usznaudls 2 nga laun ngu ‘longiloba’
WAZNgA ‘denudata’ aaan@uffﬁmmmm:gﬂs’wmaaiuﬁ@é”mﬁumn wdluzasnguusniiluuuuiula saungunaslula
Wuwuunulasiuwnizana A. macrorrhizos (L.) G. Don 8z L1 A. odora (Roxb.) K. Koch Jau1a anuUzI86n
wazluadeiu udsensdilmeTananaissastfiafianeii uasinaswaiozasnszaeenniivesin: s
Vlﬁﬂiﬂumﬁ@ﬁLLuuauiuaqa Alocasia i 3 vl dwiuwisaldluana Colocasia wu 2 wila fa vaw C. esculenta (L.)
Schott Tuauiduuazauunssinaly aandimuviutananainies uazQu C. gigantea (Blume) Hook. f. Fuludilas

TER) @aﬂﬁmuﬁwﬁa@aﬂ%mn

Systematic Studies of Alocasia (Schott) G. Don
and Colocasia Schott (Araceae) in Thailand

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

Studies of the genera Alocasia (Schott) G. Don and Colocasia Schott were conducted by surveying
and collecting specimens in several regions. Living and dried plants were identified by comparison
with herbarium specimens deposited in several herbaria. Eight species of the Genus Alocasia were
found including A. acuminata Schott, A. cucullata (Lour.) G. Don, A. longiloba Mig. Alocasia
longiloba Mig. is similar to A. denudata Engl. The latter is reduced to be a synonym of A. longiloba
Mig. Therefore, A. longiloba Miq. Consists of two groups, a‘longiloba’ group and a ‘denudata’
group. The first group has leaf shape and size similar to the second group but the first group differs
in having peltate leaves which are absent from the second. A. macrorrhizos (L.) G. Don and A.
odora (Roxb.) K. Koch have common stem and leaf characters but differ in the character of the
appendix. There are three species of Alocasia still in doubt. Two species of Colocasia were found,
i.e., C. esculenta (L.) Schott and C. gigantea (Blume) Hook.f. The first species generally occurs in
wet areas and the flower has a yellow spathe. The second species occurs in open areas and the
flower has a white spathe.
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Species Diversity and Abundance of Rhizostome Scyphozoans (Phylum Cnidaria)
along the Coasts of Chon buri and Phetchaburi Provinces

N. Tandavanitj (Graduate Student), A. Piumsomboon (Thesis Advisor)
Department of Marine Science, Faculty of Science, Chulaongkorn University, Pathumwan, Bangkok 10330

This study focuses mainly on the species diversity, as well as the abundance, of rhizomedusae along
the coasts of Chon Buri and Phetchaburi Provinces, where jellyfish fisheries are carried out
annually. Samplings were conducted from December 1999 to December 2000 in the Inner Gulf of
Thailand. Consequently, 6 species of rhizomedusae were obtained. They are Cassiopea andromeda
(Forskal, 1775), Acromitus flagellatus (Maas, 1903), Acromitus hardenbergi, Catostylus townsendi
Mayer, 1915 and two well-known commercial species, which are Lobonema smithii Mayer, 1910
and Rhopilema hispidum (Vanhdoffen, 1888). R. hispidum was predominantly found along the coast
of Chon Buri Province while L. smithii was found exclusively along the coast of Phetchaburi
Province. The results revealed the highest abundance of rhizomedusae in March 2000 (>23
individuals 10*m™) and November 2000 (>302 individuals 10*m™) for Chon Buri and Phetchaburi,
respectively. Among the 6 species obtained, A. flagellatus, a relatively small noncommercial
species, was the most common species found in both provinces and yielded the highest abundance
in term of density (> 300 individuals-10* m™ in November 2000). The environmental factors, which
affected the abundance and size structure of rhizomedusae at both provinces, were salinity, water
current, and zooplankton concentration in addition to the life history of the medusae themselves.

76 Abstracts : Research and Thesis 2002



WLAAINYIVDININNZLA Palythoa sp. (Anthozoa: Zoanthidea)
v 4; = ]
Gl%ﬂﬂ'lWlL'lﬂaﬂNﬂNﬂQ'lN?‘!%
uMaY SUNsne (UnAnw), 3IUANG JIu (9197138715n1)

ng’w?a“z/mmwmnwmmw%mvw?umm N103T1535N27 AR INENAIRAT WWIINENF LTIV

WA ﬂg\?”’lW"d 10240

MIANAIAINGIVBINTUNZLA Palythoa sp. UINMUMEZAIANT TINTATALT qu’%nmﬁﬁmmﬁuga nmsdnm
g’uwﬂ?muﬁqmw 2543 DaLfAaunUNINUS 2545 winnziafununidaluanaduiusuunutugaiuiiifialu
wtlem3s Sssansadydulanguiviidiaduldd esenidulaldmnas ussaansnfuiugldnauuendy
weasliandeine wsunziadanumansalumsinifivaznowuniveslaladl uazlusu mesoglea miﬁﬂmﬁgmﬁu
Anwraasmaasyidula msane mnﬂﬁmuuﬂawmﬁuﬁﬂﬂﬂqu LALANNFINNID IMTLALANATNAY HANNTANEN
wui winnziadidanmaasydulaweis 1.45 wuduasdaifon sanmimuais 25.08 wWesidud muddsuulag
maaﬁuﬁﬂnﬂqu 0.41 Wafifud (RImau 2543-NUNTHUT 2545) Usunmaznouiiazanlu mesoglea 1szanm 2,377.04
nfudamauns wiawhny 7243 wWesiduduenivings Ysinmeznauuulaladl 15418 nudanaans
Vsunmaznaufinulusssamdildanmsinslesldiuanaznawads 12,678 n3udaamaans anmdnslu
maswy wu lalafivesnsunzasiulngiaimeuutzmislaa Porites lutea uszWastinunziia

Ecology of Palythoa sp. (Anthozoa: Zoanthidea) in a Turbid Environment

N. Juntaruk (Graduate Student), T. Yeemin (Thesis Advisor)

Marine Biodiversity Research Group, Department of Biology, Faculty of Science,
Ramkhamhaeng University, Humark, Bangkok 10240

The ecology of Palythoa sp. (Anthozoa: Zoanthidea) in a turbid environment was studied at Khang
Khao Island, Chonburi Province, from June 2000 to February 2002. Palythoa sp. plays a major role
as a dominant competitor with sessile reef organisms. It can overgrow other sessile reef
invertebrates because of its rapid growth and propagation by both sexual and asexual reproduction.
Palythoa sp. can assimilate sediment on the colony surface and in its mesoglea. This study
concentrated on the growth rate, mortality rate, change of coverage and sediment assimilation
ability. The results showed that mean growth rate was 1.45 cm.mo™. Mean mortality rate was
25.08%. Change of coverage from June 2000 to February 2002 was 0.41%. Palythoa sp. assimilated
inorganic sediment in the mesoglea of 2,377.04 g/m® or 72.43% of dryweight. Accumulated
sediment on the colony surface was approximately 154.18 g/m®. The average sedimentation rate
measured by using a sediment trap was 12,678 g/m® From field observation, most colonies of
Playthoa sp. grew on a massive coral, Porites lutea, and on certain sponges.
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Preservation and Micropagation of Kluai Hin (Musa sapientum Linn.)

N. Promsorn® (Graduate Student), K. Kanchanapoom? (Thesis Advisor)
'Department of Industrial-Biotechnology, Faculty of Agro-Industry, Prince of Songkhla University,

Hat Yai District, Songkhla 90112
2 Department of Biology, Faculty of Science Prince of Songkhla University, Hat Yai District, Songkhla 90112

Kluai Hin (Musa sapientum Linn) is in the ABB genome group. It is an important economic crop in
Bunnangsata district, Yala province. Conventional propagation is by sucker division but this
method is limited by the attacks of weevils, nematodes and fungal pathogens and the resulting low
number of suckers is insufficient for demand. It was found that MS medium (Murashige and Skoog,
1962) supplemented with 224 M BA (6-Benzyladenine) and incubated at 25+1°C with a 16 h
photoperiod (2000-3000 lux) provided by fluorescent lamps for 4 weeks was suitable for
micropropagation of Kluai Hin (3.2 shoots per explant). Such plantlets, after acclimatization with
vermiculite, reached a 100% survival when transplanted in the field. Micropropagation of Kluai Hin
can be performed by culturing meristem explants of suckers on media with different cytokinins to
activate the multiplication of shoots. In general, plants raised by tissue culture techniques must be
transferred to a new medium for subculture and this process is time-consuming. The establishment
of an in vitro collection consisting of shoot cultures started from meristems is an attractive
alternative for long-term preservation. A slow down in growth would simultaneously overcome
problem of loss and reduce the workload; more over, this technique may be applied for preservation
of other plants.
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Species Distribution and Population Structure of Faviid Corals (Cnidaria:
Scleractinia) on Coral Reefs along the East Coast of Thailand

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

Corals of the family Faviidae are the dominant group within coral assemblages in the Gulf of
Thailand. The purpose of this study is to investigate the diversity, abundance and population
structure of Faviid corals along the East Coast of Thailand. The data will be analyzed systematically
to species level, and confirmed by laboratory taxonomic study of collected samples. Colony size
and abundance of each species will be recorded in situ from randomly selected reefs of the entire
East Coast. The eastern Gulf of Thailand can be divided into two physical regions: the inner gulf,

shaped as “n”, and the outer gulf along the eastern coast. It is likely that reefs in these two areas are

facing quite different physical influences, governed by hydrology and geomorphology. Therefore,
studies that cover such a large spatial scale as this study are necessary for determining biodiversity
and population structure as well as the potential for recovery from impacts. The knowledge gained
by this study about biodiversity and distribution will be vital for coral reef management in eastern
Thailand. This understanding will also give an insight into reef connectivity of the Gulf’s reefs,
which is a significant issue for reef management of Thailand. The study will provide an update of
the status of eastern Gulf coral reefs after the major coral bleaching phenomena in 1998 and the
repeat event in 2001.
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Species Diversity of Fishes Found in the Impoundment of
Krasieo Dam, Suphan Buri Province

N. Saowakontha (Graduate Student), N. Veeravaitaya (Thesis Advisor)
Department of Fisheries Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900

The diversity of fish species of Krasieo reservoir in Suphanburi province had been studying during
October 2001 to October 2002. The purposes of the study included; the study on distribution and
abundance of fish at 3 different locations, (the inlet tributary, the reservoir and the outlet), the study
on stomach content, the study on characteristic of fish species found, the study on habitat of the 3
different locations, and the study on fisheries conditions such as fishing gears, fishing efficiency
and economic of fishermen. Methodology of the study comprises 2 major parts. The first part was
fish sampling from the 3 different locations (totally 20 predetermined stations) with purse seine net,
will fulfill the first four purposes. The second part was the survey of fisheries information from
riparian fishermen by means of questionnaires. All information and data obtain from the study will
be useful for the reservoir sustainable fisheries management plan. A handout for fish species
identification will also be an outcome of the study.
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Systematic Studies of Cratoxylum BIl. and Hypericum L. (Guttiferae) in Thailand

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

Studies of the genera Cratoxylum BI. and Hypericum L. (Guttiferae) were conducted by surveying
and collecting specimens in Thailand. The plant materials were identified and compared with
herbarium specimens deposited in several herbaria in Thailand. Keys to species based on flowering
and fruiting materials have been constructed. Full descriptions supported by line drawings are
provided. Four species and three subspecies of the Genus Cratoxylum Bl. were found in Thailand as
follows: Cratoxylum sumatranum (Jack) Blume ssp. neriifolium (Kurz) Gog, C. cochinchinense
(Lour.) Blume, C. formosum (Jack) Dyer ssp. formosum (Jack) Dyer, C. formosum (Jack) Dyer ssp.
pruniflorum (Kurz) Gog, C. arborescens (Vahl) Blume. Six species and one subspecies of the
Genus Hypericum L. were found as follows: Hypericum wightianum Wight & Arn, H. japonicum
Thunb. ex Murray, H. siamense N. Robson, H. hookerianum Wight & Arn., H. henryi H. Leveille &
Vaniot ssp. hancockii N. Robson and H. sp. The unknown species of Hypericum is a plant occurring
on Doi Inthanon National Park. This species is expected to be a new record.
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Survey of the Monogenea From Cultured Hybrid Catfish (Clarias macrocephalus
X Clarias gariepinus) of San Sai District, Chiang Mai Province

N. Mard-arhin (Graduate Student), C. Wongsawad (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50200

Monogeneans were collected from cultured hybrid catfish (Clarias macrocephalus X Clarias
gariepinus) from the San Sai District, Chiang Mai Province, from December 1999 to January 2001.
The prevalence of infection in examined fish, was 56.45% (245/434). Two species of monogeneans
were found, Gyrodactylus elegans and Qaudriacanthus clariadis. The prevalence of infection of G.
elegans was 35.95% (156/434). The highest prevalence of G. elegans occurred in December 1999,
and January and February 2000, and was 100% (31/31, 31/31, and 30/30, respectively) for each
month. The intensity of infection was 4.39 (1906/434). The highest intensity was observed in
December 1999,i.e., 21.74 (674/31). The highest number of G. elegans was found in December
1999,i.e., n = 674. The prevalence of infection of Q. clariadis was 42.63% (185/434). The highest
prevalence of Q. clariadis was found in January 2000,i.e., 87.10% (27/31). Intensity of infection
was 1.88 (814/434). The highest intensity was observed during January 2000,i.e., 9.84 (305/31).
The highest number of Q. clariadis was found in January 2000,i.e., n = 305. Prevalence, intensity
and numbers of G. elegans were significantly correlated with weight and length (P < 0.01). The
prevalence of infection of G. elegans was significantly correlated with water temperature (P <
0.01). Intensity and numbers of G. elegans were significantly correlated with water temperature (P
< 0.05).
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Species Diversity and Seasonal Abundance of Ants in Bala Forest at Hala-Bala
Wildlife Sanctuary, Narathiwat Province
N. Noon-anant * (Graduate Student), S. Watanasit * (Thesis Advisor), D. Wiwatwitaya > (Thesis Co-advisor)

! Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai District, Songkhla 90112
2 Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

The species diversity and seasonal abundance of ants in Bala forest at Hala-Bala Wildlife
Sanctuary, Narathiwat province, were studied in lowland tropical rain forest at elevations less than
200 meters above mean sea level. The purpose of this project was to study species diversity and
abundance of ants using different methods and at different seasons. Three stations were established
and a 180 meter long line transect was set up at each station. Ants were collected by 4 methods, i.e.,
leaf litter sifting, hand collecting, honey bait traps and soil samples, every 2 months from March
2001 to March 2002. There were 8 subfamiles, 62 genera and 313 species of ants. Different
methods and times of the year resulted in different species richnesses and species compositions of
ants. Leaf litter sifting yielded the highest number of species. Myrmicinae was dominant in terms of
numbers of genera and species. Twenty-six genera and one hundred and fifty-three species of
Myrmicinae were found; Pheidole was the most abundant species. Combinations of methods
resulted in greater species richness and species composition than using only one method and results
from each method depended on the habitats of ants. Therefore, a combination of collecting methods
was an efficient way to collect ants from different habitats.
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Diversity and Abundance of Planktonic Hydrozoan,
Class Hydrozoa, in the Gulf of Thailand

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

Diversity of planktonic hydrozoan in the Gulf of Thailand was investigated. Forty-eight species in
48 sample were identified Twenty-four species are new records in Thailand. Number of species
found in each order are as follows: Order Hydroida: Suborder Leptomedusae (23 species) and
Suborder Anthomedusae (10 species); Order Siphonophora (8 species); Order Narcomedusae (4
species); Order Trachyina: Suborder Trachymedusae (3 species). Five species which were widely
distributed and occurred in high densities: Euphysora bigelowi Maa, 1905, Liriope tetraphylla
(Chamisso and Eysenhardt, 1821), Eirene hexanemalis (Goette, 1886), Eirene viridula (Péron and
Lesueur, 1810) and Phialucium carolinae (Mayer, 1900). Three species which were dominant in
some sample but irregularly occurred: in this study were Diphyes chamissonis (Huxley,1859),
Bassia bassensis (Quoy and Gaimard, 1834) and Enneagonum hyalinum Quoy and Gaimard, 1834.
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Identification and Distribution of Coral Reef Fish Larbae at Khangkhao Island,
Chonburi Province

N. Somkleeb® (Graduate student), N. Paphavasit*? (Thesis advisor), A. Termvidchakorn® (Thesis Co-advisor)
'Department of Marine Science, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
?Aquatic Resource Research Institute, Chulalongkorn University, Pathumwan, Bangkok 10330
‘Department of Fisheries, Chatuchak, Bangkok 10900

The coral reef ecosystem is one of the most productive and diverse ecosystems. Coral reefs
maintain greatest diversity of species of all marine communities. Among these, reef fish are the
most diverse in the world’s oceans. Coral reefs serve as feeding, refuge, spawning and nursing
grounds for these fishes. Two important phases in the life history of these fishes are the pelagic
larval phase and the permanent resident phase on the reef. The pelagic larval phase is one of the
major factors determining the recruitment processes of these fishes. It is important to investigate the
species composition, distribution and sources of these larval fishes in the reefs. At present, the study
of larval fishes in the coral reefs in Thailand is limited. Our investigation of the coral reef fish
community at Khangkhao Island, Chon Buri Province, revealed a total of 72 species of fishes. It is
expected that the results from this research will contribute to the knowledge on the taxonomy and
ecology of coral reef fish larvae. It willalso provide baseline information for the management of
thecoral reefs in this area needed toreduce impacts from human activities and sustain fishery
resources. Preliminary results reveal a total of 16 families of fish larvae. Fish larvae in the family
Engrulidae, Gobiidae and Clupeidae were the dominant fish larvae. Density differed between day
and night samples. The highest density of fish larvae was recorded in October.
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A Chromosomal and Pollen Study of the Tribes Crotalarieae and Indigofereae
(Papilionoideae) in Phu Phan National Park

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

A study of the tribes Crotalarieae and Idigofereae in Phu Phan National Park was carried out
between December 2000 and December 2001. Dried and living specimens were studied. Sixteen
species of Crotalaria in the tribe Crotalarieae and seven species of Indigofera in the tribe
Indigofereae were enumerated. The meiotic chromosome numbers of 15 Crotalaria species and 2
Indigofera species were determined. All Crotalaria species have 2n=16 except for C.
ferruginea.which has 2n=48. I. cassioides has 2n=16 while I. spicata has 2n=14. The mitotic
chromosome number of I. galegoides was determined as 2n=24. Indigofera species can be identified
by chromosome number, but the chromosome numbers of most Crotalaria species do not provide
sufficient evidence for species identification. Count for 10 taxa are recorded in Thailand for the first
time. The pollen grains of Crotalaria and Indigofera are monads and isopolar,have radial symmetry
and are tricolporate. The grain features can be used to group the plants based on shape, size and
Amb types.
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Species Diversity of Heptageniid Mayflies (Ephemeroptera: Heptageniidae)
in Yakruae and Phromlaeng Streams, Nam Nao National Park

B. Boonsoong® (Graduate Student), N. Sangpradub® (Thesis Advisor), S. Davison? (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen
40002
Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University,
Hat Yai District, Songkhla 90112

Qualitative sampling of heptageniid mayflies from two streams at Nam Nao National Park,
Thailand, was conducted monthly from September 1999 to December 2000. Four genera and 5
species were found: Asionurus sp., Cinygmina sp. 1, Cinygmina sp.2, Rhithrogeniella sp. and
Thalerosphyrus sp. Cinygmina sp. 1 was the most abundant heptageniid in both streams, followed
by Thalerosphyrus sp. The nymphal stage was successfully associated with the imago in 4 species
but not in Cinygmina sp.2. The morphology of the nymphs and adults are described and illustrated.
Heptageniid mayfly larvae occupied fast-flowing areas with cobble/pebble/gravel substrates.
Distributions of nymphs depended on substrate types and water current. Cinygmina sp.1 tended to
be a non-seasonal multivoltine species. Based on gut analyses, Cinygmina sp. 1 nymphs are non-
selective generalists they fed mainly on detritus and diatoms and, so, would be categorized as

scrapers.
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Diversity of Soil Algae in Undisturbed and Disturbed Forests at
Ton Nga Chang Wildlife Sanctuary and Reserved Forests

B. Keawderm (Graduate Student), P. Tansakul (Thesis Advisor)
Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai District, Songkhla 90112

The species diversity of soil algae and its relationships with environmental varieables were studied
in undisturbed and disturbed forests at Ton NgaChang Wildlife Sanctuary and nearby reserved
forests. Soil samples were collected in both the dry and rainy seasons, in May and October 1999,
respectively. Soil algal density was estimated by the dilution-culture method, using NSIIl and BG11
medium. The cultures were incubated at 25 °C and room temperature. Twenty-nine genera of soil
algae in four divisions (Cyanophyta, Chlorophyta, Euglenophyta and Bacillariophyta) were
identified: 23 from primary forests, 20 from secondary forests and 18 from reserved forests. The
most abundant were from the division Cyanophyta. Soil algae from each cultural condition were not
significantly different (P>0.05). Comparison of soil algae from 3 sites and 2 seasons were analyzed
using mutivariate analysis of variance (MANOVA). The results indicated no significant difference
between sites and seasons. A detrend correspondence analysis (DCA) ordination of sites and
seasons revealed no distinct clusters. Environmental variables were related to the species
composition of soil algae by means of canonical correspondence analysis (CCA). Factors that
showed a signifiicant relationship with the soil algae were pH, organic matter, available P, total N,
exchangeable K, Ca and Mg, moisture content, light intensity and soil temperature. Nineteen
species of isolated soil algae were identified as 9 species of Cyanophyta, 9 species of Chlorophyta
and a species of Bacillariophyta. Unialgal cultures have been deposited in the culture collection,
Department of Biology, Faculty of Science, Prince of Songkla University.

88 Abstracts : Research and Thesis 2002



a & A 4 . 1 &
El‘l@ﬂi&l')ﬁ’l%‘lla\‘l%ElEIﬂ'l‘.IJ%’l'i)ﬂ'Nﬁ Amblemidae 1%@}&%']%'&1

sy i (infine), aviparsas Innadl (@19138715nw)
AAITIFNIINE ﬂmz’i‘nmmam?wﬁnma‘”mnymma@ﬂwmg}ﬁ’m NNy 10900

m’:‘ﬂm’aNLLa:fﬁﬂLLuﬂ%aﬂmuﬁﬁmaﬁ Amblemidae mﬁui:uumgﬂiﬁmu ’cﬁ'@ﬁﬂgﬂamu W%ﬂu%ﬂﬁﬂuﬁ’miiﬂ’m
ANBUL ‘[mﬁwmnﬁuéﬁashﬂuém‘fwa 33 amit sudLiian NINGIAY 2542 DILHEUNBIU 2543 IINNITANHINY
Maﬂmm{ﬁmdﬁﬁ4 dtas fa Pseudodontinae, Hyriopsinae, Parreysiinae Lz Rectidentinae 10 8na 15 gUT 14
sUTRe Y ﬁ\‘lf: Pilsbryoconcha lemeslei, P. exilis exilis, P. exilis compressa, Pseudodon mouhoti, P. inoscularis,
P. inoscularis callifer, P. inoscularis cumingi, P. inoscularis new subspecies, P. cambodjensis cambodjensis,
P. cambodjensis tenerrimus, P. vondembuschianus ellipticus, P. moscukris confrgi, Hyriopsis (Hyriopsis) bialatus,
Chamberlainia hainesiana, Scabies crispata, S. phaselus, S. nucleus, Indonaia sp., I. pilata, Physunio sp., P. eximius,
P. micropterus, P. cambodiensis, P. modelli, Ensidens ingallsianus ingallsianus, Uniandra contradens tumidular,
Trapezoideus exolescens exolescens, T. exolescens comptus W T. exolescens pallegoixi. a8 P. moscukris confrgi
Dustlgddinuludszinalngassusn (new record) P. inoscularis new subspeCIes’7 mﬂuuuammmmwauﬂaan a3
wmalituas Lﬂuaﬂ"mﬂaﬂ%w (new subspecies) ﬂmawmlmaw(:mmt,a LﬂmJaommnmmamawm%aUm‘umw Y
maamvmwaam 25.0-31.6 °C ﬂ’]?&JLi’J‘IJ?Nﬂ%LLﬁ%’] 0.0-1.0 Lum/“m‘n mwan 0.8-2.0 tuay ﬂ’J’]&JIU‘NLLﬁ\‘i 10.0-
170.0 LTWALNAT mm“uu 22.5-133.0 FTU. anutdunsaidwey 6.8-7.7 ﬂmﬂmaaﬂmﬁ]uﬂa mylum 1.2-7.8
JafanIn/aas ﬂ’J"lﬂJL‘]J‘l«W]’IG 9.0-61.5 miuauvl,@]aaﬂvlsmamz 0.0-14.3 FAANITV/AAT ANUNIZAY 8.0-179.2
wanluiile 0.0-0.8 HadnIu/Ans Namwa 0.0-0.5 AadnTw/AaT Tan1 0.0-7.6 Aadnsu/AaT  uazuaAalfoun 5.0-120.0
TafnTu/AaT Lf:aauu%rsmn,mmﬁag’mamaﬂmmfﬁ@ sulnaillufunme  (sand) sasasnndudnirudunae
(sandy loam) aunTadusIn (loamy sand) Ausawiriierdunsie (sandy clay loam) @usandulniiean (clay loam) Las
AU (loam) MTURIAL

Taxonomy of Freshwater Amblemid Mussels in the Mun River Basin

P. Khamnakha (Graduate Student), U. Kovitvadhi (Thesis Advisior)
Department of Zoology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

Freshwater amblemid mussels from 33 sites of the Mun River Basin were collected and identified
from July, 1999 to March, 2000. Each species was described and dichotomous keys were
constructed. Four subfamilies were determined, i.e., Pseudodontinae, Hyriopsinae, Parreysiinae,
Rectidentinae. Ten genera, 15 species and 14 subspecies were found as follows: Pilsbryoconcha
lemeslei, P. exilis exilis, P. exilis compressa, Pseudodon mouhoti, P. inoscularis, P. inoscularis
callifer, P. inoscularis cumingi, P. inoscularis new subspecies?, P. cambodjensis cambodjensis, P.
cambodjensis tenerrimus, P. vondembuschianus ellipticus, P. moscukris confrgi, Hyriopsis
(Hyriopsis) bialatus, Chamberlainia hainesiana, Scabies crispata, S. phaselus, S. nucleus, Indonaia
sp., . pilata, Physunio sp., P. eximius, P. micropterus, P. cambodiensis, P. modelli, Ensidens
ingallsianus ingallsianus, Uniandra contradens tumidular, Trapezoideus exolescens exolescens, T.
exolescens comptus and T. exolescens pallegoixi. P. moscukris confrgi is reported as a new record
for Thailand. One morphotype of P. inoscularis which is thought to be a new subspecies was found.
Ranges of physico-chemical parameters in the mussel habitat were water temperature 25.0-31.6 °C,
water velocity 0.0-1.0 m/s, water depth 0.8-2.0 m, transparency 10.0-170.0 cm, turbidity 22.5-133.0
FTU., pH 6.8-7.7, dissolved oxygen 1.2-7.8 mg/I, alkalinity 9.0-61.5 mg/l, free carbon dioxide 0.7-
14.3 mg/l, hardness 8.0-179.2 mg/l, ammonia 0.0-0.8 mg/l, phosphate 0.0-0.5 mg/I, silica 0.0-7.6
mg/l and calcium 5.0-120.0 mg/l. The major soil textures of the mussel habitat were sand, loamy
sand, sandy clay loam, clay loam and loam.
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Species Diversity of Plecoptera in Yakruae and Phromlaeng Streams,
Nam Nao National Park

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

Qualitative sampling of Stoneflies (Plecopera) from two streams at Nam Nao National Park,
Thailand, were conducted monthly from April 2001 to June 2002. Four families and ten genera of

Plecopteran larvae were found. They consisted of: i) Perlidae-Neoperla, Etrocorema, Phanoperla
and Tetropina; ii) Nemouridae-Amphinemua, Nemoura, Indonemoura and Sphaeronemoura; iii)
Leuctridae- Rhopalopsole; and iv) Perlodidae-Isoperla. Eight species and four genera of the adult
stage were present: Neoperla mnong Stark, Neoperla cavaleriei (Navas), Neoperla gordonae Stark,
Neoperla sp., Etrocorema nigrogeniculatum (Enderlein), Amphinemura sp., Indonemoura sp. and

Rhopalopsole sp. Both nymphal and adult stages of Neoperla sp. and Amphinemura sp. were
abundant in both streams. The association of nymphal with adult stage by rearing nymphs in the
laboratory was successful for Neoperla mnong Stark, Etrocorema nigrogeniculatum (Enderlein) and
Amphinemura sp. Most stonefly nymphs occupied fast-flowing reaches of streams with deposited
leaves.
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Physiological Responses of Holothurians to Changes
in Salinity and Sediment Composition

P. Watthanaworasakul (Graduate Student), N. Paphavasit (Thesis Advisor),

P. Jarabhand (Thesis Co-advisor)
Department of Marine Science, Faculty of Science, Chulalongkorn University, Patumwan, Bangkok 10330

Holothuria leucospilota and H. atra are the two most dominant holothurians of coral reefs, sandy
beaches and rocky shores of both the Gulf of Thailand and Andaman coastlines. The functional
roles of these holothurians in marine food webs are as decomposers. Two important factors
governing the distribution of these holothurians are environmental factors, such as salinity, the

substrate and the availability of food. The physioecology of these holothurians is another factor
determining their distribution. Like most echinoderms, these holothurians are stenohaline and
osmoconformer species. Salinity change due to environmental change would affect the
physiological condition of these animals. At present, the population of these holothurians are
declining due to overfishing. Environmental changes in the Upper Gulf of Thailand are reflected by
the wide fluctuations in salinity and the increase in sedimentation, in particular, in silt fractions.
These two changes induce environmental stresses on these holothurians. In the long term, these
stresses would affect the abundance, diversity and distribution of those holothurians with low
physiological tolerances. Preliminary results indicate that H. atra has lower physiological tolerances
to changes in salinity and sediment composition than H. leucospilota. Changes in salinity showed
more pronounced effects on holothurians than did sediment composition. This corresponded to the
distribution of these holothurians with H. leucospilota having a wider distribution than H.atra.
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Pollen Morphology of Plants at Thale Noi, Changwat Phatthalung

P. Sukkaewmanee' (Graduate Student), c. purintavaragui > (Thesis Advisor),

P. Chantaranothai * (Thesis Co-advisor)
'Department of Biology, Faculty of Science and Technology, Rajabhat Surathanee,
Muang District, Suratanee 84100
Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai District, Songkhla 90110
*Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

A pollen morphological study of plants at Thale Noi, Changwat Phatthalung, was conducted from
May 1998 to April 2000. Sixty-three species were collected, including 28 species of monocots and
35 species of dicots. Pollen morphological studies were analysed using the acetolysis method and
were examined by light and scanning electron microscopy. Pollen morphology was characterized,
described and photographed. Pollen grains were generally monads, except for Typha angustifolia L.
which had tetrad pollen grains. Pollen was either inaperturate or aperturate, with a baculate,
echinate, foveolate, granulate, psilate, perforate, reticulate, rugulate, striate or verrucate exine
surface. The number of apertures and the pattern of exine ornamentation are peculiar to species,
genera and families.
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Distribution of Fairy Shrimps and Zooplankton in Temporary Waters
in Sakon Nakon and Nakhon Phanom Provinces

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

The distribution of fairy shrimps and associated zooplankton in Sakon Nakon and Nakon Phanom
Provinces was investigated from May 1999 to May 2002. Eighty-five localities with fairy shrimps
were found in Sakon Nakon, whereas 60 localities were found in Nakon Phanom. Only one species
(Streptocephalus sirindhornae Sanoamuang, Murugan, Weekers & Dumont, 2000) of fairy shrimp
was identified in both provinces. Sixteen species of calanoid copepods, 5 species of cyclopoid
copepods, 18 species of cladocerans and 28 species of rotifers were recorded from the samples
examined. Of the calanoid copepods that were recorded, Heliodiaptomus phuthaiorum Sanoamuang
& Tungpunyaporn is new to science and it has been found in Nakon Phanom only. Species
frequently encountered were: Moina micrura (King, 1853) with 78.33% of the sampled localities;
Neodiaptomus blachei Brehm, 1933 and N. songkramensis Sanoamuang & Athibai, with 54.48% of
the sampled localities; and Lecane leontina (Turner, 1892), with 35% of the sampled localities.
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Habitat Utilization and Prey of the Tiger in Tung Yai Naresaun
East Wildlife Sanctuary

P. Prommakul (Graduate Student), N. Bhumpakphan (Thesis Advisor)
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Bangkhen, Bangkok 10900

The tiger is the largest of 9 Felidae species in Thailand and is regarded as a keystone species for
ecosystems. The presence of tigers indicates a healthy ecosystem because each tiger needs a large
home-range with a variety of habitats for its survival. Presently, habitats suitable for tigers are
becoming scarce in Thailand. One of the remaining areas is located in Tung Yai Naresaun East
Wildlife Sanctuary, which is part of the Western Forest Complex. The Western Forest Complex is
one of the most important natural resources of Thailand and consists of fertile ecosystems with a
high bio-diversity. Therefore, for this project we selected Tung Yai Naresaun East WS to study
habitat selection and prey species of the tiger. The survey method consists of recording indirect
signs of the tiger and its prey, such as tracks, scraps and prey sites, and feces, as well as setting up
camera traps. Tiger feces will be collected and analyzed in a laboratory to determine prey species.
Group surveys indicated that tigers prefer lowlands near water bodies below steep mountain slopes
and open forest, grassland, secondary growth and ecotones above evergreen forest. Over 60 % of
the fieldwork has been carried out and analysis of data is in progress. The project will be concluded
in the near future.
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Taxonomy of Shrubs, Herbs and Climbers at Pang Si Da
National Park, Sra Kaew Province

P. Jaikrasane (Graduate Student), T. Seelanan (Thesis Advisor), B. Na Songkhla (Thesis Co-advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

A taxonomic study of shrubs, herbs, and climbers was carried out along 3 routes in Pang Si Da
National Park, Sra Kaew Province, from July 2001 to June 2002. The first route started at the park
office and ended at ca. 25 km. The second was the Bu Ta Pod grassland route and the third the Pang
Si Da-Pha Ta Kien waterfall route. A total of 152 specimens were collected. From the preliminary
study, | identified plants into 34 families, 64 genera and 79 species. Plants in the families Fabaceae
and Orchidaceae were the commonest plants. In this research, we expect to report a new record for
Thailand of Bermannia cf. steenisii Jonker. However, further study is needed; in particular more
investigation of the taxonomic literature. Our observations suggest that water may be the most
important factor determining the distribution of the plants of this study. For example, we found
plants in the family Orchidaceae along all routes in close proximity to the stream, yet with very
different light conditions. Thus, light may not be the main factor affecting the distribution of plants
in this family.
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Species Composition and Abundance of Phytoplankton in the
Gastrointestinal Tract and Natural Habitat of Freshwater Mussels
in the Family Amblemidae in the Mun River Basin

P. Chaippanich (Graduate Student), U. Kovitvadhi (Thesis Advisor)
Department of Zoology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

A study of the species composition and abundance of phytoplankton in the gastrointestinal tract
contents and in the habitat as well as of the physico-chemical properties of water in the habitat of
freshwater amblemid mussels was conducted in the Mun River Basin. There were 23 species (246
specimens). Six phytoplankton species in the gastrointestinal tract contents which were found in
almost all mussels were Aulacoseira granulata (Ehrenberg) Simonsen, Crucigenia crucifera(Wolle)
Collins, Merismopedia minima Baek, Oocystis sp. 1, Scenedesmus quadricauda granulatus Hortob
and Trachelomonas varians (Lemmermann) Deflandre. Five incomplete genera were Aulacoseira
granulata (Ehrenberg) Simonsen, Pediastrumsimplex (Meyen) Lemmermann, Peridinium sp. 2,
Scenedesmus quadricauda granulatus Hortob and Synedra ulna (Nitzsch) Ehrenberg. Abundances
of the most common phytoplankton in the mussel habitat from high to low were Oscillatoria sp. 1,
Peridinium sp. 1, Spirulina platensis (Nordstedt), Synedra ulna (Nitzxch) Ehrenberg and an
unidentified dinoflagellate. Ranges of physico-chemical properties of water in the mussel habitat
were water temperature 25.0-31.6 °C, water velocity 0.0-1.0 m/s, water depth 0.8-2.0 m.,
transparency 10.0-170.0 cm., turbidity 22.5-133.0 FTU, pH 6.8-7.7, dissolved oxygen 1.2-7.8 mg/I,
alkalinity 9.0-61.5 mg/I, free carbon dioxide 0.7-14.3 mg/l, hardness 8.0-179.2 mg/l, ammonia 0.0-
0.8 mg/l, phosphate 0.0-0.5 mg/l, silica 0.0-7.6 mg/l and calcium 5.0-120.0 mg/I.
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Taxonomic Study of Argyreia Lour. in Thailand

P. Traiperm (Graduate Student), C. Khunwasi (Thesis Advisor), B. Na Songkhla (Thesis Co-advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

A preliminary taxonomic study of Argyreia Lour. in Thailand was carried out between May 2001
and June 2002. Based on freshly collected materials and dried specimens deposited in various
herbaria, 23 species have, so far, been determined. Descriptions of each species as well as line
drawings and basic ecological data have been provided. This project will be carried out through to
February 2003. Thus, more determined taxa and further information are expected.

UNAaLa © IaTIMIBURANNANWUT 2545 97



ms?mﬁ’uﬁ:wmﬂxm%'dda% Cladiella tuberosa Tixier-Durivault (Cnidaria: Anthozoa:

Alcyonacea) Twnaalzn13sa1lnaaanluuazanlnadinzinaan

o a &, v 2 o S aAa e 2
.7J'7'H'ﬁ7’]£l UNTUIJET (%ﬂﬂﬂi“ﬂ), FIINANG ENW (3'7?77.‘1/7’”J5f77_“f7)

ng’su? UAMURAINAAIENWTINNUNE N1A3TI1FITNE A INGIMENT UHIINYIRYTIUAAY

wanun vned ﬂ?\?L‘VlW"d 10240

ﬂzm%’aa’amﬂuaaﬁﬂiznauﬁﬁmmﬁwﬁtgiun@uﬂ:m%’ﬂuénvlwsJ msfnsluadoil Lﬁ"aﬁﬂm%uﬁu@uua']ﬁmww
2891zn1398a% Cladiella tuberosa Tixier-Durivault 1%1.(%1;1mn@uﬂ:m%’waumzﬁwm's RIniaTay3 %oag’iuu’%nm
g1 lnsasuln wazinsiaia Sandaszues vSmen nedeaziusan Tugradauiuenon 2541 Hefueon 2543
Imv’hmuﬁuéﬁaﬂﬂaiﬂiaﬁﬁﬁwLﬂ'%f'ammmvl.i”nmﬁau wazvnmsensiiiadadedinelulannefia 1w
#o9U AN 1NMITANHINITUNINIZABVEI C. tuberosa WU ﬁm’m’%@tﬁﬂ@uuﬁu 4 UY3z1nn Ao WULKADWAK
Inizn39 Yrmislidiadulngaiyatduulzniatau (Porites lutea) wazuEITAadu 13w Wasiieday uas
wiunzta lasfliniednsnimsunsnszaneeas C. tuberosa RILEEY Tuwmeizm3ssanmeiadaiinsuninszans
RIEY nmsAnwiiaifiazn3isen C. tuberosa Wuin Uzni3isew C. tuberosa Smsusniwalasugniulalad
iWA Uz WALl nmstivsegslundazass wuin wadliesiimavamnansszozlulnalidonis anvanvesla
lundazinduianuudsdsisean Lsﬁaﬁﬁuﬁufwﬂgﬁlzﬁuﬁwmlﬂﬁ“ﬁwﬁﬁmsﬂdamsﬁaﬁﬁuﬁuﬁ: la® C. tuberosa
aztdepimadauiutlugadeuningian fadouiusou ﬂiﬂﬂgﬂﬂitﬁﬂ:ﬂﬂ%’dﬂ@ﬂﬂmaamaguLLiaﬁLﬁﬂﬂfuluénvlﬂﬂ
Tafowumou Dadeunnenan 2541 fIRalinmIafasadsuRuizealzniiden C. tuberosa nyazziniduiam
RaLAD® uanmﬂf:gﬂLmumiﬁuﬁﬂumsﬁwmai’mza%ﬁaLmaﬁﬁuﬁuﬁmaaﬂzm%’aa'aumﬂﬁy'maau’%nmﬁmm

LANANINUBENITALAY Li499NNTIFLFILIARDNNLANGAIINL LT GRREGI AAIINIIANATNAW WazlaTIgislszong

Reproduction of a Soft Coral, Cladiella tuberosa Tixier-Durivault,
(Cnidaria: Anthozoa: Alcyonacea) in Coral Communities
of the Inner and the Eastern Gulf of Thailand
P. Nopchinwong (Graduate Student), T. Yeemin (Thesis Advisor)

Marine Biodiversity Research Group, Department of Biology, Faculty of Science, Ramkhamhaeng
University, Huamark, Bangkapi, Bangkok 10240

Alcyonaceans are very important members of coral communities in the Gulf of Thailand. Sexual
reproduction of the soft coral, Cladiella tuberosa Tixier-Durivault, has been studied in coral
communities of Khang Khao Island, Chonburi Province, in the Inner Gulf of Thailand, and of
Samet Island, Rayong Province, in the Eastern Gulf of Thailand, from September 1998 to
September 2000. Monthly sampling of tagged colonies and microtechnique analysis of histological
samples in the laboratory were carried out. A study of distribution patterns of C. tuberosa indicated
that C. tuberosa attached mostly to four types of substrates, i.e., rock, dead coral, hard coral (mostly
on Porites lutea) and other marine organisms, e.g., encrusting sponges and zoanthids. Dispersion
patterns of C. tuberosa at Khang Khao Island were clumped whereas those at Samet Island were
random. Histological study of C. tuberosa determined that it was a gonochoric species with separate
male and female colonies. Several developmental stages of oocytes were found in each sampling
period. Fecundity varied greatly among polyps. Spermatocytes began to develop near the spawning
period. Spawning events of C. tuberosa occurred from July to September. As a result of the severe
coral bleaching phenomenon in the Gulf of Thailand during April and May 1998, gametogenesis of
C. tuberosa was interrupted for several months. Moreover, recovery patterns of gonadal
development of the soft corals between the two study sites were absolutely different because of
different environmental factors, such as turbidity, sedimentation rate and population structure.
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Biodiversity of Some Aquatic Insects from Chiang Dao Watershed,
Chiang Mai Province and its Application to Environmental Bioassessment

P. Luadee (Graduate Student), P. Chantaramongkol (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50200

The biodiversity of aquatic insects and the application of some insects as indicator species of
aquatic environmental quality were studied in Doi Chiang Dao watershed, Chiang Mai Province. 38
genera and 127 species of caddisflies were identified. The families, Hydropsychidae,
Philopotamidae, and Psychomyiidae, were the most abundant, yielding 39 species (30.7 %), 19
species (15%), and 11 species (8.7%), respectively. Male caddisfly adult assemblages and physico-
chemical parameters were clustered using two-way indicator species analysis by multivariate
techniques supported in the ecological pattern analysis package PATN. TWINSPAN organized the
study sites into 4 recognizable groups at the second level division. Group | represents moderately
impacted sites. Group Il represents forested control sites. Groups Il and IV represent impacted
sites. ANOVA showed 10 environmental parameters which differed between the TWINSPAN
groups, i.e., pH, conductivity, TDS, nitrate-nitrogen, sulfate, water temperature, velocity, dissolved
oxygen, BODs, and % inhibition of ChE activity in sediment, and there were 28 caddisfly species
that were significantly correlated with the ordination. Consideration of vector orientation for
various caddisfly species, for environmental parameters, and for the study sites within the
ordination suggested that Psychomyia barata, Hydropsyche arcturus, H. cerva, Hydromanicus
truncatus, Cheumatopsyche joliviti, C. cocles and Ugandatrichia maliwan were the most sensitive
caddisflies to pesticides from agricultural and organic pollution. Conversely, Marilia sumatrana,
Macrostemum floridum, H. clitumnus, C. globosa, C. cognita, C. charites, C. chrysothemis,
Potamyia flavata, P. baenzigeri, Oecetis tripunctata, Maesaipsyche prichapanyai, Ecnomus
volovicus, E. puro, Agapetus halong, Psychomyia mithila, Setodes argentiguttatus, Goera uniformis
and G. redsat were relatively tolerant caddisfly species.
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Sanoamuang & Athibai LLaza’lﬁﬂa%ﬂuL%Wﬂﬂﬂ&lLL@:m’J 4 sU3« lewn D. orientalis, E. phuvongi, E. phuphanensis
Sanoamuang W8z Phyllodiaptomus christineae Dumont Reddy & Sanoamuang %ﬁﬂﬁwuL%Wﬂﬂmmﬁdﬁﬁ%ﬁﬂin
laun m. pectinidactylus (Shen & Tai), N. songkhramensis Sanoamuang & Athibai L8z Tropodiaptomus oryzanus
Kiefer siiafwutaslumsanmsnased laun £, phuvongi, N. laii Kiefer, N. blachei (Brehm), Mongolodiaptomus sp.
WAz M. malaindosinensis (Lai & Fernando) dmiudiatnals@iinas amlawas uazlafinaangulslaaweasdriasat
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Species Diversity of Freshwater Zooplankton (Rotifers, Cladocerans and Copepods) in
Temporary Waters in Ubon Ratchathani Province

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

The species diversity of rotifers, cladocerans and copepods from 99 temporary waters in Ubon
Ratchathani Province was studied. Qualitative samples were collected using a 60 L mesh net in June
2002. Seventeen species from six genera of calanoid copepods were identified. One
(Mongolodiaptomus sp.) is new to science, and two (Dentodiaptomus orientalis Sanoamuang &
Sivongxay and Eodiaptomus phuvongi Sanoamuang & Sivongxay) are new to Thailand.
Neodiaptomus songkhramensis Sanoamuang & Athibai is endemic to Thailand, while
Dentodiaptomus orientalis Sanoamuang & Sivongxay, E. phuvongi, E. phuphanensis Sanoamuang
and Phyllodiaptomus christineae Dumont Reddy & Sanoamuang are considered endemic to
Thailand and Laos. Mongolodiapomus pectinidactylus (Shen & Tai), N. songkhramensis and
Tropodiaptomus oryzanus Kiefer were found in temporary waters only. Species frequently
encountered in this study were E. phuvongi, N. laii Kiefer, N. blachei (Brehm), Mongolodiaptomus
sp. and M. malaindosinensis (Lai & Fernando). Samples of rotifers, cladocerans and cyclopoid
copepods will be identified later.
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Diversity and Distribution of Freshwater Cladocera in Trang Province

P. Sa-ardrit (Graduate Student), P. Pholpunthin (Thesis Advisor)
Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai District, Songkhla 90112

The aim of the research was to study the diversity and the spatio-temporal distribution of freshwater
Cladocera in Trang Province. Samples were collected from 26 sampling sites (19 lentic and 7 lotic
localities) every 3 months from August 1999 to August 2000. In addition, pH, temperature, salinity,
conductivity and turbidity were measured. The total number of species recorded was 68 species (7
families, 34 genera) of which e species (C. opacus Frey, 1987, D. rostrata (Koch, 1841),

E. phintonicus (Margaritora, 1969), L. australis Sars, 1885, N. freyi Idris & Fernando, 1980 and
S. serricauda (Sars, 1901)] were new to Thailand. Six species (Alona sp., Ephemeroporus sp.,
Karualona sp., Leydigiopsis sp., Macrothrix sp. 1, M. sp. 2) still can’t be identified. The problems
with their taxonomy have been noted. The most diverse family was Chydoridae (1e genera, 44
species) followed by Macrothricidae (4 genera, 10 species), Sididae(4 genera, 5 species), Daphniidae

(3 genera, 4 species), Bosminidae (2 genera, 2 species), Moinidae (2 genera, 2 species) and
Ilyocryptidae (1 genus, 1 species). Alona was the most diverse genus, comprising 13 species. The
most frequently encountered species were E. barroisi,and members of the A. excisa, M. flabelligera,

A verrucosa groups. When the diversity of Cladocera in relation to habitat types and seasonality is
considered, this study reveals that lentic localities (31 genera, 64 species) have a higher diversity
than lotic localities (27 genera, 43 species), with the highest species diversities being in Pru-yon

swamp. The highest species diversities occurred in November 1999 and May 2000 (53 species).
The species composition of Cladocera was shown to be related to pH, temperature, conductivity and
turbidity.
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Biodiversity of Phytoplankton and Benthic Algae and Their Use as Food by Some
Herbivorous Fish Species in Mae Ngat Somboonchol Dam

p. Tularak (Graduate Student), S. Traichaiyaporn (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50200

The diversity of phytoplankton and benthic algae as well as their use as food by some herbivorous
fish species in the reservoir of Mae Ngat Somboonchol dam was studied from October 1999 to
September 2000. One hundred and seven species of algae were recorded. They were classified
into 6 divisions, namely Cyanophyta, Chlorophyta, Euglenophyta, Chrysophyta, Pyrrophyta and
Cryptophyta and 71 genera. Phytoplankton belonged to 6 divisions, 53 genera and 68 species. The
dominant species of phytoplankton were Cylindrospermopsis raciboskii (Wolosz) Seenayya &
Subba and Lyngbya limnetica Lemmermann. Three divisions namely, Cyanophyta, Chlorophyta,
and Chrysophyta, and 32 genera and 52 species of benthic algae were recorded.The majority of the
benthic algae were diatoms in the genera Navicula, Achnathes, Fragilaria and Gomphonema. Algae
extracted from fish (Henicorhynchus siamensis and Puntioplites protozsron) stomachs represented
6 divisions, including 54 genera and 78 species. The most commonly found genera in fish stomachs
were Navicula, Achnanthes, Fragilaria and Peridinium. Values of water quality parameters were in
the safety range of surface water standards. Assessment of water quality in the reservoir of Mae
Ngat Somboonchol dam by chlorophyll indicated an ultraoligotrophic status and assessment of
water quality according to the National Environment Committee Announcement (1994) indicated
that it was in the second category, i.e., suitable for consumption and use after proper treatment.
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Taxonomy of the Tribe Inuleae (Asteraceae) in Thailand

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

The plant tribe Inuleae (Asteraceae) in Thailand was studied between July 1999 and July 2001.
Dried and living specimens were studied. Keys to genera, species and forms were constructed.
A palynological study was conducted using light and scanning electron microscopy. Pollen was
prepared by acetolysis or alkalide or used directly from dried specimens. Four genera, 29 species, 1
variety and 1 form of the tribe are enumerated, i.e. Anisopappus chinensis, Blumea aromatica,
B. balsamifera, B. clarkei, B. densiflora, B. fistulosa, B. hieraciifolia, B. hossei, B. lacera,
B. laciniata, B. lanceolaria, B. membranacea, B. mollis, B. napifolia, B. oxyodonta, B. riparia,
B. saxatilis, B. sessiliflora, B. virens, B. sp. 1, B. sp. 2, B. sp. 3, Duhaldea cappa and F. radiata,
D. eupatorioides and var. disciformia, D. nervosa, D. paiensis, D. rubricaulis, Pentanema cernuum
and P. indicum. Three combinations are proposed. The pollen grains are subspheroidal, tricolporate
and have a small or medium size. The exine is echinate and is perforate at the spine base, the
number of spine rows between apertures is (3-) 4 (-5), the spine length is 1-5 um.The grain features
do not provide good taxonomic characters for species identification, but they can be used to group
the plants based on shape, size and the number of spine rows between apertures.
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Species Investigation, Ecology and Cultivation of Blue Green Algae
from Some Watersheds of Northern Thailand

P. Wanathong (Graduate Student), Y. Peerapornpisal (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50200

The macroscopic blue green algae of the Ping and Nan watersheds were investigated. Five
samplings of the Ping and 6 of the Nan watersheds were conducted from the rainy season 2001 to
summer 2002. Fifty-five species of blue green macroalgae in 19 genera were found. They belonged
to 4 orders: Oscillatoriales (50%), Nostocales (33.3%), Chroococcales (9.3%) and Stigonematales
(7.4%). Forty-one species (75.4%) were recorded for the first time in Thailand. Phormidium retzii
(C. Agardh) Gomont was the most widespread, and occurred at all the sample sites. Blue green
macroalgae were found in all parts of streams, especially in the sublittoral zone and the streambed.
They were often found attached to boulders and cobbles. Sometimes they were found attached to
sand, wood, sticks, roots of aquatic plants and to stoneworts such as Chara sp. Common
morphological forms were mats, gelationous colonies, free filaments, spots, tufts and crusts. The
usual form was mat. Twenty-four pure cultures of blue green algae were isolated. Filamentous algae
in the order Oscillatoriales were better able to be cultivated under laboratory conditions than other
groups.
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Isolation of Aureobasidium pullulans from Locations in Thailand

M. Sudhadham' (Graduate student), H. Punnapayak’ (Thesis advisor),
S. Pichayangkura?® (Thesis Co-advisor), R. Thavarorith® (Thesis Co-advisor),
!Department of Botany, Faculty of Science, Chulalongkorn University, Phayathai, Bangkok 10330
Department of Microbiology, Faculty of Science, Chulalongkorn University, Phayathai, Bangkok 10330

Aureobasidium pullulans is a yeast capable of producing pullulan carbohydrate polymer. The aim
of this project was to isolate A. pullulans from natural conditions in Thailand. The collection sites
included Doi suthep pine forest (Chiangmai), pine forest (Loei), pine forest (Petchabun), pine forest
(Pitsanulok) and shady area of Chulalongkorn university (Bangkok). The plate exposure technique
with CM and/or MEA was used. The samples were incubated at 10°C, 20°C and at ambient
temperature. We found that A. pullulans (Loei pine forest) was positively identified as variety
melanginum, while A. pullulans (Doi suthep pine forest) showed the hybrid characters between var.
melanigenum and var. pullulans. Another A. pullulans isolated from Chulalongkorn campus
exhibited a distinctive red pigmentation. The samples from Petchabun and Pitsanulok showed no A.
pullulans. The polymer production from Chulalongkorn, Loei and Doi suthep isolates were found to
be suitable at pH 7.5, 7.5, 6.5 and 25°C, 30°C, 25°C with the exopolysaccharide yields of 8.0 10.1

and 8.2 mg/ml., accordingly.
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Biodiversity of Macrofungi at Khao Kheow Nature and
Wildlife Educational Centre, Chonburi Province

R. Choieyklin (Graduate Student), P. Dhitaphichit (Thesis Advisor)

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

Surveys and collections of macrofungi in the area of Khao Kheow Nature and Wildlife Educational
Centre, Chonburi Province, were conducted on 16 occasions for 1-3 days each occasion. Among the
286 samples collected, 248 samples were determined to be Basidiomycetes which were then
identified into 108 species, 40 genera (94 samples), 6 families (25 samples) and 2 orders (21
samples). There were 35 samples identified as Ascomycetes and 16 of these were identified into
species while the other 19 samples were identified into 4 genera. The last samples belonged to the
Myxomycetes of which 2 were identified into species while the last sample was identified only to
genus. Most samples of the Basidiomycetes belonged to Agaricales, and Xylaria was the most
commonly found genus among the Ascomycetes.
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Cerapachys sp. 2

Using Ants as Plant Community Indicators at Khao Yai National Park

R. Phoonjumpa (Graduate Student), D. Wiwatwittaya (Thesis Advisor)
Department of Forest Biology, Faculty of Forestry, Kasetsart University, Bangkhen, Bangkok 10900

Studies on the species diversity of ants at Khao Yai National Park were carried out from November
2000 to October 2001. Four different plant communities, i.e., mixed deciduous forest, tropical rain
forest, dry evergreen forest and hill evergreen forest, were selected. One hundred sample plots of
size 30x30 cm® were placed in each plant community. Specimens were collected every second
month. The use of ants as indicators in each plant community was studied. There were 37 species
of ants that were found only in mixed deciduous forest and an ant, Paratrechina sp. 7, was
determined to be an indicator. There were 18 species of ants found in dry evergreen forest, of
which Ponera sp. 3 was the best indicator. In the tropical rain forest were found 24 species of ants
and Acropyga acutiventis Roger, Technomyrmex sp. 6, Tapinoma sp. 1, Aenictus ceylonicus Mayr
and Pachycondyla (Brachyponera) nigrita Emery were selected as the best indicators. Lastly, in
hill evergreen forest only 10 species were found and Cerapachys sp. 2 was considered to be the
best indicator.
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Vascular Ground Flora at Mai Muang Nao Arboretum,
Chiang Mai Province

W. Sankamethawee (Graduate Student), V. Anusarnsunthorn (Thesis Advisor),
J.F. Maxwell (Thesis Co-advisor)
CMU Herbarium, Biology Department, Faculty of Science, Chiang Mai University, Muang District,
Chiang Mai 50200

A study of the vascular ground flora was done at Mai Muang Nao Arboretum, Chiang Mai
Province, Thailand. The area includes 0.8 km® of dipterocarp-oak with pine, seasonal forest on
granite bedrock at 950-1125 meters elevation. There are three seasons in northern Thailand, viz.
cool-dry (November-February), hot-dry (March-May), and rainy (June-October). The area is being
destroyed by local villagers who have cut trees, burned the ground flora, and allowed their cattle to
graze in the forest. My field work was done twice a month from March 2001 to February 2002, and
included collecting specimens, as well as recording plant phenology, habitats, and abundance for
each species. There are three main habitats, viz. open, fire-damaged, degraded deciduous
dipterocarp-oak with some pine, marshy areas, and shaded areas with bamboo thickets along a
seasonal stream. | found 60 families, 179 genera, and 271 species of vascular plants. The number of
families of pteridophytes, monocotyledons and dicotelydons were 10, 13, and 30, respectively. The
most abundant family was Compositae with 30 species, then Leguminosae, Papilionioideae with 29
species, including 10 species of Crotalaria which was the most common genus. Plants of these two
families mainly appear from October to January and finish fruiting before the dry season and the
forest fires which occur between February and April. The twenty species of Orchidaceae that were
found, most of which have few individuals, are clearly in need of protection.
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Systematic Studies of the Family Araceae in Khao Laem and Thong Pha Phum
National Parks, Kanchanaburi

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

Systematic studies of Araceae were carried out in Khao Laem and Thong Pha Phum National Parks
from July 2000 to July 2002. Species diversity, morphological characteristics, ecology, distribution,
and utilization were recorded. Up to now, 95 specimens have been collected from forest that
comprise 90 % of the study area. Fertile specimens have been identified to species level for 26
species: Aglaonema simplex Blume, Alocasia longiloba Mig, A. macrorrhizos (L.) G. Don,
Amorphophallus asterostigmatus Bogner & Hett., A. cicatricifer Hett., A. erubescens Hett., A.
maxwellii Hett., A. muelleri Blume, A. paeoniifolious (Dennst.) Nicolson, A. yunnanensis Engl,
Amydrium medium (Zoll. & Moritzi) Nicolson, Arisaema album N.E.Br, A. consanguineum Schott,.
Colocasia esculenta Schott, C. gigantea Hook.f, Hapaline benthamiana Schott, Lasia spinosa (L)
Thawaites, Pothos scandens L., Remusatia pumira (Engl. & K. Krause) Schott, R. vivipara (Roxb.)
Schott, Rhaphidophora hongkongensis Schott, R. peepla Schott, Schismatoglottis calyptrata (Roxb.)
Zoll. & Mor., S. mutata Scort. ex Hook.f, Scindapsus hederaceus Schott and Typhonium trilobatum
(L.) Schott. Sterile specimens have been identified to generic level for 5 genera and include 8
species: Amorphophallus sp. 1, sp. 2, sp. 3, Aglaonema sp., Alocasia sp.1, sp. 2, Rhaphidophora sp.,
and Typhonium sp.
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Temporal Changes in Macrobenthos Communities on
Sandy Shores of Rayong Province

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

Temporal changes in macrobenthos communities on four intertidal sandy beaches with different
environmental conditions, i.e., Pak Nam Prasae, Haad Maepim, Haad Maerampueng and Haad
Takuan, were investigateed from December 1998 to July 2000. The study focused on macrobenthos
characteristics, including zonation pattern, population density, community structure, species
diversity and seasonal variation. The dominant species were Tellina sp., Donax faba and Donax
cuneatus. Community structures of the study sites were different, except at Haad Maepim and Haad
Maerampueng, and varied with exposure to wave action and fresh water, with industrial and
tourism activities and with harvesting of a bivalve, Donax faba, by local people at Haad Maepim
and Haad Maerampueng. Variations in the distribution and abundance of macrobenthos and
environmental factors existed at different temporal and spatial scales. Bivalves, i. e., Tellina sp.,
Donax faba, Solen sp, and a gastropod, Umbonium vestiarium, migrated along different tidal levels.
Temporal changes in population density were correlated with recruitment patterns, especially for
Donax faba. This species showed a peak in population density in July and had a range of shell
length from 5 to 7 mm. The present study provides basic data for management of sandy beach
ecosystems by considering their carrying capacities for appropriate activities.
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Species Diversity and Distribution of Rotifers in the Floodplain of the Mun River

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

Species diversity and distribution of rotifers in the floodplain of the Mun River in Surin, Srisaket
and Roi-Et provinces were studied during April 2000 and May 2001. One hundred and forty
samples from 70 freshwater habitats were collected in pre-monsoon (April-May) and post-
monsoon (October) periods. Of the 182 species identified, one (Brachionus sp.) is new to science
and two (Lecane robertsonae Segers and L. subtilis Harring and Myers) are new to Thailand. Most
of the rotifers recorded are common, tropical species. One hundred and seventy-five species were
recorded during the pre-monsoon period whereas 154 species were found in the post-monsoon
period. The most diverse genera in both periods were Lecane with 56 species (30.8%), followed by
Trichocerca, Lepadella and Brachionus with 22 species (12%), 21 species (11.5%) and 14 species
(7.7%), respectively. According to the frequency of occurrence, the most common rotifers were:
Filinia opoliensis (Zacharias) and Polyarthra vulgaris Carlin with 70 recorded localities (100%);
Colurella uncinata (Muller), Keratella tropica (Apstein), Lecane bulla (Gosse) and L. signifera
(Jennings) with 69 recorded localities (98.6%); and F. camasecla Myers, Hexarthra intermedia
Wiszniewski, Keratella cochlearis (Gosse) and K. lenzi Hauer with 68 recorded localities (95.7%).
Species that were rarely found were Brachionus bidentatus Abderson, B. diversicornis (Daday),
Lecane calcaria Harring and Myers, L. elegans Harring, L. robertsonae Segers, Lepadella
akrobeles Myers, Ploesoma hudsoni (Imhof), Macrochaetus danneeli Koste & Shiel and
Trichocerca scipio Gosse.
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Taxonomy of Ferns and Fern Allies at Phuhin Rongkla National Park,
Phitsanulok Province

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

A taxonomic study of ferns and fern allies in Phuhin Rongkla National Park, Phitsanulok Province,
was conducted from June 2001 to May 2002. One hundred and fourteen specimens were collected.
They were classified into 21 families, 45 genera and 81 species, of which 18 families, 42 genera and
76 species were ferns, while 3 families, 4 genera and 5 species were fern allies. Two families of
ferns namely Polypodiaceae and Aspleniaceae were among the common families. Among 81
species, there were 29 species of terrestrial plants, 13 species of lithophytes and 39 species of
epiphytes. Acrorumohra diffracta (Bak.) H. Ito is a new record for Thailand. So far, botanical
explorations in Phitsanulok, Phetchabun and Loei Provinces have mainly focused on flowering
plants and usually excluded detailed studies of ferns and fern allies. There are still some more
species in the process of determination and this work is expected to be finished soon. The data on
ferns and fern allies obtained from this study can be used for the future conservation of biodiversity.
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Comparative Studies of Gomphia Schreb. and Ochna L.

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

The anatomy of the leaf, and the development of female and male gametophytes of Gomphia
serrata Kanis and Ochna integerrima Merr. were studied using leaf epidermal peel preparations,
paraffin sectioning of leaves and floral buds, clearing techniques for ovules and smearing
techniques for anthers. The stomata of both species are of the paracytic type, with the longest guard
cells in O. integerrima and highest stomatal density in G. serrata. ldioblasts are commonly
distributed along veinlets in both species. Transverse sections of leaves showed similar internal
anatomy consisting of a single layer of upper and lower epidermis, a smooth epidermal cell wall,
and 1-2 layers of palisade parenchyma. The ovules are anatropous, and bitegmic,and the micropyle
is formed from the inner integument. The development of ovules in both species is of the
Polygonum type. The mature embryo sac of G. serrata is more elongated than that of
O. integerrima. The anther wall consists of four layers including an epidermis, an endothecium, a
middle layer and a bi-nucleate tapetum. Microspore mother cells undergo meiosis resulting in 4
microspores in a tetrahedral arrangement enclosed in a callose wall. Mature male gametophytes are
bi-nucleate. The effect of gibberellic acid (GA3) and acetylsalicylic acid (ASA) on seed germination
was observed by pretreatment of O. integerrima seeds with 0.3 and 0.6 mM GA3 or ASA prior to
germination. Acetylsalicylic acid 0.6 mM is the most effective treatment for promoting seed
germination. Fifty arbitrary primers were screened for RAPD analysis of G. serrata and
O. integerrima. Twenty-nine primers resulted in the amplification of G. serrata DNA bands ranging
from approximately 89-1,122 base pairs, thirty-two primers for O. integerrima DNA bands ranging
from approximately 129-1,585 base pairs.

UNAaLa © IaTIMIBURANNANWUT 2545 113



ANMARAINTRALATNITUNINIZIN ﬂﬂﬂdtﬂﬁﬂﬂﬂﬂ@:&ﬂ’]ﬂﬁ%ﬂ EJG.{ uazv[ézf‘[ﬂawaﬂﬁ’

Twiadoningiuns

= a

A o = ~ A a2
52 Bud (BnFnw), azaads lawiziliad (81913:8MU3n197)
MAFTITIINGT AUSINENAIRNT URIINENALVOULAY 8.48089 . AU 40002

MIANANNRAINTRALAZMTUNINTZ BV lARNa lwaadmiagiunt INUNSITNTINNA 61 UHI $1Un 181
date lanfiu 3 g sEwhadeutunan 2541 Hadeudeman 2542 lavldgaanunairiaauswa 60 lulasiwas
wulafineansnue 22 a3 dunguanauand 13 al#d léun  Dentodiaptomus javanus, Eodiaptomus
phuphanensis, Mongolodiaptomus botulifer, M. dumonti, M. malaindosinensis, M. uenoi, Neodiaptomus blachei, N. laii,
N. yangtsekiangensis, Phyllodiaptomus christineae, P. surinensis, Tropodiaptomus oryzanus Was T. vicinus L‘fluﬂa;&l
lolaawasd 9 &U%3& lawd Cryptocyclops  bicolor, Eucyclops serrulatus, Mesocyclops aspericornis,
M. thermocyclopoides, Metacyclops sp., Microcyclops varicans, Paracyclops fimbriatus, Thermocyclops decipiens Wae
Tropocyclops prasinus wswnwiiiusfiefinuiiuassusnvaslan 1 s34 Ao P. surinensis TilafwuduaTiusnuos
Usenelng 2 ai%d fa T. oryzanus waz Metacyclops sp. lafiwaafiwuunsnszargann Sosauanadiny udadu
ﬂq’ummuaﬁﬁ 1éun M. botulifer WU 44 WW&d 3898937 MR M. dumonti, M. malaindosinensis, P. christineae W&z
E. phuphanensis lagwWu 33, 32, 21 uas 17 WAad aNE0U ﬂﬁjuvlﬁﬂﬂawasﬁ @un M. thermocyclopoides Wu 53
WIASY JBIRINN MWA T. decipiens, M. varicans waz T. prasinus La8Wy 31, 18 Laz 7 WARY AINE1GU szt
ﬁﬁﬁ'ﬁwmuaﬂ%ﬁmﬂﬁq@ Ao anassinny 19 sES daumﬁaﬁwﬁwuﬁwmuaﬂ%éﬁasﬁq@ Ao withawy 8 allis
Fruuslidlundazngma wudr lduandiulasngiuny 20 a3 sungnunuazngiaununge: 19 aUEF

Species Diversity and Distribution of Calanoid and Cyclopoid
Copepods in Surin Province

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

Aspects of the species diversity and distribution of copepods from 61 localities (181 samples) in
Surin province were studied seasonally between December 1998 and August 1999. Samples were
collected qualitatively using 60 um plankton net. In addition, temperature, pH, conductivity and
salinity of the water were measured at all localities. Twenty-two species comprising 13 calanoids
(Dentodiaptomus javanus, Eodiaptomus phuphanensis, Mongolodiaptomus botulifer, M. dumonti,
M. malaindosinensis, M. uenoi, Neodiaptomus blachei, N. laii, N. yangtsekiangensis,
Phyllodiaptomus christineae, P. surinensis, Tropodiaptomus oryzanus and Tropodiaptomus vicinus)
and 9 cyclopoids (Cryptocyclops bicolor, Eucyclops serrulatus, Mesocyclops aspericornis,
Mesocyclops thermocyclopoides, Metacyclops sp., Microcyclops varicans, Paracyclops fimbriatus,
Thermocyclops decipiens and Tropocyclops prasinus) were identified. P. surinensis is new to
science, and T. oryzanus and Metacyclops sp. are new records for Thailand. The most frequently
encountered calanoid species were M. botulifer (44 localities), followed by M. dumonti (33
localities), M. malaindosinensis (32 localities), P. christineae (21 localities) and E. phuphanensis
(17 localities). The most frequently encountered cyclopoid species were M. thermocyclopoides (53
localities), followed by T. decipiens (31 localities), M. varicans (18 localities) and T. prasinus (7
localities). The habitat with the greatest diversity was the irrigation canal with 19 species recorded,
whereas the poorest habitat was the rice field with 8 species recorded. The numbers of species
recorded were not significantly different between seasons, with 20 species in the rainy season, and
19 species in the cool season and summer.
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The Biodiversity of Algae, the Contamination of Lead in Algae and Sediment, and
Their Relation to Water Quality in Mae-Kha Canal, Chiang Mai Province, 1999

W. Sirirattanawarangkul (Graduat Student), S. Traichaiyaporn (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50200

This study quantified the diversity of phytoplankton and benthic algae. Water quality was assessed
in terms of physicochemical parameters. Lead uptake by benthic algae and contamination of
sediment were assessed and used to assess the water quality of Mae-Kha canal in Chiang Mai
Province. The algae were composed of 5 divisions, namely Cyanophyta, Chlorophyta,
Euglenophyta, Chrysophyta and Cryptophyta, and 36 genera and 55species. The dominant genera
were Chlorella, Chlamydomonas, Merismopedia, Oscillatoria, Navicula, Nitzschia, Cryptomonas,
Euglena and Phacus. The largest component of the phytoplankton was the division Cyanophyta
(47.97%) and the smallest was the division Cryptophyta (7.68%). Benthic algae in the division
Cyanophyta contributed most to the average algal composition (48.22%) and the division
Cryptophyta contributed least (1.12%). Ranges of water quality parameters were: water temperature
20.90-32.50 °C, EC0.00-957.00 pS/cm, pH 6.50-10.40, Hardness 30.00-65.00 mg/I as CaCO3, DO
2.30-7.00 mg/l, BODs 4.00-15.00 mg/l, COD 32.00-1,088.00 mg/l, lead concentration in benthic
algae 0.018-53.95 ug/g and lead contamination in sediment 1.95-34.53 ug/g. Lead concentration in
both algae and sediment exceeded these of surface water standards. Species richness of
phytoplankton and benthic algae were not correlated with water quality. As a result of this study,
Chlorella vulgaris, Chlamydomonas, Cryptomonas, Euglena acus, E. geniculata, Phacus, Nitzschia
and Oscillatoria tenui are recommended for biomonitoring the water quality of Mae-Kha canal.
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Watershed Classification and Environmental Monitoring
Using the Trichoptera Community

S. Cheunbarn (Graduate Student), P. Chantaramongkol (Thesis Advisor)
Department of Biology, Faculty of Science, Chiangmai University, Muang District, Chiang Mai 50000

The Trichoptera community was used as an indicator for monitoring degradation in the Upper Ping
watershed its relationships to environmental factors were determined. The seven subwatersheds of
the Ping River Basin were sampled, namely Mae Taeng, the upper part of Mae Ping, Mae Rim, Mae
Kuang, Mae Khan, Mae Ngat and the second part of Mae Ping. Samples were taken at two sites per
WSC per subwatershed for one year in three seasons from January to December 2000. The common
Trichoptera species and their distributions were studied. The Trichoptera data set was analyzed
using Multivariate techniques in the computer software package PATN. Four groups of sites were
generated. Group 1 had only one site in WSC 5. Group 4 consisted of sites in WSC1 and 2. Almost all sites in this study were in

Groups 2 and 3. Tolerant indicator species that were always found in urban and polluted sites were

Cheumatopsyche cognita, Ecnomus mammus, Leptocerus chiangmaiensis, Heumatopsyche globosa
and Potamyia panakeia. Sensitive indicator species that were always found in forest sites were
Macrostemum midas, Macrostemum fastisum, Hydropsyche uvana. The Trichoptera community can
be used as an indicator of land use change and degradation in watersheds.
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Species Diversity and Distribution of Cladocerans and Copepods
in the Floodplain of the Mun River

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

The species diversity and distribution of cladocerans and copepods from 70 habitats in the
floodplain of the Mun River in Surin, Sri Sa ket and Roi Et Provinces were investigated. Qualitative
samples were collected using a 60 pum plankton net during pre-monsoon (April 1999 and May 2000)
and post-monsoon (October 2000) periods. Sixty-two species from 32 genera of cladocerans were
identified, four (Grimaldina brazzai Richard, Macrothrix malaysiensis Idis & Fernando,
Pseudosida ramoza Doday and Diaphanosoma sp.) of which are new to Thailand. Most
cladocerans recorded were common and circumtropical species. The most frequently recorded
species were Bosminopsis deitersi Richard (98.6% of the sampled localities), followed by
Ceriodaphnia cornuta Sars (97.9% of the sampled localities), Moina micrura Kurz (87.1% of the
sampled localities), Diaphanosoma volzi Stingelin (87.1% of the sampled localities) and D. excisum
Sars (84.3% of the sampled localities). A total of 11 species of calanoid copepods was recorded.
The most frequently recorded calanoids were Mongolodiaptomus botulifer (Kiefer) (74.1% of the
sampled localities) and Neodiaptomus yangtsekiangensis Mashiko (71.4% of the sampled
localities). However, some cyclopoid specimens are still in the process of identification.
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Taxonomy of Ferns at Thung Salaeng Luang National Park

S. Jujia (Graduate Student), S. Masuthon (Thesis Advisor)
Department of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

Ferns at Thung Salaeng Lauang National Park were surveyed and collected. Specimens were
identified using morphological characters and identification keys. Specimens were compared with
identified specimens deposited at The Forest Herbarium, Royal Forest Department, and The
Sirindhorn Herbarium, Department of Agriculture. The study focused on morphological characters
and ecological distribution of the species in the area. Twenty-one families, 40 genera and 74 species
were found, including aquatic, terrestrial and epiphytic ferns, in various forest types.

118 Abstracts : Research and Thesis 2002



NS AN g UAMNRAINBRAVDININUIDA LU LR AIUITRI LA LRAIU 11

Aaa s o =2 o el 2 a A e 2 '
FAINT Ueriay (uﬂﬂﬂ?:n), uHua Ltﬁxﬁjfé’ﬂﬂ (E?'Hn?ﬁ”’lﬂ?ni"m), Zf@i/'] ﬁ7§y@?mw (a']?']?ﬂnl]?ni"ﬂf?i])

MATTITIINET AMUSTINNAIRAT URINENFLVOULAY 8.48009 9. YaUKAY 40002

Wisnlsuanananoinuasaiuindaluunsindis 13 unss uazunssialva 3 unas luwmqﬂmuuﬁwﬁgwm
JWIAFNAUAT LABLALAIDE1IAI8D LLa:éﬁLﬁui'mﬁ”aU%%L%aqmmmaaua:ﬂ% FTWIBRaUNINGIAN 2541 DaLdan
Tgunow 2542 wusnwihdanivae 11 296 32 ana 41 viia unasinlng (10 296 27 ana 34 viia) Fanunanosha
nuwsinde (11 294 23 ana 28 via) 21 phanuluunssiigasuuy 16 Tfia uIBNUMINLASILTN8
dseinalne Vl,ﬁmsmﬁé'mg'mﬁwmLLaz?ja"’mmmaﬂs:ﬂ'ﬁﬂuaamm‘fﬁ@ﬁwu MINATEAUDLUNBNNTNIZNLAIVDS
nlulnssaAtasiwIn 142 draeing @TwIUSmeﬁWL%Eﬂ PATN T,@Uﬂ']i%’@ﬂa;mméiomﬁmiamhﬂ UPGMA i@z
SA3IsusUUREIGgauMANTiUL Ordination Space @28 HMDS lénasanndasin da ﬂejumﬁmiamﬁgmmlu
ussinlva wminuanluuwssodagosuunit Aa Limnometra anadyomene Waz Strongylovelia sp. 1 &uan 3
ngu \HuwunssadodasluunssinfsndanwasuandranmioSanfouiweslunsdnmessil e ﬂ@:uﬁ 1 1Ju
ustingie R T Ao 9sindn mﬁmﬂuﬂm-@mmau{wga W InAiwuLos Ao Mesovelia vittigera mjuﬁ 2 1w
Lmﬁiaﬁﬂﬁdﬁﬁmmiﬁﬂwﬁ’mau{’]ga aullunsa-ansvesing saufinutionde Microvelia leveillei waz Merragata
pallescens ﬂéjwﬁ 3 Lﬂmm&iw{'}ﬁoﬁﬁmﬂﬁﬁﬂvlvdﬁwaaﬁﬂga ﬂ’a'ml,ﬂuﬂi@-@i'lwaaﬁﬂga Wufinutay fe Neogerris
parvulus agﬂvl,éﬁw aMIMaNTRaUaEMINTzINBvasIIwinda luunasihfsazund i nadanuuandrsiuann
Lmdaﬁwvl%aﬁmwﬁﬁzyluudLflw,msidmﬁnﬁmwwmnwmsta%'am‘w dmaiiWihuazanudunse-dsaaing
NAABINIINIZANHA) LLEIZﬂ’J’]lJ‘IIﬂ‘I;SJ"IJENN?%I%Lmﬁix‘iﬁﬁﬁx‘i

Comparison of Species Diversity of Freshwater Bugs (O. Hemiptera: Insecta)
Between Lentic and Lotic Habitats

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

Qualitative sampling of aquatic bugs was conducted monthly during the period July 1998 to June
1999 from lentic and lotic habitats at Phu Phan National Park, Sakonakorn province. The aim of
this study was to compare species diversity of freshwater bugs between both habitats. A total of 11
families, 32 genera and 41 species were found. The lotic bugs (10 families, 27 genera, 34 species)
were more diverse than the lentic bugs (11 families, 23 genera, 28 species). Twenty-one species
occupied both habitats. Sixteen species were new records for Thailand. Pattern analysis of the
distribution of aquatic bugs using UPGMA and HMDS (in the PATN statistics package) gave
similar results as follows: group 1 comprised lotic habitats in which only Limnometra anadyomene
and Strongylovelia sp. 1 were abundant; group 2 comprised lentic habits with low electrical
conductivity and high pH in which Mesovelia vittigera was a common species; group 3 comprised
lentic habitats with high conductivity and low pH in which Microvelia leveillei and Merragata
pallescens were commonly found; the last group comprised lentic habitats with high conductivity
and pH in which Neogerris parvulus was a common inhabitant. This study showed that the diversity
and distribution of freshwater bug species in lentic and lotic habitats differed mainly due to the
adaptation of morphological structures to water current. Lotic habitats played an important role for
biodiversity conservation. Water conductivity and pH affected distribution and abundance of lentic
bugs.
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Distribution of Fairy Shrimps and Zooplankton in Temporary Waters
in Khon Kaen and Udon Thani Provinces

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

The distribution of fairy shrimps and associated zooplankton in temporary waters in Khon Kaen and
Udon Thani Provinces was investigated during the rainy season from April 1999 to May 2001.
Sixty-five localities with fairy shrimps were found in Khon Kaen, whereas only 42 localities were
found in Udon Thani. Two species of fairy shrimps were identified. Streptocephalus sirindhornae
Sanoamuang et al., 2000 has, to date, been recorded in 104 localities in both provinces, while
Branchinella thailandensis Sanoamuang & Saengphan, 2002 has been found in 8 localities only in
Khon Kaen. The two species co-occurred in 5 localities. Eighty-six species of rotifers, 21 species of
cladocerans, 11 species of calanoid copepods and 3 species of cyclopoid copepods have been
recorded from the samples examined. Of the calanoid copepods that were recorded, Neodiaptomus
songkhramensis Sanoamuang & Athibai is new to science. Frequently recorded rotifers were
Polyarthra vulgaris Carlin (90% of the sampled localities), Lecane papauna (Murray) (67.5% of the
sampled localities), Plationus patulus (Miller) (53.8% of the sampled localities) and L. bulla
(Gosse) (47.5% of the sampled localities). Frequently recorded cladocerans were Moina micrura
Kurz (91.3% of the sampled localities) and Diaphanosoma excisum Sars (57.5% of the sampled
localities). A frequently recorded calanoid copepods was Phyllodiaptomus praedictus Dumont &
Reddy (65%of the sampled localities).
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Application of GIS for Distribution Analysis of the Elephant (Elephus maximus
Linnaeus, 1758) at Phu Khieo Wildlife Sanctuary, Changwat Chaiyaphum

S. Vinitpornsawan (Graduate Student), N. Bhumpakphan (Thesis Advisor)
!Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

In this research, Remote Sensing and GIS techniques and field surveys will be used to study the
distributions of elephants in Phu Khieo wildlife sanctuary, Chaiyaphum province, in relation to the
environmental factors that affect the elephants distribution and survival, i.e., habitat, water, food
and saltlick availability and other physical factors. These factors will be taken into account in the
estimation of habitat suitability and distribution. This is very important for the management of
elephants and other wildlife. The objective is to study the relationships between the factors affecting
habitat selection and to investigate the possibility of applying GIS techniques to estimating elephant
distribution. The results of the study will be of great use for wildlife management and conservation
at Phu Khieo wildlife sanctuary and will be a guideline for conducting efficient wildlife studies in
the future.
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Nest-site Selection by White-nest Swiftlets, Collocalia fuciphaga (Thunberg) 1812,
at See-Ha Islands, Phattalung Province

S.Viruhpintu (Graduate Student), K. Thirakhupt (Thesis Advisor), A. Pradatsundarasar (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Eight caves in the See-Ha islands (3 on Nathevada island, 3 on Rusim island and 2 on Taso island,
located at 7° 25 30” N, 100° 15” 44”E) used by White-nest Swiftlets as their breeding sites were
examined for nest-site characteristics. The study was carried out in October 2001. By systematic
sampling, 125 nest-sites from 25 nest-patches were investigated for the texture of cave wall, the
position in the caves and the height above the ground. Results indicated that selection was
determined by the unique characters of cave wall, position and height rather than loy random
selection. 12 % of nest-patches were found on the ceiling and 88 % on the sheer wall with an angle
of £90° to the horizontal line. Most nest-patches, ranging from 1-80 m? in area and 2.5-15 m in
height, were found on smooth wall. Nest-sites characterized as smooth and depressed with
supportsers were most often selected (57% of smooth sites). Supporters (protruding rocks and
almost u-shaped lines) were found in all nest patches. These characters could play an important role
in the ness survival.This is the first-reported data on nest-site characteristics and is important for the
development of the interior wall structure of swittlet culture houses.
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Soil and Plant Relationships along an Altitudinal Gradient in Doi Inthanon National
Park, Northern Thailand

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

A study on soil and plant relationships along an altitudinal gradient was conducted in Doi Inthanon
National Park, Chiangmai, Thailand. The purpose of the study was to elucidate the changing
patterns of community characteristics from lowland to mountain vegetation in the tropical monsoon
climatic zone of mainland Southeast Asia by using floristic composition and species abundance data
collected from 45 plots set at different altitudes and in different forest types. Another purpose was

to investigate the soil properties determining forest community distribution along an altitudinal
gradient. Community classification by cluster analysis indicated that 45 sample vegetation stands
could be classified floristically into three forest zones along an altitudinal gradient, namely lowland,
transition and montane forest zones, and were clustered into six forest community groups. Tree
density and basal area increased with increasing altitude. Diversity of trees sharply increased from
the lowland zone to an altitude of 1,800 m asl and gradually decreased above 1,800 m asl as shown
by species diversity and species richness indices. In contrast, evenness indices were not greatly
different along the altitudinal gradient. Study of soil and plant relationships showed that almost all
soil properties in the six forest community groups were significantly different. However, study of
the relationships between factors indicated that altitude was a major influence on both plant
distribution and soil properties.
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Autecology of Isoetes coromandelina L.: an Endangered Species of Thailand

S. Chomko' (Graduate Student), S. Thammathaworn? (Thesis Advisor),

A. Thammathaworn® (Thesis Co-advisor) and S. Bunnag® (Thesis Co-advisor),
'Department of Biology, Faculty of Science, Mahasarakham University, Maha Sarakham 44150
2School of Biology, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000
*Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen 40002

Survey and collection of environmental data of Isoetes coromandelina L.was conducted by random
sampling in 36 provinces around Thailand from Oct. 1999 to Sep.2001. We discovered
I. coromandelina in 15 provinces: Maha Sarakham, Roi Et, Khon Kaen, Udon Thani, Nong Khali,
Kalasin, Ubon Ratchathani, Srisaket, Surin, Buriram, Sa Kaeo, Prachinburi, Sukhothai, Tak, and
Songkhla. I. coromandelina was found in paddy fields with lentic, clear fresh water at 5-50 cm
depth. It was dispersed in a clumped pattern from 0.1-1 acre where it is found. The soils were sandy
loam, silty loam, loamy sand, loam and sand, with 7, 3, 3, 1, and 1 samples, respectively. Results of
soil analysis were pH (4.02-6.08), EC (0.11-0.54 mS/cm), K (7.73-129.87 ppm), total N (0.009-
0.058 ppm), PO, (30.62-697.89 ppm), and SO,* (6.57-17.09 ppm), Shoot apex culture was
successful in Moore (M) medium. Anatomical studies of root, stem, leaf and sporangium were
made using a paraffin method. Plants had a protostele stem and produced secondary tissue. The
pustulate megaspore, at 300-550 microns, and the papillate microspore, 25-45 microns in diameter,
was studied by SEM.
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Species Diversity of Orchidaceae in Thong Pha Phum Forest,
Kanchanaburi Province

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

The diversity of Orchidaceae in Thong Pha Phum Forest, Kanchanaburi Province, was investigated
from April 2002 to September 2002. Information on morphological characteristics, ecology and
distribution is needed to understand the diversity of this family. Plants were collected for
identification from various habitats: mixed deciduous forest, dry evergreen forest, montane forest
and an old clearing. At present, 35 specimens have been collected. Fertile specimens have been
identified to species level. Eight species were found: Bulbophyllum suavissimum Rolfe,
Bulbophyllum siamense Rchb.f., Dendrobium scabrilingue Lindl, Panisea apiculata Lindl,
Oberonia acaulis Griff, Habenaria rhodocheila Hance, Flickingeria albopurpurea Seidenf,
Pecteilis constrictus (Lindl.) Lindl. 15 species were identified to generic level from sterile
specimens as follows: 1 species of Luisia, 2 species of Cleisostoma, 1 species of Trichotosia, 1
species of Ceratostylis, 1 species of Geodorum, 1 species of Eria, 1 species of Rhynchostylis, 4
species of Bulbophyllum and 3 species of Dendrobium. When the plants produce flowers, the
unknown species can be identified and enumerated.
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Numerical Taxonomy of Cassia sensu lato

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

Cassia sensu lato is one of the largest genera of flowering plants. This genus occurs naturally in the
tropics around the world. The members of this genus are utilized for many purposes, such as for
medicinal plants, ornamental plants and timber. Some species are difficult to determine due to the
occurrence of morphological complexes. Accordingly, Irwin and Barneby (1981) separated this
genus into three genera namely, Cassia sensu stricto, Senna and Chamaecrista. However, some
plant taxonomists, for example, Larsen et al. (1984) in “The Flora of Thailand”, still placed all
species in a single genus. More recently, Larsen classified Cassia sensu lato into the three genera as
mentioned above in “Flora Malesiana”.
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Bryophyte Diversity at the Summit of Khao Luang, Huaiyang Waterfall
National Park, Prachuap Khiri Khan Province

S. Chantanaorrapint (Graduate Student), T.Boonkerd (Thesis Advisor), O. Thaithong (Thesis Co-advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok, 10330

The bryophyte diversity at Khao Luang, Huaiyang Waterfall National Park, Prachuap Khiri Khan
Province, was investigated from October 2000 to November 2001 at elevations ranging from 1,000
to 1,200 meters above mean sea level. So far, five hundred and twenty specimens have been
collected. Preliminary results indicate that there were 35 species of mosses, 38 species of liverworts
(5 species of thalloid liverworts and 33 species of leafy liverworts) and 1 species of hornwort
among the specimens. Two species of mosses, namely Fissidens bogoriensis M. Fleisch.and

Rhodobryum ontariense (Kindb.) Paris, and three species of leafy liverwort, namely,
Drepanolejeunea dactylophora (Gott., Lindenb. & Nees) Schiffn., Plagiochilion oppositus (Reinw.,
Blume & Nees) S. Hatt. and Spruceanthus semirepandus (Nees) Verd., are new records for
Thailand. Descriptions, line drawings and ecological information for each species have been
prepared. The collected specimens have been deposited at the Professor Kasin Suvatabhandhu
Herbarium (BCU), Department of Botany, Faculty of Science, Chulalongkorn University.
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Composition and Distribution of Fish Larvae in Coastal and Adjacent Areas between
Klong Kluai and Laem Hin Thung, Suksamran Subdistrict, Ranong Province

S. Poungchareanl Graduate Student), A. Termvidchakorn? Thesis Advisor)
! Department of Marine Science, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900

2 Fisheries Museum Institute, Department of Fisheries, Ministry of Agriculture & Cooperatives,
Kasetsart University Campus, Chatuchak, Bangkok 10900

The composition and distribution of fish larvae in coastal and adjacent areas from Klong Kluai to
Laem Hin Thung, Suksamran subdistrict, Ranong province between July 2000 andJune 2001 were
studied. A total of 13 sampling stations were operated every month. Environmental parameters
(temperature, salinity, transparency and dissolved oxygen) were measured in situ. There were 33
families of fish larvae obtained in the study area including 12 families of economic
importance(88.49% of total fish larvae). The most abundant family was Clupeidae while Gobiidae,
Chandidae, Blenniidae, Engraulidae and Sillaginidae were next in numerical rank, respectively. The
density of total fish larvae was high during the South West monsoon. The larvae were more densey
and widely distributed in the coastal area than in the mangrove area, especially at Kam Nui Island,
and Klong Kluai and Klong Kam Phoun Estauries. The study of relationship between
environmental parameters and density of fish larvae did not show strongly statistically significant
either monthly density of fish larvae. Only salinity and density of zooplankton were shown to be
related to density of fish larvae.
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A Comparative Study of Species Diversity and Abundance of Dung Beetles
(Coleopotera: Scarabaeidae) in the Primary and Secondary Forests
at Ton Nga Chang Wildlife Sanctuary, Songkhla Province

S. Boonrotpong (Graduate Student), C. Pholpunthin (Thesis Advisor), S. Sottipun (Co-Advisor)
Department of Biology, Faculty of Science, Print of Songkhla University, Hat Yai District, Songkhla 90112

The purpose of this study is to study species diversity, abundance spatial distribution and
fluctuation by seasonality and forest type of dung beetles. Ordination and Cluster analysis were
used and it was found that beetles could be grouped by forest type, i.e., primary forest dung beetles
and secondary forest dung beetles. A total of 20 species belonging to 7 genera, 5 tribes and 2
subfamilies were identified. Microcopris reflexus, Oniticellus tessellatus, Onthophagus pilularius,
O. taeniatus, O. ventralis, O. sp. 3 and O. sp. 4 were restricted to the primary forest. The genus
Onthophagus was the most diverse species group in which 12 species were found. The abundances
of dung beetles were not significantly different between the primary forest and the secondary forest,
except Onthophagus sp. 2 which was significantly different between both forests. Dung beetles
were divided into two functional groups: rollers and tunnellers. The roller group was found more in
the wet season than in the dry season whereas the tunneller group was found more in the dry season
more than in the wet season.
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The Use of Phytoplankton Biodiversity for Monitoring Water Quality
in the Rama IX Lakes, Pathumthani Province

S. Pongswat" (Graduate Student), S. Thammathaworn® (Thesis Advisor)
N. Thanee® (Thesis Co-advisor), Y. Peerapornpisal® (Thesis Co-advisor)
'School of Biology, Institute of Science, Suranaree University of Technology, Muang District,
Nakhon Ratachasima 30000
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

A study of the biodiversity of phytoplankton was conducted in order to monitor water quality in the
Rama IX Lakes, Pathumthani Province, Thailand, from February 2000 to January 2001.
Phytoplankton was found in both lakes and was classified into 6 divisions, 12 orders, 28 families,
60 genera and 95 species. Assessment of water quality indicated that the first lake was mesotrophic.
The phytoplankton which could be used to indicate mesotrophic status were Cylindrospermopsis
raciborskii (Wolosz) Seenayya & Subba, Peridinium cunningtonii Lemm and Ceratium
hirundinella (O.F. Muell) Dujardin. The second lake was oligotrophic to mesotrophic. The
phytoplankton, which could be used to indicate oligotrophic to mesotrophic status, were
Cylindrospermopsis raciborskii (Wolosz) Seenayya & Subba, Peridinium sp. 1, Peridinopsis
cunningtonii Lemm, Anomoeoneis vitra (Grunow) Ross and Staurastrum perundulatum Gionlel.
The water of both lakes, as classified by the surface water quality standards of Thailand, could be
placed in the second category, but the water hardness exceeded the water quality standards of tap
water. So the water from both lakes are relatively clean and are suitable for household consumption
after being properly treated.
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Breeding Ecology and Agricultural Field Utilization of the Green Peafowl
Pavo muticus Linnaeus, 1766 at Doi Phu Nang National Park

S. Arrathrakorn (Graduate student), W. Meckvichai (Thesis Adivisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

The breeding season of the green peafowl is around November to May. The territorial area is 0.301
+ 0.073km?. Some parts of territories overlap. Display areas are found on plains on fine gravel or on
dusty areas of hill ridges with open canopies during November to May; 3.46+1.84 m? is the average
area. The number of display areas increases with the amount of open area and has negative
correlation with canopy cover, ground cover, as well as the abundances of shrubs and herbs. Green
peafowls nest on hill cracks or grassy plain areas of dry deciduous forest that have never been fired
after December. Young are found in March with 2-4 young per female. The brood rearing area lies
along a hill column with high undergrowth, and is occasionally found near the male’s display area.
Green peafowl were observed in 39 out of 93 samplings of various agricultural fields. Traces in
agricultural fields found between August 2000 and March 2001 which was at the same time as
when corn was seeding until ploughing, black beans were cultivated, peanuts were flowering until
harvesting and ploughing, and cotton was flowering until after harvesting. Green peafowls did not
use agricultural fields when humans were present. The number of green peafowls and the time spent
in agricultural fields were significantly correlated with crop-growth period and crop height. The
average number of green peafowls and the time spent in agricultural fields were positively
correlated with arthropod abundance in the forest. On the other hand, there was a negative
correlation with seeding plant abundance and vertebrate abundance in the forest. The average
temperature in the morning was also correlated with the average number of green peafowls that use
the agricultural field in the morning.
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Ethnobotany in Bung Khong Long Non-Hunting Area, Nong Khai Province

S. Suksri' (Graduate Student), S. Premcharoen ? (Thesis Advisor)
YProgram of Economic Botany, Faculty of Liberal Arts and Science, Kasetsart University,
Nakhon Pathom 73140
2Zoology Section, Faculty of Liberal Arts and Science, Kasetsart University, Nakhon Pathom 73140

The species diversity, ecology and utilization by villagers of plants in Bung Khong Long Non-
Hunting Area, Nong Khai Province, were investigated from March 2001 to April 2002. The
ecological structure of the plant community in the area was also studied using a quadrat method.
Twenty-two plots of 10x10 meters were laid out to conduct tree measurements, while plots of 4x4
meters and 1x1 meters were established to measure shrubs and herbs. Local names, uses and
benefits of plants were determined by interviewing villagers. The research determined 95 families,
217 genera and 280 species of plants. The families with most species were Euphorbiaceae,
Rubiaceae and Annonaceae. Chemical properties of the soil were: average organic matter content
1.64 %, cation exchange capacity 0.497 me/100 g, pH 4.85, total N 0.152 % and exchanged K 0.405
%. A total of 198 families from 4 villages were interviewed. Plants of the study area used by
villagers comprised se families, 126 genera and 150 species. The plant families with the most

beneficial species were Euphorbiaceae, Annonaceae and Moraceae of the beneficial species, 62
species were used as edible plants, 49 species for medicinal plants, 10 species for fuel wood and 26
species for other purposes.
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Diversity of Macroalgae and Benthic Diatoms in the Golden Jubilee Thong Pha Phum
Project, Thong Pha Phum District, Kanchanaburi Province

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

The diversity of macroalgae and benthic diatoms was studied during a 1 year period (August 2001-
April 2002) at Thong Pha Phum District, Kanchanaburi Province. The samples were collected from
8 sites that covered the project area. Twelve species of macroalgae were found and classified into 3
divisions. The freshwater red alga, Batrachospermum macrosporum (Montague), was found, from a
preliminary study of water sources, to indicate clean water. The species that is characteristic of
polluted water is Stigeoclonium lubricum (Diltw) Kiitzing. Seventy two species of benthic diatoms
were found. The freshwater epilithic diatoms, Frustulia romboides (Ehrenberg) and Stauroneis
phoenicenteron (Nitzsch). Ehrenberg, were dominant and indicated clean water. The benthic
diatoms that were characterised as tolerant towards eutrophication, organic pollution and high
turbidity are Gomphonema parvulum (Kutzing) Grunow and Nitzschia palea (Kitzing).
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Diversity of Benthic Insects in the Golden Jubilee Thong Pha Phum Project,
Amphur Thong Pha Phum, Kanchanaburi Province

S. Jitmanee (Graduate Student), C. Phalaraksh (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Maung District, Chiang Mai 50200

This is a study of the diversity of benthic insects and its relationship with physico-chemical
properties and nutrient status of streams in the Golden Jubilee Thong Pha Phum Project area.
Sampling was conducted at six sites, four times per year. In the first sampling, 11 orders and 74
families of benthic insects were found. The study sites were divided in to 2 groups by using the
physico-chemical properties of the water. At Huay Jokkradin, Huay Etong and Huay Phapae, 5
Coleopteran families and 8 Odonata families were found. The greatest abundances of Coleoptera
and Odonata were found at Huay Etong and Huay Jokkradin, respectively. For the other group of
sites, which comprised Huay Pakkok, Huay Khayeng | and Huay Khayeng II, 10 Coleopteran
families and 7 Odonatan families were found. The greatest abundance of Coleoptera and Odonata
were found at Huay Pakkok. The first group comprised oligotrophic sites which had low nutrients
and low conductivity. The second group comprised mesotrophic sites which received waste water
from villages and agricultural areas.
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Alkaline Sulfite Pulping and ECF-Bleaching of Dendrocalamus asper Backer

S. Kamthai (Graduate Student), P. Puthson (Thesis Advisor)
Department of Forest Products, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

The utilization of bamboo (Dendrocalamus asper Backer) in pulp and paper industries was studied.
The objectives of the research are to produce high quality pulp with high pulp yield and minimal
environmental impact. The research investigated the physical and chemical properties, and the fiber
morphology of bamboo, Kappa number and pulp yield of alkaline sulfite pulping compared with
those of kraft pulping, and ECF-bleaching (Elementally-Chlorine Free Bleaching) The results
showed that the specific gravity of the bamboo was 0.71 and the major chemical components were
holocellulose 74.08%, lignin 28.56% and ash 1.53%. Data were collected concerning bamboo fiber
morphology. It indicated that fiber length was 3.10 mm, fiber width was 19.67 microns and the cell
lumen was 4.33 microns. Alkaline sulfite pulping (AS) of bamboo produced a higher kappa number
and pulp yield by 17 points and 11%, respectively, than did kraft pulping. The addition of 0.1%
anthraquinone (AQ) to AS pulping reduced kappa number by 20 points. At the same kappa number
of 12, the unbleached pulp yields from AS-AQ and kraft pulping were 55.57% and 46.32%,
respectively.
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Distribution of Fairy Shrimps and Zooplankton in Temporary Waters
in Maha Sarakham and Roi Et Provinces

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

The distribution of fairy shrimps and associated zooplankton in Maha Sarakham and Roi Et
Provinces was studied during May 1999 and July 2001, using a 500 um net for fairy shrimps and a
30 um net for zooplankton. Seventy localities in Mahasarakham and 74 localities in Roi Et where
fairy shrimps occurred were found. Two species of fairy shrimps (Streptocephalus sirindhornae
Sanoamuang, Murugan, Weekers & Dumont 2000 and Brachinella thailandendis Sanoamuang &
Saengphun) were recorded. Seventy-seven species of rotifers, 18 species of cladocerans, 16 species
of calanoid copepods and 3 species of cyclopoid copepods have been recorded from the samples
examined. Of the calanoid copepods that were recorded, Dentodiaptomus sarakhamensis
Sanoamuang & Lekchan and Phyllodiaptomus roietensis Sanoamuang & Lekchan are new to
science, and Mongolodiaptomus pectinidactylus (Shen & Tai) is new to Thailand. Frequently
recorded rotifers were Polyarthra vulgaris Carlin (88.8% of the sampled localities), Lecane
papauna (Murray) (67.5% of the sampled localities), Plationus patulus (Mduller) (77.5% of the
sampled localities) and L. bulla (Gosse) (47.5% of the sampled localities). Frequently recorded
cladocerans were Moina micrura Kurz (90% of the sampled localities) and Diaphanosoma excisum
Sars (62.5%of the sampled localities). Frequently recorded calanoid copepods were
Mongolodiaptomus calcarus (Shen & Tai) (51.4% of the sampled localities) and Phyllodiaptomus
praedictus Dumont & Reddy (40.9% of the sampled localities).
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Identification and Distribution of Fish Larvae in a Mangrove Area at
Klong Ngao, Ranong Province
S. Wongchinvit * (Graduate Student), A. Termvidchakorn ? (Thesis Advisor)

'Department of Marine Science, Faculty of Fishery, Kasetsart University, Bangkhaen, Bangkok 10900
’Fisheries Museum Institute, Department of Fisheries, Bangkhaen, Bangkok 10900

Fish larvae in the mangrove area at Klong Ngao, Ranong Province, were studied between December
2000 and November 2001. There were 9 sampling stations along the canal and coastal area. Fish
larvae and zooplankton specimens were obtained using a Bongo net with mesh sizes of 500 and 330
microns. Physical factors, i.e., salinity, temperature and dissolved oxygen, were measured in situ.
There were 11,404 individuals of fish larvae collected comprising 37 families or which 20 families
were commercially important. The Family Gobiidae was the most abundant and widely distributed
in both mangrove and coastal areas. The average abundance was 46 individuals/1,000 m® of sea
water. The abundances of fish larvae in the families Blenniidae, Engraulidae, Clupeidae and
Chandidae were 17, 7, 4 and 2 individuals/1,000 m® of sea water, respectively. The post Northeast
monsoon Period was the best time for fish larvae. Larvae were abundant and were widely
distributed in mangrove area but fish eggs showed the maximum abundance of 35 individuals/1,000
m? of sea water and widely distributed in the coastal area. Abundances of fish larvae were highly
significantly different whereas the abundances of the fish eggs were only significantly different
among monthly collections.Relationships were found between fish larvae and the environmental
parameters, were salinity and temperature.
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The Reproductive Ecology of Trees in Dry Dipterocarp Forest
at Nong Rawiang Nakhon Ratchasima

S. Ratree ! (Graduate Student), S. Thammathaworn ? (Thesis Advisor),
A. Thammathaworn °, (Thesis Co-advisor), B. Ponoy * (Thesis Co-advisor)
! Rajamangala Institute of Technology, Northeastern Campus, Nakhon Ratchasima 30000
2 School of Biology, Institute of Science, Suranaree University of Technology, Nakhorn Ratchasima 30000
¥ Department of Biology, Faculty of Science, Khon Kaen University, Khon Kaen 40002
* Silvicultural Research Division, Forestry Research Office, Royal Forest Department, Bangkok 10900

The reproductive ecology of trees in dry dipterocarp forest at Nong Rawiang, Nakhon Ratchasima,
was studied during the years 2000 to 2002. Replicated sampling by quadrats followed Releve’s
method. Quadrat size was 40x40 m? and 8 quadrats were used to represent the whole study area.
The objectives of the research were to list and describe plant species, observe flowering
phenomena, make pollinator observations, determine pollen efficiency, seed quality, seed
dispersion, and prepare a collection database of fruit and seed morphology. The forest comprised 38
species, 33 genera and 22 families of trees. Most trees started flowering between January and May.
Most tree species produced bisexual, cup-shaped flowers with yellow petals in terminal panicles.
Light radiation was the most important factor affecting flowering of species with a relative
correlation of 67.10%. There were four dominant species, consisting of Shorea siamensis,
Ellipanthus tomentosus, Xylia xylocarpus, and Sindora siamensis. Three types of E. tomentosus
flowers were found; for the fertile flower type, 40.74% of pollen germinated. Xylocopa sp. was the
most frequent E. tomentosus flower visitor especially between 10.00 am and 2.00 pm.
E. tomentosus produced many flowers and fruits but seed germination was only 16% on average. In
natural sites, seedling survival was 1.26%, probably because of seed destruction by insects, which
was recorded as being 61.08%. The main seed pest was a yellow larva (Araecerus sp.). However,
reproductive success of E. tomentosus was 41%.
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Species Composition and Abundance of Ants (Hymenoptera: Formicidae) on Canopy
Trees in Lowland Tropical Rain Forest at Ton-Nga Chang Wildlife Sanctuary,
Songkhla Province
S. Tongjerm* (Graduate Student), S. Wattanasit* (Thesis Advisor), D. Wiwatwitaya® (Thesis Co-advisor)

'Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai District, Songkhla 90112
2 Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

The species composition and abundance of canopy insects, with specific reference to ants
(Formicidae), were studied in 100x100 m? on the edge and interior of lowland tropical rain forest at
Ton-Nga Chang Wildlife Sanctuary, Songkhla province. Insects were collected during November
2001, January 2002 and March 2002 using Pyrethroid fogging (1:49 Diesel). In total, 8641
individuals were collected from 13 Orders: Blattodea, Coleoptera, Collembola, Dermaptera,
Diptera, Homoptera, Hemiptera, Hymenoptera, Isoptera, Lepidoptera, Mantodea, Orthoptera and
Thysanoptera. The dominant group was the ants (Hymenoptera: Formicidae). Camponotus sp. 13,
C. sp. 9 and Dolichoderus thoracicus were the most abundant with 712, 413 and365 individuals,
respectively. Regarding habitat preference, C. sp. 13 was dominant in the forest interior whereas D.
thoracicus was dominant at the forest edge. The abundance of C. sp. 9 was similar in both habitats.
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Economic Valuation of Non-Use Values: A Case Study of Thung Yai Naresuan
Wildlife Sanctuary, Kanchanaburi and Tak Provinces

S. Naruchaikusol* (Graduate Student), P. Kantungkul? (Thesis Advisor)
YInterdisciplinary Program in Resource Management, Faculty of Graduate School, Kasetsart University
Department of Agriculture Economics and Resources, Faculty of Economics, Kasetsart University,
Bangkhgen, Bangkok 10900

Thung Yai Naresuan Wildlife Sanctuary is unique in that it the largest protected area in Thailand
and contains the highest biodiversity in the world. Thung Yai Naresuan Wildlife Sanctuary is
registered as a “World Natural Heritage Site”. The objective of this study was to assess non-use
values of natural resources and the environment of Thung Yai Naresuan Wildlife Sanctuary by
using the Contingent Valuation Method (CVM) with a dichotomous referendum type in the form of
double bound questions. It aimed to measure a non-user’s Willingness To Pay (WTP). A total of
1,280 samples were taken. This study found that the mean WTP to conserve the whole natural
resource and environment of Thung Yai Naresuan Wildlife Sanctuary was 726.98 baht per person
per year or approximately 24,239 million baht per year. The mean WTP for conservation of the key
stone species (i.e.,the Indochinese Tiger) in Thung Yai Naresuan Wildlife Sanctuary was 760.32
baht per person per year or approximately 25,350 million baht per year. These results can be used as
basic information to make decisions concerning natural resource and environmental management
policies in the future.
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Species Diversity of Entomopathogenic Fungi in Nam Nao National Park

A. Wongkaeo (Graduate Student), S. Sirimungkararat (Thesis Advisor)
Department of Entomology, Faculty of Agriculture, Khon Kaen University,Maung District, Khon Kaen
40002

Entomopathogenic fungi were surveyed in Nam Nao National Park, Petchabun province, between
August 1999 and February 2001. Two sites were surveyed: the Huaw Yakruae Visitor Center and a
hiking trail. A total of 858 samples was examined. There were 34 fungal species identified from 643
insect specimens. The insects belonged to eight orders and seven families. The remaining 215
samples of entomopathogenic fungi were classified into five genera. In addition, sixteen samples of
fungus that infected spiders were also collected. There were three species of entomopathogenic
fungus reported as new records for Thailand: Hirsutella saussurei (anamorph) and Cordyceps
humberti (teleomorph), which were found on wasps (Icaria sp.), and Hymenostilbe odonatae
(anamorph) on a dragonfly (Odonata). The development, longevity, quantity and distribution of H.
saussurei and C. humberti on the individual wasp host, Icaria sp., were investigated. There were 14
configurations of the anamorph (H. saussurei). There were 23 configurations involving both the
anamorph and teleomorph found on the same wasp. Three configurations of only the teleomorph (C.
humberti) were observed. The longevities of H. saussurei and C. humberti were studied and they
were found to range from 134.1 to 189.0 days. From the total, the average percentage of samples of
H. saussurei was 27.3% and of C. humberti was 68.1%. Moreover, the quantities and distributions of
H. saussurei, H. saussurei+C. humberti (both stages) and C. humberti were studied. Observations of
Hymenostilbe aurantiaca and Cordyceps spp. on the individual ant host, Polyrhachis armata, were
also undertaken to determine development, longevity, quantity and distribution. The most important
conclusion from this work was that Cordyceps stroma could last through different seasons and
continue to be fertile for up to one year. This pattern has never been observed before in tropical
Cordyceps.
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Karyotypes of Some Species in the Family Viverridae

A. Sriphoom (Graduate Student), P. Chinorak (Thesis Advisor), R. Bunjongrat (Thesis Co-Advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Karyotypic studies of some animal species in the family Viverridae were conducted using the
lymphocyte culture technique. It was found that the masked palm civet (Paguma larvata (Smith)
1827), the common palm civet (Paradoxurus hermaphroditus (Pallas) 1777), the binturong
(Arctictis binturong (Raffles) 1821), and the three-striped palm civet (Arctogalidia trivirgata
(Gray) 1832), which are all in the subfamily Paradoxurinae, had chromosome complements of 2n =
44, 42, 42 and 40, respectively. In each animal, the numbers of metacentric, submetacentric,
subtelocentric and telocentric chromosomes were 7-11-10-16, 5-13-10-14, 5-13-6-18 and 9-11-6-
14, respectively. Animals from the subfamily Viverrinae, namely the large-spotted civet (Viverra
megaspila Blyth 1862), the large Indian civet (Viverra zibetha Linnaeus 1758) and the small Indian
civet (Viverricula indica Desmarest 1817) were found to have chromosome complements of 2n =
38, 38 and 36, respectively, and numbers of metacentric, submetacentric, subtelocentric and
telocentric chromosomes of 10-13-10-5, 10-12-12-4 and 10-13-10-3, respectively. In all species
studied, satellite marker chromosomes were consistently detected. Besides the conventional stain,
G-banding techniques were also developed. It was found that there were differences in numbers
and locations of G—bands in each species.
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Diversity of Ferns and Fern Allies Along the Natural Gas Pipeline in
Thong Pha Phum District, Kanchanaburi Province

0. Wannasri (Graduate Student), T. Boonkerd (Thesis Advisor)
Department of Botany, Faculty of Science, Chulalongkorn Unversity, Pathumwan, Bangkok 10330

The diversity of ferns and fern allies was investigated along the natural gas pipeline and nearby
natural forest in Thong Phaphum District, Kanchanaburi Province, from October 2001 to August
2002. Twenty-four plots of 20m X 20m (each with four, 5m X 20m subplots) were established
between KPO to KP33. along the pipeline. Pteridophyte diversities were determined by counting the
number of individuals in each 5m X 20m subplot. Species richness and species diversity indices
were estimated using Margalef and Shannon-Weiner diversity indices, respectively. The physical
environment and plant microclimate were related to pteridophyte diversity. Parameters that were
investigated included altitude, soil characteristics, leaf temperature and Photosynthetically Active
Radiation (PAR). So far, data from twelve plots has been collected and is now being analysed.
From these plots, 90 specimens of ferns and fern allies were collected and 47 species have been
determined.
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Species Diversity of Mayflies (Ephemeroptera: Leptophlebiidae) in
Yakraue and Phromlaeng Streams, Nam Nao National Park

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

Qualitative sampling of Leptophlebiid mayflies from Yakraue and Phromlaeng streams at Nam Nao
National Park was conducted monthly from July 1998 to December 1999. Six genera and eight
species of adults were collected from Yakraue stream and five genera and seven species were found
in Phromlaeng stream. Both nymphal and adult stages of Choroterpes (Euthraulus) sp. 1 and
Cryptopenella sp. were abundant in both streams. C. (C.) proba, Choroterpides sp., Cryptopenella
sp., Habrophlebiodes sp., Isca sp. and Simothraulus seminiger were newly recorded for Thailand.
C. (E) sp. 1, C. (E.) sp. 2, Cryptopenella sp. and Choroterpides sp. showed non-seasonal life
history patterns, and adults occurred throughout the years of sampling. Observations on
microhabitat selection were conducted. Nymphs of Choroterpes (Euthraulus) spp. showed a
preference for cobble. Numbers of nymphs were positively correlated with substrate size. Based on
gut analysis, the 5 ™ to 9 ™ nymphal stages of Choroterpes (Euthraulus) spp. and Cryptopenella sp.
fed mainly on detritus, diatoms and algae, respectively. By rearing nymphs in the laboratory, the
successful association of nymphal stage and imago was made with C. (E.) sp. 1, C. (E.) sp. 3,
Choroterpides sp. and Cryptopenella sp. Water velocity and DO were significantly different in both
streams The numbers of nymphs were positively correlated to DO, but negatively correlated to
Total Dissolved Solid and pH.
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Morphology and Foraging Ecology of the House Gecko, Gekko gecko (Linnaeus, 1758)

A. Aowphol* Graduate Student), K. Thirakhupt® Thesis Advisor), J. Nabhitabhata? Thesis Co-
advisor)

'Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
“National Science Museum, Technopolis, Klong Luang, Pathum Thani 12120

The morphology of the house gecko G. gecko was studied using samples collected from Saraburi
Province. Adult males, distinguished by having prominent preanal pores and post anal sacs, were
bigger than adult females. There were few differences between males and females of medium size
with regards to external appearance. Morphometric data has been analyzed using statistics to
determine sex and age differences. The foraging ecology of the house gecko was investigated at a
residential area in Khao Kheow Open Zoo, Khao Kheow-Khao Chompoo Wildlife Sanctuary,
Chonburi Province from July 2001 to June 2002. The major type of food was insects, such as
moths, mantids, grasshoppers, dragonflies, beetles, crickets, bugs, butterfly larvae and bees, of
which sizes ranged from <1 to 4 centimeters. A lizard Calotes sp., SVL ~ 7 centimeters, was also
eaten by a large male gecko. A higher number of house geckos foraged in the rainy season (July
2001 to October 2001) than in the dry season (November 2001 to December 2001). Individual
differences in foraging behavior, and relationships between foraging behavior and ecological factors
have been investigated. Results of this study will determine whether optimal foraging theory can
explain the gecko’s foraging behavior.
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Species Specific Genetic Markers for Tropical Abalone in Thailand

A. Popongviwat' (Graduate student), P. Jarayabhand * (Thesis advisor),
Sirawut Klinbunga?® (Thesis Co-advisor)
'Department of Marine Science, Faculty of Science, Chulalongkorn University, Bangkok 10330
Marine Biotechnology Research Unit, National Center for Genetic Engineering and Biotechnology,
NSTDA Building 73/1, Rama VI Road, Rajdhevee, Bangkok 10400

Randomly amplified polymorphic DNA (RAPD) analysis was used to identify species-specific
genetic markers for three abalone species in Thailand: Haliotis asinina, H. ovina,and H. varia. Five
decanucleotide primers (UBC101, OPB11, UBC195, UBC197 and UBC271) were selected for
genetic analysis of abalone in Thailand. Seventy-two reproducible and polymorphic RAPD
fragments (320-2300 bp in length) were generated using primers UBC101 and OPB11. One
hundred percent of polymorphic bands were found for both primers. High genetic diversity levels
between H. asinina, H. ovina and H. varia was observed. A neighbor-joining tree constructed from
the average genetic distance between paired geographic samples indicated phylogenetically clear
separation between investigated abalone species (using two primers) and geographic samples of
H. asinina (using five primers). Phylogeography was obviously observed between H. ovina
originating from the Andaman Sea and that from the Gulf of Thailand. The primer UBC101 yielded
species-specific markers in H. asinina (1700 bp) and the Philippines sample (380 bp). The primer
UBC195 showed a species-specific nature in H. asinina (1030 and 650 bp). Primer UBC197
provided RAPD markers in H. asinina (1450 and 750 bp). Additional species-specific RAPD
markers in H. asinina (680 bp) and H. asinina from Talibong Island (880 bp) were identified by the
primer UBC271. No species-specific RAPD markers were found in H. ovina and H. varia.
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Comparative Anatomy of Aristolochiaceae in Thailand

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

The comparative anatomy of 15 species of Aristolochiaceae was investigated by epidermal peels
and transverse sections of leaves, petioles, aerial stems, rhizomes and roots. Leaf anatomical
characters which are useful for species identification are: the presence or absence of hairs; type and
distribution of hairs; presence or absence of secretory cells, silicifield cells, and stomata; type and
distribution of stomata; shape and wall of epidermal cells; presence or absence of epidermal
papillae; arrangement of the mesophyll; druse or amyloplast in the mesophyll or in the midrib;
sclerenchyma in the midribs and the bundle sheath. Petiole anatomical characters which are useful
for species identification are the presence or absence of hairs, silicifield cells, stomata, druse or
amyloplasts, sclerenchyma sheath or parenchyma sheath and the pattern of the vascular bundle.
Stem anatomical characters which are useful for species identification are the presence or absence
of hairs, stomata, silicifield cells, druse or amyloplasts in the cortex. From this investigation,
rhizome and root anatomical characters are not recommended for species identification.
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	ยีนแวคซีของข้าวปลูกเอเชีย (Oryza sativa) มีขนาดประมาณ 5.5 kb ประกอบด้วย 14 เอ็กซอนและ 14 อินทรอน ยีนแวคซีจะควบคุมการสร้างเอนไซม์ granule-bound strach synthase (GBSS) ที่จำเป็นต่อการสร้างแป้งอะไมโลสในเอนโดสเปิร์มของเมล็ดข้าว การแสดงออกของยีนจะสัมพันธ์กับปริมาณอะไมโลสในเมล็ดข้าว มีรายงานการค้นพบว่ามีดีเอ็นเอเคลื่อนที่ที่เรียกว่า รีโทรทรานสโพซันแทรกอยู่ในอินทรอนที่ 10 ของยีนแวคซี และนำมาใช้เป็นเครื่องหมายดีเอ็นเอในการศึกษาวิวัฒนาการของข้าวปลูกและข้าวป่าในภูมิภาคเอเชีย การค้นพบ p-SINE1 ในยีโนมข้าวได้จุดประกายให้นักวิทยาศาสตร์ใช้ p-SINE1 เป็นเครื่องหมายโมเลกุลในการศึกษาวิวัฒนาการของข้าวปลูกเอเชีย O.sativa ที่แบ่งตามสภาพภูมิศาสตร์ (geographical race/ecospecies/subspecies) 3 แบบ คือ Indica, Japonica และ Javanica โดยนักวิทยาศาสตร์ได้ให้ความสำคัญของการเกิดวิวัฒนาการของข้าวปลูกเอเชียแบบ อินดิกา (หรือ Hsien rice) และจาปอนิกา (หรือ Keng rice) โดยศึกษาความสัมพันธ์ระหว่างรีโทรทรานสโพซัน ที่ปรากฏในบรรพบุรุษของข้าวปลูกและข้าวปลูก ผลการศึกษาทำให้นักวิทยาศาสตร์ตั้งสมมติฐานว่าข้าวปลูกอินดิกามีสายวิวัฒนาการแยกจากสายวิวัฒนาการของข้าวปลูกจาปอนิกา (diphyletic origin) อย่างไรก็ตามการทดสอบสมมติฐานนี้จำเป็นต้องใช้เวลา และศึกษาจากทุกพื้นที่ โดยเฉพาะอย่างยิ่งข้าวปลูกและข้าวป่าบริเวณภูมิภาคเอเชียตะวันออกเฉียงใต้ซึ่งเป็นแหล่งกำเนิดของข้าวปลูก ข้อมูลที่ได้สามารถนำไปอธิบายภูมิหลัง (life history) ของข้าวอินดิกาและจาปอนิกาในระดับสากล การศึกษาในข้าวไทยจึงมีความสำคัญในการอธิบายภูมิหลังของข้าวไทยที่บรรพบุรุษได้ฝากเป็นมรดกอันล้ำค่านี้เอาไว้ให้ลูกหลาน ด้วยการใช้เทคโนโลยีที่เหมาะสมในการศึกษายีนเพื่อค้นหาข้อมูลที่เป็นวิทยาศาสตร์ของข้าวปลูกของไทยที่ได้มาจากภูมิปัญญาของบรรพบุรุษ เพื่อค้นหาอัตลักษณ์ที่สะท้อนให้เห็นคุณค่าในด้านจิตวิญญาณของข้าวไทยในอีกมิติหนึ่ง 
	P. Prathepha

	 ความหลากหลายของแวคซียีนซึ่งควบคุมการสร้างแป้งอะไมโลส 
	ในข้าวปลูกและข้าวป่าของไทย
	ปรีชา ประเทพา

	โครงการวิจัยนี้มีวัตถุประสงค์ 3 ประการคือ 1) ศึกษาความหลากหลายของอัลลีลที่ระบุโดยจำนวนซ้ำของไมโครแซทเทลไลท์แบบ CT และอัลลีลที่ระบุโดยใช้ลำดับนิวคลีโอไทด์บริเวณรอยต่อระหว่างเอ็กซอน 1 - อินทรอน 1  2) วิเคราะห์ความสัมพันธ์ระหว่างอัลลีลส์ของยีนนี้กับปริมาณอะไมโลสในเมล็ดข้าวสายพันธุ์ต่างๆ และ 3) ศึกษาการแสดงออกของยีนนี้ในระดับโปรตีนโดยใช้เทคนิค SDS-PAGE และระดับ mRNA โดยใช้เทคนิค RT-PCR ผลการศึกษาที่ได้รับเป็นดังนี้ 1) ข้าวที่ศึกษาความหลากหลายของอัลลีลที่ระบุโดยจำนวนซ้ำ CT ในข้าวจำนวน 63 สายพันธุ์พบว่ามีอัลลีลจำนวน 10 อัลลีลส์ คือ n=4, 8, 9, 10, 11, 12, 14, 17, 18 และ 19 2) ข้าวที่ศึกษาจำนวน 78 สายพันธุ์พบว่ามีลำดับนิวคลีโอไทด์ตรงรอยต่อระหว่างเอ็กซอน 1 กับอินทรอน 1 มีอยู่ 3 แบบ คือ GGTATA (Wxa), GTTATA(Wxb) และ GATATA (Wxc) 3) อัลลีลที่เป็นลักษณะเฉพาะของข้าวเหนียวและข้าวอะไมโลสต่ำคือ อัลลีล (CT)18 และอัลลีลที่พบเฉพาะในข้าวสายพันธุ์ที่มีปริมาณอะไมโลสปานกลางและปริมาณสูงคืออัลลีล (CT)11 4) ข้าวสายพันธุ์ที่มีปริมาณอะไมโลสต่ำทุกสายพันธุ์มีลำดับนิวคลีโอไทด์เป็นแบบ GTTATA หรือ GATATA ขณะที่ข้าวสายพันธุ์ที่มีปริมาณอะไมโลสปานกลางและปริมาณสูงมีลำดับนิวคลีโอไทด์เป็นแบบ GGTATA และข้าวสายพันธุ์ที่มีปริมาณอะไมโลสปานกลางและสูงสามารถระบุได้จากการใช้เอนไซม์ AccI ตัดชิ้นดีเอ็นเอที่ได้จากปฏิกิริยาลูกโซ่ 5) อัลลีล Wxc เป็นอัลลีลใหม่ที่ไม่มีรายงานมาก่อนซึ่งพบเฉพาะในข้าวสายพันธุ์ที่มีปริมาณอะไมโลสต่ำของไทยเท่านั้นและผลจากการศึกษาการแสดงออกของอัลลีลนี้พบว่ามีการแสดงออกทั้งในระดับโปรตีนและ ระดับ mRNA
	Diversity of the Waxy Gene in Cultivated and Wild Rice in Thailand
	P. Prathepha


	The rice Waxy gene encodes a granule-bound starch synthase (GBSS) for synthesis of amylose in endosperm tissue. In Thailand, there has been a lot of rice varieties with variation in apparent amylose content. Amylose content is a key determinant of the cooking and processing quality of rice (Oryza sativa). Low amylose levels are usually associated with tender, cohesive, glossy cooked rice, while higher amylose levels tend to cook dry, be fluffy and separated. The objectives of this work are as follows: 1) To determine and accumulate of microsatellite classes located in Waxy gene, and the nucleotide sequence at the junction between exon1-intron1 of the wx locus. These allelic differences are further analyzed to determine the correlation with amylose content in their endosperm of rice strain used in this study. 2). To examine gene expression at the wx locus both Waxy gene product (Waxy protein) and mRNA levels by using SDS-PAGE and RT-PCR techniques, respectively. The results obtained are as follows: 1) Among 63 strains examined, ten classes of microsatellites (or (CTn) repeats) were detected (n=4, 8, 9, 10, 11, 12, 14, 17, 18 and 19). One predominant class of (CT17) repeats was observed in the samples. 2) An unique microsatellite allele, (CT18), was detected in glutinous cultivars and the cultivars with low amylose content. In additional, the microsatellite allele, (CT11), was also detected only in all the cultivars with intermediate and high amylose content. 3) Rice strains with low amylose content had the sequence GTTATA (allele Wxb) or GATATA (allele Wxc) at the putative leader intron 5’ splice site, while all rice strains with intermediate and high amylose had GGTATA (allele Wxa) Furthermore, rice strains with intermediate and high amylose could be detected by using a restriction enzyme, AccI to cleave the PCR products. 4) Based on the molecular evidence, the allele Wxc in the wx locus was responsible for amylose synthesis as well as the other alleles.
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	The tiger is the largest of 9 Felidae species in Thailand and is regarded as a keystone species for ecosystems. The presence of tigers indicates a healthy ecosystem because each tiger needs a large home-range with a variety of habitats for its survival. Presently, habitats suitable for tigers are becoming scarce in Thailand. One of the remaining areas is located in Tung Yai Naresaun East Wildlife Sanctuary, which is part of the Western Forest Complex.  The Western Forest Complex is one of the most important natural resources of Thailand and consists of fertile ecosystems with a high bio-diversity. Therefore, for this project we selected Tung Yai Naresaun East WS to study habitat selection and prey species of the tiger. The survey method consists of recording indirect signs of the tiger and its prey, such as tracks, scraps and prey sites, and feces, as well as setting up camera traps. Tiger feces will be collected and analyzed in a laboratory to determine prey species. Group surveys indicated that tigers prefer lowlands near water bodies below steep mountain slopes and open forest, grassland, secondary growth and ecotones above evergreen forest. Over 60 % of the fieldwork has been carried out and analysis of data is in progress. The project will be concluded in the near future.
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