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Isolation and Classification of Lichenized Fungi
at Phu Teen Suan Sai Forest, Na Haew, Leoi Province
E. Sangvichien, P. Mongkolsuk, N. Homchan, K. Boonpragob, C. Hongsachat, N. Meesilp,

T. Pooprang, K. Vongshewarat, N. Pamornpol and W. Khamthim
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

Three collections of lichens were made between November 1995 and December 1996 from Puteen Suan-
sai Forest, Nahaew District, Loei Province. Four hundred and fifty-six lichen samples from these
collections were used to isolate the fungal partners by various techniques: spore discharging, spore
oozing, medulla dissection and fruiting body crushing. There were three hundred and ninety-three fungal
isolates from these lichen samples. Ascospores were the target of this isolation because it is the best
technique to get authentic lichenized fungi, by minimizing contamination with their lichenicolous fungi.
However the isolated ascospores have very low rates of germination and growth. Therefore, other
techniques were employed for fungal isolation. Twenty-four fungi were identified to genus, but large
numbers of fungus remain unidentified.
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Collection and Identification of Lichens
at Phuteen Suansai Forest, Nahaew District, Loey Province

P. Mongkolsuk, N. Homchan, K. Boonpragob, K. Vongshewarat, T. Pooprang, W. Khamthim and N. Pamornpol
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

Lichens from Phuteen Suansai National Park, Nahaew District, Loey Province, were collected from rock,
soil and 22 species of plants at 540 to 1,260 meters above sea level. The plant communities were mainly
Evergreen Forest and Dipterocarp Forest. Thallus morphology, chemical tests [spot tests] as well as
variation in spores were investigated in 3,440 collected specimens. A total of 166 species, 89 genera, 42
families and 12 orders were identified. The common genera were Bulbothrix, Biatora, Buellia,
Coccocarpia, Graghina, Graphis, Heterodermia, Hypotrachyna, Lecania, Leptogium, Myriotrema,
Ocellularia, Parmotrema, Pyrenula, Pyxine and Xanthoparmelia.
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Systematic Study of the Lichen Family Parmeliaceae in Thailand

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

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

N. Osathanon (Graduate Student), K. Boonpragob (Thesis Advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

The objective of this study is to compare the vertical distribution of lichens, which grow on tree trunks,
under open and closed canopies in the secondary forest at Nong-khing, Khao Yai National Park. We
found that the open canopy had light intensity that ranged from 200 to 1,200 y mol m™ s, temperature
from 25 to 38 °C and relative humidity from 40 to 80% during the observation days.
The foliose lichens were found more abundantly than the crustose lichens on every level except the
canopy, where the crustose lichens dominated. The closed canopy had light intensity ranging
approximately from 25 to 250 , mol m? s™ and temperature from 23 to 28°C. The crustose lichens were
found more abundantly than the foliose on every level. The genera, which were commonly found under
both conditions of canopies, were Dirinaria sp., Graphis sp., Parmotrema sp. and Pyxine sp. These
lichens are adapted to grow under conditions of various light intensities that occur under both closed and
open canopies. The genera restricted to open canopy included Phaeographina sp., Laurera
madiporiformis and L. benguelensis. Coccocarpia sp. was a genus that was found only under closed
canopies.
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Communities of Foliicolous Lichens in the Tropical Rain Forest
and the Dry Evergreen Forest at Khao Yai National Park

K. Papong (Graduate Student), K. Boonbragob (Thesis Advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi Bangkok 10240

Foliicolous lichens have high biodiversity in tropical rain forests. The objective of this study is to survey
and compare the foliicolous lichens that grow in the Dry evergreen forest and the Tropical rain forest at
Khao Yai National Park. The study was performed by using line transects of 10 meters laid at 1 meter
over the ground. Ten transects were carried out in each forest type. There were more than 2,000 leaves
recorded along these transect lines. Forty-three percent of the leaves in the Tropical rain forest were
substrates for foliicolous lichens, whereas twenty eight percent of those in the Dry evergreen forest were
inhabited by these lichens. A total of 14,000 lichen individuals were found in this study. They consisted
of 24 genera. Porina sp. was the dominant genus, which made up about 40% in the Tropical rain forest
and 25% in the Dry evergreen forest. The other dominants were Mazosia sp., Strigula sp. and
Coenogonium sp., which comprised 21%, 14% and 10%, respectively, in the Tropical rain forest, and
24% 23% and 16%, respectively, in the Dry evergreen forest. The genera, which were restricted to the
Tropical rain forest, included Bacidina sp., Badimia sp., Byssolecania sp., Eugeniella sp.,
Microtheliopsis sp., Opegrapha sp. and Sporopodium sp. However, none of the species specifically
belonged only to the Dry evergreen forest. Biodiversity as well as the population of lichens in the
Tropical rain forest were higher than those in the Dry evergreen forest. This is probably due to the
environment of the Tropical rain forest being more favorable for growth of foliicolous lichens than that
in the Dry evergreen forest. With further study, foliicolous lichens can be used as bioindicators of forest
types as well as of changes in environmental conditions.
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Diversity and Vertical Strata of Epiphytic Lichen Communities on Dipterocarpus costatus
and Ficus sp. in the Tropical Rain Forest at Khao Yai National Park

W. Polyiam (Graduate Student), K. Boonpragob (Thesis Advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

Tropical Rain Forests are composed of a high density of large trees. They provide substrates and habitats
for epiphytes, such as lichens, which grow on tree trunks from the ground level up to the canopy.
Communities of lichens at different vertical levels vary considerably depending on the microenvironment
and characteristics of the bark. The objectives of this study are to compare lichen communities at various
levels from the ground layer to the canopy, and the differences in lichen communities on Dipterocarpus
costatus and Ficus sp., which are the dominant trees in the tropical rain forest at Khao Yai National Park.
The former host tree has rough bark, whereas the latter species has smooth bark. This study found a total
of 75 species, 40 genera, 18 families and 8 orders on both species of the hosts. Dipterocarpus costatus
hosted 54 species and 27 genera, whilst Ficus sp. was inhabited by 47 species and 26 genera. The canopy
of D. costatus houses the highest lichen biodiversity with 41 species and 23 genera, whereas the lowest
layer at less than 10 meters above the ground was inhabited by only 4 species and 4 genera. The canopy
of Ficus sp. hosts 35 species and 24 genera with the lowest numbers of taxa of 9 species and 7 genera
being found at the level 10 - 20 meters above the ground. The lowest level of the same host was
inhabited by 15 species and 13 genera. Differences in species composition along the vertical gradient of
the host trees, with highest biodiversity at the canopy level in the tropical rain forest, indicated that the
microclimate at the canopy level as well as substrates play important roles in lichen distribution.
Biodiversity and ecology of the lichens at the canopy level in the tropics needs further study.
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Succession of Lichens on Vegetation and Their Capacity to Utilize Atmospheric Moisture
R. Noicharoen (Graduate Student), K. Boonpragob (Thesis Advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

Succession of crustose, foliose and fruticose lichens on different stages of vegetation, i.e. seedlings,
saplings and mature trees, in the secondary forest at Nong-khing, Khao Yai National Park, was
investigated. It was found that crustose lichens established most abundantly as pioneer species on the
seedling stage of the vegetation, whereas foliose and fruticose lichens dominated on the sapling and
mature stage of the host trees, respectively. One of the most important characters of pioneer species is to
have a fast growth rate in order to occupy the habitats. The crustose lichens, which generally have the
slowest growth rate among the three groups of lichens, should possess other characters that enable them
to establish most successfully on the newly exposed substrates. The ability to absorb atmospheric
moisture, which is a resource for photosynthesis and production of biomass, is regarded as important for
growth rate and spatial competition in the habitat. It has been documented that thalli of crustose lichens
absorb less water than do thalli of the other two groups. This study demonstrates that the foliose thalli of
Parmotrema praesoridiosum, P. tinctorum, P. overeemii and P. sancti-angelii are able to utilize
atmospheric water more efficiently than the fruticose thalli of Usnea undulata. This might lead to a
higher capacity to photosynthesize carbohydrates, which is necessary for a fast growth rate, and a greater
ability of the former group to compete and to dominate the habitats after establishment is successful.
Therefore, the slow-growth crustose lichens were excluded in the later stage of succession. The fruticose
lichens do not compete in the same spatial dimension of the substrates as the foliose; however, they
require a vertical dimension for growth. Therefore, the fruticose are able to grow along with the foliose
lichens, which occupy a horizontal dimension of the habitats. Competition among the three groups of
lichens needs further study.
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Succession and Diversity of the Lichen Family Raphidaceae on
Micromelum glanduriferum B. Hansen. at Nong Khing, Khao Yai National Park

J. Sutjaritturagan (Graduate Student), K. Boonprakob (Thesis Advisor)
Department of Biology, Faculty of Science, Ramkhamhaeng University, Bangkapi, Bangkok 10240

The Graphidaceae is one of the most common crustose lichen families found in the tropics, including
Khao Yai National Park. Micromelum glanduriferum B. Hansen., which commonly grows in the
secondary forest at Nong Khing, was chosen as a host for observation of lichen succession on trees. This
species supports a great diversity of Graphidaceae. Ten species of Graphidaceae were found on 15
seedling stages of M. granduriferum. The pioneer species of Graphidaceae are diverse. They probably
establish on trees by chance. Six size classes of the same host species were selected for observation on
the serial stages of succession. Numbers of species and population sizes increased from young to mature
hosts. There are about 40 species of Graphidaceae that inhabit host trees. Phaeographina
chlorocarpoides Zahlbr. is the most widely distributed species. Analysis of bark water content of
Cratocylum sp., M. granduriferum B. Hansen., Ardiscia lenticellata Fletch. and Clerodendrum sp.
growing in the same area found that water content of bark ranged from 89 % to 140 %. Moisture contents
of bark ranging from the tips of branches to the bases of stems on the same species are variable.
Micromelum glanduriferum had 133 % water content, which is higher than Ardiscia lenticellata Fletch.
and Clerodendrum sp. The highest bark water content was found in Cratocylum sp., which do not
support as great a diversity of Graphidaceae as do the former hosts. Other factors may be involved in
lichen distribution on trees and this needs further study.
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Survey and Collection of Fungi from Nypa Palm

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

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

S. Phongpaichit?, Y. Dissara®, W. Rimwangtrakul' and V. Petcharat®
'Department of Microbiology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
“Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112

Surveys of macrofungi were carried out in Bala forest, Hala-Bala Wildlife Sanctuary, Amphoe Waeng
and Sukirin, Narathivart during June to December 1998. 245 macrofungal specimens were collected, 45
of them were Ascomycetes and 200 belonged to Basidiomycetes. The Ascomycetes were identified to
nine genera, eight families and four orders. The most common Order was Xylariales and the genus
Xylaria was the most frequently found. For Basidiomycetes were identified to fifty-four genera,
thirty-four famies and ninteen orders. The prominent species were in the Order Agaricales. Fungal
isolation from fresh specimens was also performed. Twelve pure cultures were isolated from 35
macrofungal specimens (34.3%)

undadalasimsideuaineninug msdszgadmmalszllasins BRT a5 5 10

8-11 AN 2544 lssusnumas Janingassril



ASAAWYN Aureobasidium pullulans MNFIUNA ) Tudszinalne

Numsw gorsssn’ (Undnw), nis Yaaewdag (rmseninm),
o a 2 =1 ool (e
quIa WagNgs’, s anlsgnd’ (rmsgnivine)
'malnwgnumans aneInemans PINNIAINIIINESE WAUNNTY NN 10330
*mATNTazIIne anEINenmans PNaNnsaNIINenas waUnuIy AN 10330

Aureobasidium pullulans \HuBadifianumansoadsnswadimaitszinnwaguau FuilumsTulawsald Tasaims
fiflessineaiiaynmsfausn  Aureobasidium pullulans Mnamwsssundlulszmalne Tosiuiiiudad
laua thau vsnaessgnn Janiadadlmi thauluwedmiawes hauluedaiamssysel thauluwedania
dvalan  worldsulisnupnamnsaiminends  agunwe  shmsdudeiulasmadenuamaidseie
Tdswlal vueMs CM uar MEA tnflgamgii 10°C, 20°C uazgamgivies Mnmsdnsmuhmansadauan
Aureobasidium pullulans lanthau Saviatee wazanansansiaaauledindiu variety melanigenum UBnNATHEIWY
{0 Aurcobasidium pullulans MnUSaueathay Saniadeslna %ﬁﬂﬂﬂﬁuiﬁuﬂnl@i”ﬁv'uﬁz?nwmsmqé’mgwu'ﬁwmﬁﬁ
ANNAULAEINUSZNTN variety melanigenum W8 variety pullulans %ﬁﬁﬂﬁ’lﬁiamiqué‘jnﬂu variety #9010 %38
ol variety Inaififianuassniuszning 2 variety Ald A. pullulans Snwfiafisunsodauanldnnyinansal
wwinindeiaddnsasiay  do  Lideddidues  dumsusnidennthauluimiamysysoluasfivelontiu
Taiwu A, pultulans Tushuenuaansolumswiowadwasiiy A. pullulans Mewugynansalnminmds gida
uaziFealul annsowdanwedwaslen pH 7.5, 7.5 U8z 6.5 ﬁqmw{]ﬁ 25, 30 war 25°C logaansonaanadines
1# 8.0, 10.12 uaz 8.2 mg/ml. MUSIOU

Isolation of Aureobasidium pullulans from Several Locations in Thailand

M. Sudhadham® (Graduate Student), H. Punnapayak® (Thesis Advisor),
S. Pichayangkura?, R. Thavarorith® (Thesis Co-advisor)
'Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10300
Department of Microbiology, Faculty of Science, Chulalongkorn University, Pathumwan, 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. Collection sites included Doi
Suthep pine forest (Chiangmai), a pine forest at Loei, a pine forest at Petchabun, a pine forest at
Pitsanulok and a 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 the variety melanginum, while A.
pullulans (Doi Suthep pine forest) showed 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. Polymer production
from Chulalongkorn, Loei and Doi Suthep isolates were found to be optimal at pH 7.5, 7.5 and 6.5 and at
temperatures 25°C, 30°C and 25°C with exopolysaccharide yields of 8.0, 10.1 and 8.2 mg/ml,
respectively.
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wd loun Akanthomyces pistillariacformis (Lepidoptera, Lymantriidae), Aschersonia tubulata (Homoptera, Coccidae),
A. samoensis (Homoptera, Coccidae), A. placenta (Homoptera, Coccidae), Beauveria bassiana (Coleoptera), Cordyceps cf.
acicularis (Lepidoptera), C. dipterigena  (Diptera, Muscidae), C. humberti (Hymenoptera, Vespidaec), C. irangiensis
(Hymenoptera, Formicidae), C. myrmecophila (Hymenoptera, Formicidae), C. nutans (Hemiptera), C. sphecocephala
(Hymenoptera), C. unilateralis (Hymenoptera, Formicidae), Hirsutella formicarum (Hymenoptera, Formicidae), H. saussurei
(Hymenoptera, Vespidae), Hymenostilbe aurantiaca (Hymenoptera, Formicidae), H. dipterigena (Diptera, Muscidae),
H. odonatae (Odonata), H. ventricosa (Orthoptera, Blattidae), Hypocrella raciborskii (Homoptera, Coccidae), H. tubulata
(Homoptera, Coccidae), Nectria diploa (Homoptera, Coccidae), Paecilomyces cinnamomeus (Homoptera, Coccidae),
P. tenipue (Lepidoptera), Torrubiella hemipterigena ( Homoptera, Cicadellidae ) waz T. luteorostrata (Homoptera, Coccidae)
dudannguilivdammnsoiuunluszauana 16 9 ana 10 234 dae Fehmeuady 4 sudu 4 nef Tdun
Aschersonia (Homoptera, Coccidae), Cordyceps (Hymenoptera, Formicidae), Entomophthorales (Diptera, Muscidae),
Hirsutella (Hymenoptera, Formicidae &2 Vespidae), Hymenostilbe (Lepidoptera tt8s Hymenoptera), Hypocrella (Homoptera,
Coccidae), Paecilomyces (Lepidoptera ¢ unidentified host), Torrubiella (Homoptera) wae Verticillium (unidentified host)
UBRANTIL équm%yasﬂuumqu dnu 16 cedn Puunlussauziiale 4 wlla @ Akanthomyces arachnophilus,
Cordyceps nelumboides, Gibellula pulchra W% Paecilomyces javanicus Ltaxﬁumnsluszé’uaq ala 2 ana laun Akanthomyces
sp. W Gibellula sp.

Species Diversity of Entomopathogenic Fungi in Nam Nao National Park

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

Entomopathogenic fungi were collected in Nam Nao National Park, Petchaboon province, from August 1999
to November 2000. A total of 832 samples were collected. Entomopathogenic fungi of 598 samples were
classified into 26 species and were isolated from seven orders and seven families of infected insect species.
The fungal species (with insect order and family in parentheses) are Akanthomyces pistillariaeformis
(Lepidoptera, Lymantriidae ), Aschersonia tubulata (Homoptera, Coccidae), A. samoensis (Homoptera,
Coccidae), A. placenta (Homoptera, Coccidae), Beauveria bassiana (Coleoptera), Cordyceps cf. acicularis
(Lepidoptera), C. dipterigena (Diptera, Muscidae), C. humberti (Hymenoptera, Vespidae),
C. irangiensis (Hymenoptera, Formicidae), C. myrmecophila (Hymenoptera, Formicidae), C. nutans
(Hemiptera), C. sphecocephala (Hymenoptera), C. unilateralis (Hymenoptera, Formicidae), Hirsutella
formicarum (Hymenoptera, Formicidae), H. saussurei (Hymenoptera, Vespidae), Hymenostilbe aurantiaca
(Hymenoptera, Formicidae), H. dipterigena (Diptera, Muscidae), H. odonatae (Odonata), H. ventricosa
(Orthoptera, Blattidae), Hypocrella raciborskii (Homoptera, Coccidae), H. tubulata (Homoptera, Coccidae),
Nectria diploa (Homoptera, Coccidae), Paecilomyces cinnamomeus (Homoptera, Coccidae),
P. tenipue (Lepidoptera), Torrubiella hemipterigena (Homoptera, Cicadellidae) and T. luteorostrata
(Homoptera, Coccidae). The remaining 234 samples of entomopathogenic fungi were classified into nine
genera and were isolated from infected insects comprising four orders and four families. The fungal genera
(insect order and family in parentheses) are Aschersonia (Homoptera, Coccidae), Cordyceps (Hymenoptera,
Formicidae), Entomophthorales (Diptera, Muscidae), Hirsutella (Hymenoptera, Formicidae and Vespidae),
Hymenostilbe (Lepidoptera and Hymenoptera), Hypocrella (Homoptera, Coccidae), Paecilomyces
(Lepidoptera and an unidentified host), Torrubiella (Homoptera) and Verticillium (unidentified host). In
addition, sixteen samples of fungus infected spiders were classified into four species, Akanthomyces
archnophilus, Cordyceps nelumboides, Gibellula pulchra and Paecilomyces javanicus and into two genera,
Akanthomyces and Gibellula.
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A Review of Invertebrate Pathogenic Clavicipitaceae of Thailand

N. Hywel-Jones
BIOTEC-Mycology Laboratory, Yothi Laboratories, 73/1 Rama 6 Road, Rajhdevee, Bangkok 10400

Five ‘hot spots’ in the Fungal Kingdom have evolved close relationships with insects. In 1989
<10 species of invertebrate-pathogenic fungi were reliably documented from Thailand. That figure is
now 313 morphotaxa. Of the 313 species recorded from Thailand two major classes of fungi are
represented: Ascomycota and Zygomycota. Six teleomorphs of Clavicipitaceae were represented by 131
species (45%) while their asexual states had 163 species recorded (55%). With 86 Cordyceps from an
accepted total of 282 Thailand accounts for 30% of the World total. The next most diverse genus was
Torrubiella with 24 taxa recognised from Thailand; accounting for 43% of all described species. Of the
16 species of Hypocrella recorded 12 (75%) have anamorphs recorded — all Aschersonia. In Thailand,
Torrubiella has been linked with Engyodontium, Gibellula, Hirsutella, Paecilomyces and Verticillium.
Cordyceps has the broadest host range. Of 84 taxa of Cordyceps where the host could be reliably
determined eight insect orders are represented plus Araneae and Fungi. By contrast, Torrubiella is
limited to two insect orders (the Hemiptera/Homoptera and Lepidoptera) and spiders (Araneae) in
Thailand. While Cordyceps accounts for 14 species as hosts of Homoptera this is only ca. 17% of all its
hosts compared with 45% for Torrubiella and 100% for Hypocrella. This work in Thailand demonstrate
the value of year round surveying in tropical forest. This study of invertebrate-pathogenic fungi is the
longest-running and most complete mycological survey conducted in Thailand.
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m‘séﬁ)mﬁuﬁwaiummﬂzju Hypocrella spp. Wa% Aschersonia spp. 1uwmﬂﬁuﬁﬂaqﬂsxmﬂ1wa NN 200
Mot wunle 15 #iie Ao H. discoidea, A. samoensis, H. raciborski, A. placenta, H. oxystoma, A. oxystoma,
H. tubulata, A. tubulata, H. badia, A. badia, H. tamurai, A. tamurai, H. coffea, A. cf. samoensis 8% H. javanica
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Internal Transcribed Spaces (ITS)

Survey and Collection of Hypocrella spp. and Their Aschersonia spp. Anamorphs
from Thailand
N. Hywel-Jones and P. Lutthisungneon
National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1 Rajdhevee, Bangkok 10400

The genus Hypocrella is specific to scale insect in the tropics. It was last monographed 80 years ago and
is in need of revision. Work in the last two years has provided much new information and isolates.
Importantly, it has become clear the genus is more complex than was foreseen by Petch’s 1921
Monograph. The ability to isolate this genus and the recent development of the field of molecular
phylogenetics provides the opportunity to more fully understand the evolutionary development of the
genus and its relationship to other insect pathogenic Clavicipitaceae.Over 200 collections of Hypocrella
spp. and Aschersonia spp. were made from various sites in Thailand. There were 15 species identified
including: H. discoidea, A. samoensis, H. raciborski, A. placenta, H. oxystoma, A. oxystoma,
H. tubulata, A. tubulata, H. badia, A. badia, H. tamurai, A. tamurai, H. coffea, A. cf. samoensis,
H. javanica and 4 species of unknown identity. More than 100 isolations were made and over 50 have
been deposited in the BIOTEC culture collection. A herbarium information detailing morphology of
fresh material and culture characteristics is progressing. The next part of this work is to sequences the
18s, 28s, 5.8s and ITS regions to determine evolutionary relationships within the genus.
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s1luana Cordyceps diszanm 300 #ila fhmshuunud wasdaiinluanaiianinnunililndidssiudslald
Huunagegndasnundnaynsidsm C. unilateralis \usiionilsiignduunnnmadinathuasaululszna
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Uszmalnawunianuuanannnansasasalasnluig Tusasnanvyazyasdlasanmadawag C. unilateralis
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auasilaifimsutauananagsmuiu (whole ascospores) @aanfimagnasiluans Ophiocordyceps anagluanasios
LLasmﬂmsﬁnwﬂuﬁwﬁuwuiﬁwﬁﬁaﬂa%tﬁﬂa (whole ascospore) LﬂuU'iiwq'gwaﬁﬂuaqasiaﬂ Neocordyceps %Q

fimsutsauasdasaanly (part-spores)laaduluaiwuini 64 aUasdas

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

K. Tasanatai and Nigel L. Hywel-Jones
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 suggests 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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msfnmanuanngasinlulsemalnaduszezom 5 1 wuhiienuwanwaezessihunlifnuly
sssluthwedou Snunnnd 400 #ile sbiidaanuivuemnan 2 wwas da Lifuegluihannumas
sssunduasliildlumanasssdnmnmadessmerasniindsagluh Tesdamduluainuduninulusesi
fimsduuguuulaadawe (Mitosporic fungi) Aoty 58% PAIPTINUTANNG 1uwmxﬁﬁsﬂumjuﬁﬁmsﬁuﬁu§
wuuAENe (Ascomycetes) 39% WazsIlunNgN Basidiomycetes 3% warinnu s inunmuai g nsie
Twsizaslan S 7 gile lagnaunuwasnenuliuarnnlulsznealng laun Biflagellospora gracilis Sivichai &
Hywel-Jones, B. siamensis Sivichai & Hywel-Jones, B. papillata Sivichai & Hywel-Jones, Brachydesmiella
spathulospora Goh, Sivichai, K.D. Hyde & Hywel-Jones, Melanochaeta garethjonesii Sivichai & Hywel-Jones,
Lichenopeltella quinquecladium (E.B.G.Jones, Sivichai & Hywel-Jones) E.B.G. Jones D. Hawksw. a2 Jahnula
siamensiae Sivichai & E.B.G. Jones wananii Saiimfldiunusinlisnnaesin haniunsialuduedannie
taiimsaunuasausnludszmnalng

Biodiversity Study of Freshwater Fungi in Thailand

S. Sivichai and N. Boonyuen
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 quingquecladium (E.B.G.Jones, Sivichai & Hywel-Jones) E.B.G. Jones D.
Hawksw. and Jahnula siamensiae Sivichai & E.B.G. Jones. Many others are probably new to science or
new records for Thailand.
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Coprophilous  fungi Lﬂutﬁwaiwﬁm%aujaijuugaﬁmi L%'uasﬂun&juﬂfwmaﬁﬂﬂmmsaﬂﬂﬂiﬁmuqumq%ﬁ% e
aansordaaulad  wazasasufiuzla msﬁnwm%ﬁﬁi’mqﬂiamﬁtﬁﬂﬁ'ﬂimﬁwﬁmL%ya‘sw‘aﬁ'miﬁﬁagjslu
Uszinalng  wezieusnidenmailiiudeuigniifuliiveslfuamsifuinmnussuimsmeiugaduniduas
guiiugiemnssuwasmaluladiimmwwiend tiamsihlldsslemidaluluamen nnmsdmadosdu Tas
mathuganath i wasdith ﬁqwmuuﬁmam’lw@ ntumelumrusiidensdy wudasinnah 100
anawug 39 89 mﬂﬁuﬁ:ﬁlﬁ%'umsahLmnuﬁawuinﬂwﬁya Coprinus spp., Cunninghamella echinata, Delitschia
pachylospora, Idriella lunata, Penicillium claviforme, Pilobolus spp., Podospora communis, Podospora spp., Poronia
gigantia, Saccobolus citrinus, S. thaxteri, Scopulariopsis brumptii, Stilbella sp., Syncephalastrum racemosum,
Volutella cilliata, Wiesneriomyces laurinus Wos Zygospermella sp. zi'ml,%aswﬁmﬁaﬁwé’qagﬂusw’mmsmimﬂ
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Isolation and Identification of Coprophilous Fungi

S. Somrithipol, N. L. Hywel-Jones and R. Valyasevi
National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400

Coprophilous fungi are associated with herbivore dung. This group has proven to be a source of
biological control agents, enzymes, antibiotics, etc. We proposed to collect and preserve the coprophilous
fungi found in Thailand at the BIOTEC Culture Collection for further use. A preliminary investigation
was made of coprophilous fungi from Khao Yai National Park. Dung of sambar deer (Cervus unicolor),
common barking deer (Muntiacus muntjak) and Asian elephant (Elephas maximus) was collected and
incubated in moist chambers. This yielded over 100 fungi, 89 of which were Coprinus spp.,
Cunninghamella echinata, Delitschia pachylospora, Idriella lunata, Penicillium claviforme, Pilobolus
spp., Podospora communis, Podospora spp., Poronia gigantia, Saccobolus citrinus, S. thaxteri,
Scopulariopsis brumptii, Stilbella sp., Syncephalastrum racemosum, Volutella cilliata, Wiesneriomyces
laurinus and Zygospermella sp. The remaining species are undergoing characterization and
identification.
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msAnidsanuanvasmaafenlusinoainniusdaihenaesanuaziuilodides  1dud  anenu
uien@undsang  wesnwmiugdaithangly wazgnnuuiamnfengzwn-una  laiudetamenld 981
e ‘v‘hmim'imﬁqaﬁwﬁmé’af;ﬁ%mmﬁﬂHmﬂﬂiqa'ivwﬁzqmﬂuanuazmﬂu nadaul)nsentaaaa el U
#io anvenvacuazduasalas uwarldanuduiusiuunasenms wuindluialungn Ascomycetes 36 GnatN
uwaz Basidiomycetes 365 688N I 51 WA 124 dna Nuunle 202 #ila (Species) wazdialainmuziiadn
115 #ila wuhdusiialwizaslng 68 ¥iia lusnnuiloaiusiiolmivaddon 37 wila wevanalmi 1 ana
vananilfied 26 #iia Mdusiamennuadlon Tumsdna 12 a5 fifeiiwutesnnnh 2 a5 eriies 209
L‘%ﬂwméwﬁuﬁqi{ Eariella scabrosa (Pers.) Gilbn. & Ryv. Polyporus grammocephalus Berk., Cookeina sulcipes
(Berk.)

O. Kuntze, Stereum ostrea (B1. et Nees) Fr. Lentinus semilis Berk. & Br., Microporus xanthopus (Fr.) O. Kuntze,
Lenzites acuta Berk., Trametes cf. incana (Lev.) Ganoderma lobatum (Schw.) Atk., Ganoderma lucidum (Curtis ex
Fr.) Karst., Geastrum saccatum (Fr.) Fisch., Cyathus striatus Wild. ex Pers., Auricularia auricula (Hook.) Underw.,
Hypoxylon sp., Pycnoparus sanguineus (L. ex Fr.) Murr., Favorus flavus, Polyporus tenuiculus (Beauv.) Fr.,
Schizophyllum commune Fr., Citocybe gibba (Pers. ex Fr.) Kummer and Marasmiellus candidus (Bolt.) Sing. Hidia
finulaennds 809 lusuiinu 2 afadaly 149 wasnuiiesnSudiealusauilas 66%

Field Survey and Collection of Macrofungi
in Khao Soi Dow Wildlife Sanctuary and Nearby Areas
P. Klingesorn® and T.Choticasatiara®
Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400
Department of Biology, Faculty of Science, Nakhon Pathom Rajabhat Institutes,
Muang District, Nakhon Pathom 73000

The objective of this study was to investigate the biodiversity of macrofungi in Khao Soi Dow Wildlife
Sanctuary and other nearby areas, namely Khao Kitchagoot National Park, Khao Angruenei Wildlife
Sanctuary and Khao Chamao-Khao Wong National Park. A total of 981 specimens, were identified by
examining their external and internal structures, their reaction to some chemicals, spores and color, and
relations with their hosts. They comprised 36 Ascomycetes and 365 Basidiomycetes. A total of 401
specimens were identified to 51 families, 124 genera and 202 species, and another 115 specimens were
identified to genera. A total of 68 fungi appeared to be new records for Thailand including 37 possibly
new species and one possibly new genus. A total of 26 species were rare species based on world records.
From the twelve times of the survey, the most common species, i.e., those that comprised 20% of
identified fungi and were found more than twice, were Eariella scabrosa (Pers.) Gilbn.& Ryv.,
Polyporus grammocephalus Berk., Cookeina sulcipes (Berk.) O. Kuntze, Stereum ostrea (B1. et Nees)
Fr. Lentinus semilis Berk. & Br., Microporus xanthopus (Fr.) O. Kuntze, Lenzites acuta Berk., Trametes
cf. Incana (Lev.) Ganoderma lobatum (Schw.) Atk., Ganoderma lucidum (Curtis ex Fr.) Karst.,
Geastrum saccatum (Fr.) Fisch., Cyathus striatus Wild. ex Pers., Auricularia auricula (Hook.) Underw.,
Hypoxylon sp., Pycnoparus sanguineus (L. ex Fr.) Murr., Favorus flavus, Polyporus tenuiculus (Beauv.)
Fr., Schizophyllum commune Fr., Citocybe gibba (Pers. ex Fr.) Kummer and Marasmiellus candidus
(Bolt.) Sing. The remaining 80% of identified fungi were uncommon species. Fourteen percent of them
were found twice a year while the other 66% were found once a year.
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A Field Survey and Collection of Macrofungi
in the Ton-Nga-Chang Wildlife Sanctuary and Nearby Areas
V. Petcharat?, P. Klingesorn® and A. Chalermpongse®
'Department of Pest Management, Faculty of Natural Resources, Prince of Songkla University, Hat Yai District,

Songkhla 90112, “Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400,
*Forest Pathology and Microbiology Research Laboratory,Royal Forest Department, Chatuchak, Bangkok 10900

The purpose of this study was to conduct a survey of the diversity of macrofungi in the
Ton-Nga-Chang Wildlife Sanctuary and nearby area. Periodic excursions into the woodland, grassland,
orchard and seashore areas and regular visits to markets in the area were made during 1993-1997. 354
macrofungi were collected, recorded and identified. They were classified into 140 genera of 67 families
and further grouped into 30 orders and 3 classes (Myxomycetes, Ascomycetes and Basidiomycetes).
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msdnmatiauazUSinandaniiain Zoospore fanduagluthnsdiuss saviaunsna Tasmsifudamahmely
thwjuazaanasau 9 g ihanuenidelogldmiiase laun wiednavihe Ay Unzasadn waslungh an
msdnuiasdu 'wmhLﬁaiﬁﬁwuﬂ%mmmﬂdaﬂmjagﬂuaqa Achlya Waz Aphanomyces shusiinaunulaiann
un laun unidentified Chytrids, Pythium, Phytophthora, Pythiogeton, Dictyuchus, Olpidiopsis, Plectospira,
Sapromyces Wa% Saprolegnia uaﬂmﬂﬁgué'fﬂéﬁﬁuﬁmsim%ﬁLﬂu'l",sﬂmﬁnmmt,%yaml,m WuHaTae Zoospore
P 4 #iiae ﬁn‘aiﬁl,ﬁm‘[sﬂﬁ'uﬁwmﬂlquuamuﬂ W3 @9 Albugo ipomocac-aquatica (lspmaiingm),
Phytophthora colocasiae (I’iﬂluvl,‘wﬁl), Pseudoperonospora cubensis (I’iﬂ'iﬁli”lﬁl’m) wag Synchytrium psophocarpi (I’i
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Diversity of Zoosporic Fungi in Sirinthorn Swamp Forest, Narathivat Province

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

The diversity of zoosporic fungi was studied in Sirinthorn swamp forest ecosystem, Narathivat Province.
Water samples were collected every two months from June 1999 to June 2000 and zoosporic fungi were
isolated by a baiting technique. Sorghum seeds, snake skin, termite wings and grass leaves were used as
bait. Preliminary results indicated that species of Achlya and Aphanomyces were dominant, followed by
unidentified Chytrids, Pythium, Phytophthora, Pythiogeton, Dictyuchus, Olpidiopsis, Plectospira,
Sapromyces and Saprolegnia. Samples of fungi associated with plant diseases were also collected. Four
species of zoosporic fungi were found attacking host plants. They were Albugo ipomoeae-aquatica
(white rust), Phytophthora colocasiae (leaf blight), Pseudoperonospora cubensis (downy mildew) and
Synchytrium psophocarpi (false rust).
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B, Yuidlowannnh 500 ppb 8¢ 4 ¥iA AB waNas (1,101.8 ppb) WM (655.9 ppb) Andn (583.0 ppb) Wag
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Aflatoxin-Producing Aspergillus in Sun-Dried Medicinal Plant Materials

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

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

N. Chumpolkulwong and N. Hywel-Jones
National Center for Genetic and Biotechnology, NSTDA, 73/1,Rajdhevee, Bangkok 10400

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

N. Boonkerd*, N. Tea-umroong®, S.Chunleuchanon? S. Siripin®, S. Koteponge* and A. Nuntagit*

!School of Biotechnology, Suranaree University of Technology. Muang District, Nakhonratchasima 30000
’Department of Soil Science, Faculty of Agriculture, Chiang Mai University, Muang District, Chiang Mai 50202
®Department of Crop Science, Faculty of Agriculture, Mae Jo University, San Sai District, Chiang Mai 50290 “Soil
Microbiology Research Group, Division of Soil Science,Department of Agriculture, Chatuchak 10900

The effects of different ecosystem processes on different N,-fixing microbes was investigated by
determining population numbers, population dynamics and appropriate habitats as well as genetic
diversities. Microbial strains were isolated from various soil samples collected from the North, Central
and North-East of Thailand from July 1997 to November 1999. In the case of rhizobia, it was found that
the highest populations persisted at the foot hills of the mountains and under agricultural areas with of
rice in rotation with leguminous plants. The important factors affecting populations were temperature
and moisture. The dominant native genus was Bradyrhizobium sp. which mainly nodulate cowpeas not
soybean. For cyanobacteria, the most suitable ecosystem was rice and rice in rotation with other crops.
The important factors affecting the population were temperature, moisture and organic matter. Most N,-
fixing cyanobacterial strains found in this study were heterocystous in form. The dominant genera were
Nostoc and Anabaena. By using a combination of DAF8.7b, DAF10.6F- and STRR-PCR analyses, we
found the great diversity among the genera. For the free-living N,-fixing bacterial group the most
suitable area was agricultural cultivation. In addition, changing seasons did not effect population
dynamics except in the rainy season which could promote higher growth. Most N,-fixing bacteria were
gram negative. The two important genera mainly found were Azopirillum and Azomonas which were able
to persist across the seasons throughout this study.
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Genetic Diversity of Nitrogen Fixing Cyanobacteria
Isolated from Diversed Ecosystems in Thailand
S. Innok (Graduate Student), N. Teaumroong (Thesis Advisor)

School of Biotechnology, Institute of Agricultural Technology, Suranaree University of Technology,
Muang District, Nakhonratchasima 30000

One-hundred and two cyanobacterial strains were isolated from soils in Northern, Central and North-
eastern part of Thailand. All isolates were belonged to heterocystous filamentous cyanobacteria cell.
Preliminary identification under microscope equipped with 400X magnification, 94.12% of total isolates
were in the family Nostocaceae, 4.90% were branching cyanobacteria and 0.98% were unidentified. For
study of nitrogen-fixing efficiency, as determined by acetylene reduction assay found that they were able
to fix nitrogen in the range of 0.073 to 2.715 umol C,H,/mg of chlorophyll a/h and 0.0 to 2.724 pmol
C,H4/mg of chlorophyll a/h under both light and dark conditions, respectively. Genetic diversity was
determined by using PCR technique, when nifH PCR products were generated the results showed
relationship of almost cyanobacterial strains shared major band of PCR product in size of 330 bp. Three
sets of random primers; STRR, DAF8.7b and DAF10.6e were conducted and PCR products from these
primers were combined to generate the phylogenic tree. It was found that this approach able to clearly
distinguished each strain in intraspecies level.
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Population Changes in Nitrogen-fixing Cyanobacteria

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

The annual population dynamics of N, - fixing cyanobacteria were studied from July 1997 to May 1998.
Cyanobacteria were isolated and enumerated from soils in mountainous, cultivated and uncultivated
areas, in the Northern, Central and Northeastern parts of Thailand. Soil samples were collected every two
months. Results indicated that populations of cyanobacteria in cultivated soils, especially in continuous
rice growing ecosystems, were greater than in mountainous and uncultivated soils. Population dynamics
of cyanobacteria from different ecosystems in all studied regions showed the same tendencies. Smaller
fluctuations of populations were found in soils of mountainous and uncultivated areas, which contrasted
with cultivated areas where populations were high in the rainy season, around May to September, and
declined in the dry season. Soil temperature was found to be a significant factor affecting cyanobacterial
population change in soils from mountaintops whereas soil moisture affected populations in soils of the
middle elevations of mountains and of continuously cultivated field crops in the North. In the Central
part, only soil moisture in the top and middle elevation of mountains and in field crop cultivated soils
affected changes in populations. In the Northeastern part, soil pH affected changes in populations in
mountaintop soils while those in cultivated rice ecosystems were affected by soil moisture. No
significant correlations were found of the factors with population changes in the areas mentioned above.
Eight hundred and fifty-three isolates of cyanobacteria were collected during this investigation.
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Plasmid Profiles of Rhizobium sp. (Vigna radiata (L.) Wilezek) at the Forest-Reviving and
Plant Germplasm Forest Project, Nakhon Ratchasima Province

R. Hamjun' (Graduate Student), W. Chulalaksananukul® (Thesis Advisor), O. Sathabult? (Thesis Co-advisor)
'Program Genetics, Department of Botany, Faculty of Science, Chulalongkorn University,
Patumwan, Bangkok 10330

?Armed Forces Research Institute of Medical Science, U.S. Army Medical Component, Phayathai, Bangkok 10400

Populations of cowpea Rhizobium in soil of the “Revived Forest at the Royal Suggestion and Plant
Germplasm Forest Project” at Nakhon Ratchasima province were investigated between June 1998 and
March 1999. Antibiotic resistance and plasmid profiles were determined for 32 fast-growing Rhizobium
isolates recovered from nodules of two varieties of Vigna radiata (L.) Wilezek. A total of 11 antibiotic
profile groups and 9 plasmid profile groups were identified, with a plasmid size range of 164 to 600
Mdal. Nearly 70 % of all isolates were grouped similarly by the plasmid and antibiotic profiles.
Genotypic properties of all isolates were identified by RAPD analysis of 5 primers, which provided the
profile varieties of RAPD in the range 0.29 to 3.0 kilobase. The dendrogram based on the similarity of
RAPD profiles was divided into 5 clusters. It was found that enzyme nitrogenase activities from nodules
as measured by acetylene of 32 isolates were not significantly different. Most isolates showed
relationships between plant dry weight, ARA and nodule dry weight. The characteristics of nodulation
were categorized into 3 types; nodulations were scattered along tap roots, along lateral roots and along
tap roots including lateral roots.
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Endophytic Fungi of Native Herbacious Plants of Suthep-Pui National Park, Chiang Mai

S. Lumyong', P. Lumyong?® and N. Chephhum®
'Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

“Department of Plant Pathology, Faculty of Agriculture, Chiang Mai University, Muang District, Chiang Mai 50202

During 2000 and 2001, we have collected, isolated and identified endophytic fungi from four groups of
herbacious native plants: palms (Calamus kerrianus and Wallichia caryotoides), a Zingiberaceae plant
(Amomum siamense), herbs (Euphobia thymifolia and Eupatorium odoratum) and the wild banana (Musa
acuminata). Collections were made in the hot (February - April), rainy (June - August) and cold (October
- November) seasons. The relationship of endophytic fungi with their host in terms of quantity and
quality from different tissue types, seasons and sites of collection were evaluated. The abilities of fungi
to produce antifungal substances against rice blast (Pyricularia grisea) were tested. The results showed
that endophytic fungi in each plant sample were diverse in terms of colonization rates, numbers of taxa
and frequencies. The highest numbers of taxa and frequencies for each collected plant species were
found during the rainy season. No significant differences were found in the numbers of taxa, frequencies
and specificities of fungi in relation to sampling location, tissue type and season. Two new species of
endophytic fungi, Gaeummnomyces amomi and Leiosphaerella amomi, were isolated from the
Zingiberaceae plant, Amomum siamense. More than 7% of the 1051 isolates of endophytic fungi showed
an ability to inhibit rice blast fungus.
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Isolation and Collection of Endophytic and Saprobic Fungi from two Species of Palms
in Doi Suthep-Pui National Park

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

Fungal endophytes associated with the palms Calamus kerrianus Becc. (rattan) and Wallichia
caryotoides Roxb. (taorang) of two sites, namely Huay Kog Ma and the Medicinal Plant Garden of Doi
Suthep-Pui National Park, were investigated during the rainy season (July - October, 1999), cold season
(November 1999 - February 2000) and hot season (March - May 2000). Twenty-two taxa of endophytic
fungi  were recovered, including Xylariaceous taxa (20  morphospecies), mycelia
(387 species), eight unidentified Hyphomycetes and twelve unidentified taxa (Cladosporium sp.,
Colletotrichum sp., Corynespora like sp., Fusarium sp., Guignardia sp., Pestalotiopsis sp., Phialophora
sp., Phoma sp., Phoma-like sp., Phomopsis sp., Phyllosticta sp., and Sarcopodium sp.). Interestingly, the
host species, tissue type, study sites and season showed no significant differences regarding species,
relative frequency, colonization rate and isolation rate of endophytic fungi. In addition, dead petioles of
two species of palm were collected from the same sites to study the biodiversity of fungal saprobes in the
rainy season (August -October 2000). The assemblage composition between the two sites had similarily
indices of 0.6 for C. kerrianus and 0.28 for
W. caryotoides. There were 33 species of fungal saprophytes recovered: 28 Ascomycetes, four
Hyphomycetes and one Coelomycetes. They were Anthostomella sp., Astrocystis sp., Astrosphaerella
sp., Bionectria sp., Byssosphaeria sp., Capsulospora sp., Caralisporium sp., Chaetosphaeria sp.,
Diaporthe sp., Dictyosporium sp., Didymella sp., lodosphaeria sp., Kostermasinda sp., Leptuetypa sp.,
Lophiostoma sp.1, Lophiostoma sp.2, Massarina sp.1, Massarina sp.2, Massarina sp.3, Morenoina sp.,
Nectria sp., Nectriopsis sp., Ophioceras sp.1, Ophioceras sp.2, Orbilia sp., Ornatispora sp., Oxydothis
sp.1, Oxydothis sp.2, Stachylidium sp., Stictis sp. Tubuefia sp.1, Tubuefia sp.2 and one unidentified
Coelomycetes.
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Molecular Studies of Symbiosis between Dipterocapaceae and Ectomycorrhizal Fungi
of Tropical Forests in Thailand

T. Vichitsoonthonkul and T. Yuttasityotin
Division of Biotechnology, School of Bioresources and Technology, King Mongkut’s University of Technology
Thonburi, Thungkru District, Bangkok 10140

Dipterocarp forests are the most extensive forests in Thailand. Since the structures of the plants are
uniform and their wood is hard, many species have been exploited in general construction. Therefore,
dipterocarp forests have been degraded and overlogged in the last few decades. Asian dipterocarps are
unusual among tropical trees in being associated with ectomycorrhizal fungi. Fungal symbionts benefit
host plants by balancing mineral nutrients and increasing drought tolerance. The potential use of
ectomycorrhiza in reforestation depends upon knowledge of the biological diversity and symbiotic range
between these two types of organisms. Prior to the development of molecular techniques, the study of
symbiotic relationships between these two organisms was difficult because of no simple way to identify
each species and to study their genetic relationships. Molecular methods have facilitated this study. In
this work, indigenous symbiotic ectomycorrhizal fungi will be identified by amplification of internal
transcript sequences (ITS) and some portion of mitochondrial large subunit (ML) of ribosomal DNA
using the PCR technique. Sequences of the PCR products will be evaluated to identify the species of
ectomycorrhizae. Preliminary study of ectomycorrhizal fungi in dry dipterocarps in the northern and
northeastern parts of Thailand revealed that fungal symbionts showed a broad host range and are in the
families, Thelephoreceae, Russulaceae and Amanitaceae.
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Morphology and Potential for Cultivation of Wild Edible Mushrooms
in Phuwiang District, Khon Kaen Province

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

Native mushroom species diversity of Phuwiang District, Khon Kaen, was investigated during the
period, 1998 to 2000. Edible mushrooms were classified into 22 species. The genus Russula was the
most frequently observed mushroom in the study area. In addition, the macro fungi in that area were
mostly Ectomycorrhiza (Cantharellaceae, Amanitaceae, Boletaceae and Russulaceae). Edible
mushrooms, Lentinus squarrosulus (isolate L-02 and L-03), Auricularia polytricha (isolate A-06),
Shizophyllum commune (isolate S-01) and Ganoderma lucidum (isolate G-10) were isolated and tested
on synthetic media and spawn culture medium. It was found that both fungi tested, i.e., Auricularia
polytricha (A-06) and Schizophyllum commune (S-01), grew on media and spawn culture as good as
commercial cultivars. However, Ganoderma lucidum (G-10) and Lentinus squarrosulus (L-02, L-03)
grew slower than commercial cultivars. When the fungi were studied for fruiting body production using
the cultivation medium, 93 kg sawdust, 5 kg rice bran, 2 kg sugar, 0.2 kg magnesium sulfate and 60-70%
moisture content, the fungal isolates L-02, A-06, and S-01 produced fruiting bodies but fungal isolates
G-10 and L-03 did not develop fruiting bodies, although cultures were induced by sunlight treatment and
by increasing temperature (28-32 °C) in the mushroom house. Yield of fruiting bodies of edible
mushrooms are still being observed and studied.
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Biodiversity of the Macrofungi at Khao Kheaw
Wildlife Sanctuary and the Nature Educational Centre, Chonburi Province
R. Choieklin (Graduate Student), P. Dhitaphichit (Thesis Advisor)
Department of Apply Biology, Faculty of Science, King Mongkut Institute of Technology Ladkrabang, Ladkrabang,
Bangkok 10520
Macrofungi were surveyed and collected on 16 occasions at Khao Kheaw Wildlife Sanctuary and the
Nature Educational Centre, Chonburi, from July 1997 to November 1999. Of the 320 samples collected,
272 belonged to the Basidiomycetes, 45 to the Ascomycetes and only three to the Myxomycetes. The
Order Agaricales in the Basidiomycetes was the most common order, whereas Xylaria was the most

common genus found in this study.
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Biodiversity of Benthic Diatoms and Macroalgae
in Mae Sa Stream, Doi Suthep-Pui National Park, Chiang Mai
Y. Peerapornpisal, S. Kluensuwan, Sh. Niwasabutra, K.Kaweewat, S. Promkutkaew,

T. Pekthong, P. Waiyaka and T. Kunpradid
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

A study of the biodiversity of benthic diatoms and macroalgae in Mae Sa stream, Doi Suthep-Pui
National Park, Chiang Mai Province, was carried out from April 1997 to March 1999. The most diverse
group of organisms were benthic diatoms, of which 244 species were encountered. Sixty-six of these
species have never been recorded in Thailand before. A total of 75 species of macroalgae were found and
eighteen of these species were new records. The prominent benthic diatoms were in the Order Pennales,
e.g., Navicula spp., Nitzschia spp., Fragilaria spp. and Gomphonema spp. The macroalgae were
Cladophora glomerata Kitzing and Spirogyra spp. in the Division Chlorophyta. The organisms that
could be used as indicators of the quality of water were red macroalgae such as Batrachospermum
macrosporum Montague, Batrachospermum vugum Agardh and Nemalionopsis shawii Skuja. They
indicate oligotrophic status and these three red macroalgal species were new records for Thailand.
Benthic diatoms which indicated eutrophication and high organic pollution were Gomphonema parvulum
(Kutzing) Grunow and Nitzschia palea (Kutzing) W. Smith.
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Diversity of Phytoplankton and Macroalgae
in Mae Sa Stream, Doi Suthep-Pui National Park, Chiang Mai Province

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

A study on the biodiversity of phytoplankton and macroalgae in Mae Sa stream, Doi Suthep-Pui national
park, Chiang Mai province was carried out from April 1998 to September 1999. The samples were
collected from five different sites along the stream. One hundred and sixty three species of
phytoplankton were found and classified into 6 divisions: Cyanophyta, Chlorophyta, Bacillariophyta,
Euglenophyta, Pyrrhophyta and Cryptophyta. The majority of the phytoplankton was diatoms and the
most abundant species were Fragilaria ulna (Nitzsch) Lange-Bertalot., Fragilaria capucina
Desmazieres, Nitzschia lineraris (Agardh) W. smith and Navicula cryptolenella Lange-Bertalot,
Navicula viridula (Kitzing) Ehrenberg, Cymbella tumida (Brébisson) Van Heurck and melosira varians Agardh.
Fivty seven species of macroalgae were found and classified into 4 divisions: Cyanophyta, Chlorophyta,
Rhodophyta and Xanthophyta. The most abundant species were Cladophora glomerata Kiitzing,
Spirogyra spp., Stigeoclonium lubricum (Dillw.) Kiitzing, Mougeotia scaralis Hassall and Microspora
floccosa West & West. Besides, from species of red algae : Batrachospermum macrosporum Montague,
Batrachospermum vugum Agardh, Nemalionopsis shawii Skuja and Compsopogon coeruleus (Balbis)
Montague in division Rhodophyta were found, which has never been reported and collected in Thailand.
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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. Peerapornpisa (Thesis Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

A study of the diversity of benthic diatoms in Mae Sa stream, Doi Suthep-Pui National Park, Chiang
Mai, was carried out from April 1998 to September 1999. Two hundred and twenty-two species of
diatoms were found and could be classified into 2 orders, 10 families and 34 genera. Fifty-one species of
these have never been recorded in Thailand before and could be classified into 2 orders, 9 families and
23 genera. The most abundant was Bacillaria paradoxa Gmelin (relative abundance
>50) which indicates clean water. The common species (relative abundance >10, <50) were Achnanthes
lanceolata (Brébisson) Grunow, Cocconeis placentula Ehrenberg var. placentula, Fragilaria oblongella
Oestrup, Gomphonema clevei Fricke, Gomphonema parvulum Kitzing, Navicula cryptotenella Lange-
Bertalot, Navicula schroeterii Meister, Navicula viridula (Kitzing), Ehrenberg var. viridula and
Nitzschia palea Kutzing. Those diatoms characterised as being tolerant towards eutrophication and
organic pollution are Gomphonema parvulum Kuitzing and Nitzschia palea Kutzing. Water quality of
Mae Sa stream was classified as mesotrophic through out the research period. The concentration of
nutrients was quite high only in April and May 199s.
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Diversity of Macroalgae and Benthic Diatoms and their Relationships
with the Nitrogen Cycle in Important Streams of the Northern Region

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

A study on the diversity of macroalgae and benthic diatoms and their relationships with the nitrogen
cycle in important streams of the northern region is being carried out from October 2000 to September
2003. The Ping and Nan rivers have 5 sampling sites in each river. Macroalgae and benthic diatoms were
collected twice a season and nitrogen compound exchange between water and sediment (nitrate-nitrogen,
nitrite-nitrogen, and ammonium-nitrogen) were analyzed also. Some species of macroalgae and benthic
diatoms may correlate with nitrogen compounds. If so, they could be used as
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Species and Ecology of Blue-Green Algae in some Watersheds
of Northern Thailand and their Cultivation

P. Wanathong (Graduate Student), Y. Peerapornpisal (Thesis Adviser)
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Blue-green macroalgae belong to a group of algae in which apparent aggregation can be seen by the
naked eye in the form of mats, filaments, crusts or clumps covered with gelatinous or mucilage sheaths,
which provide tolerance and enables them to grow and propagate in varied environments. This
investigation on the diversity and ecology of macroalgae was conducted by randomly collecting samples
from 11 stations in the Ping and Nan watersheds twice in each season for one year during the period,
June 2001 to May 2002. Small knives and forceps were used to collect samples from their substrates.
Identification and classification were done under a compound microscope. Some physical and chemical
parameters of water were also determined to find out the possibility of using this group of algae as
indicators of water quality. Algae samples were further isolated and cultivated for other uses.
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Biodiversity of Algae in Hot Spring Areas in the Upper Part of Northern Thailand

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

The biodiversity of algae in hot springs in 9 areas of the upper part of northern Thailand was investigated
between February 1999 and August 2000. Samples were taken from Chiang Mai, Lampang, Mae Hong
Son and Chiang Rai provinces. Algal samples were collected in rainy and dry seasons. The water
temperature ranged from 30 to 80 °C. The physico-chemical properties of water were also examined.
Forty-three genera and seventy-eight species of algae were found. The majority were blue-green algae in
the Division Cyanophyta comprising 21 genera and 39 species followed by diatoms in the Division
Bacillariophyta with 19 genera and 29 species, green algae in the Division Chlorophyta with 7 genera
and 9 species, and the Division Euglenophyta with 1 species. The dominant species of blue-green algae
were Phormidium boryanum (Bory ex Gom.) Anagn. et Kom. and Synechococcus lividus Négeli, which
were found at temperatures between 55 and 57°C, and Synechococcus sp. found at temperatures between
65 and 72°C. The dominant species of diatoms were Diatomella balfouriana Grev. and Rhopalodia
gibberrula (Ehrenberg) 0. Miiller. found ot temperatures between 30 and 59°C. In the temperature ranges of 30-

39°C, 40-49°C, 50-59°C, 60-69°C and 70-80°C, the groups of algae found were 47 genera and 75 species,
38 genera and 65 species, 18 genera and 28 species, 3 genera and 5 species, and 1 genus and 3 species,
respeCtiver. The greatest diversity of algae was found in Theppanom hot spring, Chiang Mai province. The biodiversity of algae found in every

sampling site was positively correlated with dissolved oxygen, and negatively correlated with temperature and sulfide content in the water, at @

99% level of significance.
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Biodiversity of Green Algae, Family Desmidiaceae in Upper Part of Northern Thailand

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

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

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

This project is of three years duration. The aim of the project is to complete a taxonomic study of marine
dinoflagellates in the Gulf of Thailand. Samples are being collected quantitatively by vertical or oblique
net tows using a plankton net of 20 um mesh size. Forty-eight samples from the Upper Gulf have, so far,
been examined. One hundred and nineteen species were recorded. Two of them (Dinophysis sp. and
Protoperidinium sp.) may be new to science and nine species (Amphisolenia schauinslandii, Ceratium
schroetii, Gonyaulax turbgneii, Gymnodinium cf. catenatum, Histioneis costata, H. karsteni,
Ornithocercus thumii, Podolampus antarctica and Pseudophalacroma nasutum) were new to Thailand.
Samples from the Lower Gulf are currently being investigated.
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Diversity and Distribution of Freshwater Cladocera in Trang Province

P. Sa-ardrit* (Graduate Student), P. Phonpunthin® (Thesis Advisor), L. Sanoamuang® (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Prince of Songkla University, Had Yai District, Songkhla 90112
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

Cladocera is an important zooplankton group and widely distributed in aquatic ecosystems. The aims of
the present study are to examine species diversity and distribution of freshwater Cladocera in Trang
Province. Samples were collected every three months from 27 freshwater habitats comprising 41 stations
that included both lotic and lentic localities in Trang Province between December 1999 and August
2000. A total of 57 species within 7 families was identified. They were 2 species of Family Bosminidae,
35 species of Family Chydoridae, 4 species of Family Daphniidae, 1 species of Family Ilyocryptidae, 8
species of Family Macrotricidae, 2 species of Family Moinidae and 5 species of Family Sididae. Species
diversity of Cladocera from lentic localities was higher than for lotic localities (7 families and 51 species
from lentic localities and 7 families and 37 species from lotic localities). Some specimens are still in the
process of identification.

undadalasimsideuaineninug msdszgadmmalszllasins BRT a5 5 40

8-11 AN 2544 lssusnumas Janingassril



v a [ a 3 (Y [ [ [~
ﬂ’J1N?§ﬂ?§N LASNITUNINISANSYBILUUN n'laﬂmu,a zﬁiu windzmvInaaNInILIu NHIANLNG

gnws uaauaa’ (Undnw), wadall wanwusy' (armsgiinm), wnm ssgmidy’ (armsEninmsan)
' madnFinen aaLInenmans amangnagaNaaIuasuns 8.malne s9wa1 90112
ZMATNNSEMEns AaENINEINIETINIIG NMIANnenagaNaIuasuns a.ma g 89ua81 90112

[ ' 4

wuiinlulasuasdluddizdionfiunumadgydaunah wnzuannnaziugudadssdunaaguaiduily

msEeda e g ﬁmﬁ'&agiu‘%nmwﬁ'nﬁu wu U ey Wuedu m ﬁmuﬁnluimLLaaﬁﬁmmﬁwﬁtyGiaszuu
naresdaimhay  uimsdnmdsiagiasann lumsanmesiisadnmriiowszUSinamasuudiinlalasuasad
adeagluninism3s vinaemdany Jwianife Wudatmng 2 Wou dwudiiausunau 2542-sunau
2543 Iuﬁaﬁisﬁufrwawﬁqﬂ Toe9 line transect 817 50 A3 luuuuiunards $110u 12 line Hudaths
UsmFwasnaenn 4 szez 5 wns logld quadrate 2110 10x10 wudiwes wuwuiinlulasuesd 2 @3 51 d0a
Usznouee @iy Chromophyta 31U 44 ana aqaﬁwuu’aa loun Surirella, Navicula, Pleurosigma Wag
Gyrosigma Hludu #3%u Cyanophyta ?1UU 7 ana aqaﬁwuu’aﬂ leun Oscillatoria wag Lyngbya DEN
LuuﬁﬂlN‘[ﬂiLLaaﬁﬁlﬁagﬂuiwﬁwmsf\hLLuﬂwﬁmLazﬁm‘hmu %qmmiw%mmmLﬂuﬁagaﬁugmﬂaqmsﬁnuﬂu

21291519

Abundance and Distribution of Benthic Microalgae in a Coral Reef Area at
Tungkhen Bay, Phuket Province
S Sangkaew® (Graduate Student), P Pholpuntin® (Thesis Advisor), S. Angsupanich? (Thesis Co-advisor)
!Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai Songkhla 90112
“Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University,
Hat Yai District, Songkhla 90112

Benthic microalgae are small organisms that play an important role in primary productivity and as food
for large benthic organisms such as fishes, shrimps and crabs. The aims of the present study were to
investigate abundance and distribution of benthic microalgae in a coral reef area at Tungkhen Bay,
Phuket Province. Samples were collected every 2 months from December 1999 to December 2000.
Twelve 50 m line transects were set up. Samples were taken from a 10 x 10 cm quadrat placed every
5 m along each transect line. Benthic microalgae were preserved in 4% formalin. A total of 51 genera
(Division Chromophyta, 44 genera, and Division Cyanophyta, 7 genera) was recorded. The common
genera of the Division Chromophyta were Surirella, Navicula, Pleurosigma and Gyrosigma, and the
common genera of the Division Cyanophyta were Oscillatoria and Lyngbya. The samples are being
further investigated and the data from this research will provide basic knowledge for further research.
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Species Identification of Rotifera in Peat Swamps, Southern Thailand

S. Chittapun® (Graduate Student), P. Pholpunthin ! (Thesis Advisor), L. Sanoamuang® (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

The rotifer fauna from seven peat-swamps (Mai-Khao, Jood and Jik peat-swamps, Phuket province; Kra-
Jood and Kun-Thu-Lee peat-swamps, Suratthanee province; Kuan-Kreng peat-swamp,
Nakornsrithummarat province; and Toa-Dang peat-swamp, Narathiwas province) in South Thailand was
investigated. The samples were collected during July and October, 1998. A total of 131 species were
identified, 3 of which, (Colurella sanoamuangae, Keratella sp. and Dissotrocha sp.) are new species and
41 species (Brachionus variabilis, Cephalodella cf. hyalina, C. innesi, C. mucronata, Colurella sulcata,
C. tesselata, Dicranophorus tegillus, D. corystis, Euchanis lyra fc. myersi, Floscularia conifera,
Ketatella javana, K. mixta, Lecane abanica, L. braumi, L. decipiens,
L. depressa, L. enowi, L. grandis, L. nelsoni, L. nigeriensis, L. palinacis, L. simonneae,
L. stichoclysta, L. syngenes, Lepadella cristata, L. monodactyla, Monommata caudata (group A),
M. dentata, M. grandis, M. longiseta, M. maculata, Notommata allantois, N. cf. pygmaer,
N. saccigera, Scaridium elegan, S. grandis, Squatinella leydigii f. longiseta, Taphocampa annulosa,
Trichocerca agnatha, T. collaris and T. jenningsi) are new to Thailand. The most diverse rotifer genus
was Lecane (37.41%), followed by Lepadella (9.16%) and Trichocerca (8.40%). The most diverse rotifer
peat-swamp was Toa-dang (65 species), followed by Kra-Jood (64 species), Kun-Thu-Lee (58 species),
Jood and Jik (38 species), Mai-Khao (37 species) and Koun-Kreng (24 species).
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Survey and Collection of Freshwater Microalgae Strain in Bangkok and Vicinity

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

The diversity of microalgae in freshwater sources in Bangkok metropolitan areas and vicinity was
investigated. Three hundred freshwater samples were collected from 23 districts in 6 provinces. Quality
of these water samples were classified in accordance with the Surface Water Quality Standards of
Thailand, B.E. 2537, in the range, level 1 to level 3. Algae were distributed among 4 divisions, 16 orders,
38 families, 91 genera and 230 species. The algae in division Chlorophyta occurred in 8 orders, 18
families, 40 genera and 82 species; in division Chrysophyta, 3 orders, 10 families, 17 genera and 26
species; in division Cyanophyta, 4 orders, 9 families, 32 genera and 121 species and in division
Euglenophyta, 1 order, 1 family, 2 genera and 1 species. Approximately 50% of the genera were found in
from 1 to 5 samples. Algae found in more than 20% of samples were in the genera: Chlorella (34.7%),
Phormidium (25.0%), Scenedesmus (23.7%) and Oscillatoria (22.7%).
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Diversity of Freshwater Phytoplankton in Thailand (Chlorophyta and Chromophyta)

L. Wongrat', P. Wongrat® and S. Ruangsomboon?
'Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, Chatuchak, Bangkok 10900
“Department of Fishery Science, Faculty of Agricultural Technology, King Mongkut Institute of Technology,
Ladkrabang, Ladkrabang, Bangkok 10520

This is the second year of an ongoing project to study the diversity of freshwater phytoplankton in the
central part of Thailand. Samples were collected from October 1999 to September 2000 in 10 provinces
namely Bangkok, Nonthaburi, Pathum Thani, Nakhon Pathom, Sara Buri, Samut Prakarn, Samut
Songkram, Samut Sakorn, Ratchaburi and Petchaburi. Phytoplankton comprised 124 genera, 429 species,
70 varieties and 14 forms. The major groups of phytoplankton were the Class Chlorophyceae and
Euglenophyceae in the Division Chlorophyta. Two important orders in the Class Chlorophyceae were
Chlorococcales and Zygnematales consisting of 102 species and 105 species, respectively. For the Class
Euglenophyceae, the Order Euglenales was the most important group consisting of 103 species. A total
of 15 genera, 128 species, 43 varieties and 8 forms have been recorded in Thailand for the first time.
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Diversity and Abundance of Planktonic 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

The purposes of this project are to identify planktonic hydrozoa and study the relationships between
abundance and those water quality parameters that may affect distribution and abundance of this group.
All samples were kindly supplied by the Bangkok Marine Fisheries Development Center, Marine
Fisheries Division, Department of Fisheries, Ministry of Agriculture and Cooperatives. Sample
collections were made four times, two during the northeast monsoon season (January - March 2000) and
two collections during the southwest monsoon season (May - August 2000). Specimens were collected
by oblique hauls using a plankton net with mesh size of 330 micrometer. The study area covered the
upper Gulf of Thailand and some parts of the western coast of the lower Gulf of Thailand, not lower than
Prachuap Khirikhan province. The results of 6 months study (February - July 2001) follow. Twenty
species have been identified, 9 of which are new records in Thailand. Four common species are
Euphysora bigelowi Maa, 1905 (Suborder Anthomedusae), Liriope tetraphylla (Chamisso and
Eysenhardt, 1821), (Suborder Trachymedusae), Diphyes bojani (Eschscholtz, 1825) and Diphyes
chamissonis (Huxley, 1859) (Suborder Calycophorae).
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Species Diversity of Soil Algae in Undisturbed and Disturbed Forests at Ton Ngachang
Wildlife Sanctuary and Reserved Forests
B. Keawderm® (Graduate Student), P. Tansakul* (Thesis Advisor), S. Angsupanich? (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai District, Songkhla 90112
“Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University,
Hat Yai District, Songkhla 90112

Species diversity of soil algae and their environmental relationships were investigated in undisturbed and
disturbed forests at Ton NgaChang Wildlife Sanctuary and nearby reserved forests. Soil samples were
collected in dry and rainy seasons from January 1999 to March 2000. 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 belonged to
the genera Nostoc sp. and Chlamydomonas sp. Environmental variables were related to the species
composition of soil algae by means of canonical correspondence analysis (CCA). Factors that showed a
significant relationship with soil algae were pH, organic matter, available P, total N, exchangeable K, Ca
and Mg, moisture content, light intensity and soil temperature. The soil algal strains will be kept for
further research.
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Species Diversity and Distribution of Fairy Shrimps in Thailand

L. Sanoamuang*, N. Sanoamuang?, N. Saengphan® and R. Chusing®
'Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
Department of Plant Pathology, Faculty of Agriculture, Khon Kaen University, Muang District, Khon Kaen 40002
3College of Agriculture and Technology, Dan Chang District, Suphan Buri 72180

The species composition and distribution of fairy shrimps in freshwater habitats in Thailand were
investigated during February 1999 and July 2001. Three species were identified, two of which
(Branchinella thailandensis Sanoamuang et al. and Streptocephalus siamensis Saengphan &
Sanoamuang) are new to science. The most widely distributed species was Streptocephalus sirindhornae
Sanoamuang et al., a new species originally described from northeast Thailand. It has to date been
recorded in 29 provinces: Khon Kaen, Udon Thani, Nong Bua Lam Phu, Mahasarakham, Roi Et,
Kalasin, Yasothon, Amnatchareon, Ubol Ratchathani, Surin, Buri Ram, Si Sa Ket, Chaiyaphum, Nakhon
Ratchasima, Mukdahan, Nakhon Phanom, Sakon Nakhon, Nong Khai, Loei, Phetchabun, Suphan Buri,
Kanchanaburi, Ratchaburi, Lop Buri, Saraburi, Phetchaburi, Chainat, Uthai Thani and Prachuap Kiri
Khan. Branchinella thailandensis has so far been recorded in 11 provinces: Khon Kaen, Mahasarakham,
Roi Et, Nakhon Ratchasima, Chaiyaphum, Lop Buri, Chainat, Kanchanaburi, Ratchaburi, Suphan Buri
and Uthai Thani. In contrast, Streptocephalus siamensis is extremely rare, and has so far been found only
in Suphan Buri and Kanchanaburi provinces. All species are endemic to Thailand.

47 unaadalasimsidsuazineninug msdszgadmmalszillasins BRT a5 5

8-11 a1AN 2544 L5eusnuMay Wwminanssil



ﬂ’J'lN‘Wﬂ'lﬂ“lfﬁﬂtLﬂ%ﬂ'ﬁttW%"ﬂixﬁnﬂ‘ﬂElﬂl'iﬁ’]uﬁ\i‘ﬂ11umﬁ5l\1ﬁ’3lﬂ?lauLLfiuLLGZE}'Gliﬁ’lﬁ

a PP o o o o sl (c2
AINTA 85118 (UNANE), BLDBAT LFUILINEN (asgndsnm)
MAINFIINEN AN MFNT ¥WIINENFEVOUUNY B.4BY 2BULAY 40002

m‘sﬁnmmmwmnﬁﬁmLLasmmws'ﬂismﬂwmlsﬁmwﬂﬂmméqfw%’amwﬂu%’fwﬁmauuduumqmmﬁ ToaAu
FathessfBUINEY 2542 - WoUMAN 2544 Ssnanuunstderaslsinnghluedwievauuny 65
s Tuwedamiogassil 42 wisaih wulsihuedh 2 wile de 1) lsthunedhdSuss (Streptocephalus
sirindhornae Sanoamuang et al.) %qwuﬁgqaaﬁwi'ﬂ war 2) liﬁlﬁu"lﬂﬂﬂﬂﬂ (Branchinella thailandensis Sanoamuang
et al)  luSwSeweuuduwhiy  nmshuunsfiounasiaaufisuazunasiaaudaiinuadsluunaedioiu
Tsthunsih $10u 82 undah wuunwasdeauiy 42 wile unasdeaudnd 113 wie (Julstwled 85 wia
anloien 18 il uazlafinaanguaaiussd 10 oiia uananidawulafinansiialvsiueslon 1 =i fo
Heliodiaptomus sp. LLaz"ﬁﬁﬂ‘ﬁWULﬂuﬂ%uiﬂiuﬂﬁzmﬂl'ﬂﬂ 1 %iie Ao Tropodiaptomus oryzanus Kiefer

Species Diversity and Distribution of Fairy Shrimps (Crustacea, Anostraca)
in Khon Kaen and Udonthani Provinces

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

The species diversity and distribution of fairy shrimps in temporary ponds in Khon Kaen and Udonthani
Provinces were investigated from April 1999 to May 2001. Sixty-five localities with fairy shrimps were
found in Khon Kaen, whereas only 42 localities were found in Udonthani. Two species of fairy shrimps
were identified. Streptocephalus sirindhornae Sanoamuang et al. occurred in both provinces, while
Branchinella thailandensis Sanoamuang et al. was found only in Khon Kaen Province. Forty-two species
of phytoplankton, 85 species of rotifers, 18 species of cladocerans and 10 species of copepods have to
date been recorded from the 82 samples that have been examined. Of the copepods that were recorded,
Heliodiaptomus sp. is new to science and Tropodiaptomus oryzanus Kiefer is new to Thailand.
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Species Diversity and Distribution of Fairy Shrimps in Maha Sarakham and Roi Et Provinces

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

The species composition and distribution of fairy shrimps in Maha Sarakham and Roi Et Provinces were
studied during May 1999 and July 2001 using a 500 um net. Water temperature, salinity, pH and
conductivity were measured at all localities. Samples of phytoplankton and zooplankton in temporary
ponds were also collected. Two species of fairy shrimps (Streptocephalus sirindhornae Sanoamuang et
al.and Branchinella thailandendis Sanoamuang et al.), 38 genera of phytoplankton, 77 species of rotifers,
14 species of cladocerans and 10 species of copepods, have to date been recorded from the 154 samples
examined.
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Species Diversity and Distribution of Fairy Shrimps (Crustacea, Anostraca)
in Sakon Nakhon 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 species diversity and distribution of fairy shrimps from temporary ponds in Sakon Nakhon and
Nakhon Phanom Provinces were investigated from April 1999 to May 2000. Eighty-five localities with
fairy shrimps were found in Sakon Nakhon, whereas 60 localities were found in Nakhon Phanom. Only
one species (Streptocephalus sirindhornae Sanoamuang et al.) of fairy shrimp was identified in both
provinces. In the 9 samples examined, 9 species of calanoid copepods were identified, one
(Heliodiaptomus sp.) of which is new to science and one (Tropodiaptomus oryzanus Kiefer) is new to
Thailand.
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Diversity of Freshwater Plankton in Thailand (Rotifera)

L. Sanoamuang and N. Phukham
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 2001. Two
hundred and seventy-two species were identified, four of which (Brachionus riverinus Sanoamuang &
Kotethip, Lecane baimaii Sanoamuang & Savatenalinton, L. isanensis Sanoamuang & Savatenalinton and
L. niwati Sanoamuang & Segers) are new to science. Twenty-four species are new to the Oriental region
and 61 are new to Thailand. The most diverse genera were Lecane (69 species), Trichocerca (36
species), Lepadella (25 species) and Brachionus (25 species). Most of the species recorded are common,
cosmopolitan and circumtropical species. Twelve species (Brachionus riverinus Sanoamuang & Kotethip,
Brachionus murphyi Sudzuki, Keratella edmondsoni Ahlstrom, Lecane acanthinula (Hauer), L. bifastigata
Hauer, L. blachei Berzins, L. isanensis Sanoamuang & Savatenalinton, L. niwati Sanoamuang & Segers, L.
segersi Sanoamuang, L. shieli Segers & Sanoamuang, L. superaculeata Sanoamuang & Segers and L.
thailandensis Segers & Sanoamuang) appear to be endemic to the Oriental region. The occurrences of 17
Eastern hemisphere species and 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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Species Diversity and Abundance of Cladocera in Lake Kud-Thing, Nong Khai Province

C. Saengaroon (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 Amphoe Bung Kan,
Nong Khai Province, were examined in this study. Qualitative and quantitative samples were collected
monthly using a 60p mesh net and a Schindler Plankton Trap at three sites from January to December
1998. Temperature, pH, conductivity and salinity of the water were measured at all localities. Forty-eight
species from 27 genera of Cladocera were identified. Ten species were new records for Thailand, viz
Acroperus harpae (Baird), Alona guttata Sars, Alona intermedia Sars, Alona quadrangularis (Muller),
Camptocerus 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 was recorded in December,
while the minimum diversity of 13 species was recorded in November. The 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 average maximum
and minimum abundance of 185 +103 and 14+2 individuals/litre were recorded in November and April,
respectively.
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Species Diversity and Distribution of Copepods (Crustacea, Arthropoda)
in Surin Province

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

The species diversity and distribution of copepods in Surin Province were studied between December
1998 and August 1999. Qualitative samples were collected seasonally (summer, rainy and winter) from
62 localities using a 60u mesh net. Of the 23 species identified, Phyllodiaptomus surinensis Sanoamuang
& Yindee is new to science and Tropodiaptomus oryzanus Kiefer is new to Thailand. Thirteen species of
Calanoida [Dentodiaptomus javanus (Grochmalicki), Eodiaptomus phuphanensis Sanoamuang,
Mongolodiaptomus botulifer (Kiefer), M. dumonti Sanoamuang, M. uenoi (Kikuchi), Neodiaptomus
blachei Brehm, N. laii Kiefer, N. malaindosinensis Lai & Fernando,
N. vyangtsekiangensis Mashiko, Phyllodiaptomus christineae Dumont, Reddy & Sanoamuang,
Phyllodiaptomus surinensis Sanoamuang & Yindee, Tropodiaptomus vicinus Kiefer and T. oryzanus
Kiefer] and 10 species of Cyclopoida [Cryptocyclops bicolor Sars, Eurycyclops serrulatus (Fischer),
Mesocyclops aspericornis (Daday), M. thermocyclopoides (Harada), Metacyclops sp., Microcyclops
varicans Sars, Paracyclops fimbriatus (Fischer), Thermocyclops crassus (Fischer), T. decipiens (Kiefer)
and Tropocyclops prasinus (Fischer)] were recorded.
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Biodiversity of Rotifers in Nakhon Ratchasima Province

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

Aspects of the species composition and distribution of rotifers from 77 habitats (207 samples) in Nakhon
Ratchasima province were examined in this study from July 1996 to April 1997. One hundred and ninety
species belonging to 42 genera of rotifers were identified, one of which, Lecane baimaii n. sp., is hew to
science. One species, Scaridium elegans Segers and De Meester is new to Asia, and 10 (Lecane
decipiens (Murray), Lecane donneri Chengalath and Mulamoottil, Lecane grandis (Murray), Lecane
punctata (Murray), Lecane serrata (Hauer), Lecane thienemanni (Hauer), Lepadella akrobeles Myers,
Lepadella elongata Koste, Trichocerca porcellus (Gosse), Wolga spinifera (Western)) are new records
for Thailand. Additionally, 6 species (Brachionus donneri Brehm, Brachionus niwati Sanoamuang,
Segers and Dumont, Lecane blachei Berzins, Lecane segersi Sanoamuang, Lecane shieli Segers and
Sanoamuang, Lecane superaculeata Sanoamuang and Segers) appear to be endemic to south and
southeast Asia. The occurrence of four species, Brachionus dichotomus reductus Koste and Shiel,
Brachionus kostei Shiel, Filinia novaezealandiae Shiel and Sanoamuang, Lecane batillifer (Murray),
previously considered endemic to Australia illustrates a relation between the rotifer faunas of southeast
Asia and Australia. These results increase the total number of Rotifera of Thailand from 276 to 288
species. The majority of species recorded are cosmopolitan and pantropical. The most diverse genus was
Lecane with 56 species (29%), followed by Lepadella, Trichocerca and Brachionus with 20 species
(10%), 17 species (9%) and 16 species (8%), respectively.
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Species Diversity and Distribution of Rotifers in Riverine Forests 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

The species diversity and distribution of rotifers in riverine forests of the Mun River in Surin,
Si Sa Ket and Roi Et Provinces were studied during April and October 2000. One hundred and forty
samples from 70 freshwater habitats were collected in pre-monsoon (April-May) and post-monsoon
(October) periods. Of the 90 samples examined, 173 species were identified, one (Brachionus sp.) is new
to science and one (Lecane robertsonae Segers) is new to Thailand. Most of the rotifers recorded are
common, cosmopolitan species.
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Species Diversity and Distribution of Cladocerans and Copepods
in Riverine Forest 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 riverine forest of
the Mun River in Surin, Sri Sa Ket and Roi Et Provinces were investigated. Qualitative samples (140
samples) were collected using a 60 um plankton net during pre-monsoon (April-May) and post-monsoon
(October 2000) periods. From the 21 samples examined, 41 species of cladocerans were identified, two
(Grimaldina brazzai Richard and Macrothrix malaysiensis Idris & Fernando) of which are new to
Thailand. In addition, six and four species of calanoid and cyclopoid copepods, respectively, have so far
been recorded.
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Protist Biodiversity and Water Quality in the Ping River

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

The species composition of protists (phytoplankton, protozoa) and water quality of the Ping River in
Chiang Mai and Lampoon Provicnes were investigated monthly in 6 stations from January to September
1999. Fifty-three species of phytoplankton in 4 divisions were identified. Phytoplankton consisted of the
division Chlorophyta 3.83-4.68%, Bacillariophyta 59.34-72.57%, Euglenophyta 22.98-28.03% and
Cryptophyta 3.83-4.68%. Ninety-five species of protozoa in 4 classes were recorded. Protozoa were:
class Ciliata 44.51-54.41%, Mastigophora 28.06-34.30%, Sarcodina
16.45-20.11% and Suctoria 0.97-1.88%. Physico-chemical parameters of water were as follows: pH
6.39-7.62, DO 2.60-7.50 mg/l, BOD 1.00-4.40 mg/l, COD 6.40-9.60 mg/l, PO4-P 0.075-0.123 mg/I, NHs-
N 0.030-0.335 mg/l, NO3-N 0.005-0.313 mg/l, TKN 0.191-1.188 mg/l and TP 0.051-0.161 mg/l. Heavy
metals in water and sediment were quite low, e.g., sediment contained Cd <0.001-0.100 ng/l, Pb <0.001-
3.00 ng/l, Fe 1.428-9.080 mg/l and Hg <0.001-12.188 ng/l. Water quality of the Ping River can be
classified in accordance with the surface water quality standards of the National Environmental Board of
Thailand as class 2 to class 3.
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Biodiversity of Attached Algae in Evergreen Forest of Doi Intanon

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

The biodiversity of attached algae in evergreen forest of Doi Inthanon, Chiang Mai Province, was
determined at four altitudes (920, 1350, 2190 and 2550 m above MSL). From November 1998 to
November 1999, 780 specimens were collected. The algae consisted of 123 species in 57 genera, which
belonged to the divisions, Chrysophyta, Cyanophyta, Chlorophyta, Euglenophyta and Cryptophyta. The
most abundant species belonged to the genera, Achnanthes, Cocconeis, Epithemia, Eunotia, Cymbella,
Melosira, Navicula, Surirella, Anabaena, Chrooccus, Nostoc, Cosmarium, Oedogonium, Qocystis,
Spirogyra, Euglena and Trachelomonas. Some physical parameters were measured at the study site: air
temperature, 11.5-29.0 "C; water temperature, 11.0-23.0 "C; soil temperature, 10.0-23.0 ‘C; water pH,
5.0-9.3; soil pH, 4.2-7.0; relative humidity, 72-94; and % light intensity, 3,900-11,000 lux. The quantity
of attached algae was positively correlated with relative humidity and negatively correlated with light
intensity and temperature.
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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 biodiversity of blue-green algae in rice paddies was investigated from August 1999 to July 2000.
Phytoplankton, benthic algae and cultured soil algae comprised of 3 orders, 6 families, 20 genera and 66
species. The genera were Aphanocapsa, Chroococcus, Eucapsis, Gloeothece, Merismopedia, Lyngbya,
Oscillatoria, Phormidium, Pseudanabaena,  Spirulina,  Anabaena,  Cylindrospermopsis,
Cylindrospermum, Raphidiopsis, Nostoc, Scytonema, Calothrix, Gloeotrichia, Hapalosiphon and
Stigonema. The dominant phytoplankton was Oscillatoria (0.909-177,338 X 10° unit/l). The dominant
benthic algae were Aphanocapsa, Oscillatoria and Anabaena. Nostoc and Anabaena were found to be
the common genera in soil (0.43-46.00 X 10° unit/g dry soil). Values of water physico-chemical
parameters were : temperature 19.0-32.5 °C, pH 6.05-8.12, NO5-N 0.0002-0.1821 mg/l, NH3-N 0.0020-
0.2981 mg/l and PO,-P 0.0075-0.3796 mg/l. Values of soil parameters were: soil temperature 17.5-32.5
°C, moisture 14.568-87.158 %, pH 5.40- 7.00 NOz-N 0.700-8.754 mg/l, NH4-N
0.700-29.764 mg/l, PO4-P 0.602-65.283 mg/l. Air temperature was in the range 20.0-37.0 °C and light
intensity 5,500-14,200 Lux. Correlation analysis showed positive correlation between quantity of soil
algae and water NOs-N (r=0.420), whereas rice crop phytoplankton showed a negative correlation with
light intensity (r=-0.765).
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Biodiversity of Algae, Contamination of Lead in Algae and Sediment and their Relation
to Water Quality in Mae-Kha, Canal, Chiang Mai Province

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

This is the result of study in Mae-Kha canal in 1999. Water and phytoplankton samples were collected at
4 sites once a month for one year. Phytoplankton comprised 35 genera and 55 species (Chlorophyta
20.05%, Cyanophyta 47.97%, Chrysophyta 15.28%, Cryptophyta 7.68% and Euglenophyta 9.02%) and
benthic algae comprised 36 genera and 54 species from 5 divisions (Chlorophyta 9.72%, Cyanophyta
48.22%, Chrysophyta 36.58%, Cryptophyta 1.12% and Euglenophyta 4.36%). The abundant
phytoplankton and benthic algae were as follows: Chlorella vulgaris, Scenedesmus, Oscillatoria,
Navicula, Nitzschia, Euglena, and Cryptomonas. Some physico-chemical parameters were water
temperature  20.90 -32.50 °C, EC 196.00-957.00 ps/cm, TDS 98.00-478.50 mg/l, TSS
0.08-8.20 mg/l, pH 6.50-10.40, hardness 30.00-65.00 mg/l, DO 2.30 -7.00 mg/l, BODs
4.00-15.00mg/l and COD 32.00-1,088.00 mg/l. Lead uptake in benthic algae was 0.018-53.95 ng/g and
lead contamination in soil sediment was 1.95-34.53 ug/g. The highest average percent algal composition
of any division of phytoplankton was 83.01% for the division Chrysophyta. Benthic algae had a
maximum percent algal composition of 87.5%. From this study, Chlorella vulgaris, Chlamydomonas,
Cryptomonas, Euglena acus, E. geniculata, Phacus acuminata, Navicula, Oscillatoria tenuis can be
recommended for biomonitoring of water pollution in Mae-Kha canal. According to water quality
standards of Thailand, the Mae-Kha canal at the time of study was class 5, which means it is suitable
only for navigation.
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Diversity of Phytoplankton and Water Quality
in the Reservoir of Mae Ngat Somboonchol Dam

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

Diversity of phytoplankton and water quality in the reservoir of Mae Ngat Somboonchol dam were
studied. Phytoplankton and water samples were collected once a month at the depth of 0.3, 5 and 10
meters and examined continuously for 12 months from August 1997 to July 1999. Species of
phytoplankton found belong to 42 genera in 6 divisions: Chlorophyta, Chrysophyta, Euglenophyta,
Pyrrophyta and Cryptophyta. Cylindrospermopsis raciborski Wolsz., Lyngbya limnetica Lemmerman.,
Staurastrum gracile Ralfs., Cyclotella sp., Melosira granulata (Ehrenberg) Ralfs., Cryptomonas sp.,
Euglena hemichromata and Perridinium sp. were common species found. Results of parameters for the
water quality were as follows. For the physical parameters, water depth: 9.50-38.0 meters; secchi depth:
1.35-3.96 meters, water temperature: 24.0-32.5 °C. For the chemical parameters, alkalinity: 44.7-64.0
mg/l as CaCOs, pH: 6.8-9.1, conductivity: 101.0-254.4 uS/cm, DO: 0.3-8.2 mg/l, BODs: 0-3.7 mg/l,
NOs5-N: 0-0.1 mg/l, NH3-N: less than 0.02-0.2 mg/Il, PO4-P: less than 0.03 mg/l and chlorophyll a: 5.92 x
102 - 17.76 x 102 pug/l. The water quality was fair enough for household using, however, for drinking
purpose, the purifying process was needed.
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Biodiversity of Phytoplankton and Benthic Algae, and Correlations as Food of
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 50202

The biodiversity of phytoplankton and benthic algae as well as correlations as food of some herbivorous
fish species in the reservoir of Mae Ngat Somboonchol dam was studied during the period, October 1999
— September 2000. Phytoplankton belonged to 6 divisions and 68 species as follows: Cyanophyta 10
species, Chlorophyta 33 species, Euglenophyta 4 species, Chrysophyta 14 species, Pyrrophyta 4 species
and Cryptophyta 3 species. The dominant species of phytoplankton were Cylindrospermopsis raciboskii
Wolosz and Lyngbya limnetica Lemmerman,. and Monoraphidium spp. were common species. 3
divisions and 55 species of benthic algae were found: Cyanophyta 18 species, Chlorophyta 7 species and
Chrysophyta 30 species. The majority of the benthic algae were diatoms and the most common genera
were Navicula spp., Achnanthes sp., Cymbella spp., Fragilaria spp. and Gomphonema spp. Algae eaten
by some herbivorous fish species were classified into 6 divisions and 78 species: Cyanophyta 8 species,
Chlorophyta 29 species, Euglenophyta 4 species, Chrysophyta 33 species, Pyrrophyta 3 species and
Cryptophyta 1 species. The most abundant group was the diatoms, which consisted of Cyclotella sp.,
Fragilaria spp., Merosila granulata (Ehrenberg) Ralfs. and Navicula spp. as dominant species, while
Trachelomonas hispida (Perty) Stein, T. curta Da Conha. and Peridinium spp. were common species
during the sampling period. The correlation analysis of herbivorous fishes and algae as food gave
significant and positively correlations.
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Identification of Diatoms from an Artificial Reef Surface at Ao Kham, Samet Island,
Rayong Province, Using a Scanning Electron Microscope
A. Chamnansinp® (Graduate Student), S. Patharajinda® (Thesis Advisor),
C. Mahasawasdet, V. Ingsrisawang2 (Thesis Co-advisor)

'Department of Marine Science, Faculty of Fisheries, Kasetsart University, Jatujak, Bangkok 10900
“Fisheries Engineering Division, Department of Fisheries, Jatujuk, Bangkok 10900

In order to identify the characteristics of cell walls of diatoms collected from an artificial reef surface, a
Scanning Electron Microscope (SEM, JEOL JSM-35CF) was used. Artificial reefs were installed on the
sand bed at water depths of 0.5 to 3 m, 150 meter from the beach of Ao Kham, Samet Island, Rayong
province (Gulf of Thailand, East Coast). Diatom specimens were collected monthly from August 1997 to
July 1998. The preliminary results indicated that there were 54 genera of diatoms. They consisted of 20
genera with the Centrale pattern and 34 genera with the Pennale pattern (11 with Araphid structure and
23 with Raphid structure). Genera with the Centrale pattern were Actinocyclus, Actinoptychus,
Asterolampra, Asteromphalus, Auliscus, Azpeitia, Biddulphia, Coscinodiscus, Cyclotella, Cymatosira,
Glyphodesmis, Lampriscus, Odontella, Paralia, Plagiogramma, Podosira, Psammodiscus, Thalassiosira,
Triceratium and Trigonium. Genera with the Pennale pattern consisted of 11 with Araphid structure, i.e.,
Ardissonea, Asterionella, Asterionellopsis, Grammatophora, Lancineis, Licmophora, Neohuttonia,
Perissonoe, Podocystis, Rhabdonema and Thalassionema, and 23 with Raphid structure, i.e.,
Achnanthes, Amphora, Auricula, Bacillaria, Caloneis, Campylodiscus, Climaconeis, Cocconeis,
Diploneis, Donkinia, Epithemia, Gyrosigma, Lyrella, Mastogloia, Navicula, Nitzschia, Plagiodiscus,
Plagiotropis, Pleurosigma, Psammodictyon, Raphoneis, Surirella and Trachyneis.
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Species Composition and Abundance of Plankton in the Khwae Noi River,
Phitsanulok Province
T. Nuanta® (Graduate Student), W. Thanchalanukit® (Thesis Adviser)
Faculty of Agriculture, Natural Resources and Environmental Science, Naresuan University,

Muang District, Phitsanulok 65000
’Faculty of Fishery, Kasetsart University, Chatuchak, Bangkok 10900

The purpose of this study was to measure the abundance of plankton in the Khwae Noi River,
Phitsanulok province. Studies were made every two months for one year from June 1999 through to
April 2000 at five selected stations, namely Ban Nahin, Ban Huawdee, Ban Kanchong, Ban Tangam
and Ban Phaikom. Besides the abundance of plankton, the physical qualities of water, such as
temperature, turbidity, transparency, dissolved oxygen, conductivity, pH, total dissolved solids,
hardness, alkalinity, nitrate and phosphate, were also investigated. It was found that there were
133 species of plankton, which comprised 6 phyla and 82 species of phytoplankton and 4 phyla and
51 species of zooplankton. Of the phytoplankton, Pyrrhophyta was the most abundant followed by
Bacillariophyta, Cyanophyta, Chlorophyta, Euglenophyta and Chrysophyta. Of the zooplankton, Rotifera
was the most abundant followed by Arthropoda, Protozoa and Mollusca. Both phytoplankton and
zooplankton were abundant in the month of April. The average number of plankton at each station
differed. More Pyrrhophyta and Euglenophyta were found than any other plankton at station # 2. More
Bacillariophyta and Chrysophyta were found than other plankton at station # 5 while more
zooplankton was found at station # 5. Phytoplankton and zooplankton were related to temperature,
conductivity, total dissolved solids, hardness and alkalinity of the water. It can be concluded that the
quality of Khwae Noi River is low but it can still support phytoplankton and zooplankton .
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The Use of Phytoplankton Biodiversity for Monitoring Water Quality in Rama IX Lake,
Pathumthani Province

S. Pongswat" (Graduate Student), S. Thammathaworn® (Thesis Advisor), Y. Peerapompisal’, N. Thanee® (Thesis Co-advisor)
school of Biology, Institute of Science, Suranaree University of Technology, Muang District, Nakhon Ratachasima
30000, 2 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 two
lakes of Rama IX Lake, Pathumthani Province, Thailand, from February 2000 to January 2001.
Phytoplankton was found in both lakes and was classified into 6 divisions, 11 orders, 28 families,
57 genera and 92 species of phytoplankton. Assessment of water quality indicated that the first lake was
mesotrophic. The phytoplankton which could be used to indicate mesotrophic status were Peridinium sp.
1, Cylindrospermopsis raciborskii (Wolosz) Seenayya & Subba 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 Staurastrum sp., Peridinium sp. 2 and Navicula sp.
Considering the water quality of both lakes as classified by surface water quality standards of Thailand,
the water in Rama IX lake could be placed in the second category, i.e., relatively clean for house hold
consumption after being properly treated.

65 unaadalasimsidsuazineninug msdszgadmmalszillasins BRT a5 5

8-11 a1AN 2544 L5eusnuMay Wwminanssil



ANNRAINBAIINNTININYDILNAIN MAULAZANNFNNUS N U8 FIINaDY
1uszuuﬁL’Jmméaﬁﬂmmmémﬁw AINILLNA

auns dpeinle (Wpdnw), algydl 511 (rmsenuinm), aumy 5550135,y laxsausd (1msenusnmsin)
anINFIInen dnindeinenemans sminenagmaluladgsns a.diey unasIHEN 30000

msdnmanunanvaszasunasdasuLazanNduRusiutdedunadan Nngudiede 13 anil Tuszuu
ﬁnmmdqﬁﬂwaLﬂmﬁuﬁéuﬁwéwmmwﬁq Usenauag SINTEINEY IdaNg audieed) SINNUT ARBNAN uax
ARBIn sehadauunsew - sumen 2542 wuhihdedudaugineneumanhulsiumuggma guauia
mamamwiazaizanhlasudnswannenuuandastisdunadoudugiibes  msliussTamidauues
998 unasAnauiEfdIINUING 109 &U3d Ussnaudie swmed@aunuiGu 9 ana 11 aU3d ame
#ien 10 ana 28 dUF gnduesd 5 ana 14 dUE laazean 20 ana 52 al3d uaslaluuvawaten 3 ana

4 oUFd loscwen Fragilaria sp. (1) fianudgege azlianuvannumendimweesuwasiaauiy (H’)

q

'
a

whiu  0.5044  lezgamgiizaniiiulaissagyigenidniwadaanuumnarameimwyaiunaaiaauiy
uwasAnaudaIndanunavne 36 all3d Usznaudie Tsdwas 8 ana 23 aUdd amladsu 5 dna 7 aUdd

a o4y a - - a A v o
lafiwan 4 ana 6 aUFd lsdwlas Brachionus calyciflorus Pallas sianadgege aniianunainvarameiinm

u 9

]
Ao

yosuwainaudad (H') uhiv 0.1804 Tesiladweuhiulhisddynganidnswadaanaunmnnarenedinmn

DN N DUTRT

Plankton Biodiversity and Relationships to Environmental Factors in the Lotic Ecosystem
of Lam Phra Phloeng Watershed

N. Noinumsai (Graduate student), N. Thanee (Thesis Advisor), S. Thammathaworn, M. Omakupt (Thesis Co-advisor)
School of Biology, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima 30000

Plankton biodiversity and their relationships to environmental factors in the lotic ecosystem of Lam Phra
Ploeng watershed was investigated from 13 sampling stations from January to December 1999. All
stations were in Lam Phra Ploeng, Lam Sam Lai, Lam Nang Kaew, Klong Koom and Klong Kae
streams. This study found that the morphology of the streams varied seasonally and that physical and
chemical factors of the water were influenced by substreams, land use and seasonal changes. A total of
109 species of phytoplankton were identified: 9 genera and 11 species of blue-green algae; 10 genera and
28 species of green algae; 5 genera and 14 species of euglenoids; 20 genera and 52 species of diatoms;
and 3 genera and 4 species of dinoflagellates. Fragilaria sp. (1) was the most common species.
Phytoplankton biodiversity index (H*) was 0.5044. Temperature was the most important influence on
phytoplankton biodiversity. A total of 36 species of zooplanktons were identified:
8 genera and 23 species of rotifers; 5 genera and 7 species of cladocerans; and 4 genera and 6 species of
copepods. Brachionus calyciflorus Pallas was the most common species. The zooplankton biodiversity
index (H”) was 0.1804. BOD loading was the most important influence on zooplankton biodiversity.

undadalasimsideuaineninug msdszgadmmalszllasins BRT a5 5 66

8-11 AN 2544 lssusnumas Janingassril



msujﬁﬂmulaqmwwmnwmﬂmﬁamwwmﬁﬂuumqﬂ%‘[ﬂﬁﬁfﬂ,uﬂszmﬂl‘nﬂ

af s o 9 1 1
waa (3 Insd', WWus wanwudl’ usstssyy tNyge
laendngainen dnindminenmans smingnagmaluladgnng o.disv uaszdn 30000
‘mndyunaluladssal S1indeiminssumans sminenasmaluladgsuns a.disv uassEdn 30000

msdhsuasnmmniisdndusnilulsamalng  mansolidayaussanudimiuenunanvaeesiy
wasullmumans  nudimsuldsuniawaigionmeauszaamznadends  laaldEudhnauaziuiad
Gaudidaunnnen 2542 lufimiouasnudin Fugll vauuiy Mudug unams nazd weien wasdwu Fauma
sadulnaiiongadeluledu-Twadlodu snfuuvdsmudusuasynamsiiagUmegagusan wazunaanszd
matiialudugamesides msdnwndmeialinmeiuiu  wuhaleledlndu-Twaalodu  Tiwuesiloadsy
aswties 9 oiin warlugamegegusadniifiduluadsn 2 oia wnluldinulumiiosdnludadalulaty
Usenaume ﬁﬂm?:m@wmﬂﬁﬁm ludsuden (Whdn) wardnluadsy (unaludiodd luelafiilada) Huvas
nsxdl Augamedidieiusznaudas funmeuaziunnefiiannsniludua wazWUVREERNENBEIN FNnaN
°21mﬁuq@frﬁmﬂﬁﬂe'imssﬁmnLLazLﬂuﬁuﬁLﬁﬂiumtamuﬂssnauﬁm dulaau fAuduenu fdududnlud oz
Aujuiivesanunsnaau laauwumndndiusswinszgnduvas nszasue Ua vesaah wasvazuw Tugiuiiu

.

fnumniisdndiussidas FruuzesiiugamesFeiusznaudis Aulasuussivdumuiiielunzesu uazwy
Fuiunmeuaziunmeuuiiienneiauloaunsnaduetde  thndussaiamesiieduaunasnssiuazais
Tulatu-Twaalodunasmenziuaanidaumiiovsznaudie Liluidegdudulnajuasiivanthdunhs dwthadis
Talafumasunassyuilsznaudas Suluadlsy (Eulwgifumnunalafiadd) wasliluideed

Changes in Plant Diversity Over Geologic Time During the Cenozoic in Thailand
P.J. Grote’, C. Chonglakmani® and P. Benyasuta®
!School of Biology, Institute of Science, Suranaree University of Technology, Muang District,
Nakhon Ratchasima 30000
?School of Geotechnology, Institute of Engineering, Suranaree University of Technology,
Muang District, Nakhon Ratchasima 30000

Collection and study of plant fossils in Thailand is providing knowledge of plant diversity changes over
time as well as climatic and environmental changes. Since January 1999, collecting trips have been
made to fossil localities in Nakhon Ratchasima, Chaiyaphum, Khon Kaen, Kalasin, Mukdahan, Krabi,
Phayao and Lamphun. Based on geologic and stratigraphic evidence, all the sites appear to be 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 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), gymnosperm cones, and seeds from Tertiary
lignite mines show many species of dicots, as well as monocots (palm), and gymnosperms (Taxodiaceae,
Sciadopityaceae). At Krabi, the Tertiary sequences consist of fluvial sandstones and conglomerates
containing scattered bivalves in the lower part. The middle part is fossiliferous and comprises lacustrine
mudstones and shales with lignites and limestone beds containing gastropods. Vertebrate bones,
including turtle and fish bones, bivalves, and gastropods have been found in the same mudstone layers as
plant fossils. The upper part consists of lacustrine mudstones with frequent intercalations of sandstones
and conglomerates interpreted as debris flow deposits. It contains several gastropod and bivalve beds
intercalated in the mudstones. The ancient forests during the 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 both gymnosperm
(mostly Taxodiaceae) and dicot trees.
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The Diversity and Geographical Distribution of Vascular Plants
in Doi Luang National Park, Chiang Rai
V. Anusarnsunthorn®, P. Rakariyatham?, J. F. Maxwell*, S. Elliott}, R. Kunarak?, S. Gardner",
P. Sidisunthorn®, G. Pakkad® and P. Palee’

'Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202
*Department of Geography, Faculty of Social Science, Chiang Mai University, Muang District, Chiang Mai 50202

The plant communities in Doi Luang National Park were investigated using a combination of
opportunistic collection, ecological transect sites, ground mapping & satellite image analysis. 1,144
vascular plant species were enumerated, including 374 trees, 112 treelets, 44 shrubs, 69 woody lianas, 95
vines and 450 herbs. 2 species were recorded for the first time in Thailand-Tetrastigma apiculalum
Gagnep. and Polygonatum kingianum Coll. & Hemsl. 294 tree species were recorded at the 57 transect
sites, which covered a total of 29.28 hectares in all forest types. Tree species diversity was highest in
mature lowland mesic evergreen forest, both in terms of overall species richness (217 species, 74.8%)
and in terms of rare species-defined as species occuring in <5% of all sites (50 species, 57.5%). 75.2% of
the park supports forest cover, but only 33.8% of this total is in good condition. Mature lowland mesic
evergreen forest occupies 4.6% of the park (53.4 km?), which represents 20.2% of the area that could
potentially support this forest type. The remaining 79.8% is currently occupied by other, more degraded
types, chiefly evergreen/bamboo. These areas are currently concentrated in the South-east section of the
park. Elsewhere the remnant species-rich patches are generally too small and too fragmented to maintain
viable ecosystems without significant management input.
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Plant Diversity at Khun Korn Waterfall Forest Park, Chiang Rai Province

T. Boonkerdl, O. Thaithongl, B. Na Songkhlal, C. Chantharaprasong2, R. Pollawatn1, P. Klinratanal,
P. Rachatal, S. Wongpakam1, Panu Kumpalanon3
1Plants of Thailand Research Unit, Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

2Suan Luang Rama IX, Sukhumvit 103 Road, Praves, Bangkok 10260

3Khun Korn Waterfall Forest Park, Muang District, Chiang Rai 57000

Khun Korn Waterfall Forest Park is situated in Muang district, Chiang Rai province, and covers a
mountainous area of approximately 18 km2 at 625 to 1,635 metres above mean sea level. Mixed
deciduous and lower montane forests are the main forest types found in the park. Surveying for and
collection of botanical specimens was conducted from October 1997 to September 1999. One thousand,
six hundred and ninety-four (1,974) specimens of vascular plants were collected. So far, 155 species of
pteridophytes, 3 species of gymnosperms and 530 species of flowering plants have been determined.
Selaginella ciliaris (Retz.) Spring, Dendrobium denudans D. Don and Dillenia scabrella (D.Don) Wall.
are newly recorded species and Bauhinia ornata Kurz var. subumbellata (Pierre ex Gagnep.) K. & S.S.
Larsen is a newly recorded variety for Thailand. In addition, an Olax sp. is expected to be new to science.
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Bryophyte Diversity at the Summit of Khao Luang, Huaiyang Waterfall National Park,
Prachaup 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

Bryophyte diversity at Khao Luang, Huaiyang Waterfall National Park, Prachaup Khiri Khan Province
was investigated from October 2000 to June 2001 at elevations ranging from 1,000 to 1,200 meters
above mean sea level. So far, four hundred and twenty-five specimens have been collected. Preliminarily,
19 species of mosses, 38 species of liverworts (5 species of thalloid liverworts and 33 species of leafy
liverworts) and 1 species of hornwort were determined. In addition, 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 for Thailand.
Descriptions, line drawings and ecological information of each species were prepared. This research
project will be carried out through to December 2001. It is expected that more species will be found.
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A Preliminary Survey of Plants Along the Hueng RiverAmphur Naahaew, Loei Province

W. Nanakorn, P. Thongsorn, M. Norsaengsri, S. Wattana, P. Srisanga and J. Marknoi
Technical Section, Technical and Research Office, Queen Sirikit Botanic Gardens, Mae Rim District, Chiang Mai 50180

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

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

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

P. Chantaranothai', A. Thammathaworn®, S. Moengmhaithong?, S. Khomgratok®,
J. Lakerd® and P. Pornpongrungrueng*
'Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
Phu Phan National Park, National Park Division, Royal Forest Department, Chatuchak, Bangkok 10900

A study of plant diversity in Phu Phan National Park was conducted between April 1997 and March
2000. A total of 1,940 specimens were collected. Eighteen families, 28 genera and 52 species of ferns, 2
families, 2 genera and 2 species of gymnosperms, 20 families, 115 genera and 240 species of
monocotyledons and 95 families, 317 genera and 530 species of dicotyledons were identified.
Boesenbergia baimaii and Phyllanthus chayamaritae are new to science, three 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 also taken. All data are being compiled into a
specimen database which is being prepared in Microsoft Access and will be shown on a Phu Phan
Homepage. Four sample plots, 100 x 100 m, in dry dipterocarp forest and one each in mixed deciduous
and dry evergreen forests, were investigated. The first forest type can be divided into three dominance-
types, the Shorea obtusa-Sindora siamensis type, the Shorea obtusa-Dipterocarp obtusifolius type and
the Dipterocarpus tuberculatus-Parinari anamense type. The second and the third forest types are
Pterocarpus indicus-Irvingia malaya and Terminalia bellirica—Dillenia aurea types, respectively.
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The Family Commelinaceae in Phu Phan National Park

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

A study of the family Commelinaceae in Phu Phan National Park was conducted from October 1996 to
March 1998. There were 6 genera and 21 species; Aneilema herbacum (Roxb.) Wall. ex Kunth.,
Aneilema sp., Commelina benghalensis L., C. clavata C.B. Clarke, C. diffusa Burm. f., C. kurzii C.B.
Clarke, C. obliqua Ham, Cyanotis axillaris Roem. & Schult., C. barbata Don, C. cristata Roem. &
Schult., C. villosa Schult., Floscopa scandens Lour., Forrestia griffithii C.B. Clarke, Murdannia
gigantea Brueck., M. medica (Lour.) Hong, M. nudiflora (L.) Brenan., M. scapiflorum (Roxb.) Royle, M.
spectabilis (Kurz) Faden, M. spirata (L.) Bruckner, Murdannia sp.1 and Murdannia sp.2. An anatomical
study of leaves, leaf sheaths and stems of all species was conducted using the peeling method and cross
sections. Hairs, stomata, epidermal cells and mesophyll cells were found to be useful for classification.
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Taxonomy of the Subtribe Barleriinae (Acanthaceae) in Northeastern Thailand

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

A taxonomic study of the subtribe Barleriinae (Acanthaceae) in Northeastern Thailand was conducted
between July 1999 and June 2001. Six genera and 17 species were enumerated: Asystasia gangetica,
A. salicifolia, Barleria cristata, B. lupulina, B. prionitis, B. strigosa, Clinacanthus nutans,
Codonacanthus pauciflorus, Graptophyllum pictum, Pseuderanthemum axillare, P. carruthersii,
P. couderci, P. graciliflorum, P. parishii, P. reticulatum, P. sp. 1 and P. sp. 2. Keys to genera and
species and descriptions are provided. Acetolysed and unacetolysed pollen were investigated by using
both light- and scanning electron microscopy. They can be divided into 3 groups based on size and 4
groups based on sculpturing, i.e., very large, large and medium sized, and foveolate, micro-foveolate,
perforate and reticulate. Shape, number and sculpturing of seed and jaculator were found to be useful for
classification. The leaf epidermis of 16 species was investigated by the peeling method. The type and
numbers of stoma and the type of cystolith were found to be good taxonomic characters.
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The Genus Hedyotis L., in Thailand

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

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, are isopolar, have radial symmetry and are 3-6-colporate. Pollen grain sizes range from 10-33
um. Five differentiated exine sculpturing patterns were observed: foveolate, perforate, pilate-reticulate,
rugulate and scabrate.
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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 May 2001. Dried
and living specimens were examined and described. Keys to genera, species and forms were constructed.
Palynological study was conducted using light and scanning electron microscopy. Pollen was prepared
by acetolysis, alkalide or directly collected from dried specimens. Four genera, 29 species and 2 forms of
the tribe were enumerated. The pollen is subspheroidal and tricolporate. The grains are small (15-27.5
um) or medium size (22.5-30 um). The exine is echinate but perforate at the spine base. The number of
rows of spines between apertures is (3-) 4 (-5). Spine length is 1-5 um. Pollen features do not provide
good taxonomic characters for species identification but species can be divided into groups based on the
shape, size and number of spine rows between apertures.
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The Genus Clerodendrum L. (Lamiaceae) in Thailand

C. Leeratiwong (Graduate Student), P. Chantaranothai (Thesis Advisor), A. Thammathaworn ? Thesis Co-advisor)

'Department of Biology, Faculty of Science, Prince of Songkla University, Hatyai District, Songkhla 90112
“Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

A taxonomic study of the genus Clerodendrum L. in Thailand was carried out between July 1998 and
July 2000. There were 35 species and one variety. Descriptions, a key to species and illustrations were
provided. Five new records of species from Thailand (C. godefroyi, C. cf. hispidum, C. japonicum,
C. myrmecophilum and C. subscaposum) and 3 new species (C. sp. 1, C. sp. 2 and C. sp. 3) are expected.
Pollen morphology of 28 species and 1 variety were studied by using light and scanning electron
microscopes. The pollen was monad, radially symmetric, isopolar, 3-colpate and global in shape in the
polar view. The shapes of pollen grains were oblate spheroidal, suboblate, prolate spheroidal and
spherical. Pollen grain sizes ranged from 32.5 to 125 um. The exine was echinate and 1.25-6 um in
width. The pollen data did not provide good taxonomic evidence for species identification. A numerical
taxonomy study was conducted using 10 populations from each of the following species: C.
colebrookianum, C. godefroyi, C. infortunatum, C. kaempferi, C. lloydianum,
C. paniculatum, C. penduliflorum, C. schmidtii, C. serratum and C. villosum. Thirteen morphological
characters were analyzed by using factor and discriminant analyses. The results of the numerical
taxonomy study can not be used to classify these species distinctly.
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The Genus Polyalthia Blume in Thailand.

P. Bunchalee' (Graduate Student), P. Chantaranothai® (Thesis Advisor), A. Thammathaworm?), P. Chalermglin®(Thesis Co-advisor)
"Department of Biology, Faculty of Science, Mahasarakham University, Kantarawichai District, Mahasarakham 44150
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
®Biology Science Research Department, Thailand Institute of Scientific and Technological Research,
Chatuchak, Bangkok 10900

A taxonomic study of Polyalthia Blume in Thailand was conducted between September 1998 and
December 2000. Specimens were collected and studied. There were 28 species and three varieties
(31 taxa): P. bullata, P. cauliflora var. desmantha, P. cerasoides, P. cinnamomea, P. clavigera,
P. dubia, P. evecta var. attopeuensis, var. intermedia and var. 1, P. glauca, P. jenkinsii, P. jucunda, P.
lateriflora, P. lateritia, P. longifolia, P. modesta, P. motleyana var. glabrescens, P. obliqua,
P. obtusa, P. parviflora, P. sclerophylla, P. simiarum, P. socia, P. stenopetala, P. suberosa,
P. viridis, P. sp. A, P. sp. B, P. sp. C and P. sp. D. Descriptions and a key to species are provided. Two
species and five taxa are expected to be new records and new species, respectively. Acetolysed and
unacetolysed pollen of 11 taxa were investigated using both light and scanning electron microscopes.
The pollen can be divided into five types based on exine sculpturing.
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Taxonomy of Herbs and Climbers at Khao Wang Khamen, Kanchanaburi Province

W. Chatan® (Graduate Student), B. Na Songkhla? (Thesis Advisor), T. Boonkerd? (Thesis Co-advisor)

'Department of Biology, Faculty of Science, Mahasarakham University, Kantarawichai District, Mahasarakham 44150
*Department of Botany, Faculty of Science, Chulalokorn University, Pathumwan, Bangkok 10330.

Survey, collection and study of herbs and climbers at Khao Wang Khamen, Kanchanaburi Province, was
made from May 1998 to January 2000. One hundred and twenty-four species, one subspecies and three
varieties were collected and classified into 94 genera and 40 families. Among these, Asteraceae was the
richest in terms of number of species, i.e. 14 species. The second richest was Convolvulaceae in which
there were 13 species. The rest had 1 to 8 species in each family. In all there were 82 species of herbs
and 42 species of climbers. They were grouped into 100 species of dicots and 24 species of monocots.
Two previously reported endemic species and three new endemic species, i.e., Boea glabriflora Barnett,
Ruellia kerrii Kerr and Remirema bracteata Kerr., were found. The last one tends to be a rare species
because of its small populations and because its distribution is confined to Kanchanaburi Province.
Taxonomic descriptions and a key to genera and species were prepared together with taxonomic
literature, ecology, geographical distribution, uses and colour photographs of each species. The collected
specimens were deposited at the Professor Kasin Suvatabhandhu Herbarium, Department of Botany,
Faculty of Science, Chulalongkorn University, and the plant genetics conservation project at the Royal
Initiation of Her Royal Highness Princess Mahachakri Sirindhorn Herbarium, Kanchanaburi Province.
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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
2Forest 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 are 24 genera and 47 species of Annonaceae in the Eastern Forest. There are 1-2 species in
most genera but the following genera have many species: Uvaria (8 spp.), Polyalthia
(7 spp.), 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. Plants
in the following genera were difficult to identify to species: Dasymaschalon, Uvaria, Polyalthia,
Melodorum, Miliusa, Meiogyne, and Cyathostemma. Species of 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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Taxonomic Study of Pteridophytes at Queen Sirikit Botanic Garden, Chiang Mai Province
C. Hutinan® (Graduate Student), W. Nanakorn,? (Thesis Advisor)

!Department of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900
2 Queen Sirikit Botanic Garden, Maerim District, Chiang Mai 50180

A study of the taxonomy of Pteridophytes at Queen Sirikit Botanic Garden, Chiang Mai Province was
conducted. Pteridophytes were surveyed by line transect. Specimens were identified by comparison with
herbarium specimens and with available literature in the following herbaria: the herbarium of the
Department of Agriculture (BK), Bangkok; and the Forest Herbarium, Royal Forest Department (BKF),
Bangkok. Identifications were checked by specialists at Queen Sirikit Botanic Garden. The study was
based mainly on morphological and anatomical characters with relevant ecological data being recorded
and written descriptions of pteridophytes combined with line pictures, photographs and photographs
using a compound microscope being made. Seventeen families and 59 species were identified. They
were: Family Aspleniaceae 3 species, Family Athyriaceae 3 species, Family Blechnaceae 4 species,
Family Cyatheaceae 1 species, Family Davalliaceae 2 species, Family Dennstediaceae 1 species, Family
Dicksoniaceae 1 species, Family Dryopteridaceae 4 species, Family Lomariopsidaceae 3 species, Family
Marattiaceae 1 species, Family Oleandaceae 6 species, Family Ophioglossaceae 2 species, Family
Parkeriaceae 9 species, Family Polypodiaceae 7 species, Family Pteridaceae 5 species, Family
Schizaceae 2 species and Family Thelypteridaceae 5 species. The report of this study will form an
important base for study of Pteridophytes in the north.
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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
% The Forest Herbarium, Forest Botany Division, Royal Forest Department, Chatuchak, Bangkok 10900

A taxonomic study of the genera Cratoxylum BIl. and Hypericum L. (Guttiferae) in Thailand was carried
out in order to determine the number of plant species, their morphological characters, natural
distributions and ecological habitats, and to produce taxonomic keys. Based on references, collection and
survey, 6 species of the genus Cratoxylum BI. are found in Thailand: C. formosum (Jack) Dyer ssp.
pruniflorum (Kurz) Gogel., C. formosum (Jack) Dyer ssp. formosum, C. cochinchinense (Lour.) Bl., C.
maingayi Dyer, C. sumatranum (Jack) BI. ssp. neriifolium (Kurz) Gogel. and C. arborescens (Vahl) Bl.
Most species could be found in dry dipterocarp forest, mixed deciduous forest, dry evergreen forest and
secondary forest, but some species occurred in restricted habitats, e.g.,
C. arborescens (Vahl) Bl. was found only in peat swamp forest. Five species of the genus Hypericum L.
are found in Thailand: H. hookerianum Wight & Arnott, H. japonicum Thunb. ex Murray,
H. siamense N. Robson, H. wightianum Wight & Arnott and H. napaulense Choisy. All species in the
genus Hypericum L. are found in the northern part, but H. japonicum was found in north-eastern
Thailand as well.
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APNWNIIUAS “lumsﬁnmﬁwunnaqa Cyperus L. 117U 19 #%il G.l’\'lfg!l C. alternifolius L., C. compactus Retz.,
C. compressus L., C. corymbosus Rottb., C. cyperoides (L.) O.Kuntze, C. difformis L.,
C. digitatus Roxb, C. haspan L., C. imbricatus Retz., C. iria L., C. mitis Steud., C. papyrus L., C. platystylis R. Br.,
C. prolifer Lam., C. procerus Rottb., C. pulcherrimus Willd. ex Kunth., C. rotundus L., C. stenophyllus J.V. Sur.,
C. tenuispica Steud. WazWUNNENS Eleocharis R. Br. U 1 %0 2 varieties A1 E. dulcis (Burm. f.) Henschel var.
dulcis wa¢ E. dulcis (Burm. f.) Henschel var. tuberosa (Roxb.) T. Koyama

The Taxonomic Study of Some Aquatic Species of Genera Cyperus L. and Eleocharis R. Br.
in Bangkok Metropolitan

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

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

84 unAngalasamsideuasingniinug madssyadnmsuszhillasims BRT a3sii 5

8-11 AN 2544 lsausnumas Jawingassil



NMIANHING mgn‘saﬁ oUY ’é]\‘lWiiﬂ!lﬁﬂf!ﬂ aanuludsen ﬂl‘i’l d

a9178 avaund’ (undnw), anle quadn’ (@1m1sdiline)
'maingiinenhlsd aazumans amInendsnynsmans wagins NFNWT 10900
2 v 71 v [’ ¥ o
nanssaulal dyunwgnumansthla nsuthlal weaeins ngunws 10900

mafnmmeaynsIsurasnssalianadeuuludszmdlne dufiumslesfnmanyaznedagiuineanaiadn
wssaliffusnununnthsssundmumasma q Ussnaufumsdnsmnanndatenssaliuiduiusnunnliud
Tunawssalsivne g 2eetsemelng f{Tﬂﬁwgﬂ%mua‘hLLunwﬁmeﬂmﬁﬂmamtazwatﬂuw&n Usznaunumussens
dnvasrasudazsiiolasaziBsansanmimwnemeidurlsznay wamsdnwn wuwssaldanadanilulsamelng
N 17 File ﬁ\i“ﬁl’ C. thorelii Pierre, C. touranense Gagnep. ex P. F. Stevens, C. polyanthum Wall. ex Choisy,
C. dryobalanoides Pierre, C. symingtonianum M. R. Henderson & Wyatt-Smith, C. macrocarpum Hook. f.,
C. sclerophyllum Vesque, C. teysmannii Miq., C. inophyllum L., C. tetrapterum Miq., C. molle King, C. canum
Hook. f., C. calaba L., C. rupicolum Ridl., C. pisiferum Planchon & Triana, C. depressinervosum M. R. Henderson &
Wyatt-Smith tte¢ C. soulattri Burman f. Toe C. sclerophyllum Vesque, C. teysmannii Miq. 8¢ C. canum Hook. f. (Hlu
silafinenuluilulsemelng

Notes on Thai Calophyllum L. (Guttiferae)

S. Sangkaew' (Graduate Student), D. Sookchaloem? (Thesis Adviser)
'Deparment of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900
?The Forest Herbarium, Forest Botany Division, Royal Forest Department, Chatuchak, Bangkok 10900

Taxonomic studies of the genus Calophyllum L. (Guttiferae) in Thailand were conducted by comparative
morphological study. Many specimens collected from fieldwork in several regions and herbarium
specimens deposited in several herbaria in Thailand have been examined. Seventeen species are reported
as follows: C. thorelii Pierre, C. touranense Gagnep. ex P. F.  Stevens,
C. polyanthum Wall. ex Choisy, C. dryobalanoides Pierre, C. symingtonianum M. R. Henderson &
Wyatt-Smith, C. macrocarpum Hook. F., C. sclerophyllum Vesque, C. teysmannii Mig.,
C. inophyllum L., C. tetrapterum Miqg., C. molle King, C. canum Hook. f., C. calaba L.,
C. rupicolum Ridl., C. pisiferum Planchon & Triana, C. depressinervosum M. R. Henderson & Wyatt-
Smith and C. soulattri Burman f.  Calophyllum sclerophyllum Vesque, C. teysmannii Mig. and
C. canum Hook. f. are new records for Thailand. C. symingtonianum, C. macrocarpum,
C. sclerophyllum, C. teysmanii, C. molle, C. canum, C. rupicolum and C. depressinervosum are found in
peninsular evergreen forest only. Only C. polyanthum is found in northern Thailand. New locality
records are as follows: C. touranense at Phetchaburi, C. polyanthum at Uthai Thani and Prachuap Khiri
Khan, C. thorelii at Mukdahan, C. calaba is geographically distributed over all regions of Thailand. Also
the ecological distribution of the latter species covers a wide range from beach forest to dry dipterocarp
forest.
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(variety) @8 1) B. pottsii var. pottsii 2) B. pottsii var. subsessilis W8 3) B. pottsii var. velutina

Biosystematics of Bauhinia pottsii G. Don in Thailand

S. Saengmanee® (Lecturer), T. Boonkerd? and O. Thaithong? (Thesis Advisor)
Triam Udom Suksa Nom Klao, Saphansoong District, Bangkok 10240
*Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Bauhinia pottsii G.Don is a shrub which occurs naturally along the edge of evergreen forest below 200
meters ASL. In Thailand, five varieties of this species were recorded: B. pottsii var. pottsii G. Don,
B. pottsii var. velutina (Wall. ex Benth.) K. & S. S. Larsen, B. pottsii var. mollissima (Wall. ex Prain) K.
& S.S. Larsen, B. pottsii var.subsessilis (Craib) de Wit and B. pottsii var. decipiens (Craib)
K.& S.S.Larsen. Each variety exhibits somewhat a wide range of morphological plasticity. In order to
clarify their taxonomic status, all varieties except B. pottsii var. decipiens which was not found, were
investigated by numerical taxonomic studies, consisting of 3 multivariate analyses, namely factor
analysis, cluster analysis and discriminant analysis. These analyses focused on morphological characters
as follows: 7 characters of leaf, 41 characters of flower and 11 characters of pollen as well as 36
characters from 6 isozyme systems (acid phosphatase, esterase, glutamate oxaloacetate transaminase,
malate dehydrogenase, peroxidase and shikimate dehydrogenase). The results show that this species
should be classified into 3 groups -- i) B. pottsii var. pottsii, ii) B. pottsii var. subsessilis and iii) B. pottsii
var. velutina and B. pottsii var. mollissima — based on 3 characters of flower, 2 characters of pollen and
14 characters  from isozyme pattern. To  compare  taxonomic  status  with
B. purpurea and B. acuminata by analyses 74 morphological characters of leaf, flower, pollen, pod and
seed by the same techniques, the results from morphological characters alone suggest that 3 groups of B.
pottsii should be recognized as 3 varieties: i) B. pottsii var. pottsii, ii) B. pottsii var. subsessilis and iii) B.
pottsii var. velutina.
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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 leaves and the development of the female and male gametophytes of Gomphia
serrata Kanis and Ochna integerrima Merr. was 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. Idioblasts are commonly distributed along the
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 1-3 layers of palisade
parenchyma. The ovules are an anatropous, bitegmic, micropyle 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 (GA) and acetylsalicylic acid
(ASA) on seed germination was observed by pretreatment of O. integerrima seeds with 0.3 and 0.6 mM
GA or ASA prior to germination. Acetylsalicylic acid 0.6 mM is the most effective treatment for
promoting seed germination.
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Comparative Anatomy of Fimbristylis Vahl (Cyperaceae) in Thailand

K. Poonpong (Gratuate 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 was investigated by epidermal peel
and transverse sections of leaves, bracts and culms. In surface view, the diagnostic anatomical characters
at the species level are the presence or absence of trichomes, the type and distribution of trichomes, hairs,
prickles and papillae, the number of rows of stomata, the shape of subsidiary cells, the character of the
cell wall and the shape of epidermal cells in the intercostal region, the character of the cell wall and the
size of cells in the costal region and the arrangement and continuation of silica bodies in epidermal cells.
In transverse section, the shape of leaves, bracts and culms in the sections, the presence or absence of air
cavities, the thickness of the outer periclinal wall of epidermal cells, the shape of subsidiary cells, the
character and distribution of sclerenchyma, the character of the cell wall of radiated chlorenchyma that
completely surround the vascular bundles, the arrangement and distribution of vascular bundles, the
presence of U-shaped thickening fibre as the middle layer of bundle sheaths, the presence or absence of
bulliform cells and hypodermis in leaves and bracts, the number of hypodermal cell tiers, the size and
distribution of hypodermal cells and the presence of raised stomata in leaves are useful for species
classification.
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Systematic Anatomy of Aristolochiaceae in Thailand

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

Thirteen species of Aristolochiaceae were collected from various parts of Thailand from August 2000 to
July 2001. The leaves of 10 species, namely Aristolochia curtisii King, A. glandis Craib,
A. helix Phuphathanapong, A. kerrei Kraib, A. pierrei Lec., A. pothieri Pierre ex Lec., A. tagala Cham.,
A. sp., Thottea parviflora Ridl. and T. tomentosa (Bl.) Ding Hou. were investigated by lamina epidermal
peel and transection of leaves. The investigated species could be distinguished on the basis of presence or
absence of silicified cells in the epidermis, air cavity in mesophyll, druse and amyloplast in the
mesophyll and midrib, epidermal papillae, types of trichomes, shape and wall of epidermal cells.
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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 during the
period December 1999 - January 2001. Anatomical studies of all species were conducted using lamina
epidermal peels and transections of leaves, stipes, rhizomes, and roots. Presence or absence of
hydathode, trichome, shape and epidermal cell wall, level of stomata, presence or absence of
hypodermis, fibre in midrib and leaf margin, arrangement of mesophyll, stipe shape in transections,
distribution of sclereid cells in rhizome and presence or absence of fibre in cortex were found to be
useful for species identification. Acetolysed and unacetolysed spores of 19 taxa were investigated by
using both light microscopy and scanning electron microscopy. Based on sculpturing, they can be
divided into 5 groups: (1) verrucate (2) parallel folds (3) psilate (4) echinae with verrucate
(5) tuberculate with verrucate.
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Comparative Anatomy of Some Cassia Species in Thailand

M. Kidyue (Graduate Student), R. Thavarorith (Thesis Advisor), T. Boonkerd (Thesis Co-advisor)
Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwon, Bangkok 10330

Cassia sensu lato (Caesalpiniaceae) is one of the largest genera of flowering plants and consists of about
600 species. Recent work on floral morphology proposed a division of this genus into three genera,
namely Cassia sensu stricto, Senna and Chamaecrista. This research investigated, using light
microscopy, the comparative anatomy of stems, leaves, and flowers of Cassia s.I. that grow in Thailand.
Seventeen species and 3 subspecies of the 22 species and 4 subspecies, respectively, of Cassia s.l. known
in Thailand were studied. All of the studied species shared the following common characters: tunica—
corpus meristems; solitary, diffuse and circular large vessels; simple perforation plates; heterocellular
xylem rays; nonstoried wood; bifacial leaves with paracytic stomata; and marginal placental ovaries with
anatropous ovules. However, there were some useful discriminative anatomical features, i.e., the
characters of anthers, the distribution of stomata, the types and positions of crystals and trichomes, and
the xylem rays. Accordingly, the studied species could be classified into four groups i) Cassia s.s., ii)
Senna (tree), iii) Senna (shrub), and iv) Chamaecrista. Endothecial thickenings and deposition of druse
crystals in stems and leaves were found in all groups, but not in Chamaecrista. The Cassia s.s. group
could be separated from Senna by the presence of trichomes on the anthers. Moreover, the Senna group
could be subdivided into two groups according to stomatal distribution on the leaves. It was also found
that tree Senna possessed hypostomatic leaves whilst amphistomatic leaves were observed in shrub
Senna.
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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® and B. Ponoy” (Thesis Co-advisor)
'Rajamangala Institute of Technology, Northeastern Campus, Muang District, Nakhon Ratchasima 30000
2 School of Biology, Institute of Science, Suranaree University of Technology, Muang District, Nakhorn Ratchasima 30000
® Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
*Silvicultural Research Division, Forestry Research Office, Royal Forest Department, Chatuchak, Bangkok 10900

The reproductive ecology of trees in dry dipterocarp forest at Nong Rawiang, Muang district, Nakhon
Ratchasima, were studied during the years, 2000 to 2001. Replicated sampling by quadrats followed
Releve’s method. Quadrat size was 40 x 40 m? and 8 quadrats were used to represent the whole study
area. The objectives of the research were to make a plant species list and to make plant descriptions, to
observe flowering phenomena, make pollinator observations, determine pollen efficiency, seed
dispersion and seed quality, and to prepare a collection database of fruit and seed morphology. The forest

comprised 38 species, 33 genera and 21 families of trees. There were four relatively dominant species,
consisting of Shorea siamensis, Ellipanthus tomentosus, Xylia xylocarpus and Sindora siamensis.
January to May was the flowering period of the target plants. Three types of E. tomentosus were found.
The first had a short sterile pistil, the second had a long sterile pistil, and the third had fertile flowers
with  40.74 % of pollen germinating. Carpenter bees were the most frequent
E. tomentosus flower visitor especially between 10.00 am and 1.00 pm. E. tomentosus seed do not have
wings for dispersal, so the seed fall under the canopy of the mother trees. E. tomentosus produced many
flowers and fruits but seed germination was only 16 % on average. In natural sites, the seedling survival
is 1.26 %, probably because of seed destruction by insects, which was recorded as being 61.08 %. The
main seed pest was a yellow worm species (F. PHORIDAE). However, reproductive success of E.
tomentosus is 41 %.
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Autecology of Isoetes coromandelina L., An Endangered Species of Thailand

S. Chomko' (Graduate Student), S. Thammathawom? (Thesis Advisor), S. Bunnag,® and A. Thammathaworn?® (Thesis Co-advisor)
'Department of Biology, Faculty of Science, Mahasarakham University, Kantarawichai District, MahaSarakham 44150
2 school of Biology, Institute of Science, Suranaree University of Technology, Muang District, Nakhon Ratchasima 30000
® Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

From October 1999 to June 2001, the distribution of Isoetes coromandelina L. was studied by random
sampling from 36 provinces of Thailand’s floristic regions. The plant occurred in paddy fields of the
following 15 provinces: Maha Sarakham, Khon Kaen, Roi Et, Udon Thani, Nong Khai, Kalasin, Ubon
Ratchathani, Srisaket, Surin, Buriram, Sa Kaeo, Prachinburi, Sukhothai, Tak, and Songkhla.
I. coromandelina L. prefers wetland habitat with clear fresh water of 5 to 50 cm depth. Plants were
distributed in a clumped pattern within sampling areas of 0.1 to 1 acre. Sandy loam, silty loam, loamy
sand, loam and sand, pH (4.02- 6.08), EC (0.11-0.49 mS/cm), K (7.73-129.87 ppm), Total N
(0.009-0.058 ppm), PO,* (45.72-697.89 ppm) and SO,* (6.57-17.09 ppm) are the results of soil sample
analysis. Moore's culture medium is the most suitable medium for stem shoot apex development. The
stem showed a primitive protostele pattern. SEM micrography indicated that the shape and size of
megaspores was pustulate and 300 to 550 microns in diameter.
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Palynological Study of the Intramontane Peat Bog at Doi Inthanon, Chiang Mai Province

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

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

K. Pyramarn®, C. Khunwasi*, K. Kasetsinsombat? and R. Puangtaptim®
'Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
’Department of Pharmarcology, Faculty of Medicine, Siriraj Hospital, Mahidol University,
Bangkoknoi, Bangkok 10700

Pollen materials obtained from fresh and herbarium specimens of euphorbiaceaous species found in
Thailand were acetolysed. Measurement and morphological observations were made under a Nikon AFX
35, Using a x10 eyepieces and x100 immersion objective. All measurement was based on at least 10
pollen grains. External ultrastrastructures of pollen grains were observed by scanning electron
microscope. The SEM micrographs were taken using a JEOL JSM 5410 LV. A conspicuous
morphological diversity of euphorbiaceous pollen is evident from the various types of apertural system
and ornamentation. Pollen morphologically, there is a strong tendency to identify different taxonomic
ranks in this family, even to species level.
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Overview of Cytogenetic Study of Euphorbiaceae in Thailand

P. Soontornchainacksaeng®, T. Jenjittikul* C. Senakun® and W. Thongpubal?
!Department of Plant Science, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400
Department of Biology, Faculty of Science, Khon kaen University, Muang District, Khon kaen 40002

Euphorbiaceae was sampled 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 and concerved in the department
of plant science herbarium at Mahidol University, Khonkhaen University and Royal garden Suanluang
Rama IX Thailand. About 200 species of 40 genera are investigated. They are showed the great diversity
of chromosome numbers between and within the genera from 2n=16 to 124. Most species have very
small chromosomes ranging from 1.0 to 3.33 um. It was found polyploids in both natural groups and
cultivated plants. Baccaurea, Breynia, Bridelia, Cnesmone, Glochidion, Hevea, Jatropha and
Macaranga showed the uniform chromosome number within the genus. The chromosomes of Acalypha,
Euphorbia and Phyllanthus studied are very variable in sizes and numbers. Cytogenetic investigation of
more than 100 species are made for the first time. B chromosomes were found in some species of
Phyllanthus and Excoecaria. Results have given the original information of plant cytogenetics
continuously in the rhythm of research period during 3 years. They will not only provide in fundamental
data for further researches, especially 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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Systematic Study of the Family Euphorbiaceae in Thailand

K. Chayamarit', T. Santisuk’, K. Larsen?, P. Van Welzen®, H. J. Esser*, W. Nanakorn®, P. Chantharanothai®,
T. Boonthavikoon®, R. Pooma®, L. Phuphathanaphong®, C. Chantharaprasong® and S. Larsen?
Forest Herbarium, Royal Forest Department, Chatuchak, Bangkok 10900
“Department of Systematic Botany, Aarhus University, Denmark
*Rijksherbarium/Hortus Botanicus, Leiden, The Netherlands *Hamburgh, Germany

*Queen Sirikit Botanic Garden, Mae Rim District, Chiang Mai 50180
®Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002

A revision of the family Euphorbiaceae in Thailand was done based on examination of herbarium
specimens and extensive field observations in various parts of Thailand. Eighty-three genera comprising
425 species are recognized; among these, 19 species are introduced. Ten species are described as new, 11
species await further study, as their specimens are inadequate for description of new taxa. Thirteen
species are recorded for the first time in Thailand. Forty-nine species are found only in Thailand. Three
new combinations have been made; one of which is transferred to a genus new for Southeast Asia. One
species is raised from infraspecific status, while 3 are reduced to varieties. Three species are
misidentified. Twenty-eight new synonyms are proposed. A key to all genera and species with full
descriptions, distributions and uses, and with illustrations and colour pictures will be presented in the
Flora of Thailand, volume 8, parts 1 & 2, in the year 2002.
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Taxonomic Study of the Genus Acalypha I. (Euphorbiaceae) in Thailand

C. Ngernsaengsaruay (Graduate Student), K. Chayamarit (Thesis Advisor)

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

A taxonomic study of the genus Acalypha L. in Thailand was conducted by surveying and collecting
plants from natural habitats in every part of Thailand. Photographs were taken and morphological and
ecological data were recorded for each plant species. All plant specimens were identified by considering
morphological characters and comparing with herbarium specimens deposited in the Forest Herbarium,
Royal Forest Department (BKF) and the Herbarium of the Department of Agriculture (BK). Keys to
species with full descriptions of species supported by line drawings were provided. According to the
present study, the genus Acalypha in Thailand comprises 10 species:
A. brachystachya Hornem., A. delpyana Gagnep., A. hispida Burm.f., A. indica L., A. kerrii Craib
A. lanceolata Willd., A. mairei (Lévl.) Schneid., A. pleiogyne Airy Shaw, A. siamensis Oliv. ex Gege and
A. wilkesiana Muell.Arg. Among them, A. hispida Burm.f. and A. wilkesiana Muell.Arg. are exotic
species used in cultivation and A. pleiogyne Airy Shaw is endemic to Thailand.
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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
% Forest 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 (Miq.) Muell.Arg.
and C. tomentosus Hance. Three species are still doubtful; more material is needed.
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Taxonomic Study of the Tribe Codiaeae (Euphorbiaceae) in Thailand

K. Phattarahirankanok * (Graduate Student), K. Chayamarit ? (Thesis Advisor)
! Forest Biology, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900
% Forest Herbarium, Forest Research Office, Royal Forest Department, Chatuchak, Bangkok 10900

A taxonomic study of the tribe Codiaeae (Euphorbiaceae) in Thailand determined 7 genera, 14 species
and 2 varieties. There were five species of Baliospermum, i.e., B. corymbiferum Hook.f., which is a new
record, B. effusum Pax & K.Hoffm., B. micranthum Mull.Arg., B. montanum (Willd.) Mill.Arg. and B.
siamense Craib, which is endemic to Thailand; two species of Blachia, i.e., B. andamanica (Kurz)
Hook.f. and B. siamensis Gagnep.; three species of Dimorphocalyx, i.e., D. malayanus Hook.f., D.
muricatus (Hook.f.) Airy Shaw and Dimorphocalyx sp., as yet unidentified; two varieties of Ostodes, i.e.,
O. paniculata Blume var. paniculata and O. paniculata var. katherinae (Pax) Chakrab. & N.P. Balakr.;
one species of Pantadenia, i.e., P. adenanthera Gagnep.; the monotypic genus Strophioblachia, i.e., S.
fimbricalyx Boerl.; and one introduced species of Codiaeum, i.e.
C. variegatum Blume. A key to genera and keys to species were constructed. Descriptions, ecological
distributions and uses of plants, supported by line drawings and color pictures, were also provided.

100 unAngalasamsideuasingniinug madssyadnmsuszhillasims BRT a3sii 5

8-11 AN 2544 lsausnumas Jawingassil



nsdszilivaaunneasuraaivanssalulidnlaald DNA uas Isoenzyme Gene Markers
§905) NN’ Uz Alfred E. Szmidt’
"aefjiiiin1s DNA uas isoenzyme sauauimudse anindanmsthlal asuthlal weegdns ngunws 10900

2Laboratorjy of Molecular Population Genetics, Department of Biology, Graduate School of Sciences,

Kyushu University, Fukuoka 812 8581 Japan
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Evaluation of the Genetic Diversity of Teak Using DNA and Isoenzyme Gene Markers

S. Changtragoon® and A. E. Szmidt?
'DNA and Isoenzyme Laboratory, Silviculture Research Division, Forest Research Office,
Royal Forest Department, Chatuchak, Bangkok 10900
?Laboratory of Molecular Population Genetics, Department of Biology, Graduate School of Sciences,
Kyushu University, Fukuoka 812 8581, Japan

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 the genetic diversity and mating system of teak. Results from isoenzyme and
DNA study showed that genetic differentiation among populations was about 17 and 21%, respectively.
Genetic diversity among populations was rather high. Estimates of gene diversity among populations
using isoenzyme gene markers was 0.004-0.85 with 0.036 on average. However, the estimation of
genetic diversity among populations using RAPD markers was 0.110-0.373 with 0.312 on average. Out
of 10 chloroplast regions, two regions, namely psbA1 and 16S! psbA1l, could be amplified. However, no
variation could be found from PCR-RFLP using 11 restriction enzymes. According to mating system
analysis, outcrossing rates among teak populations was estimated as
87.2-99.5%. These results suggest that natural populations of T. grandis in Thailand are highly
genetically differentiated implying that multiple sources of material, i.e., at least one population of each
province with high genetic diversity and outcrossing rate in the northern and central part of Thailand,
may be required for sustainable teak genetic resources management for both in situ and
ex situ gene conservation purposes.
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A Study of Genetic Relationships among Populations of two Allied Species
in the Genus, Afgekia Craib, (Leguminosae) in Thailand

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

The genus, Afgekia Craib, includes only three wild species, A. sericea, A. mahidolae and A. filipes. The
first two species were the taxa used in this study. These two species occupy clearly different habitats.
Afgekia sericea has become an endangered and rare species due to deforestation and small populations of
A. mahidolae have been restricted to some limestone mountains in western Thailand. These two species
are apparently allopatric and may represent good candidates for studying the evolutionary process of
species differentiation within this genus. In addition, in spite of the threatened status of these two species,
nothing is known about their genetic structure. Based on morphological and cytological data, slight
differences were found between the two taxa. In addition, based on the presence vs. absence of RAPD
markers, A. sericea and A. mahidolae are closely related species. Thus, these two species may have
arisen as a result of allopatric speciation in different geographical populations of the ancestral species.
The genetic structure of A.sericea and A. mahidolae populations was determined by using Shannon’s
information index. Genetic variability within species (Hsp,) for A. sericea was higher than that of A.
mahidolae. In contrast, genetic variation within A.mahidolae populations (Hp.p/Hsp=61%) was higher
than that within A. sericea populations (Hpop/Hsy=52%). Genetic divergence among populations of these
two species, estimated by Nei’s Gy, was high. Afgekia sericea and A. mahidolae have Gs values of 0.426
and 0.266, respectively. These are consistent with low gene flow (Nm=0.35-1.14) between populations of
each species. These data are important for in situ and/or ex situ conservation of these two rare species in
Thailand.
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Molecular Phylogenetics and Population Differentiation of the two Rare Plant Species,
Afgekia sericea and A. mahidolae

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

The major aim of this study is to examine the phylogenetic relationships and genetic variation in natural
populations of the two rare species, Afgekia sericea and A. mahidolae, in Thailand. The internal
transcribed spacer regions (ITS-1 and 1TS-2) of nuclear ribosomal DNA and rbcL genes were sequenced
and analyzed for resolution of relationships between these two species. These results will support and
provide a clearer picture of their evolutionary history. Patterns of nucleotide composition and
substitution were assessed by pairwise comparison. For ITS regions, these spacers evolved not only by
base substitution but also by a number of insertion and deletion events. The sequence divergence
between these two species was 12% for ITS1 and 22% for 1TS2. Based on rbcL sequences, nucleotide
divergence between the two species was about 3%. Based on RFLP analysis of rbcL genes, the genetic
relationship between these two species inferred from Dice’s coefficient was 0.96. Genetic variation in
natural populations of A. sericea and A. mahidolae were examined by PCR-RFLP pattern analysis of the
ITS1-5.8s-1TS2 region, and rbcL gene, respectively. These regions were amplified using PCR and
subjected to RFLP analysis with six endonucleases. For ITS1-5.8-1TS2 region, nine populations of A.
sericea showed unique RFLP patterns. In addition, the RFLP type for the rbcL gene of A. mahidolae
populations was monomorphic. These results provide molecular evidence for the hypothesis that A.
sericea and A. mahidolae formed as a result of allopatric speciation of populations of the ancestral
species.
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Genetic Variation in Wild Rice in North Eastern Thailand

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

Two wild rice species with an AA genome, Oryza nivara and O. rufipogon, were surveyed and seed
samples were collected in the North Eastern region of Thailand. The first species is an annual form,
while the latter is a perennial form. The two wild rice species were found as small or large populations
with great morphological variation in a wide range of environments, such as lakes, swamps, ponds,
ditches and canals, and at the edge of or inside farmers’ rice fields. SCAR primer pairs were developed
for identifying the perennial form. Genetic variation was observed among and within populations of O.
rufipogon with RAPD profiles. Furthermore, diversification of the Waxy gene was also observed in
natural populations of wild rice in this region.
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Cytology, Physiology, Morphology and Gene Expression in
Some Transgenic Rice (Oryza Sativa L.)

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

A suitable induction medium for the rice variety, Homsupanburi, was determined to be: modified Ng
medium supplemented with 3% (w/v) sucrose, 13.5 uM 2,4-D and 0.8% bacto agar under light
conditions. A high percentage of callus induction (at 90%) was obtained when seeds of rice variety,
Chainatl, were cultured on modified Ng medium supplemented with 3% (w/v) sucrose, 18 uM 2, 4-D
and 0.8% bacto agar under light conditions. A suitable regeneration medium for rice variety, Chainatl,
was Ng medium supplemented with 3% (w/v) sucrose, 13.5 uM BA and 0.8% bacto agar. The suitable
regeneration medium for rice variety Homsupanburi was Ng medium supplemented with 3% (w/v)
sucrose, 2.5 uM NAA, 135 puM BA and 0.8% bacto agar. Transformation of rice varieties,
Homsupanburi and Chainatl, mediated by Agrobacterium tumefaciens strain LBA4404 (which
harboured the plasmid pBl121-containing the nptll gene and gus gene) and strain EHA105 (which
harboured the plasmid pCAMBIA1301 containing the hptll gene and gus gene), was performed using
callus and seeds as explants. Particle bombardment was also used for rice transformation. gus activities
were obtained from callus and plants. The study of gene expression in the kanamycin resistant rice
variety, RD®, in the Fy, F;and F, generations, showed that transformed tissue was obtained.
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Physiology and Anatomy of Salt Tolerant Rice

A. Chimrukkaew (Graduate Student), P. Theerakulpisut (Thesis Advisor),
A. Thammathaworn, S. Bunnag (Thesis Co-advisor)

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

Eight cultivars of rice, namely Daeng Dawk Kok, Look Daeng, Leuang Tha Mo, Khao Mahk Kaek,
Pokkali, Khao Dawk Mali 105, Nam Sa-kui 19 and Supanburi 2, were grown in hydroponic culture
before NaCl was gradually added until the concentration reached 0, 50, 100 or 150 mM. Physiological
parameters and leaf anatomical features were observed. Increasing NaCl concentration resulted in a
reduction of growth compared to unsalinized plants. Pokkali and Leuang Tha Mo were the two best-
performing cultivars with the lowest percentage of reduction in growth. Chlorophyll content of most
cultivars increased in response to 50 mM NaCl then decreased at 100 mM. Osmotic potential of leaf and
root extracts decreased with increasing concentration of NaCl. Pokkali, followed by Leuang Tha Mo,
showed the highest degrees of decrease in osmotic potential. Proline content in leaves and roots of all
cultivars increased with the exception of Pokkali’s leaves, in which proline content was not affected by
NaCl. Anatomical studies showed that the length of guard cells on both surfaces of the leaves decreased.
Stomatal density on the upper epidermis increased in Daeng Dawk Kok, Khao Dawk Mali 105,
Supanburi 2, Leuang Tha Mo and Khao Kahk Kaek and decreased in Nam Sa-kui 19 and Look Daeng.
Stomatal density on the lower epidermis increased in Daeng Dawk Kok, Khao Dawk Mali 105, Leuang
Tha Mo, Khao Kahk Kaek and Nam Sa-kui 19, and decreased in Supanburi 2 and Look Daeng. Stomatal
density of Pokkali was not affected by NaCl. Treatment with NaCl resulted in enhanced leaf aging as
seen from the increased numbers of lysigenous and secretory cells in both the upper and lower epidermis.
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Diversity of Herbaceous Papilionaceae in Upper North of Thailand

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

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

P. Chalermglinl, P. Polsena’ and C. Boonfak'
lAgro— Technology Department, Thailand Institute of Scientific and Technological Research,
196, Chatuchak, Bangkok 10900
®Eastern Botanic Garden (Khao Hinson), Royal Forest Department, Chatuchak, Bangkok 10900

Germplasm was collected and the taxonomy of Annonaceae in Thailand was investigated beginning in
December 1996 and continuing for 4 years. Activities included field surveys, herbarium collection, and
flower and fruit preservation. The surveyed areas were national parks, wildlife sanctuaries and arboreta
throughout the country. One hundred and thirty-three species in 34 genera were determined. Five new
records for Thailand were Goniothalamus malayanus Hook.f. & Thomson, Goniothalamus uvaroides
King, Pseuduvaria monticola J. Sinclair, Cyathocalyx martabanicus Hook.f & Thomson and
Dendrokingstonia nervosa (Hook.f & Thomson) Rauschert. Forty-five species in 19 genera were grown
for conservation purposes in the germplasm collection plots at The Queen Sirikit Botanic Garden,
Chiangmai Province and the Eastern Botanic Garden (Khao Hinson), Chachoengsao Province. All
determined species will be published in the Flora of Thailand after finishing the project.
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Systematic Studies of Araceae in Thailand

D. Sookchaloem®, C.P. Boyce?, W. Hetterchied®, N. Jacobsen®, J. Murata®, P. Ponsena® and T. Santisuk’
The Forest Herbarium, Forest Botany Division, Royal Forest Department, Chatuchak, Bangkok 10900
’Royal Botanic Gardens, Kew, UK *Rijksherbarium, Netherland
*Royal Veterinary and Agricultural University, Copenhagen, Denmark °University of Tokyo, Japan

The Araceae family is normally abundant in tropical forest. It includes many species that are important as
a source of food and medicine or are economically important, such as ornamentals. Araceous species
should therefore be a priority for conservation. Therefore, there is a critical need to survey and catalogue
species, and to document habitat, habit, characteristics, chromosomes, pollen, distribution, ecological
conditions, and uses of plants in the family. The recognition of species in this group should be
thoroughly reconsidered on the basis of morphological observations of herbarium and living specimens.
There is a need for a systematic revision and a key to genera and species. Collected living plants will be
cultivated in a forest herbarium and centennial botanical garden. The family Araceae, consisting of about
25 genera and 150 to 170 species is remarkable for its morphological diversity and great variation in
species. Co-operation of foreign and Thai botanists has contributed to taxonomic work that will be used
to complete the Flora of Thailand. At present, 68 species of collected plants from surveying are recorded
from various parts of Thailand as follows: 22 species from the northern, 11 species from the
northeastern, 11 species from the eastern, 14 species from the western, 11 species from the southeastern,
and 24 species from the peninsular part. The collected specimens were classified to generic and specific
levels as follows: 13 species of Typhonium, 10 species of Amorphophallus, 8 species of Aglaonema, 7
species of Homalomena, 5 species of Alocasia, 3 species each of Pothos and Schismataglottis, 2 species
each of Arisaema, Colocasia, Pseudodracontium, Remusatia, Rhaphidophora and Scindapsus, and 1
species each of Anadendrum, Cryptocoryne, Epipremnum, Hapaline, Lasia, Pistia and Pycnospatha.
80 % of work is completed for Schismatoglottis and Typhonium; three new species have been found in
the genus Typhonium. A new generic record has been found in the genus Piptospatha.
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Systematic Studies of the Family Araceae in Khao Laem and

Thong Phapoom National Parks, Kanchanaburi

W. Madsoh ! (Graduate Student) D. Sookchaloem.? (Thesis Advisor)
! Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900
2 The Forest Herbarium, Forest Botany Division, Royal Forest Department, Chatuchak, Bangkok 10900

Systematic studies of Araceae were carried out in Khao Laem and Thong Phapoom National Parks from
July 2000 to July 2001. Species diversity, morphological characteristics, ecology, distribution and
utilization were recorded. Plants from various forest types (dry evergreen forest, montane forest, mixed
deciduous forest, old clearing area) were collected for identifcation and preparation of herbarium
specimens. Up to now, 90 specimens have been collected from forest equal to 60 % of the study areas.
Fertile specimens that have been identified to species level comprise 11 species: Aglaonema simplex
Blume, Alocasia denudata Engl., Amorphophallus cf. asterostigmatus Bogner & Hett., Arisaema album
N. E. Br., Arisaema consanguineum Schott, Colocasia esculenta Schott,
Pothos scandens L., Rhaphidophora hongkongensis Schott and Schismatoglottis calyptrata (Roxb.) Zoll.
& Mor., Scindapsus hederaceus Schott and Lasia spinosa (L.) Thwaites. Sterile specimens that have
been identified to generic level comprise 5 genera (10 species): Amorphophallus spl, sp2, sp3,
Aglaonema sp., Hapaline sp., Alocasia spl, sp2, sp3, sp4 and Remusatia sp.

110 unAngalasamsideuasingniinug madssyadnmsuszhillasims BRT a3sii 5

8-11 AN 2544 lsausnumas Jawingassil



=y o
a3lalniduaayniad Araceae

auiden AN’ (Undnw), I53a pInansanypa’ (21915875n), aea tnUsuasy’ (2191387U5nTIN)
'SnWugmans MAINNgNuMans AaEINgmans INaNNIUNIINSE WAUNNIU NFUNNT 10330
nBNWgNEMansuas Iyl NINIWINIINYAT WATHINT NFUNWT 10900

dnwan3lalnlueaynid Araceae #a8 Amorphophallus 14 %ile wazyniieaed Taccaceae 8@ Tacca 1 ¥ia 20
wadUamennalaid feulgen squash waztSautiiaunuid hematoxylin staining WUINMD feulgen squash g §z@IN
wasrhliiulaslulonlussazumadaauniid hematoxylin staining mﬂmiﬁnmﬂﬁ‘[avlwﬂwamﬂﬁv'q 15 #die
wu 8 giladdnnulaslulyn 2n=26 leun ynmMeauy3 Amorphophallus blumei Schott. YN A. corrugatus
N.E. Br. Yynagden A. bangkokensis Gagnep. ‘u‘ﬂtf‘:ﬂ‘i{l‘ﬁﬂ A. oncophyllus Prain. YnuweN A. putii Gagnep. daan
A. saraburiensis Gagnep. Qﬂﬂ"lil‘lilﬁﬁﬁ A. variabilis BI. LLE;WL!ﬂLGh Amorphophallus  sp. Qﬂﬂduﬁlﬁfﬁﬁu%u
wetnwas 13 Feiszaunassiiludnassd dwdn 7 wle Fhwuleslulsmiy 2n=28 laud ynesan
@ENNN Amorphophallus sp. ‘Uiﬂﬂ”lﬁﬂmﬁﬂ’nﬂ’; A. campanulatus Bl. ex Decne. ‘Uiﬂﬂ"N A. kerrii  Gagnep. QﬂIﬂiﬂﬁ
A. koratensis Gagnep. UNWSNET A. longituberous UNJMABN Amorphophallus sp. wasynifisn fs henesiay
Tacca leontopelaloides Ktze. %ﬁﬂ&juﬁﬁf&ﬂmumﬁﬂﬁmua% 14 Feilszauwassddudnassd ynnnaiaussyniiioy
fianslalndiuwuy asymmetrical karyotype fausznaumelasiulanziin WwmBuasn FuMUASH way
avlasmunin  madnwedilinenumsdnminnulaslalonndey 2 wfie #o  ynewendemm  uas
wheneaian Maadn 13 #ile Wunenuasawsn

Karyotypes of Elephant Yams in the Family Araceae

L. Kongkung® (Graduate Student), W. Chulalaksananukul® (Thesis Advisor), M. Gateprasert® (Thesis Co-advisor)
Program Genetics, Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
*Botanical and Weed Scinece Division, Department of Agriculture, Ministry of Agriculture and Cooperatives,
Chatuchak, Bangkok 10900

Karyotypic studies of 14 species of elephant yams of the genus Amorphophallus, Family Araceae, and
one species of the genus Tacca, Family Taccaceae, were carried out using cells from the root tips and
Hematoxylin staining and Feulgen squash methods. The Feulgen squash method proved to be easier,
more convenient and revealed metaphase chromosomes more clearly than the Hematoxylin staining
method. Of the 15 species, eight species (Amorphophallus blumei Schott., A. corrugatus N.E.Br.,
A. bangkokensis Gagnep, A. oncophyllus Prain., A. putii Gagnep., A. saraburiensis Gagnep.,
A. variabilis Bl., and Amorphophallus sp.) had chromosome numbers of 2n=26. This group of elephant
yams showed a basic number (x)=13, and, therefore, were diploid. Seven species had chromosome
numbers of 2n=28. These species were Amorphophallus sp., A. campanulatus Bl. ex Decne., A. kerrii
Gagnep., A. koratensis Gagnep., A. longituberous, Amorphophallus sp., and Tacca leontopelaloides
Ktze. This group had a basic number (x)=14, and, therefore, were diploid. All of the elephant yams had
an asymmetrical karyotype that consisted of metacentric, submetacentric, and acrocentric chromosomes.
The chromosome number of two species, Amorphophallus campanulatus Bl. ex Decne. and Tacca
leontopelaloides Ktze., had previously been reported. This was the first report on chromosome numbers
for the other 13 species of elephant yams.

undadalasimsideuaineninug msdszgadmmalszllasins BRT a5 5 111

8-11 AN 2544 lssusnumas Janingassril



-~ I
WIFUNTINAUNY Elﬂ“fl d
WaLEY A5y

MadnF1Ine aaIngmans ynInenasaNyaIuasuns o.malvaj sva1 90112

fadaduunasidaresndasarissumd Taud 0ms wisand ednwlse Fdon w3psdan wasdaszau
ieamu@mesny Wudu Tnuwssaimnnuduileasaraninsiis mehiflulandszana 50 ana uaz 1,000
¥ia unasnseneuguasiivndiidigudnaneglunounziusanidealavadlan dmsuludssmalnefinganund
NN 21 dNa wae 200 #dle ‘*7;chummmi’ﬁmaqﬂsuiﬁmwmﬁmqﬁ%waﬂmﬁﬁ'aﬂmﬂ agalanemu Uagiudl
glianuauladnmiusnniu Sowuiizsiioluizadlaniiinduvarsziio fmsAnmnmumuiizanadey Tasanadi
lasims@nymumuua laun ananssane (Boesenbergia) 17 ¥ila anawlszeu (Caulokaempferia) 5 %o dna
Uniue (Geostachys) 3 %iia wozanaLlne (Kaempferia) 16 #iia analvaj 3 anazasiiznsdieiimasdnsmmunu
g A aqaﬂﬁu—ﬂsmﬁm (Curcuma) 50 %@ a@NanNviIMNE (Hedychium) 20 %10 wazdna?y (Zingiber) 40 %1a
uwmmf?lﬂ“lﬁ'ﬁ'agaé’wummwmﬂwmsmawﬁmmwssmﬁﬂmqﬁ%mml‘nﬂiuu@iaz tribe anwazinloste wos
MINTFNENUGYDIBUAGN ) mmamwlsenavsiisusinge

Zingiberaceae of Thailand

P. Sirirugsa
Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai District, Songkhla 90112

Zingiberaceae is an important natural plant resource that provides many useful products for food, spices,
medicines, dyes, perfume and decorative items. It is one of the largest families in the plant kingdom,
comprises approximately 50 genera and 1,000 species and has its center of distribution in Southeast Asia.
More than 21 genera and 200 species are now recorded from Thailand. The taxonomic knowledge of
Thai Zingiberaceae is scarcely known. However, in recent years more studies on this family have been
achieved and several new taxa have been described. The genera which have been revised include
Boesengia (17), Caulokaempferia (5), Geostachys (3) and Kaempferia (16). Three large genera,
Curcuma (~50), Hedychium (~20) and Zingiber (~40), are under revision. In this paper, the species
diversity of each tribe including descriptions and distributions are discussed. Photos of some species are
also presented.
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Diversity and Habitat Relationships of Zingiberaceae
along the Thai-Malaysian Border in Yala and Narathiwat Provinces

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

A survey of the family Zingiberaceae along the Thai-Malaysian border in Yala and Narathiwat provinces
was carried out from April 1999 to July 2000. Thirty-nine species in 12 genera were collected from three
study sites. Twenty-two species of six genera are in Alpinieae. Ten species of four genera are in
Hedychieae. Four species of one genus and three species of one genus are in Globbeae and Zingibereae,
respectively. Ten species are new records to Thailand and eight species are expected to be new species.
Descriptions and photographs of 39 species are provided along with an identification key to genera and
species. It is believed that many undescribed species will be discovered in these areas. Soil samples were
collected from fifty-one plots (1x1 m?), each plot was dominated by one species of Zingiberaceae.
Thirteen soil properties were analyzed and light conditions were recorded. Sample plots were plotted by
axisl and axis2 of NMS. The results indicated no clear group. However, after processing by cluster
analysis, they were divided into two groups. Group | consisted of 42 sample plots of 34 species. Group Il
consists of nine plots of nine species; six of them are also in group I. Soils of group Il show better
properties than those of group I, such as high water holding capacity, electrical conductivity, cation
exchange capacity and porosity, and lower percentages of sand. It can be concluded that Zingiberaceous
plants along the Thai-Malaysian border of this study grow in similar environmental conditions.
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Isozyme Analysis of Relationships between Boesenbergia Kuntze (Zingiberaceae)
and Related Genera
0. Vanijajiva ' (Graduate Student), W. Suvachittanont® (Thesis Advisor), Puangpen Sirirugsa® (Thesis Co-advisor)

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

In the present study, results of isozyme electrophoresis of leaf extracts are reported for 12 taxa of
Boesenbergia (B. basispicata, B. curtisii (black petiole), B. curtisii (white petiole), B.longipes,
B. plicata (orange flower), B. plicata (yellow flower), B. prainiana, B. pulchellum, B. pulcherrima. B.
tenuispicata, B. rotunda, B. sp.) , 6 taxa of Kaempferia (K. angustifolia, K. elegans. K. galaga,
K. pulchra, K. siamensis, K. roscoeana) and 2 taxa of Scaphoclamys (S. biloba, S. sp.) Nine enzyme
systems, i.e., peroxidase (POX), superoxide dismutase (SOD), glutamate dehydrogenase (GDH), malate
dehydrogenase (MDH), shikimate dehydrogenase (SDH), S -esterase (8 - EST), a-esterase
(a-EST), acid phosphatase (ACP), and alkaline phosphatase (ALP), were used. Only 4 enzyme systems
(POX, SOD, GDH, MDH) were useful as molecular markers for characterization of Boesenbergia and
related genera. It was found that Boesenbergia with the same flower morphology but different colors of
petiole showed different isozyme patterns suggesting that they should be classified as different varieties.
Patterns from isozyme data were analysed using cluster analysis and UPGMA to produce a dendrogram
that depicted a higher degree of relationship between Boesenbergia and Scaphoclamys than between
Boesenbergia and Kaempferia.
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Morphology, Chromosomes and Pollen of Plants
in the Family Zingiberaceae from Phu Phan National Park
S. Saensouk (Graduate Student), P. Chantaranothai (Thesis Advisor),

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

Four tribes, nine genera and 45 species of Zingiberaceae were found in Phu Phan National Park. One
species, Boesenbergia baimaii, is new to science. Descriptions of the family, genera and species are
provided together with keys to genera and species, illustrations, distributional maps and ecological data.
Chromosome numbers of 42 species were determined using the Feulgen squash technique. Somatic
chromosome numbers ranged from 20 to 92. Species in the genera Boesenbergia and Curcuma could be
classified by chromosome number. Counts for 21 taxa are recorded for the first time. The external pollen
morphology was investigated in ten species of the family by means of light microscopy and scanning
electron microscopy. Pollen grains of all examined taxa were more or less spheroidal and inaperturate.
Five exine sculpturing patterns were determined: psilate, short spinate, long spinate, rugulate and micro-
rugulate. Pollen size was found to be a useful tool for clarifying taxonomic boundaries between taxa.
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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. After that, the 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 on the
ecological distribution of the species in the area. Twenty families, 38 genera and 70 species were found,
including aquatic, terrestrial and epiphytic ferns, in various forest types.
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Ferns in Phuchongnayoi National Park, Ubon Ratchathani Province

S. Sooksoi' (Graduate student), P. Chantaranothai® (Thesis Advisor), S. Masuthon? (Thesis Co-advisor)
Department of Biology, Faculty of Science, Khon Kaen University, Muang District, Khon Kaen 40002
Department of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900

A taxonomic study of ferns in Phuchongnayoi National Park, Ubon Ratchathani Province, was conducted
between January 2000 and January 2001. Twenty families, 36 genera and 73 species are enumerated.
Descriptions and keys to families, genera and species, line drawings, photographs, distributional and
ecological data are provided. Pollen morphology of 20 species was examined with light and scanning
electron microscopes. Aperture, perispore, perispore sculpturing, exine sculpturing, size and shape were

found to be useful for classification.
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Taxonomic Study of Ferns and Fern Allies at Huaiyang Waterfall National Park,
Prachuap Khiri Khan Province
Y. Yuyen ! (Graduate Student), T. Boonkerd ? (Thesis Advisor)
'Biology Program, Faculty of Science and Technology, Rajabhat Ubonratchathani Institute,
Muang District, Ubonratchathani, 34000
*Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

A taxonomic study of ferns and fern allies at Huaiyang Waterfall National Park, Prachaup Khiri Khan
Province, was carried out from March 1998 to October 2000. Two hundred and four specimens were
collected. A total of 126 species in 57 genera from 26 families were identified. Three families of true
fern, namely Polypodiaceae, Aspleniaceae and Thelypteridaceae, were among the common families.
Polypodiaceae included 26 species in 14 genera, whereas Aspleniaceae and Thelypteridaceae included 11
and 10 species, respectively, but from a single genus in each family. Among the 126 species, there were
53 species of terrestrial plants, 17 species of epiphytes, 19 species of lithophytes and 1 species of aquatic
plant. Twenty-two species were found in Mixed Deciduous Forest, 14 species occurred in Dry Evergreen
Forest, 20 species were found in Tropical Evergreen Forest and 34 species grew naturally in Hill
Evergreen Forest. Additionally, two endemic species to Thailand occur in this study area, i.e.
Crepidomanes megistostomum (Copel.) Copel. and Polystichum attenuatum Tagawa & K. Iwats. One
hundred species were found to be new records for Prachuap Khiri Khan Province. Full descriptions of all
species are given, a key to genera and a key to species were constructed, and ecological data,
distributions, vernacular names and utilization are provided. In addition, photographs of collected species
were also provided. VVoucher specimens are deposited at The Professor Kasin Suvatabhandhu Herbarium,
Department of Botany, Faculty of Science, Chulalongkorn University.
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Population Variation of Eulophia flava (Lindl.) Hook. f.
in Mae Ping National Park, Lumphun Province

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

This research aimed to determine 1) some biological data of E. flava, 2) population density and 3)
morphological variation between populations of E. flava. The methods used consisted of sampling
E. flava, measurement, ecological analysis and statistical analysis. The research found the following
remarkable morphological characteristics of E. flava: it had underground rhizomatous stems which
formed pseudobulbs; each stem produced one bulb/ year; an inflorescence developed from the bulb; the
heights of inflorescences were 73-170 cm above ground; and each inflorescence contained 9-41 bright
yellow flowers. Inflorescences occurred between May and June and the period of flower blooming
occurred for from 20 to 30 days if they were free from insect attack. An average of 92.75 % of flowers
were damaged by insects. Natural reproduction by seed was difficult. Reproduction using bulbs separated
from stems had more potential. Transplantation of rhizomatous stems to other parts of the park gave
survival rates of 70-100 percent. The population density of populations | and Il were 29.35 and 0.72
plant / 10,000 m?, respectively, while the density of population 111 was much lower than population II.
Determination of 20 morphological characters found remarkable variation within each population. There
were  no  statistical  differences  between  populations for 16  characters  while
4 characters showed statistically significant differences at 95 % and 99 % levels.
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Genetic Relationship Evaluation of Some Vigna Species Using Cluster and Multivariate Analysis

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

Members of the genus Vigna were subjected to comparative morphology studies. The plants included
two lines of Vigna radiata (L.) Wilczek, two of V. mungo (L.) Hepper, four of V. mungo var. silvestri, six
of V. umbellata (Thunb.) Ohwi and Ohashi, three of V. reflexo-pilosa, four of V. trinervia and one each
of V. glabrescens, V. angularis (Willd) Ohwi and Ohashi and V. aconitifolia (Jacg.) Marechal. The
characteristics under evaluation covered 5 growth stages and comprised 4 characters from the first two
true leaf stages, six from the fully expanded fourth leaf stage, three from the flowering stage, three from
the mature stage, and ten from the harvest stage. The data is approximately 80 percent complete. The
complete data will be statistically analyzed using multivariate analysis. Isozyme analysis was also
conducted on all lines using 6 enzyme systems that included esterase (EST), peroxidase (PER),
malatedehydrogenase (MDH), 6-phosphogluconate dehydrogenase (6PGDH), glutamate-oxaloacetate
amino peptidase (GOT) and shikimate dehydrogenase (SDH). However, repeated analyses on some lines
with inconclusive bands must be carried out before further cluster studies can continue.
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RAPD

Characterization, Evaluation and DNA Fingerprinting of Cotton Cultivars

T. Konjanthes® (Graduate Student), T. Seelanant® (Thesis Advisor), P. Seboonruang? (Thesis Co-advisor)
'Department of Botany, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
*Nakhon Sawan Field Crops Research Centers, Takfa District, Nakhonsawan 60190

Cotton is a member of the genus Gossypium of the family Malvaceae and is an economically important
plant in the Thai textile industry. There are many elite cultivars that are high yielding and resistant to
pests and pathogens. In the near future, these cultivars will be registered to protect owners’ intellectual
property. To do that, traits must be found to distinguish each cultivar. This research is being carried out
in order to investigate any quantitative and qualitative traits as well as DNA fingerprints for cotton
cultivar identification. Forty-nine traits were characterized in 15 varieties of local and elite cotton
cultivars during 2 planting seasons at the Nakhon Sawan Field Crops Research Center. The results
showed that important traits used in combination could be used to distinguish each cultivar. These
include leaf shape, color of stem, vegetative branch number, fruit branch number, stem hairiness, leaf
hairiness, bract gossipol, petal color, sepal gossipol, petal spots, anther color, boll shape, boll opening
form, days to flowering, days to boll opening, fibre quality, seed oil and protein content and days to
harvesting. Other traits, namely days to emergence, leaf color, leaf nectaries, bract gossipol glands, leaf
margins, peduncle length, boll width and length are not suitable for cultivar differentiation. At present,
DNA fingerprints are being generated using the RAPD technique.
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Genetic Variation of Longan (Dimocarpus longan Lour.)
in the Upper Part of Northern Thailand as Determined by Molecular Markers

J. Marha (Graduate Student), S. Anuntalabhochai (Thesis Advisor)
Department of Botany, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

Longan (Dimocarpus longan Lour.) is one of the economically important crops of northern Thailand.
Recently, molecular markers were applied to support plant identification and classification. In this
experiment, the HAT-RAPD technique was used to find molecular markers to discriminate all 20
varieties of longan. Ten primers, namely PA13, PAK10, PG13, PB18, PW06, PW09, PX01, PX15, PZ01
and PT15, were able to produce high resolution and polymorphic RAPD bands with molecular weights
ranging form 100 to 2200 bp. DNA patterns from PCR reactions were analysed by cluster analysis using
the UPGMA method to produce a dendrogram showing the genetic relationships among the 20 varieties.
The dendrogram showed that the 20 varieties could be divided into 3 major groups. The first and the
second of these major groups each contained 2 sub groups. The HAT-RAPD technique is a powerful
technique to distinguish among longan varieties.
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Improvement of Salt-Tolerance Using Colchicine Treatment

C. Kirdmanee', S. Cha-um*?, K. Mosaleeyanon, K. Supaibulwatana® and R. Wanutsakul®
!National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400

Department of Biotechnology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

*The Reforestation and Extension Project in the Northeast of Thailand, Chiang Yeun Disttrict,
Mahasarakram, 44160

Reforestation is the most practical and effective strategy to solve the saline soil problem. However, the
lack of highly salt-tolerant species is a bottle-neck for solving this problem. The purpose of this research
is to improve the salt-tolerance of Azadirachta siamensis, Samanea saman and Eucalyptus camaldulensis
by using colchicine treatment. Apical buds (1.0 + 0.25 c¢cm in length) of in-vitro seedlings were excised
before soaking in 0.00 (control), 6.25, 12.50, 18.75, or 25.00 mM colchicine (soluted in MS liquid
medium) and incubated in a shaker for 12 h. Apical buds were transferred to solidified-MS (Murashige
and Skoog, 1962) medium and incubated for 6 months by subculturing at 60 day intervals. It was
observed that the LDsy of colchicine treatment in Azadirachta siamensis, Samanea saman, and
Eucalyptus camaldulensis was 12.50, 6.25 and 18.75 mM, respectively. However, plants derived from
colchicine treatments dramatically showed the highest values of stomata size and DNA content which
were 1.5-2.0 times higher than those derived from non-colchicine treatment. The plantlets derived from
colchicine treatment were transferred to grow in vitro under photoautotrophic conditions (CO, as a
carbon source). The results showed that colchicine treatments of A. siamensis, S. saman and E.
camaldulensis significantly increased the salt-tolerance ability (Photosynthetic ability index: Pn_ at 684
mM NaCl/ Pn_ at 0 mM NacCl) over those of non-colchicine treatment by 1.4, 1.5, and 1.2 times,
respectively. These plantlets were planted in the saline soil area to observe their salt-tolerance ability.
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An Arboretum for Plant Genetic Resources Conservation

K. Naritoom®, B. Panpradist®, J. Tawatpun® and Y. Paisooksantivatana*
Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140
’Faculty of Engineering, Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140
®Faculty of Arts and Science, Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140
*Faculty of Agriculture, Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140

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

Sirinath National Park, Phuket Province

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

Beach forest is an important plant community for maintaining coastal ecosystems. This kind of plant
community is in a stressful environment which forces adaptation of the forest vegetation in accordance
with distance from the beach. This research found that beach vegetation gradually changed and could be
divided into four zones. Zone 1 was the seaward side of the beach forest. It was a herbaceous zone with a
width of 10-50 m. The dominant species, determined by highest IVI, was Ipomoea pes-caprae Sweet.
Zone 2 was found next to zone 1. It was a shrub zone with a width of 5-10 m. The dominant species in this
zone was Scaevola taccada (Gaertn.) Roxb. Zone 3 was a tree zone with an average width of 50 m. The
dominant species was Hibiscus tiliaceus L. Zone 4 was also a tree zone, with an average 100 m width.
The dominant species was Pouteria obovata R. Br. (Baehni). The number of plant species, tree height,
number of crown layers and crown cover tended to increase with increasing distance from beach. The
beach forest in Sirinath National Park consisted of 104 species, 89 genera, and 52 families. Most species
were in the family Euphorbiaceae. The soil of the 4 zones was sandy in texture and low in nutrient content.
Fine soil texture, soil moisture, soil porosity, organic matter and nitrogen content increased with increasing
distance from the beach. The amounts of sand particles, bulk density, Ks, pH, EC and soil salinity
tended to decrease with increasing distance from the beach. Physical and chemical properties of the
soil of zone 1 differed significantly from those of zone 4.
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Structure, Litter Fall Production and Leaf Decomposition
in a Mangrove Stand in Songkhla Lake
N. Srisuwon® (Graduate Student), S. Angsupanich? (Thesis Advisor), S. Maneepong® (Thesis Co-advisor)

Faculty of Environmental Management “Department of Aquatic Science, Faculty of Natural Resources
*Department of Earth Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112

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

S. Kongamol * (Ph.D. Candidate), S. Aksornkoae ? (Thesis Advisor)
'Department of Forest Biology, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

Department of Silviculture, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

The decomposition rates and enzyme activities of fungi that degrade Rhizophora apiculata and Avicennia
alba leaves were determined at Thachein Estuary, Samut Sakhon Province, from December 1996 to
January 1998. It was found that 400 grams of A. alba leaf litter took 3 months to decompose in a
mangrove plantation and 5 to 6 months in a natural mangrove forest. For the same amount of
R. apiculata leaves in both forest types, the decomposition was complete in 6 months. Fifty species of
fungi comprising 19 genera were isolated from leaf litter. The important genera were Trichoderma,
Aspergillus, Penicillium and Fusarium. Thirty-six and 30 species of fungi were found on the leaves of A.
alba and R. apiculata, respectively. When transect lines running from riversides to inland areas were
sampled, more fungal species were found in riverside soils than in inland soils. The fungi were also
tested in the laboratory for their enzyme activities in degrading leaf components, such as cellulose, xylan
and lignin. Fungi of the genus Trichoderma showed the highest rates of decomposition, followed by
Aspergillus and Penicillium. The best conditions for leaf components degradation was found to be when
fungi were kept for 14 to 21 days on Corn Meal Agar with an approximate salinity of 15 ppt. The
environmental factors that had the greatest effects on degradation of leaf components were the salinity of
the media, growth stages of fungi, types of leaf components, surface of leaf components and the species
of fungi.
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A Study of Forest Biodiversity: Gibbon Foods, Trees and Plant Products

W. Y. Brockelman', T. Santisuk?, C. Suckaseam®, Chen Nan®*, P. Charoenchai’,
A. Nathalang® and C. Kanwatanakid®
'Center for Conservation Biology, ISTRD, Mahidol University, Salaya, Nakhon Pathom 73170
“The Forest Herbarium, Royal Forest Department, Chatuchak, Bangkok 10900
*National Park Division, Royal Forest Department, Chatuchak. Bangkok 10900
*Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400

The 28.56-hectare Mo Singto forest dynamics plot in Khao Yai National Park has been completely
surveyed and mapped and all trees over 10 cm dbh have been identified and tagged. All data are stored in
the TreeXY plot database program, from which can be printed maps of individual 20-m quadrats with
lists of tree species. A total of 183 tree species have been identified; all have been collected and
herbarium specimens have been prepared for distribution to several herbaria. An effort is now being
made to identify all woody climbers on the plot, as these are also important food sources for gibbons and
other wildlife. Approximately 60 species have been identified, but many more remain uncollected or
unidentified. The analysis of gibbon diet is now nearly complete. During one year of observation of
gibbons and collection of seeds in fecal samples, 61 species of trees and climbers were found to be
consumed by gibbons, in 30 plant families. Gibbons consumed fleshy fruits of a variety of sizes, colors,
and fruit types. Fruits consumed most exclusively by gibbons tended to have covers that need to be
removed with the canines and relatively few large seeds. A recensus of large trees and woody climbers is
planned for the next dry season, and a long term phenological study is being initiated.
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Study of Forest Biodiversity at Mo Singto Forest Dynamics Plot, Khao Yai National Park

W.Y. Brockelman®, A. Natalang?, P. Charoenchai?, C. Nan?, T. Santisuk®,
C. Suckaseam *, G. Gale ® and J.F. Maxwell °
'Center for Conservation Biology, ISTRD, Mahidol University, Salaya, Nakhon Pathom 73170

*National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400
*The Forest Herbarium, Royal Forest Department, Chatuchak, Bangkok 10900 “National Park Division, Royal
Forest Department, Chatuchak, Bangkok 10900 °Division of Natural Resources Management, King Mongkut’s

University of Technology Thonburi, Thungkru District, Bangkok 10140 ®Chiang Mai University Herbarium,
Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The Mo Singto forest dynamics plot now has a complete inventory of trees > 10 cm in dbh, and the vines
(primarily woody climbers) and ground flora are now being compiled. There are 181 species of trees >
10 cm dbh, in 59 families and 135 genera. The most abundant families are Lauraceae (11.54% of stems),
Elaecarpaceae (6.97% of stems), Aquifoliaceae (6.70% of stems), Meliaceae (6.16% of stems) and
Icacinaceae (5.74% of stems). The ground flora includes 116 identified species, and so far 86 species of
woody climbers have been identified. The climbers are currently being censused on the plot to determine
the numbers of both ramets > 3 cm diameter and genets (genetically distinct individuals). The 28.6 ha
plot has been mapped with GIS, and both trail maps and elevation maps with 5-m contours are being
prepared. Studies of seed dispersal, gibbon diet and ranging, dung beetle ecology and Aquilaria crassnha
(mai hom tree) dynamics are in progress. Two species of trees new to Thailand have been discovered on
the plot.
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Characteristics of Fruits Consumed by the White Handed Gibbon (Hylobates lar)
in Khao Yai National Park

C. Kanwatanakid (Graduate Student), W. Y. Brockelman (Thesis Advisor)
Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

Gibbons act as generalized frugivores in tropical rain forests. They play an important role in the forest
ecosystem as seed dispersers. Fruit characteristics also have an important role in explaining the
relationship between plants and gibbon coevolution. Feeding behavior of white-handed gibbons
(Hylobates lar) was studied in Khao Yai National Park, Thailand. The main purpose of this research was
to identify the diverse foods in the gibbons’ diet and determine the fruit characteristics that influence the
white-handed gibbon's choice. The methods of study included direct observation of gibbon behavior and
study of the morphology of fruits, leaves and other plant parts. Fecal samples were also collected.
Collected fruit was analyzed for nutritional value in the laboratory at the Institute for Nutrition, Mahidol
University. The method of handling fruit used by gibbons was also observed in a zoo. There were 30
families and 65 plant species collected and identified in the diet of one gibbon family. Most food came
from trees (72%), but also from climbers (26.6%) and treelets (2.1%). The gibbons fed on 50 species of
fruit with Ficus as the most consumed fruit. Young leaves, flowers, spadix and spathe were also observed
to be consumed. Gibbons mostly consumed ripe fruit with bright colors (yellow, red, orange and purple),
which was soft and juicy. Fruits of small size (less than 10 mm) and light weight (less than 10 g) and
fruits with a single well-protected seed were found more than other fruit types to be consumed by the
gibbons. The nutritional value of 6 consumed types of fruits and leaves did not differ much. These
observations were supported by an experiment in a zoo, which revealed that gibbons chose fruits of size
and weight that are suited to fit their hands. These results indicated that food characteristic is one of the
main factors as well as other factors such as food availability and abundance that determine a gibbon’s
choice. However, there are many factors that influence food selection of gibbons that can explain their
behavior and the territorial defense hypothesis. Study of fruit characteristics should be carried out in
relation to other factors that might be important in food selection. This will help us understand food
selection by white-handed gibbons, which is important for gibbon conservation in the future.
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Effects of Forest Fire on Plants and Soil in Pine-Dipterocarp Forest
at Nam Nao National Park, Phetchabun

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

Pine-dipterocarp forest at Nam Nao National Park, Phetchabun, is in a transition zone between two forest
types and is rich in species (including wildlife and other living things) that grow in specific sites with
environmentally limiting factors. Large amounts of litter accumulate and slowly decompose due to low
temperature, and pine trees have flammable resin resulting in the occurrence of severe fires. Although
forest fires occur every year, fire effects on the forest have not been documented. So, the objectives of
this study are to study fire behavior in the pine-dipterocarp forest to assess the effects of fire on
vegetation and soil properties, and to determine fire danger ratings and economic damage to the site. The
results will be useful for the development of fuel and fire management tools that would be used to
maintain the forest type and to yield sustained benefits of tourism, research and biodiversity. In addition,
these tools could be applied for forest fire management in other national parks and other conservation
areas.
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Nutrient Dynamics of Natural Evergreen Forests in the Eastern Region of Thailand

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

A nutrient dynamics study was conducted in moist evergreen forest (MEF) and hill evergreen forest
(HEF) at Khaokhitchakoot National Park and in dry evergreen forest (DEF) at Khaosoidao Wildlife
Sanctuary, Chanthaburi province. The MEF and DEF were located at lower elevations and had a higher
number of species and greater species diversity than HEF. The crown covers of MEF and DEF were 75
and 62 %, respectively. The above ground biomass of MEF and DEF were 437 and 341 tons.ha™,
respectively. In contrast, there was a very low above ground biomass (94 tons.ha™) of HEF. Litter fall
was investigated as an important source of nutrients that are released to soil in nutrient dynamics
processes of the forest ecosystem. The total litter fall over a period of one year in MEF, HEF and DEF
was 6.60, 3.70 and 7.70 tons.ha™.yr?, respectively. DEF showed the highest amount of total litter fall
because it had the lowest average annual rainfall, which affected leaf fall in the dry season. Litter fall
showed clearly some evidence of a peak in the dry season (November-April) and it was lowest in the
rainy season (May-October) when reproductive fractions fell down to the forest floor and germinated.
The average total litter fall of MEF, HEF and DEF was 723.50, 337.79 and 886.22 kg.ha™.month™,
respectively, in the dry season and 381.13, 289.29 and 409.05 kg.hamonth™, respectively, in the rainy
season. The highest monthly litter fall of MEF was in November
(1,459.69 kg.ha™.month™) and that of DEF was in February (1,194.21 kg.ha*month™) while there was no
difference in the monthly litter fall pattern of HEF and the highest litter fall was in February (658.13
kg.ha'yr?). Litter that fell down to the forest floor would be decomposed by microorganisms and soil
fauna and nutrients would be released to soil.

132 unAngalasamsideuasingniinug madssyadnmsuszhillasims BRT a3sii 5

8-11 AN 2544 lsausnumas Jawingassil



Tassaindeauniizinludelzanasuaznaie Jawmiavvaing

luen gawas" (Undnw), AsUsem wawasie” (9rsdin/nm)
"@mwgniasEgne AacAaUmansuazInemans M NN EATEENS INSUIATIUAIUTY UATUFN 73140
“Tenadn1inen parzAalmansuazIngmans N INeasNEaSAEnsT INGUIATIUMUTY UATUFH 73140

nmMs@IenumanTiauarmsuninsznezasii luweusdafthdelzamas wazNafie Tmavuasme lag
mstadednaseuuinadswihudouiiney - wweu 2544 wuiimhlurnaursnihnsswisathaias
58 wile 10 32 14 Tagfitalvavias wuiimh 48 #ile (28 2d) dunan wuitmh 43 #ile (28 1) dwu
msfAnnmsuwinsznezasiimilubslamasuh vinameeumilassiunamjusssagatenszianszng iy
ﬁ%uagiuunaalgudaulwnj laun wiiadmuiaunsds dnvny 053 waznahenUn ﬁﬁfwﬁﬁuagﬂwqmautwﬁaﬁ
T8uf swheinmiien swhemanszsen wazthwas meduesulduastiufiuusnadiissauihanilinurio
fzhliinn fhiduegesemnuiy fa fuesnmald duiinefsiuiimbidulneguionh da wmu usna
Tngsuikaziinnanumasuwiinsze waznansansiien ﬁuagjwmuﬁu ﬁﬁaaaﬁnﬁnssmaag}'ﬁ"’ﬂﬂ loun thn
waznszdon dmsuuinaiiissduihannh 5 wes fmuhmluezamhewelaminsoiuegld Tasnwsluzes
mdifufianueninnnh 3 was

Community Structure of Aquatic Plants in Bung Khong Long and Kut Thing, Nong Khai

C. Udomsri® (Graduate Student), S. Premcharoen? (Thesis Advisor)
Faculty of Liberal Arts and Science, Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140
%Faculty of Liberal Arts and Science, Kasetsart University, Kamphaengsaen, Nakhon Pathom 73140

A study of aquatic plant diversity and distribution through visual census from a boat throughout the
marshland of Bung Khong Long non-hunting area and Kut Thing reservoir, Nong Khai, northeastern
Thailand, was conducted from March to April 2001. The results indicated that at least 58 species in 32
families of aquatic plants occurred in these two areas, 48 species (28 families) at Bung Khong Long and
43 species (28 families) at Kut Thing. In the north of the marshland, grassmats mixed with bushes.
Herbs, especially Nepenthes marabilis, Lasia spinosa, Lepironia articulata and Scleria sumatrensis,
were also found in abundance. The dominant species observed were Utricularia aurea, Hydrilla
verticillata and Nelumbo nucifera. In addition, submerged types such as Blyxa japonica were found in
abundance in the south of the marshland. The dominant species observed at Kut Thing reservoir were
submerged types such as Vallisneria spiralis, Utricularia aurea and Hydrilla verticillata, marginal types
such as Scirpus grossus and Eleocharis dulcis, and floating types such as Nymphoides indica and Trapa
guadrispinosa. The bottom of the reservoir was extensively covered by V. spiralis and especially
Ceratophyllum demersum; V. spiralis grew at depths up to 5 m and its tufts of ribbon-like leaves were
longer than 3 m.

undadalasimsideuaineninug msdszgadmmalszllasins BRT a5 5 133

8-11 AN 2544 lssusnumas Janingassril



nmsuasuuwdasedanimaasthus thma fdisanssnuannmsilddssleniluseausig g tu:
nsdiAny Unjs thma thnena srnadiaansin Jainuasnu

wwm andny (Undnw), uan Neguiy (armsenuing)
MATNNITWENN TN UUBLENING DN AQULABATAIFNT NUIINEIFEYBUUAY B.44BN 2BUUAY 40002

thijs thma thuthaeu sunsadsenu Suiauaswuy Afuansznumamsldsslamilussdude 9 fu Tos
THumndaszuuiinenens (agroecosystem) LLazéT'J%yi’m%qﬂ%mmﬂmQmmwn%’wmnsau nnMIUsziuansnw
ﬂ"mﬂé"s;lul,l,ﬂawm total carbon, labile carbon LL&¢ non labile carbon 1w carbon pool ﬂaﬂauﬂﬁ‘qq thmu ﬁﬁm‘ﬂ%’
UsgTamilussdude g fudas 10835 KMnO, oxidation wamsanwidesdunud msideuutaslu soil carbon
anauaneanulumuszaumslasslamnifiau USanamas total carbon, labile carbon Was non labile carbon %84
Nuiithsssumndiiengand Auiithiignuniiniiald uasiiufinuas maddy Wuiindmslisslomithngs dhma
Lﬁamsmwmﬂunm 10 U YSunawwes total carbon, labile carbon 8% non labile carbon Funliinanas Mues
carbon management index aaadlu@uthus thma ﬁgnqmﬁﬂﬁyﬁlﬁ' wazduthys thmu fifimsldhmanees uas
wuhmsiasuuasly labile carbon Wudndifimsidsuulasnnni wotal carbon Wa non labile carbon 399141%
m'il,ﬂ?m'ﬂuuﬂawm labile carbon lu carbon pool Lﬂuﬁ)%ﬁlﬂﬁﬂﬂﬂ1WﬂaQN§mﬂ1W MI8NaYDY soil carbon LU
carbon pool lududignldlumsinuas dliiiiuhilenudenTnseasduiody msdnmensiimhsufuiayande
mwwaqmam§mﬁnmnmiﬁmﬂuﬁuﬁﬂmﬁ thma tilamenuduiusuesEammiuU3ana labile carbon dW5u

Ussiliudnamwzasndannwihis thma

Inland Floodplain Productivity under Different Land Use Systems in the Northeast:
A Case Study Ban Pak Yam, Srisongkram District, Nakonpanom Province
N. Sithirach (Graduate Student), S. Ruaysoongnern (Thesis Advisor)

Department of Land Resources and Environment, Faculty of Agriculture, Khon Kaen University,
Muang District, Khon Kaen 40002

Floodplains with their natural vegetation are important wetlands in Northeastern Thailand that have
supported the livelihoods of surrounding communities for a long time in the history of the Northeast.
Currently, floodplain productivity is degrading rapidly due to inappropriate land use and management.
As such, studies of floodplain ecosystems are required for sustainability management. In this study, the
level of degradation was evaluated using the C-labile pool in relation to the agricultural, environmental
and resource use at Ban Pak Yam, Srisongkram District, Nakonpanom Province. The conceptual
framework of this study is based on agroecosystem analysis and quantitative indicators of soil resource
quality. The soil quality was assessed using total carbon, labile carbon and non-labile carbon in the
carbon pool in floodplain vegetation soil under different land use systems. The analytical method used in
this study is the KMnO, oxidation technique. Preliminary results showed that changes in soil carbon
coincide with types of land use. Total carbon, labile carbon and non-labile carbon in less disturbed forest
were higher than in areas with a higher degree of forest disturbance and in cultivation areas. Thus, after
10 years of land transformation from forest to cultivation, total carbon, labile carbon and non-labile
carbon tended to decline. In highly disturbed forest and cultivation areas, the data showed declines in the
labile carbon pool. Changes in labile carbon occurred in greater proportions than total carbon and non-
labile carbon. Therefore, it might be used as an indicator of potential productivity. Subsequently, the
existing level of soil productivity using rice yield in relation to labile carbon will be used to assess
potential floodplain productivity of the study site, which will allow implications to be made for the
general situation in the Northeast.
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Environmental and Anthropogenic Factors that Affect an Economically Important Tree,
Ko Khao (Castanopsis indica), in Northeastern Thailand

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

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

Department of Natural Resource Management, School of Bioresources and Technology,
King Mongkut’s University of Technology Thonburi, Thungkru District, Bangkok 10140

Understanding the effects of environmental factors on C. indica seed germination and seedling
establishment are important for the management of this and other similar species. Three experiments
were conducted to examine seed germination in the field and seedling growth in the nursery. First, the
effects of canopy and ground vegetation cover on seed germination was investigated in two community
forests and one national park, in Amphur Nahaeo, Loei province. In each study area, 1x1 m2 plots were
selected on the basis of different levels of canopy and ground vegetation cover. Second, the effects of
predation on seed germination and seed mortality were examined, using the same methods as in the
previous experiment, but half of the plots were covered with plastic nets or metal cages to protect the
seeds from predators. Third (the third experiment) the effects of light intensity and water availability on
seedling growth in the nursery were examined. Seedlings were planted in one of three light treatments
(full sunlight, partial shade and heavy shade) and two watering treatments (low moisture and high
moisture). The results suggested that the effects of vegetation cover and canopy cover on seed
germination were small. The main factor affecting seed germination was seed predation, which caused
seed losses of up to 92.5%. The results also suggested that the metal cages were probably more effective
in protecting seeds from predators than the plastic netting. The percentage of seed predation increased
with increased vegetation cover and seed predation seemed to be slower in the less disturbed forest (the
national park) during the early germination period (October-January). In the nursery, all C. indica
seedlings given full sunlight and only natural rainfall as water died after 45 days, whereas partial shade
(30% of full sunlight) and heavy shade (13% of full sunlight) increased survival to 60% and 33%
respectively. Radial, vertical and leaf growth was significantly less in the forest (5% of full sunlight)
when compared to the treatments in the nursery, but seedlings in the forest had 100% survival. Radial
growth was also significantly greater in the partial shade treatment than under heavy shade. In
conclusion, in the field, predation appeared to be the main factor affecting seed germination, while in the
nursery light intensity seemed to be the most important factor regulating seedling growth. In addition,
water availability seemed most important to seedling survival.
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Testing Framework Tree for Restoring Biodiversity on Degraded Forestland
in Northern Thailand

S. Elliott*, P. Navakitbumrung®, S. Zangkum®, D. Blakesley? and V. Anusarnsunthorn®
!Department of Biology, faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

‘Horticulture Research International, East Malling, West Malling, Kent, U.K.

The framework species method of forest restoration is designed to restore diverse forest ecosystems on
degraded forestland for biodiversity conservation or environmental protection. It involves planting
20-30 tree species to rapidly re-establish basic forest structure and ecological functioning, whilst
accelerating natural forest regeneration. Framework tree species are those with high growth and survival
rates when planted out in degraded areas. They should have dense spreading canopies to shade out
herbaceous weeds and should provide resources to attract seed-dispersing wildlife. Tree planting restores
basic ecosystem structure and function, whilst seed-dispersing wildlife re-establishes biodiversity and the
original tree species composition of the forest.
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Diversity of Ground Flora along Mae Mon Stream
Altitude 475 to 575 metres at Chae Son National Park, Lampang Province
M. Panatkul™? (Lecturer), V. Anusarnsunthorn® and J. F. Maxwell? (Thesis Advisor)

Present address: Science Department, Chaehomwittaya School, Chaehom District, Lampang 52120
“Herbarium, Department of Biology, Science Faculty, Chiang Mai University, Muang District, Chiang Mai 50202

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

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

Factors that influence seedling production in the nursery include the type and size of containers, fertilizer
application regime and the technique of root pruning. Several species were tested in this study. They
were Artocarpus lakoocha Roxb. (Moraceae), Balakata baccata (Roxb.) Ess. (Euphobiaceae) and
Horsfieldia thorelii Lec. (Myrsticaceae). The seedlings were grown in three types of containers: two
different sizes of plastic bag, i.e., 25 x 9 in and 3 x 7 in, and REX trays (root trainers). Half the
containers were raised 45 cm off the ground on wire grids, whilst the rest were placed on the ground.
Two fertilizer treatments were applied: osmocote (14-14-14) and soluble fertilizer (15-15-15).
Performance was determined by measuring height and basal diameter every month for 10 months. At the
end of the experiment a sample of seedlings was harvested for examination of root morphology and
determination of shoot per root ratio. Plastic bags, 3 X 7 in, with osmocote resulted in the highest quality
of seedlings, although REX trays promoted better root morphology than plastic bags and were more cost
efficient. There were no significant differences between the two fertilizer treatments and between root
pruning methods in their effects on seedling growth. Dense shade significantly reduced seedling growth.
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Factors Affecting the Growth of Wildlings
in the Forest and Methods to Nurture them in a Nursery

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

The natural regeneration process of tree seedlings of the four species, Sarcosperma arboreum Bth, Eugenia
albiflora Duth. Ex. Kurz, Castanopsis tribuloides (Sm.) A. DC. and Podocarpus neriifolius D. Don will be
studied. The first objective is to determine the factors affecting the growth of wildlings in the forest, in
particular, distance from the mother tree, competition from surrounding vegetation and conspecific seedlings,
the percentage of canopy cover, light, moisture and soil pH. The second objective is to determine the most
appropriate methods for nurturing wildlings in a nursery to prepare them for planting in forest restoration
sites. In particular, the effects of the size of the wildling when collected and of pruning before potting will be
examined. The study of these four species may provide directions for future study of other forest tree species
and improve methods of seedling production. Knowledge gained from this research may be useful for a
variety of forest conservation management efforts.
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Pattern Changes of Aquatic Plants in Ku Khud Lake (Songkhla) during 1988-1996:
A Remote Sensing Study
S. Thongkao * (Graduate Student), R. Tansakul ? (Thesis Advisor),
N. Nintharakit and S. Pattanakiart  (Thesis Co-advisor)
Faculty of Environmental Management, Prince of Songkla University, Hat Yai, Songkhla 90112
Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112
*Faculty of Environment and Resource Studies, Mahidol University, Salaya, Nakhonpathom 73170

The aquatic plants of 8 stations in a ground truthing area were studied by 1x1 m? quadrat sampling. Ten
species within seven genera were found. They were composed of seven species of submerged plant and
three species of emergent plant. All species were aggregated in distribution and the dominant species of
the study area was Cladophora sp. as ascertained by both Morisita’s Index and the Importance Index.
Bands 2, 3 and 4 of LANDSAT TM-5 data in April 1996, April 1992 and May 1989 were combined with
ground truthing data to classify the area of aquatic plants. The area change during that time was studie by
a GIS overlay technique. Aquatic plants could be classified into three groups by supervised classification
process and Maximum Likelihood algorithm. The signature of each group in the study area had signature
separability and contingency of more than 1,100 and 90% respectively, but the third group only had a
contingency of 69.83%. The total area of all groups was 6.11 km? in 1996. The first group was composed
of five species of submerged plant and three species of emergent plant. It’s changed area was increased
to 3.95 km? in the present. The second group and the third group were respectively composed of three
species and six species of submerged plant. The changed area of the second and third groups decreased to
0.82 km? and 1.34 km? respectively in 1996.
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Ethnobotanical Study of the Minorities on Doi Maesalong

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

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

C. Trisonthi', V. Hongviengchan?, P. Suthisupa®, T. Wongprasert®, S. Wimolkasaem® and P. Trisonthi*

'Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202
’Doi Phuka National Park, Pua District, Nan 55120

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

>Satree Srinan School, Muang District, Nan 55000

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

T. Ukkharasilakul', M. Promsen’, Y. Toaprasert?, P. Dechaboon®, B. Choomsri* and C. Chamchi*
!Assiciation for Community and Ecology development, 37 San Kong Noi Rd., Muang District, Chiang Rai 57000
“Rachapat Institute of Chiang Rai, Muang District, Chiang Rai 57000
®Chiangrai Agricultural and Technology College, Muang District, Chiang Rai 57000
*Cultural Council of Chiang Rai, Muang District, Chiang Rai 57000

The intention of this project is to explore and learn about the traditional belief systems surrounding
native plant use in domestic gardens as a way to increase and conserve biodiversity. The group targeted
in this project is the majority of the Lanna people (the native communities of Chiang Rai) which is made
up of Lue, Khern, and Yuan. The study shows that Lanna people have collectively diversified their home
gardens for various purposes, mainly for food, medicines, decorations, and traditional, cultural uses. The
183 varieties identified in home gardens serve both basic functional purposes as well as spiritual
fulfillment leading to the self-reliance. Also, the study suggests that the continuation of traditional
gardening relies on education policies. Traditional systems of home gardening should be included as
mandatory content in the curriculum in order for students to learn to appreciate and conserve their
traditional ecological treasure. It also suggests that the government's promotion of the diversification of
domestic gardening and urban ecology is a vital component of creating a society with a sustainable
future.
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A Study on Herbal Medicine for Making Spirit Liquor in Northern Thailand

S. Watthana, P. Kumpet, W. La-ongsri, T. Thongkul and P. Panyachan
Technical Section, Technical and Research Office, Queen Sirikit Botanic Gardens, Mae Rim District, Chiang Mai 50180

An survey was conducted of herbal species of Northern Thailand which have medicinal properties and
were used by the local people as tincture. The purpose of the study was to collect information on plant
species, spirit lipuor formulas, and the methodology of tincture preparation used by the target population.
The information was gathered from Lanna prescription old book (known locally as
“Pap Sa”), ancient prescriptions, and local practitioners. The Study was conducted from July-October,
1996. Seventy tincture formulas were collected and about 150 species of plants used in the preparation
were identified.
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Ethnobotany in Bung Khong Long Non-Hunting Area, Nong Khai Province
S. Suksri* (Graduate Student), S. Premcharoen? (Thesis Advisor)

Program of Economic Botany, Faculty of Liberal Arts and Science, Kasetsart University, Nakhon Pathom 73140
“Faculty of Liberal Arts and Science, Kasetsart University, Nakhon Pathom 73140

Bung Khong Long Non-Hunting Area in Nong Khai Province is considered to be one of the most
important Thai wetlands. This wetland is composed of swampy area and lowland dry evergreen forest.
This habitat supports basic needs, such as foods and medicinal plants, of villagers who live around it.
The purposes of this research were to study plant species diversity, their ecological aspects and the
utilization of plant species by the villagers. The methods used in this study were by interviewing the
villagers about names, uses and benefits of plants. The ecological structure of the plant community in the
area was also investigated using the quadrat method. Twenty-two plots of 10x10 meters were laid out to
measure trees, while plots of 4x4 meters and 1x1 meters were established to measure shrubs and herbs.
The research found that 90 plant species in this study area were used by the villagers. Of these species,
48 species were used as edible plants, 18 species as medicinal plants, 9 species as fuel wood and 15
species for other purposes. The favorite edible plants were Syzygium cierum, Cledion javanicum and
Eugenia grata with importance value indices (IVI) of 3.84 %, 1.13 % and 2.75 %, respectively. The
favorite medicinal plants were Anamirta cocculus, Suregade multiflorum and Cinnamomum
parthenoxylon with 1VVI of 3.60 % , 4.99 % and 2.36 %, respectively.
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Plant Diversity and Ethnobotanical Studies at Bung Cheelong Freshwater Swamp Forest,
Maha Sarakham Province
P. Pawaputanon Namahasarakham® (Graduate Student), W. Nanakhon? (Thesis Advisor)

!Department of Botany, Faculty of Science, Kasetsart University, Chatuchak, Bangkok 10900
“Queen Sirikit Botanic Garden, Mae Rim, Chiang Mai 50180

The studies of plant diversity and ethnobotany of Bung Chelong Freshwater Swamp Forest were
designed to survey the flora and to investigate the villagers’s traditional usage of plant in the area. The
research methodology was divided into two parts. One is the ground surveyed the flora. The second is
collecting the villagers’ knowledge of utilized plants in the forest by questionnaires and interviewing.
Both parts involved in plant specimens collecting for comparing the plant name by identification keys.
Then the collected specimens from three herbariums, i.e. Queen Sirikit Botanic Garden Herbarium, The
Forest Herbarium, Royal Forest Department and The Sirindhorn Herbarium, Department of Agriculture.
Finally, the identified specimens were rechecked for correction by the expert taxonomist. The plant
diversity in this study comprise 125 species in 60 families. From that amount, there are 111 species of
useful plants. The classification by utilization was made into 4 groups: 73 species of edible plants, 17
species of medicinal plants, 30 species housing plants and 55 species of others purposes.
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A Floristic Study and Sustainable Use of Forest Resources in the Eastern Forest

W. Chemchalerm?, P. Pholsena? and C. Chaichanthipphayuth®
Thai Institute for Rural Development, Village Foundation 230/52, Viphavadee Road, Phayathai, Bangkok 10400
Khao Hin Sorn Botanical Garden, Royaa Forest Department, Chatuchak, Bangkok 10900
®*Department of Pharmacognosy, Faculty of Pharmaceutical Sciences,
Chulalongkorn University, Pathumwan, Bangkok 10330

A study on local utilization on medicinal and wild vegetable plants was undertaken for 4 years from
April, 1996 to March, 2000. The study sites are located at Khao Ang Rue Nai wildlife sanctuary, Khao
Soi Dao wildlife sanctuary, Khao Kitchakut national park, Khao Chamao-Khao Wong national park,
nearby national reserve forests and community in the conserve forest area. The results showed 82
families 202 genus 245 species. There were 3 main utilization patterns comprised with for cure, for
food and for other uses (the pattern except for cure and for food). The species numbers of each
utilization pattern were 199 (only for cure), 99 (for food), 41 (for other uses), 64 (both for cure and for
food), 10 ( for food and for other uses), 26 (for cure and for other uses) and 6 (for all patterns). The local
knowledges to use medicinal plant for cure showed 48 main groups of disease symptoms which used 102
cure methods. The youth and traditional herbal doctors training programme was arranged 7 times. This
activity tried to present and activated the villager participation , communities web and learning processes
to develope the forest resources sustainable uses. There were 16 places (total area estimated 2,865 rais)
where collected the useful plant species and aim to conserved the genetics. The study on medicinal and
wild vegetable plants in different using level in the experimental plots showed that the Dioscorea
hispida Dennst. and Boesenbergia rotunda (L.) Mansf. should be used not exceed than 25 % of cost and
Elephantopus scaber L. should remain seedling about 10 % for seed production and the utilization trend
to sustainable in the future.
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Building Local Capacity in Sustainable Forest and Bioresource Management:

A Database System to Support Forest and Bioresource Management by Communities

S. Sukwong?, S. Tanhan?, T. Keawla-iad®, P. Makarabhirom?®, S. Manopiroonporn®, P. Nakkuntod®, S. Onprom?,
T. Chantong®, A. Rungwong®, R. Thaworn®, J. Keawmahanin * and S. Waraponpan®
'Regional Community Forestry Training Center (RECOFTC), Kasetsart University, Chatuchak, Bangkok 10900
“Royal Forest Department, Chatuchak, Bangkok 10900
*Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

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

R. Srithong * and A. Rungwong *
Project for Agroecology Development and Plant Genetic Resource Conservation, P.O. Box 15,
Danchang District, Suphanburi 72180
“Regional Community Forestry Training Centre, P.O. Box 1111, Kasetsart University, Chatuchak, Bangkok 10900

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

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

Ethnobotanical collection and investigation of plants in Tao Dam Forest Reserve, Kanchanaburi
Province, was conducted at 2-monthly intervals from June 1999 to June 2000 in order to determine their
potential as medicine and food resources. Both dried and living specimens were deposited at the
Department of Horticulture, Kasetsart University, Kamphaengsaen Campus. Data on introduced species
were also recorded. Six hundred and twenty-seven specimens were collected. Three hundred and fifteen
species, two hundred and twenty-two genera and eighty-six families were identified. Forty species in
thirty-seven genera and twenty-six families were used as vegetables, followed by thirty-one species in
thirty-three genera and thirty-one families, excluding an unidentified species, were used as herbal drugs
and eleven species in nine genera and eight families plus an unidentified species were used as fruits. The
last group comprised species that were utilized in various ways, such as for tobacco wrapping, mat
making, thatching, brooms and superstitious beliefs (seven species, six genera and five families), food
plants (four species, four genera and three families) and poisonous plants (three species and three
families). Introduced species included vegetables (twenty-four species, sixteen genera and ten families),
fruits (twenty-five species, twenty genera and sixteen families) and ornamental plants
(thirty-one species, thirty-one genera and twenty-one species), as well as one species of medicinal plant.
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Utilization of Plant Species in To Thep—Khuan Hin Lup Forest,
Sabayoi District, Songkhla Province
P. Panggul* (Graduate Student), S. Sadoodee ? (Thesis Advisor), K. Sridith* (Thesis Co-advisor)
Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai District, Songkhla 90112
Department of Plant Science, Faculty of Natural Resources, Prince of Songkla University,
Hat Yai District, Songkhla 90112

Plant utilization by communities near by To Thep—Khuan Hin Lup Forest, Sabayoi District, Songkhla
Province, was surveyed from January 1998 to July 2000. Eighty-three utilized plant species, comprising
sixty-three genera and thirty-eight families, were found. Among these plants, fifty-three species were
dicotyledons. The largest group of dicotyledonous plants was in the families Annonaceae and Rubiaceae.
Twenty-three species are monocotyledons, and the largest group of monocotyledonous plants was in the
family Zingiberaceae. In addition, there were three species of Gymnosperms and three species of ferns.
Plants were divided into four groups according to their utilization, i.e., food plants (thirty-four species),
medicinal plants (twenty-nine species), plants for constructon purposes (eight species) and plants for
miscellaneous uses (eleven species). Descriptions of all studied species as well as references of each
name, habit, habitat and utilization of species found in Primary and Secondary vegetation, distribution
comments together with the ecology of the study area, some products from plants and some interesting
plant species are reported.
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Euphorbiaceae Annonaceae Was Dioscoreaceae MUEINU

Ethnobotany of the Sakai Tribe in Trang, Pattalung 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
“Department of Biology, Faculty of Science, Chiang Mai University, Muang District, Chiang Mai 50202

The Sakai are a primitive tribe of people living in northern Malaysia and southern Thailand (Yala,
Naradhiwat, Pattalung, Trang and Satun Provinces). The Sakai people have the ways of living in nature,
surrounded by various kinds of plants. The knowledge of using plants has developed from generation to
generation. The purpose of this research is to study the use of plants by three groups of Sakai: those who
live in a modern Sakai Village in Thanto District, Yala Province; those who live in a semi-primitive way
in Takhao Village, Palian District, Trang Province; and those who live in a primitive way in Bantra
Village, Palian District, Trang Province, and Tungnaree Village, Pabon District, Pattalung Province. The
process of collecting data included interviewing Sakai people about how they use the plants’ parts and
the methods of using those plants. Plant specimens were also collected, identified and photographed. One
hundred and sixty-six species, 127 genera and 67 families of utilized plants were collected. These plants
could be classified into 4 groups, i.e. food plants
(93 species), medicinal plants (66 species), plants for housing and utensils (15 species) and plants for
other purposes (11 species). Plants in the family Euphorbiaceae, Annonaceae and Dioscoreaceae were
most utilized.
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An Economic Valuation of Mae Yom National Park:
The Case Study of Kaeng Sua Ten Water Resources Development

S. Sathirathai?, I. Sarntisart}, A. Kaosa-ard?, D. Simpson®, S. Jesadapipat, L. Puangchit®,
R. Sedjo®, A. Israngkura?,.W. Brockelman® and R. Sukharomana
'Chulalongkorn University, Pathumwan, Bangkok 10330, “Chiang Mai University, Muang Distrrct, Chiang Mai 50202
®Resources for the Future (RFF), Washington D.C., USA “Kasetsart Universityk, Bangkok 10900
*Institute of Science and Technology for Research and Development, Mahidol University, Salaya, Nakhonpathom 73170

The study identifies four major areas in which some useful economic valuation exercises can be carried
out. These are: 1) Biological resources, which comprise a) Non-timber forest products (NTFPs), and b)
Teak genetic resources; 2) Carbon sequestration; 3) Ecotourism and recreation; and 4) the Non-use Value
in terms of the unique ecosystem. The economic valuation of the first four components involves
assessing the Use Value of Mae Yom Forest. The last component, however, focuses on the estimation of
the existence and bequest value, which is the Non-use Value of the forest. Our survey discovered that the
local communities have an annual income from the sale and consumption of 10 major NTFPs which adds
up to 45 million baht. The estimated value of NTFPs is between 40-122 million baht per year, with Net
Present Value (NPV) between 757-2,331 million baht (with a time span of 50 years and a discount rate of
5%). Furthermore, the forest can be an “insurance” for economic uncertainty, such as reduction in labor
wages, etc. Mae Yom is also a source of teak genetic material as it is the largest teak forest left in
Thailand. The NPV of Mae Yom in terms of a source of teak genetic is estimated to be 12-180 million
baht, in terms of carbon sequestration is estimated at 48-915 million baht, as a source of ecotourism is
estimated at approximately 786 million baht.The NPV of Mae Yom estimated as a Non-use value in
terms of the unique ecosystem is approximately 2,178 million baht. Having accumulated all the Use
Values of Mae Yom, the total NPV of the Use Value is 1,605-4,212 baht. As we add a Non-use Value of
2,178 million baht, the total NPV of Mae Yom is between 3,783-6,390 million baht. This will be the
environmental cost if the Mae Yom forest is cut down to construct the KST water project.
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Economic Evaluation 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 Studies, Kasetsart University, Chatuchak, Bangkok 10900
“Department of Agriculture, Economics and Resources, Faculty of Economics, Kasetsart University, Chatuchak, Bangkok 10900

Thung Yai Naresuan Wildlife Sanctuary is unique in that it is the largest forest area in Thailand and is
the place of highest biodiversity in the world. Thung Yai Naresuan Wildlife Sanctuary is registered as a
“World Heritage Site”. The aim of this study is to assess non-use values of the natural resources and
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 aims to measure
non-user’s Willingness To Pay (WTP) to prevent changes in the quantity or quality of natural resources
and the environment as well as to protect keystone species of wildlife in Thung Yai Naresuan Wildlife
Sanctuary. The results of this study can be used as basic information to make decisions concerning
natural resource and environmental management policies in the future.
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Taxonomy of Microsnails from Limestone Mountains in Thailand, Malaysia and Vietnam
S. Panha'? R. Sukmasruang?, B. Kanchanasaka?, John B. Burch®*, S. Pholkoksung®,
R. Prateepasen®, P. Tongkerd®, C. Sutcharit', and S. Tumpeesuwan*
'Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan,Bangkok 10330
Wildlife Research Division, Forestry Department, chatuchak, Bangkok 10900
*Museum of Zoology * School of Natural Resources and Environment, University of Michigan, Ann Arbor, USA
*Department of Physics, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330 °Scientific
and Technology Research Equipment Center, Chulalongkorn University, Pathumwan, Bangkok 10330

Samples of limestone microsnails were collected from limestone mountain areas in Thailand and some
areas in Malaysia and Vietnam from January 1997 to December 1999. Taxonomic classification indicates
10 families, 32 genera and 361 species, as published in research papers in international journals. Among
these, this study has found 90 new species. Three new genera, Krobylos, Antroapiculus and
Montapiculus, are proposed, representing species that have never been found in other parts of the world.
The first monograph on terrestrial snails is now in the process of publication under the title “Terrestrial
Microsnails of Thailand” to be published in the Journal “Malacological Review,” Supplement Number 9
(2001). Important evidence of evolutionary processes was found from the initial data analysis. This raises
several questions, especially about “endemism”. Each limestone mountain range is occupied by its own
group of species. Analysis of molecular biology is now being carried out in combination with other basic
taxonomic data in order to answer such evolutionary questions.
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Biogeography of Camaenid Land Snail Genus Amphidromus
S. Panha'®, C. Sutcharit', P. Tongkerd®, P. Thanamitramanee?, John B. Burch®“ and S. Pholkoksung®
'Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
*Phlieu Waterfall National Park, Forestry Department, Chatuchak, Bangkok 10900
*Museum of Zoology “School of Natural Resources and Environment, University of Michigan, Ann Arbor, USA
*Department of Physics, Faculty of Science, Chulalongkorn University, Pathumwanm, Bangkok 10330

The most beautiful endemic southeast Asian tree snails, of the genus Amphidromus, are distributed from
Assam in India, through Burma, Thailand, Indochina, Malaysia, Singapore, Indonesia, Philippines to the
northern territory of Australia. They can be classified into more than 80 species, of which 17 species
were reported in Thailand. We suppose there are more than 20 species living in Thailand. Biogeographic
analysis by using Wallace’s Line and Huxley’s modifications of Wallace’s Line, resulted in the
separation of three distinct groups. Amphidromus (Amphidromus) and Amphidromus (Syndromus) shared
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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Karyotaxonomy of Tree Snails in the Genus Amphidromus Alber, 1850

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

The spermatogonial metaphases of 7 amphidromine species from several parts of Thailand were analyzed
using stocking and air-drying techniques. All species have the same haploid and diploid chromosome
number, n = 29 and 2n = 58, which is seen to be a universal number. Six species were karyotyped as
follows: A.atricallosus comprised of 25 metacentric pairs and 4 submetacentric pairs;
A. inversus comprised of 24 metacentric pairs, 4 submetacentric pairs and 1 subtelocentric pair;
A. sinensis comprised of 21 metacentric pairs, 6 submetacentric pairs and 2 submetacentric pairs; and A.
glaucolarynx comprised of 23 metacentric pairs and 6 submetacentric pairs. A. semitessellatus and A.
xiengensis showed the same pattern of karyotype, i.e., 22 metacentric pairs and 7 submetacentric pairs,
but differed in the position of the submetacentric chromosomes.
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Taxonomic Revision of the Terrestrial Snails Genera, Macrochlamys, Cryptozona and
Hemiplecta in Thailand

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

The terrestrial snail genus Macrochlamys of the present study contains genital characteristics of the
genus Sarika. After careful study of the literature and collected specimens, it can be concluded that the
previously reported Macrochlamys from Thailand must be classified into Sarika by the straight penial
appendix and penial retractor muscle position. Macrochlamys asamurai and Syama diadma also contain
the spineless shaped spermatophore of the genus Sarika. The main genital characteristics of the genus
Cryptozona are the blackish epiphallus and the long epiphallic caecum, whereas the genus Hemiplecta
has a very short spermatheca and blunt knob epiphallic caecum. Hemiplecta siamensis from Saraburi
Province has the same genital characteristics as members of the genus Sarika and must be reclassified
into Sarika siamensis. Hemiplecta weinkauffina in this study looks very close to the genus Dyakia in that
it has a short dart sac with a duct of dart gland at the distal end, a spermatophore on the base of the dart
sac, no penial appendix and no epiphallic caecum. It must be reclassified into the genus Dyakia. The
mean ratio of spermatheca length to vas deferens length (SL/VDL) could be used to classify at the
generic level, and also used to classify at the specific level for Cryptozona siamensis 1 and Cryptozona
siamensis 2. Other ratios, such as penis length to vas deferens length (PeL/VDL), penial appendix length
to vas deferens length (PAL/VDL) and vas deferens length to epiphallus length (VDL/EL), could be used
to classify to specific level for Hemiplecta distincta and Hemiplecta neptunus.

159 unaadalasimsiveuasineniinug malszgdnmsusztlasems BRT asaf 5

8-11 gaAN 2544 I5ausnumas Wwingassil



ﬂ']Ele.]ﬂ'lﬂL‘LI%EI‘ULﬁﬂ'l.l‘tl’f]\iﬁ’f)ﬂ‘ﬂ']ﬂ‘Uﬂ‘U"l\‘l‘ZfﬁGﬂNﬂ’l‘lﬂilLﬂuU%L’de'l’Jlﬂﬂmauﬂu

a o ¢ v = v & ool (e
91735 A3DIANNUNT (UNANYI), ANANG ey (ar1m38ni3ne)
MATNEINEN AL INenmMans NN AN INeNas waUNNIY NFNNT 10330

'Viaﬂ'mﬂunﬁEnﬁ'ﬂag"luﬂwwLau'u%nma'nl‘wﬂmauuuﬁwumnmsémaﬁ 3 dueu 5 Nd 12 ana waz 18 uie
4 3 #ila @8 Laemodonta octanflatum, Platevindex sp. Was Succinea sp. ‘*7;L‘ﬂum'ﬁi’lﬂﬂuﬂ%\iLLiﬂ’i’]WUIuﬂﬁﬁ’]ElLﬁu
yaalsznalng wasdn 1 oiia Ao Salinator sp. Wumsnenuassusndmiusnlng neemnun 5 =il leud
Auriculastra subula, Cylindrotis quadrasi, L. monilifera, L. punctatostriata W83 Melampus pulchellus ﬁmﬂflm’i
senulas Brandt Tyl .6, 1974 liwuasaamsfnmnil Fugiusasusgm wazatnzduiuginay udnuasi
sansahinaduayumshuunsiemesdugvesalisnuazansazmeuanlalueing  loswmnzusgariananse
ihinlszgndldfumsdnman 9 Wy msAnniuldomns anmsenausgaluyszasdaiinszgndunasly
theaey  szuulssamuesaamnunlund  Ellobiidae ﬁé’nwm:ﬁinswmﬁqm Aa  Undssammnuulunsuniu
Uszannuenasnnnfiusghedamy delinedau 9 imsdesnnturessnaudszam laund msdansinsuuaa
Uszanmwg3a uazwnlsna luaed Siphonariidae waz Onchidiidae uarmsiannfuraslulszamdsusa uaEwgia
Tuaed Amphibolidae

Comparative Anatomy of Land Pulmonate Snails
from a Mangrove Habitat in the Upper Gulf of Thailand

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

Pulmonate snails in a mangrove habitat of the upper Gulf of Thailand were found to comprise three
orders, five families, twelve genera and 18 species. Three species, Laemodonta octanflatum, Platevindex
sp. and Succinea sp., are new records for Thai mangroves and 1 species, Salinator sp., is a new record for
the Gulf of Thailand. Five species that were present in an earlier report, i.e. Auriculastra subula,
Cylindrotis quadrasi, L. monilifera, L. punctatostriata and Melampus pulchellus. were absent in this
study. Differences in radula and penis morphology supported identification using shell and external
morphology. Radula morphology can also be used in other research areas, for example, in food chain
analysis by checking radulae in vertebrate faeces. The nerve rings of Ellobiids are the most primitive
among pulmonate snails because of their distinct separated ganglia. More advanced pulmonates have
closure and fusion of some ganglia. In Siphonriids and Onchidiids, fusion occurs among pleural and
parietal ganglia, whereas fusion occurs among cerebral and pleural ganglia in Amphibolids.
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Taxonomy of the Snorgel Snails Genus, Rhiostoma Benson 1860, in Thailand

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

The snorgel snails, Rhiostoma, are endemic, land, operculate snails of the Southeast Asian region with a
most unique shell shape. They live under leaf litter in limestone areas, feed on decaying leaf products and
excrete their wastes, thus increasing soil fertility. The snails are a food source of various small mammals.
At the same time, the snails are attractive to shell traders, so that their status seems to be endangered,
which will certainly affect the limestone area’s food web. Knowledge of these snails is very poor. There
are some taxonomic reports and lists from 1855 to 1947 that record 13 species, of which 6 species are
found in Thailand. Collections from 37 limestone areas, 11 other natural forests, some islands and
specimens from the Natural History Museum of Chulalongkorn University were classified by shell
morphology. Six species were initially clarified. These are Rhiostoma housei (Haines, 1855), R. asiphon
Moellendorff, 1893, R. jalorensis Sykes, 1903, R. samuiense Tomlin, 1931, R. smithi Bartsch, 1932 and
R. chupingense Tomlin, 1938. Radulae were studied using a scanning electron microscope (SEM). The
taenioglossan type is the character specific for Rhiostoma, with all species having the same pattern. Other
characteristics, such as the anatomy of the reproductive system, shell morphometric analysis and
distribution, are now being analyzed for later presentation.
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Species-Specific Genetic Markers for Tropical Abalone in Thailand

A. Popongviwat* (Graduate Student), P. Jarayabhand* (Thesis Adviso), S. Klinbunga? (Thesis Co-advisor)
'Department of Marine Science, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand
Marine Biotechnology Research Unit, National Center for Genetic Engineering and Biotechnology,
NASTA, Rajdhevee, Bangkok 10400

Species-specific markers of three abalone species in Thailand (Haliotis asinina, H. ovina and H. varia)
were identified using a randomly amplified polymorphic DNA (RAPD) - PCR technique. A total of 163,
135 and 33 individuals of the three species, respectively, were collected. One hundred and seventeen
octanucleotide primers were screened. Five primers (UBC101, OPB11, UBC195, UBC197 and UBC271)
that produced reliable and reproducible results were chosen. The primers UBC101 and OPB11 were used
for identification of species-specific markers whereas all selected primers were used for determination of
genetic diversity and differentiation in the economically promising species, H. asinina. RAPD analysis
of three abalone species is being carried out using a large number of specimens.
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Physiological Responses of Coral-Boring Bivalves
to Changes in Suspended Sediment, Salinity and Copper Concentration

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

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

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

Freshwater snails were investigated in Toa Dum Forest, which is situated in Saiyok National Park,
Kanchanaburi Province. Limestone mountains are the main characteristic of the area which is covered
with lush forest and numerous streams. The investigation was done by opportunistic collection from
upstream to downstream. The snails were collected using hand picking and scoop methods. In addition,
the physico-chemical characteristics of streams and water quality were examined. The water temperature
was around 20-22 °C, and the dissolved oxygen was 7.9-8.9 mg/L. Physico-chemical measurements were
approximately the same for all investigation stations except for the third one. At the third investigation
station, the conductivity value was as high as 250 umhos/cm while that at the other station was only 20-
80 umhos/cm. Only one species of snail was found in the stream system of Toa Dum Forests. Based on
conchology, this snail is classified into the Family Pleuroceridae, Genus Paludomus. The typical shell
characteristic is oval in shape. The length of the axis and diameter of the body whorl is 7.3 mm and 5.7
mm, respectively. The radula is of the Taenioglossa form, and dentition formula is 2:1:1:1:2.
Examination for parasitic infection in 317 snail samples revealed trematodes in 2.52% of samples.
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Geographical Distribution of Hermit Crabs in Thailand
T. Bundhitwongrut (Graduate Student), S. Panha (Thesis Advisor), P. Naiyanetr (Thesis Co-advisor)

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

Twenty-nine species of hermit crabs collected from various habitats, such as sandy beaches, rocky
beaches, muddy sand areas, sandy mud areas, mud flats, mangroves, coral reefs and the sublittoral zone,
from June 1999 to July 2001, comprised 7 genera and 3 families. According to geographical distribution,
they can be separated into 3 groups. The first group with 12 species occurs both in the Gulf of Thailand
and on the Andaman Sea coast. They are Coenobita brevimanus Dana 1852,
C. rugosus H. Milne Edwards 1837, C. violascens Heller 1862, Clibanarius danai Rahayu and Forest
1993, C. infraspinatus Hilgendorf 1869, C. longitarsus (De Haan 1849), C. merguiensis
De Man 1888, Diogenes avarus Heller 1865, D. goniochirus Forest 1956, D. planimanus Henderson
1893, D. rectimanus Miers 1884 and Paguristes longirostris Dana 1852. The nine species of the second
group occur only in the Gulf of Thailand: Clibanarius antennatus Rahayu and Forest 1993, C. arethusa
De Man 1888, C. cruentatus (H. Milne Edwards 1848), Dardanus callichela Cook 1989, D. hessii (Miers
1884), D. lagopodes (Forskal 1775), Diogenes costatus Henderson 1893, D. mixtus Lanchester 1902 and
Pagurus kulkarnii Sankolli 1962. The third group composed of 8 species occurs only along the Andaman
Sea coast: Clibanarius padavensis De Man 1888, C. ransoni Forest 1953, C. virescens (Krauss 1843),
Calcinus elegans (H. Milne Edwards 1836), C. gaimardii (H. Milne Edwards 1848), C. laevimanus
(Randall 1840), Diogenes klaasi Rahayu and Forest 1995 and Dardanus megistos (Herbst 1804). The
distribution, range and the species of shells used by each species of hermit crabs are being studied.
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Species Diversity of the Penaeid Shrimp Genus Penaeus Found in
the Upper Gulf of Thailand

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

A study was conducted on the species diversity of Penaeid shrimps in the genus Penaeus collected from
fish ports, fish landing places and fish markets as well from 11 provinces in the Upper Gulf of Thailand:
Prachuap Khiri Khan, Phetchaburi, Samutsongkham, Samutsakhon, Bangkok, Chachoensao, Chonburi,
Rayong, Chanthaburi and Trat. Four hundred and fifty-six specimens of shrimps were identified using
keys with morphometric and meristic characters and constructed by Kubo (1949), Dall (1957), Grey et.
al. (1983) Chuensri (1967), Farmer (1986) and Chong & Susekumar (1982). DNA extraction and DNA
pattern analyses were done following the methods recommended by Klinbuunga et. al. (1993) and
Vuthisuthimathavee (1999). The results from preliminary study using morphometric and meristic
characters determined that shrimps in the genus Penaeus could be divided into 4 subgenera, i.e.,
Fenneropenaeus, Marsupenaeus, Melicertus and Penaeus, by using the following characters: adrostral
sulcus and carina, gastrofrontal and hepatic carina and thelycum.
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Genetic Variation and Population Structure of the Black Tiger Prawn
Penaeus monodon in Thailand Determined by Microsatellite Markers

P. Supungul (graduate student), a. Tassanakajon (Thesis Advisor), w. Kamonrat (Thesis Co-advisor)
Department of Biochemistry, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Three microsatellite loci, CUPmo018, Di25, and Di27, were used to study on population genetics of the
black tiger prawn (Penaeus monodon) by using Polymerase Chain Reaction (PCR). Genetic variation
were examined in 5 geographic samples, three from the Andaman Sea (Satun, Trang, and Phang-nga) and
two from the Gulf of Thailand (Chumphon and Trad). All microsatellite loci were shown to be highly
polymorphic with number of alleles at each locus of 37, 34, and 32 alleles respectively. Population
analyses based on 3 loci revealed heterozygosities between 0.66-0.80 and average alleles per locus were
22.23-26.33. The effective number of alleles suggested that Chumphon (17.57) has highest genetic
variation followed by Trang (16.97), Trad (15.15), Satun (14.3) and Phang-nga (14.18) respectively.
Gene frequencies of each population did not conform Hardy-Weinberg equilibrium towards significant
excesses of homozygotes in all samples. However, segregation analysis of three loci using 20 progeny
from a representative full-sib family revealed Mendelion segregation nature of these microsatellites.
Significant difference in allele frequency distributions were found for the Andaman Sea and the Gulf of
Thailand populations at the CUPmo018 and Di25 loci. At those loci, the two populations from the Gulf of
Thailand were also genetically distinct Nevertheless, the analysis of geographic heterogeneity and
phylogenetic reconstruction using the Neighbor-joining approach divided 5 geographic P. monodon
samples to three different gene pools constituting of Satun, Trang, Phang-nga (A), and Chumphon (B)
and Trad (C).
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Detection of Genetic Variation in Populations of Black Tiger Prawn Penaeus monodon
by DNA Fingerprinting
S. Pongsomboon (Ggraduate Student), A. Tassanakajon (Thesis Advisor),

V. Rimphanitchayakit (Thesis Co-advisor)
Department of Marine Science, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330

Randomly amplified polymorphic DNA analysis (RAPD) was used to examine genetic variation of four
geographically separated wild populations of Penaeus monodon from two regions: the Andaman Sea
and the Gulf of Thailand. Samples from the Andaman Sea were collected from Satun-Trang and Medan
(Indonesia) and samples from the Gulf of Thailand were collected from Chonburi (Angsila district) and
Trad. A total of 75 individuals were tested, which included 17, 28, 15 and 15 from Satun-Trang, Trad,
Angsila and Medan respectively. A screen of 300 random decaoligonucleotide primers identified 7
primers, which were selected for the analysis of black tiger prawn DNA. A total of 80 reproducible
RAPD fragments ranging in size from 200-2000 bp were scored and 62 fragments (77.5%) were
polymorphic. The percentages of polymorphic bands were 57.7, 52.2, 45.6 and 53.4% for samples from
Satun-Trang, Trad, Angsila and Medan respectively. The results of similarity index within population
illustrated that the Angsila sample was the most similar among themselves. The results of similarity
index between populations and UPGMA dendrograms showed that the Medan sample was significantly
different from the 3 samples of Thai P. monodon. The results show that primer 428 detected a RAPD
marker that was found only in samples from the Andaman Sea; Satun-Trang and Medan suggesting the
use of this marker as a region-specific marker. RAPD patterns among the 4 samples gave 214 genotypes.
In chi-square analysis of the genotypes show that Thai and Indonesian P.monodon were significant
different for all primers (P<0.0001) and Thai P. monodon from the Andaman Sea and the Gulf of
Thailand were also different for primers 101, 268, 428, 457 and 459 (P=0.0049, <0.0001, <0.0001,
0.0014 and 0.0156 respectively).
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sp.Il, Haplorchiodes sp. (metacercaria; meta), Posthodiplostomum sp., Gauhatiana sp., Plagiophorus sp.,
Transversotrema patialense, Euryhelmis sp. (meta), Centrocestus caninus (meta), Acanthostomum sp. (meta),
Genarchopsis goppo, Phyllodistomum sp.l, Brevicreadium sp., Gorgoderina gracilis n.sp., Pleurogenooides
sphaericus, Stellantchasmus falcatus (meta), Allocreadium sp.Il, Haplorchis sp. (meta), Urotrema sp., Haplorchoides
sp. (adult), Encyclometra bungara, Pleurogenes chiangmaiensis, Telorchis sp., Mantereill sp., Genarchopsis sp.
(meta), Phyllodistomum sp.ll, Phyllodistomum sp.IIl Wae Ganeo tigrinus, WeNdeGa 6 AlUe Ao Senga
chiangmaiensis n.sp., Ptychobothrium mystacoleucusi n.sp., P. rojanapaibuli n.sp., Circumoncobothrium baimaii n.sp.
Wae Ptychobothrium maesae n.sp., wendMIviinu 3 #ile Ao Cystacanth, Pallisentis sp. 8¢ Acanthocephalus lucidus;
UazWENSMNaN 15 #ile Ap cyst Spinitectus sp. (larva), Rhabdochona sp., Rhabdochona sp.l, Camallanus sp.,
Zanclophorus sp., Spinitectus sp., Anisakis sp., unknown I, unknown II, Rhabdochona sp.lll, Proleptus sp.,

Cosmocerca sp., Ascaridia sp. 8¢ Camallanus anabantis.

Diversity of Helminths in Maesa Stream, Chiang Mai, Thailand
C. Wongsawad®, A. Rojanapaibul®, J. Rojtinnakorn?, P. Wongsawad®, T. Marayong®and S. Suwattanacoupt®
'Department of Biology, Faculty of Science, Chiang Mai University Muang District, Chiang Mai 50202
Department of Fisheries of Technology, Faculty of Agriculture Production, Maejo University,
San Sai District, Chiang Mai 50290

Freshwater vertebrates from Maesa stream, Doi Suthep-Pui National Park, Chiang Mai, were collected
from January 1997 to June 1999. There were 3,900 specimens of 32 fish species, 149 of nine amphibian
species and three of three reptile species. Fifty-six species of helminths were recovered: five species of
monogenea [Dactylogyrus sp.l, Trianchoraus sp., Gyrodactylus sp., Diplozoon sp. and Dactylogyrus
sp.ll]; 27 trematode species [Allocreadium sp.l, Haplorchiodes sp. (metacercaria; meta),
Posthodiplostomum sp., Gauhatiana sp., Plagiophorus sp., Transversotrema patialense, Euryhelmis sp.
(meta), Centrocestus caninus (meta), Acanthostomum sp. (meta), Genarchopsis goppo, Phyllodistomum
sp.l, Brevicreadium sp., Gorgoderina gracilis n. sp., Pleurogenooides sphaericus, Stellantchasmus
falcatus (meta), Allocreadium sp.Il, Haplorchis sp. (meta), Urotrema sp., Haplorchoides sp. (adult),
Encyclometra bungara, Pleurogenes chiangmaiensis, Telorchis sp., Mantereill sp., Genarchopsis sp.
(meta), Phyllodistomum sp.lIl, Phyllodistomum sp.Ill and Ganeo tigrinus]; five Cestode species [Senga
chiangmaiensis n. sp., Ptychobothrium mystacoleucusi n. sp., P. rojanapaibuli n. sp.,
Circumoncobothrium baimaii n. sp. and Ptychobothrium maesae n. sp.]; three species of Acanthocephala
[Cystacanth, Pallisentis sp. and Acanthocephalus lucidus]; and 14 nematode species [cyst Spinitectus sp.
(larva), Rhabdochona sp., Rhabdochona sp.l, Camallanus sp., Zanclophorus sp., Spinitectus sp., Anisakis
sp., Unknown 1, Unknown II, Rhabdochona sp.lll, Proleptus sp., Cosmocerca sp., Ascaridia sp. and
Camallanus anabantis]. In the first year, one survey was conducted in each season. In the second and
third years, surveys were conducted once every two months. The prevalence (%) and intensities of
infection were recorded. Parasite distribution, relationships between host and parasite, and classification
were analyzed by Cluster analysis.
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Survey of Nematodes and SEM of Tegument in Freshwater Fishes
from Maesa Stream, Doi Suthep-Pui National Park, Chiang Mai Province

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

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

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

Monogeneans were collected from cultured hybrid catfish (Clarias macrocephalus X Clarias gariepinus)
from San Sai District, Chiang Mai Province, from December 1999 to January 2001. The prevalence of
infection in fishes was 56.452% (245/434). Two genera of monogeneans were found, Gyrodactylus and
Quadriacanthus, with prevalences of 35.945% (156/434) and 42.627% (185/434), respectively.
Intensities of infection were 4.392 (1906/434) and 1.876 (814/434), respectively.
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Genetic Diversity of Cow Rumen Flukes in Muang District of
Chiangmai and Lamphun Provinces

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

The rumens of cows (Bos indicus) from Muang District, Chiang Mai province, and Muang District,
Lamphun province were examined from January to March 2000. Of 37 cows that were investigated,
trematodes were recovered from 29 cows. The prevalence of infection was 78.38%. Three species of
trematodes were found as follows: Fischoederius elongatus (Poiries, 1883), Orthocoelium streptocoelium
(Fischoeder, 1901) and Paramphistomum epiclitum Fischoeder, 1904. The prevalence of infections were
40.54%, 48.65% and 75.68% for these three species, respectively. In Chiang Mai province, the
prevalence was 87.50% and in Lamphum province it was 71.43%. Parasitic infections in each province
were F. elongatus (50.00%, 33.33% in Chiang Mai and Lumphun provinces, respectively), O.
streptocoelium (50.00%, 47.62%) and P. epiclitum (81.25%, 71.43%). Genomic DNA from all
trematodes was amplified by polymerase chain reaction based on a high annealing temperature-random
amplification of polymorphic DNA (HAT-RAPD) technique. Five random 10-mer oligonucleotide
primers (OPA-02, OPA-04, OPB-18, OPC-09 and OPH-11, Operon Technologies Inc., California, USA)
produced distinct banding patterns among three species. There was no genetic variation between samples
from Chiang Mai and Lamphun provinces for any species when analysed with 10 arbitary primers.
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Recent Brackish Foraminifera from Southern Peninsular Thailand

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

Brackish foraminifera, which are members of the Protozoa, were collected from 39 localities along the
Andaman Sea coast, ranging from Ranong, Phang nga, Phuket, Krabi, Trang to Satun provinces, yielding
54 genera and 92 species. Most were benthonic. Planktonic foraminifera were very rare. They live in low
salinity conditions (not more than 4 parts per thousand) in shallow water. Foraminifera in mangrove
swamps were represented by Arenoparella mexicana, Haplophragmoides wilberti,, Miliammina fusca,
Ammotium spp.,Reophax spp., Remaneica helgolandica, Trochammina inflata, Trochammina spp.,
Ammobaculites spp., Lituola sp., Textularia earlandi and Tiphotrocha comprimata. These species have
an areaceous test. Some species with calcareous tests were found in mangrove swamps, but they were are
very rare.They included Helenina anderseni, Nonion scaphum and Ammonia beccarii. Brackish
foraminifera found in beach sand were represented by Ammonia beccarii, Elphidium spp. and
Pararotalia nipponica. All of them have calcium carbonate tests. Substrate is a factor controlling this
assemblage. Diversities of foraminifera in Ranong and Phang nga are low while those in Satun are high.
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Diversity of Protozoa in Mae Kha Canal, Chiang Mai Province

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

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

S. Angsupanich®, A Siripech* and M. Charoenpornthip?
'Department of Aquatic Science, Faculty of Natural Resource, Prince of Songkla University,Hat Yai, Songkhla 90112

“Faculty of Environmental Management, Prince of Songkla University, Hat Yai, Songkhla 90112

An investigation of macrobenthic fauna in the lower part of the Inner Songkhla Lake was conducted from
February 1998 to February 1999. The aims were to determine species diversity and abundance, as well as
an optimum sampling protocol. A total of eight phyla and 160 species (excluding polychaete larvae) were
identified: Annelida (58 species), Crustacea (56 species), Mollusca (23 species), Platyhelminthes (1
species), Cnidaria (4 species), Hexapoda (7 species) and Chordata (10 species). The dominant species
were polychaetes (Ceratoneris burmensis, Namalycastis indica, Minuspio sp. 1, Pseudopolydora kempi
and Prionospio cirrifera), a gastropod (Maginella sp.), a pelecypod (Macoma sp.), an amphipod (Photis
longicaudata), and a tanaid (Ctenapseudes sp.). The difference in the total numbers of benthic fauna
among stations (926-10616 ind. m?) was larger than that among months (1508-6155 ind. m). For
determining the optimum sampling protocol, significant differences were found among macrobenthic
communities for different replications at a significance level of 98.9%. Results showed that, at 95%
Bray-Curtis similarity, 7 grabs were necessary for a representative sample. At 90% Bray-Curtis
similarity, it was found that 3 grabs were necessary for a representative sample, but that 26 rare species
were lost.
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Effects of Sea Bass, Lates calcarifer (Bloch), Farming on Macrobenthos
Diversity at Ban Lang Tha Sao, the Lower Songkhla Lake
K. Ruangnu’ (Graduate Student), S. Angsupanich® (Thesis Advisor), Y. Predalumpaburt’, S. Maneepong’ (Thesis Co-advisor)
'Faculty of Environmental Management, Prince of Songkla University, Hat Yai, Songkhla 90112
“Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112
*National Institute of Coastal Aquaculture, Muang District, Songkhla 90000
“Department of Earth Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112

The objective of this research project was to relate the impact of caged sea bass farming on macrobenthos
diversity in and around the vicinity of an intense sea bass farming area at Ban Lang Tha Sao. Sea bass
cages cover a zone of about 1.6 km? in this area. Samples were taken at 3-monthly intervals from June
1998 to March 1999 at distances of 0, 5, 15, 25, 50 and 100 m along 3 transect lines. Ninety-one species
belonging to seven phyla were found. Mean biomass was 299.36 gwt m2 Abundance of macrobenthos
ranged from 4 to 15,032 ind. m™. The predominant Tanaidaceas species encountered was Ctenapseudes.
The results of multivariate analysis showed a slight separation. No significant differences were found
among macrobenthos communities, at a significance level of 95%, using analysis of similarity
(ANOSIM). It was found that environmental factors and macrobenthos communities showed the highest
correlation value of 0.71 with 4 factors. Macrobenthos did not differ between the area of intense sea bass
farming and with distances of 5, 15, 25, 50 and 100 m.
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Annelid Abundance and Diversity in the Lower Thale Luang and its Environmental Factors

M. Charoenpornthip®, S. Angsupanich? and Y. Predalumpaburt®
'Faculty of Environmental Management, Prince of Songkla University, Hat Yai, Songkhla 90112
“Department of Aquatic Science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112
*National Institute of Coastal Aquaculture, Muang District, Songkhla 90000

Annelid samples and environmental data from the Lower Thale Luang were collected by bimonthly
sampling from April 1998 to February 1999 at 9 stations (11 grabs/station) using 0.05 m? grab samples
(Tamura’s grab). At least 57 polychaete taxa belonging to 44 genera and the hirudinea were found. Total
abundance ranged between 22 and 2,309 individuals/m? and wet-weight biomass ranged between 0.1 and
15.4 gwt/m? in the study area. Lowest and highest abundance and species diversity were observed in
February and June respectively. The predominent polychaetes were Ceratonereis burmensis, Nephtys sp.,
Minuspio sp.1, Sigambra phuketensis, Namalycastis indica, Ficopomatus sp. and Pseudopolydora kempi.
CLUSTER and MDS analysis indicated that 3 groups of stations showed similar results and these were
[stations 1-2-3-7-8], [station 4-5] and [station 6-9]. Analysis over time indicated 4 groups: [April], [June-
August-October], [December] and [February]. Analysis of annelid abundance data by station using
BIOENV showed the highest correlation value of 0.74 for 4 factors: %Silt, TN, DO, and water
temperature. Analysis by time showed the highest correlation value of 0.88 for 5 factors: %Silt, OC, OM,
pH of sediment and water temperature. Comparison of trends in species biomass and abundance curves
(ABC plots) suggest that station 6 was unpolluted (but marginally polluted), station 9 was weakly
polluted and other stations were unpolluted.
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Densities of Meiobenthic Fauna in Various Habitats of Phuket Island

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

During one year, sediment samples were quantitatively collected every 3 months from 5 different
habitats of Phuket Island at Kata Beach (Station 1, fine sands), Naiyang Beach (Station 2, coarse sands),
Cape Panwa (Station 3, coral sediments), Banpaklok (Station 4, mangrove sediments) and Banpaklok
( Station 5, seagrass sediments). Sampling was done during low tide in October 1998 (wet season),
January & April 1999 (dry season) and July 1999 (wet season). The results showed that meiofauna were
most abundant in coral sediments comprising 7770.0 ind./10 cm?, followed by seagrass sediments,
mangrove sediments, fine sands and coarse sands respectively. Meiofaunal densities of every habitat,
except mangrove sediments, in the dry season were higher than in the wet season. Twenty-one groups of
meiofauna were found in the samples. Nematodes were the most dominant group followed by
Harpacticoid copepods. Other groups of meiofauna such as polychaetes, oligochaetes, nemerteans,
turbellarians, crustacean nauplii, ostracods, tardigrades, kinorhynchs, amphipods, isopods, tanaidaceans,
cumaceans, sipunculans, halacarids, gastrotrichs, bivalves, ciliophorans, Insects, cladocerans and
unidentified taxa were also found during the study period. In addition, gastropods and foraminiferans
also occurred in the sediment samples but were excluded from the data. The results showed significant
differences between population densities in stations and between layers of sediments. The highest
densities of meiofauna were found at 1 cm depth. The abundance and diversity of meiofauna seemed not
to be affected by environmental factors, such as salinity, temperature, dissolved oxygen, pH. Grain size,
organic matter content and availability of food, microhabitat, predation, disturbance and reproduction are
possibly the major controlling factors.
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Comparison of the Diversity of Harpacticoid Copepods in five Seagrass Species at
Banpaklok, Phuket Province, with Special Reference to the Family Longipediidae

P. Silapavijit (Graduate Student), S. Chullasorn (Thesis Advisor)
Department of Biology, Faculty of Science, Ramkhumhaeng University, Bangkapi, Bangkok 10240

Harpacticoid copepods appear to be ubiquitous in marine environments, occurring in intertidal zones,
especially in seagrass beds. They play an important role in the food chain and are characterised as
bioindicators in aquatic ecosystems. The purpose of this study is to compare the diversity of harpacticoid
copepods in 5 seagrass species, Cymodocea rotundata, C. serrulata, Enhalus acoroides, Halodule
uninervis and Halophila ovalis, at Banpaklok, Phuket Province, with emphasis on the family
Longipediidae. The second leg is characteristic of this family with the endopod distal segment being
extremely elongate and with strong spines. The species diversity of Longipedia in Thailand has not yet
been absolutely determined. The results from this study will be used to manage the seagrass communities
at Banpaklok and as a database for further research.
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Temporal Changes in Macrobenthos Communities on Sandy Shores of Rayong Province

W. Phantewee (Graduate Student), T. Yeemin (Thesis Advisor), S. Subinprasert (Thesis Co-Advisor),
Marine Biodiversity Research Group, Department of Biology, Faculty of Science,
Ramkhamhaeng University, Bangkapi, 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 examined from December 1998 to July 2000. The study focused on macrobenthos and included
zonation patterns, population density, species composition, species diversity and seasonal variation.
Community stucture of macrobenthos varied with exposure to wave action, fresh water, and industrial
and tourism activities. Species composition differed between study sites, except between Haad Maepim
and Haad Maerampeung. Variation in the distribution and abundance of macrobenthos and in
environmental factors existed at different temporal and spatial scales. Changes in population density
were correlated with recruitment rates and anthropogenic disturbances, i. e., tourism activities and
harvesting of a bivalve, Donax faba, by local people, especially at Haad Maerampeung.
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Reproduction of a Sponge, Petrosia sp. (Porifera: Demospongiae: Haplosclerida:
Petrosiidae) in Coral Communities of the Inner Gulf of Thailand
S. Asa (Graduate Student), T. Yeemin (Thesis Advisor)

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

Sexual reproduction and ecology of a marine sponge, Petrosia sp., were studied at Khang Khao Island
and Nok Island, the inner Gulf of Thailand from December 1997 to April 2001. The sponge grew mostly
on a dominant massive coral, Porites lutea, and showed an obvious clumped dispersion. The
reproductive biology of Petrosia sp. was examined by monthly sampling of marked individuals for
histological analysis in the laboratory. Petrosia sp. was a hermaphroditic brooder. Its gamete
development from the two study sites showed the same pattern. Spermatic cysts, oocytes, embryos and
larvae were found from December 1997 to April 1998. The severe coral bleaching phenomenon that
occurred in the Gulf of Thailand during April and May 1998 resulted in the disappearance of gametes
and larvae in all samples collected from May to October 1998. The fecundity was higher in the sponge
from Nok Island. Release of parenchymella larvae was observed in the morning in aquaria. Most larvae
settled on live colonies of Porites lutea. The average growth rate of Petrosia sp. at Nok Island (0.7
cm®/day) was significantly higher than that at Khang Khao Island (0.6 cm®/day). Average mortality rate
of Petrosia sp. at Nok Island (0.9 cm®day) was also higher than that at Khang Khao Island (0.8
cm®/day). Results from the present study assists current debates concerning life history strategies and
taxonomy in marine sponges.
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Ecology of Palythoa sp. (Anthoazoa: 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,
Bangkapi, Bangkok 10240

The ecology of Palythoa sp. (Anthoazoa : Zoanthidea) in a turbid environment at Khang Khao Island,
Chonburi Province, has been studied since June 2000. 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 mesoglea. The present study concentrates on determining the
ability of Palythoa sp. to assimilate sediment, as well as on determining the growth rate, mortality rate
and reproductive ecology of this species. Preliminary results showed that Palythoa sp. assimilated
inorganic sediment in mesoglea at about 2,377.04 g/m? or 72.43% of its dryweight. Accumulated
sediment on the colony surface was approximately 154.18 g/m?. Mean growth rate of Palythoa during
the study period, August 2000 to January 2001, was 1.97 cm/month. Palythoa may play a significant role
in the carbon budget of coral communities in the inner Gulf of Thailand.
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Population Ecology of a Sea Urchin, Diadema setosum, from Coral Communities
in the Gulf of Thailand
J. Buaruang (Graduate Student), T. Yeemin (Thesis Advisor), S. Subinprasert (Thesis Co-advisor)

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

The sea urchin, Diadema setosum, is a very important species because of its ecological role in coral reefs,
its use as a bioindicator of the state of the marine environment and the high potential of its eggs for
human consumption. D. setosum is a dominant species in coral communities, especially in the inner and
the eastern Gulf of Thailand. Population density and size-frequency distribution of
D. setosum have been studied in coral communities of Khang Khao Island, Chonburi province, and
Samet Island, Rayong province, since June 2000. Mean test diameter of D. setosum at Khang Khao
Island was 4.32 cm while that at Samet Island was 7.36 cm. Mean population density of D. setosum at
Khang Khao Island was 10.85 individuals/m? whereas that at Samet Island was only 3.53 individuals/m®.
Average values of the gonad index of D. setosum at Khang Khao Island and Samet Island were 12.70 and
15.15, respectively. Studies on the population dynamics of D. setosum will be continued until May 2002.
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Bioerosion by a Sea Urchin, Diadema setosum, in a Coral Community
at Khang Khao Island in the Inner Gulf of Thailand
N. Ruengsawang (Graduate Student), T. Yeemin (Thesis Advisor)

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

The aims of this study were to estimate bioerosion rates by the sea urchin, Diadema setosum, in coral
communities and to examine distribution patterns and population changes of this sea urchin at Khang
Khao Island, located in the Inner Gulf of Thailand. Distribution patterns and population changes were
determined using random quadrats in February, June and November 1998. Distribution patterns and
population densities of D. setosum during the study periods showed the same trend. The highest
population density was found in the shallowest zone, followed by the coral zone and the deepest zone.
Population densities were in the range of 0.4 to 11.8 individuals/m?. Bioerosion rates were determined
using the acidification method and were in the range of 0.34 to 1.43 g CaCOz/individual/day or 1.64 to
5.5 kg CaCO4/m?/year. The highest bioerosion rates were found in the shallowest zones and were mainly
due to high population density. The first severe coral bleaching event in the Gulf of Thailand, during
April and May 1998, was a factor that resulted in increased population densities of D. setosum and,
consequently, in enhanced bioerosion rates during that period. Bioerosion rates by D. setosum obtained
during the present study were in the same range as those reported by previous workers.
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Coral Damaged by Tourism and its Short-Term Recovery at Lan and Rin Islands,
Chonburi Province
K. Ngamprasiti! (Graduate Student), S. Sudara, Assist. Prof. Ph.D. ? (Thesis Advisor)
!Inter-Departmental Program in Environmental Science, Faculty of Science, Chulalongkorn

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

A survey of coral communities was conducted at Lan and Rin Islands, Chonburi province, Thailand. By
using a line intercept transect technique, investigations were made of coral abundance, coral damage in
certain periods, numbers of boats and tourists, and impact of anchoring on coral and coral recovery
within one year. Data were recorded and comparisons of coral conditions between each site were made.
Annual coral damage was different within each area. Lan Island” s shallow water showed the highest
coral damage, 1.82 % of live coral cover. Rin Island’s shallow water, Lan Island’s deep water and Rin
Island’s deep water had damage to 1.42, 1.01 and 0.64 % of live coral cover, respectively. Probably these
differences were the results of differences in diving activities, numbers of boats and tourists, and time
spent utilizing the areas. As much as 25% of anchors caused damage by breaking or scratching coral in
both coral areas. The damage averaged 23.95 cm? per anchor at Lan Island and 11.56 cm? per anchor at
Rin Island. In both areas, recovery of damaged and broken coral colonies was less than 10% of the total
coral damaged. This may be because the amount of damaged reef that had recovered was much less than
the amount of damaged coral cover in each area, within the same period.

185 unaadalasimsiveuasineniinug malszgdnmsusztlasems BRT asaf 5

8-11 gaAN 2544 I5ausnumas Wwingassil



ﬂﬁﬁuﬁ'uifwmﬂznﬁ'\idau Cladiella tuberosa Texier-Durivault
(Cnidaria: Anthozoa: Alcyonacea) 1uﬂzjuﬂzm%’qdnlmmaﬂuuazdnlmu‘é]mﬁuaaﬂ

o a v v L aa o (e o a a o (e '
thunne undunNd (Undnw), 5358AnA 4y (an1msgndsam), q‘nmf q‘uuﬂmmg (2585 IsIN)
NGNITEANNNAINUAENNTIMW UNzta MATNFIIN AasINENMENT W INENFYTINAWN
ozt AsUNwT 10240

ﬂzm%’qdamﬂumﬁﬂsznauﬁﬁmmﬁwﬁmiumjmﬂzm%ﬂudﬁﬂwﬂ Taglad@nmmsFunuguuuandamazassms
891 Cladiella tuberosa Texier-Durivault lungazmsmaamednnm saviasay3 Faguinusningasulu wa
fimuaiio swmiaszeas vsnaemlneidlariueen dridautumey 2541 - fusey 2543 Taafiudadalaladl
finiesaaminalinnidau uasiinnsiiiladaceizmalalasmaialuianlficng wuhlzmissou C. wberosa

= < = ¥ ] = < o 1 v & 4 = 3
Nﬂ']'iLLEIﬂLWﬂIﬂEILLEIﬂ L‘I.I‘L!IﬂiﬂuLWﬂQLLBzIﬂIa‘L!L‘WﬂLNEI f\]'lﬂﬂ'ﬁLﬂUGl'JﬂEI'NIuLLG]ﬁ%ﬂiQWU'J'] L‘Zfaiﬂ“llllﬂ’]iW@Nu’]ﬁa']ﬂ

srarlulwduifiendu wadldiwannduiiaiinng 500-625 pm anuanuesldluudaznduiianuudssiuann
wadduRusIwadazEuiannInddniiimadesmadduius Tos C. wberosa asldpszaddunugluddiou
nangaN-gmey  Unngmasilsm3manzmateguuniiietulusnlngshadoummeu-wgumen 2541
denalimsaharadduiuguacsmisou C. wberosa veazsinlunmuaadau vannnil dsdunafiumsme
Hhunsduzaslalaiivzmsseuatnedony  suuuumsiudlumswannaimsahausadduiusuenlsmiidau
nnsdasunufianuuandsiuateiony  ilasnniRisfunedaniiuandeiy Wy emadu Sasims
aneznay wazlaseadelszns

Reproduction of a Soft Coral, Cladiella tuberosa Texier-Durivault, (Cnidaria:
Anthozoa: Alcyonacea) in Coral Communities of the Inner and the Eastern Gulf of Thailand

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

The alcyonacean is a very important member of coral communities in the Gulf of Thailand. Sexual
reproduction of the soft coral, Cladiella tuberosa Texier-Durivault, was studied in coral communities of
Khang Khao Island, Chonburi Province, in the Inner Gulf of Thailand, and Samet Island, Rayong
Province, in the Eastern Gulf of Thailand, from September 1998 to September 2000. Monthly sampling
of tagged colonies and microtechnique analyses of histological samples in the laboratory were carried
out. C. tuberosa was a gonochoric species with separate male and female colonies. Several
developmental stages of oocytes were found in each sampling period. Mature oocytes of C. tuberosa
were 500-625 um in diameter. Fecundity varied greatly in each polyp. Spermatocytes began to develop
near the spawning period. Spawning events of C. tuberosa occurred in the period July to September. The
severe coral bleaching phenomenon that occurred in the Gulf of Thailand in April and May 1998
interrupted gametogenesis of C. tuberosa for several months. Moreover, partial mortality of several
colonies was recorded. Recovery patterns of gonadal development of the soft corals between the two
study sites were completely different because of different environmental factors, such as turbidity,
sedimentation rate and population structure.
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A Study of the Spawning Season of Scleractinian Corals at Phuket Island, Thailand
T. Chanmetakul® (Graduate Student), H. Chansang? (Thesis Advisor)

!Department of Biology, Faculty of Science, Songkhla University, Had Yai District, Songkla 90112
*Phuket Marine Biological Center, Maeung District, Phuket 83000

The spawning season was studied for 12 species of scleractinian corals at Phuket Island from March
2000 to April 2001. Maturation of coral eggs was observed in situ. In addition, 10 colonies of each
species were transferred to the laboratory for observation of spawning time and behavior. It was found
that Goniastrea aspera, G. pectinata, G. retiformis, Favites halicora, F. abdita, Platygyra sinensis and
Favia pallida spawned during February to April; Acropora pulchra spawned during August to October;
A. formosa and A. austera spawned in November; and Pectinia paeonia and Mycedium elephantotus
spawned in December. All species spawned 2 to 3 hours after sunset. The majority of species spawned
during the week following a full moon, except for A. austera, which spawned in a new moon period.

187 unaadalasimsiveuasineniinug malszgdnmsusztlasems BRT asaf 5

8-11 gaAN 2544 I5ausnumas Wwingassil



Tasaasidszaanzasdznssusnamsilanztananzivaanyasdszsnalng

N Funzs (Undnw), Igde Namsdas (a1mrsgnuing)
MATNNFEMINT ANSTNNMIAT NI TINEFEYIWI B.4318N 2aY3 20131

msdnwlastaelsznaanzmiud walzmislumanziusanvasUszemdlng 53w 6 wud 21 wn lagld
quadrat 2119 1x10 ¥.° 31U 4 # Usziiiulaseasagamuras)sm3auda wulsm3auienaiang 65 #iia 1n 32
ana 13 1 WuIed Faviidee flsm3audeiifisnnusiionniige & 21 #fia uavd Acropride WU 13 #iia 1
Usm3anavue 65 nila wuhivsm3adies 16 #ile 10 14 ana 6 AzNa ﬁwuagﬂunﬂﬁuﬁﬂ NAMTIATILH AN
uaneNaNIAUsEnaunilnseninuuUsen139678  Canonical Discriminant Analysis wuiuﬁaﬂmimmsmamqu
Huiilzm3adl 12 %o Tamauanaszrinantszm3 wzdlafimsansualalaiinuhil 7 #iie Auaneeszuing
wlsm3s Sunusiievaszmisinuluudasuntsmfeianuudsiuegluzn 10-30 #ia wdunhivuaadidi
1 reef flat WUUzMIWNNBUAND reef slope Wil Porites lutea (Poritidae) Lﬂuﬂzm%'m%wﬁmduﬁqmLﬁmﬁﬁmﬁmﬁ
wuynuwnlem3s widunlinlumsunaquituiisassnnasulugasuuen lusasiisnnulalaiiiouliuaneeiy
wsasliiiulasiadalsznnsuanlzmisiatinuandanuluudafud

Community Structure of Scleractinia Coral on the East Coast of Thailand

S. Chantrarung (Graduate Student), V. Manthachitra (Thesis Advisor)
Department of Aquatic Science, Faculty of Science, Burapha University, Muang District, Chonburi 20131

Community structure of hard corals was investigated in 21 reefs along the east coast of Thailand. Data
were collected using 4 replicates of 1 x 10 m? quadrats. A total of 65 coral species belonging to 32
genera and 13 families were recorded. Faviidae dominated this assemblage in terms of species richness
with 21 species recorded. Acroporidae were the next most species-rich with 13 species. Among the 65
species, 16 species belonging to 14 genera and 6 families were found at all reefs. Canonical Discriminant
Analysis indicated differences in species composition within the study area. In terms of area cover, 12
species differed among reefs. Furthermore, the number of colonies of
7 species was different between reefs. It was clear that reef slopes had more species, numbers of colonies
and area cover when compared with reef flats. Porites lutea was the most dominant species in all reefs.
However, Porites lutea, in terms of area cover, declined from inner to outer parts while the number of
colonies did not differ. This result suggests that there are different population structures of Porites lutea
within this area.
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Species Diversity and Abundance of Rhizostome Scyphozoans (Phylum Cnidaria)

along the Coast of Chon Buri and Phetchaburi Provinces

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

Scyphozoans, including rhizomedusae, have been considered an integral component of the marine
environment, particularly in the food chain. Besides serving as important food sources for a variety of
marine organisms, their predatory behavior is believed to have a major impact on zooplankton
populations and fish stock. The trophic significance of rhizomedusae, nonetheless, is not restricted to the
marine environment; jellyfish are used for human consumption. This study focuses mainly on the
investigation of species diversity and abundance of rhizomedusae along the coasts of Chon Buri and
Phetchaburi Provinces on the east and west coasts, respectively, of the Inner Gulf of Thailand. At each
location, sampling was conducted for a period of 13 months between December 1999 and December
2000 by means of boats equipped with push nets. Rhizomedusae specimens were identified by external
characteristics, such as bell shape, bell surface, mouth arms, filaments and clubs. The results revealed a
total of 7 species of rhizomedusae, which are Cassiopea andromeda, Casssipea ornata, Rhopilema
esculenta, Lobonema smithii, Cephea cephea, Acromitus flagellatus and Acromitus hardenbergi.
Interestingly, Rhopilema esculenta, a commercial species, was exclusively found along the coast of Chon
Buri Province, while Lobonema smithii, also a commercial species, was found in Phetchaburi Province.
Rhizomedusae occurred in highest abundance during March and November in Chon Buri Province and
Phetchaburi Province, respectively.
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Biodiversity of Trichoptera in Thailand and Their Application
for Water Quality Assessment
P. Chantaramongkol®, H. Malicky? and P. Chaibu®
'Department of Biology, Faculty of Science, Chiangmai University, Muang District, Chiangmai 50202

“Sonnengasse 13, 3293 Lunz am See, Austria
*Rajamangala Institute of Technology, Chanthaburi campus, Plung District, Chanthaburi 22210

A study of Thailand’s Trichoptera biodiversity was conducted at 57 different sites in national parks,
wildlife sanctuaries, waterfalls, reservoirs, main rivers, and streams, and also from review of relevant
literature for Thailand. A total of 572 Trichoptera species were found; 451 were species (78%) described
by us. To serve as a user-friendly key for identification, details of each species are presented in a graphic
key and on distribution maps. A checklist of Trichoptera found from each study site and a list of all
Trichoptera found from Thailand is also presented. To relate the diversity of Trichoptera in the Ping
River with water quality assessment, multivariate techniques were applied using PATN software.
Eighteen species of Trichoptera could be used as bioindicators for water pollution. All sampling sites
could be clustered into four groups based on indicator species. The first is a low contamination, upper
catchment group, the second has sites characterized by soil erosion, the third group includes sites
contaminated with untreated waste water from Chiang Mai City and Mae Kha Canal outflow, and the
fourth group, 25 km downstream from Chiang Mai City, was diluted from the polluted upper part of the
river. Trichoptera species that indicated the level of water pollution in the Ping River were divided into
two groups, viz. 7 pollution-tolerant and 11 sensitive species. The results of this study indicate that some
Trichoptera species can be successfully used as bioindicators to assess anthropogenic pollution in
tropical Asian lowland rivers.
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Biodiversity of Aquatic Insects for Environmental Bioassessment

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

The biodiversity of aquatic insects was investigated for environmental bioassessment in Doi Chiang Dao
watershed. Seventeen families, 38 genera and 127 species of caddisflies were identified. The families
Hydropsychidae, Philopotamidae, and Psychomyiidae were the most abundant, with 30.7 %, 15%, and
8.7% of species, respectively. More caddisflies emerged in the hot season than in the rainy and cool
seasons, in both numbers of adults and numbers of species. Using the database comprising 127 caddisfies
species, TWINSPAN organised the sites into 4 recogniseable groups at the second level division. Group |
represents moderately impacted sites. Group Il represents forested control sites. Group Il and IV
represent impacted sites. ANOVA showed 10 environmental parameters which differed between the
TWINSPAN groups, including pH, conductivity, TDS, nitrate-nitrogen, sulfate, water temperature,
velocity, dissolved oxygen, BODs and % inhibition of ChE activity in sediment. There were 28 caddisfly
species that significantly correlated with the ordination. Consideration of the orientation of vectors of
various caddisflies species, environmental parameters, and the study sites within the ordination suggests
P. barata, H. arcturus, H. truncatus, H. cerva, C. joliviti, C. cocles and U. maliwan were the most
sensitive caddisflies to pesticides from agricultural and organic pollution. Conversely, M. sumatrana, M.
floridum, O. tripunctata, P. mithila, C. globosa, P. flavata, M. prichapanyai, E. volovicus, C. charites, G.
uniformis, A halong, C. cognita, E. puro,
C. chrysothemis, H. clitumnus, S. argentiguttatus, P. baenzigeri and G. redsat were relatively tolerant
caddisfly species.
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Aquatic Insect Functional Feeding Groups as Indicators of Stream Ecosystem Attributes
and Water Quality in Doi Suthep-Pui and Doi Inthanon National Parks

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

Research data were collected during the period, July 2000 to May 2001, from 3 streams and 9 study sites
in Doi Inthanon and Doi Suthep-Pui National Parks. Nine orders and 72 families of aquatic insects were
collected. Aquatic insect feeding groups are used as indicators of stream ecosystems. The feeding modes
used were scraper, shredder, filterer-collector, gatherer-collector and predator. We calculated the
proportions of each group. It was found that Doi Inthanon and Doi Suthep-Pui streams were
heterotrophic. Food was stored in Fine Particulated Organic Matter (FPOM) and in Benthic-FPOM
(BFPOM) form. During some periods of the season, BFPOM change to Transport-FPOM (TFPOM).
Feeding groups of aquatic insects were different at each study site. Streams near urban, tourist, and
agricultural areas had a lower quantity and diversity of feeding groups than undisturbed streams.
Seasonal transition affects channel stability and quantities of each feeding group. Predator to prey ratios
were high in both study areas, which shows that prey populations have high recovery rates and short life
cycles. Insect and water quality data are being statistically processed to determine relationships. The
results will show relationships between organisms and habitats, and annual nutrient cycles in stream
ecosystems. The data will be used to assess and manage stream ecosystems.
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Diversity and Distribution of Trichoptera Larvae in Streams at Different Altitude
on Doi Suthep-Pui National Park, Chiang Mai Province

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

Diversity and distribution of Trichoptera larvae from three streams at different altitudes in Doi Suthep-
Pui National Park, was conducted from April 1998 to July 1999. Fifteen families of Trichoptera larvae
were found, however their distribution depends on the stability of permanent habitats. All families of
Trichoptera could be found at Huai Kaew, whereas some families were not found in temporary habitats
viz. Huai Palad and Huai Kookaow. In addition, they were found least in Huai Palad, because the site is
characterized by exposed bedrock where the current velocity is very rapid. Moreover, distribution in each
family depends on type of habitat. Prominent families in fast-flowing areas include Brachycentridae, in
slow-flowing areas Ecnomidae, and in leaf-litter zones Molannidae. The stream elevation was correlated
with number of Trichoptera larvae, and clustered into three groups. The first group had the most families,
found in Huai Kaew where the altitude was 800 m, 700 m, 650 m and Huai Kookaow where the altitude
is 550 m. The second group was Huai Kaew at 950 m, and the third group, with the least number of
families, at Huai Palad where the altitude is 700 m. ldentification to species level was done for
Philopotamidae. The distinguishing characteristics of coxal process and frontoclypeal apotome can be
used to separate species into 28 morphospecies (msp.). Philopotamidae msp. 8.1a shows a negative
correlation with stream width, velocity, and turbidity in which larval population decreased when streams
are disturbed. In addition, there is a positive correlation with alkalinity, conductivity, total dissolved
solids, ammonia-nitrogen, and nitrate-nitrogen and the number of larvae (P<0.05). The Life cycle of the
same species of Trichoptera larvae was studied in a different habitat, and showed a different life cycle.
The increases of Trichoptera larvae in both numbers and growth in temporary habitats often change in
order to cope with the surrounding local habitat.
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Diversity and Distribution of Trichoptera Adults from Streams at Different Altitudes on
Doi Suthep-Pui National Park, Chiang Mai Province

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

A study of the diversity and distribution of Trichoptera adults from Huai Kaew, a permanent stream, at
950, 800, 700 and 650 meters above sea level, and from Huai Palat and Huai Kookaow temporary
streams at 700 and 550 m a.s.l. was done in Doi Suthep-Pui National Park, Chiang Mai Province, from
April 1998 to July 1999. 18 families and 144 species were found to inhabit the streams. The six most
species-rich families found were Hydropsychidae, followed by Philopotamidae, Polycentropodidae,
Lepidostomatidae, Rhyacophilidae and Psychomyiidae. A greater total number of individuals of
Hydropsychidae were recorded than of any other family. 25 new species of Trichoptera adults are
expected to be described later. Comparison of caddisflies between the permanent stream and the
temporary streams showed that the permanent stream had a higher species richness and number of
individuals than the temporary streams. Overall water quality from the different streams is not much
different, but alkalinity, conductivity and total dissolved solids in Huai Palat differs from the other two
streams. Odontoceridae and Polycentropodidae are related to several physico-chemical factors (P<0.05),
but Rhyacophilidae, Xiphocentronidae, Leptoceridae, and Helicopsychidae were not related to any of the
factors studied (P<0.05).
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Biodiversity of Trichoptera in Relation to Different Microhabitats as Studied
by Emergence Traps

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

The biodiversity of Trichoptera from Huai Kaew Stream, at 600 m, in Doi Suthep-Pui National Park,
Chiang Mai, was studied from October 1999 to September 2000. Adult Trichoptera found in light traps
comprised 17 families and 91 species. A total of 8 families and 20 adult species of Trichoptera were
caught in emergence traps, in various microhabitats, viz. riffles, pools and debris pools, for the whole
year. Trichoptera from riffles included 6 families and 12 species, while pools had 5 families and 13
species and debris pools had 5 families and 6 species. Species diversity in riffles was 39%, 42% in pools
and 19 % in debris pools. Emergence rates were estimated as a total of 49 individuals per 1 m? per year.
For riffles, pools and debris pools emergence rates were 19, 22 and 8 individuals per 1 m?® per year,
respectively. Artificial substrates were used for larvae to colonize and to observe metamorphosis from
larvae to adult. It was found that larvae change their community composition many times. Light traps
have advantages for studying the diversity of adult Trichoptera, but emergence traps have other
advantages in estimating emergence rates and can be used to associate larvae stages and adults and so
allow larval identification at species level. Water quality for the rainy, cool, and dry seasons were
significantly different (P<0.05), especially for air temperature and nitrate nitrogen.
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Life History and Secondary Production of Caddisflies (Trichoptera: Calamoceratidae)
Inhabiting Different Streams of Doi Suthep-Pui National Park, Chiang Mai Province

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

Life history and secondary production of caddisflies in the family Calamoceratidae inhabiting Huai
Kaew and Huai Palad streams were researched from September 1999 to August 2000. The study
determined that Anisocentropus janus existed in these streams. This species had an asynchronous non-
seasonal and multivoltine life cycle. Larvae comprised five instars but the first laval instar was probably
missed in the study. The four larval instars and the pupae used plant fragments to construct their dwelling
case. Larvae in the Huai Kaew stream were observed continuously for one year, but larvae in Huai Palad
were only observed from January to May. Annual production of Anisocentropus sp. and A. janus were
672.11 mgAFDW.m™.year" and 503.23 mgAFDW.m™.year™, respectively. Annual P/B were 3.05 year”
and 3.75 year™, respectively. In Huai Palad Stream, annual production of Anisocentropus sp. and A.
janus were 193.36 mgAFDW.m™.year™ and 128.38 mgAFDW.m™.year™, respectively. Annual P/B were
1.97 year® and 1.59 year”, respectively. Adult Trichoptera in Huai Kaew comprised 1,332 male
specimens, which were classified into 17 families, 34 genera, 86 species and 1 new species. Correlation
analyses of adult Trichoptera with physico-chemical parameters were conducted. Many species of adult
Trichoptera showed both positive and negative correlations with physico-chemical parameters (p<0.05,
r<0.75, r>-0.75).
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Watershed Classification and Environmental Monitoring Using Trichoptera

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

This research was separated into two parts. In the first part, adult Trichoptera and measures of water
parameters were collected in 7 sampling subwatersheds of the Ping River Basin. Seventy sampling sites
were investigated for one year from January 2000 to December 2000 in three seasons (in this
presentation, only data from the hot and cool seasons were discussed). The common species of
Trichoptera and their distributions were discussed. The sampling sites and Trichoptera data set were
analyzed using Multivariate techniques in the computer software package, PATN. Sampling sites were
grouped into 3 groups. The first group, which had less impact from human activity, consisted of most
sampling sites in WSC1 and WSC2. The second group, which had moderate impacts from human
activity and agricultural areas, consisted of most sampling sites in WSC3 and WSC4. The third group,
which had heavy impacts from urban and agricultural areas, consisted of most sampling sites in WSC5.
In the second part, sampling sites located up stream and down stream from the Maejo University
treatment plant were investigated monthly for one year. Some species of Trichoptera can be used as
bioindicators of water quality, e.g., Cheumatopsyche cognita, Amphisyche meridiana and some species in
the family Leptoceridae.
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Distribution of Ephemeropteran, Plecopteran and Trichopteran Larvae
in Watershed Streams of Northeast Thailand

N. Sangpradub®, Y. Inmuong?, C Hanjavanit', A. Asachai' and P. Udonphimai*
Department of Biology, Faculty of Science, Khon Kean University, Muang District, Khon Kaen 40002
2Environmental Health Center Region 6, Department of Health, Klang Muang Road, Muang District, Khon Kaen 40000

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

ananval szangy (Undnw), ugna uavUszay (a19158MU5ny)
MAINFING AINNMENT NINFVDUUAY B.ANBI YDUKNY 40002

nnmsdsaunasuaulasniined Hydropsychidae  lUWI8WIULEILILINENANILATD qwmuummﬁﬁmun
Gaudifiaunsngien 2539-fumeu 2540 udeiudeiudoualdauss 1 A%y wudifauiarsdu 8 ana 16
il enahedaiianuvmnsinnnniiensuuds fevaheieny 7 ane 14 ¥l@ A Cheumatopsyche
charites, C. chrysotermis, C. copia, C. globosa, Diplectrona sp.1, Hydromanicus serubabel, Hydatomanicus klanklini,
Macrostemum dohrni, M. midas, M. floridum, M. fenestratum, Hydropsyche (Ceratopsyche) sp.1, Hydropsyche
(Ceratopsyche) sp.2, wag Pseudoleptonema supalak VIEWITUUAINY 8 ana 13 #iialaun Amphisyche sp.1, C.
charites, C. chrysothemis, C. copia, C. globosa, Diplectrona sp.1, H. chattrakan, H. serubabel, M. floridum, M.
fenestratum, Hydropsyche (Ceratopsyche) sp.1, Hydropsyche (Ceratopsyche) sp.2 wag P. supalak Wuﬁaéauﬁgwm
7 dna 9 71l @D Hydropsyche (Ceratopsyche) sp.1, Hydropsyche (Ceratopsyche) sp.2, Cheumatopsyche spp.,
Diplectrona sp.1, Hydatomanicus klanklini, M. fenestratum, Oestropsyche sp.1 Wwag P. supalak #ntIu H. docteri W
Oestropsyche sp.1 Fawummzfihawsuudawhiy 8n 7 siiefwmdawuluniaasdie P. supalak Wundiaweuly
WIEWINUWAY §IU Cheumatopsyche Wuuwﬂﬁqﬂluﬁ'@ﬂmﬁnﬂ%a Snvazrstiussuazanuinszuaniiuilases
SdniifinadamanszneduazanugnyNEasisou mzihwanidfuiladsmuainlsznnsvasdisau
Cheumatopsyche, Hydropsyche Wos Macrostemum 1%71&1&3“7‘:11’)31{1Ltﬁﬁtﬂuﬁﬁlﬁlﬂ?UQNﬂ‘J:ﬁ‘mﬂi"na\i P. supalak
msAnwassiisinsadeslasisauuazifiuianundnmnialse3ale 6 «iia @a Diplectrona sp.1, Hydropsyche

(Ceratopsyche) sp.1, Hydropsyche (Ceratopsyche) sp.2, H. klanklini, M. fenestratum W% P. supalak

Species Diversity of Caddisflies (Trichoptera: Hydropsychidae)
in Promlaeng and Yakruea Streams, Nam Nao National Park, Thailand

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

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

Ussanm ilonndn (Undnw), ugua uavtssau (a1msgmsnm), gix mgidy (21158nUsnesn)
MATNTIING AULINIMINT NIINGIBEYDUUNY B.LHBN YBUUNY 40002

msAnnANInaInEiinuedsazMsauLazsaziLfuSauNauau-Uaanined Leptoceridae Anw2Us:1@ waz
msldnasamnsludsaussazgamnezasusammuautaaninedi lasfudeiennmnsmevahiadauasie
WINUBY qwmuuﬁqmﬁﬁmun FEUTNLOBUNINGIAN 2541 - HAuey 2542 WusEBET RN ENNG 6 ana 11
#ile loun Adicella capitata, A. dryope, Ceraclea sp.1, Ceraclea sp.2, Leptocerus chatadalaja, Oecetis biramosa, O.
Meghadouta, O. evirga, Setodes alampata, Setodes sp.1 Was Triaenodes pellectus WUisﬂ:ﬁaﬁiauﬁwm 5 dna 8
#ile loun Adicella sp.1, Adicella sp.2, Athripsodes sp.1, Leptocerus sp.1, Leptocerus sp.2, Oecetis sp.1, Oecetis
sp.2 Wag Setodes sp.1 #F1Useinuaq Leptocerus sp.1, Leptocerus sp.2, WLas Setodes sp.1 1lunuu non-seasonal @
Adicella sp.1, Adicella sp.2, Athripsodes sp.1, Oecetis sp.1 e Oecetis sp.2 ﬁﬁagalmﬁmwa Flidnsodnmn
#F1swidle NIMIIATEHNNLAUIMTIBDUYBN Leprocerus sp.1 Leptocerus sp.2 Wae Setodes sp.1 WUG

saumangiadudaiduawmnndunsduazdainuiy

Species Diversity of Leptoceridae (Insecta: Trichoptera)
in Yakruae and Phromlaeng Streams at Nam Nao National Park, Thailand

P. Nuangchalerm(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

The objectives of this study were to (1) investigate species diversity of larval and adult leptocerid
caddisflies, (2) investigate their life histories and (3) conduct gut analyses of the last larval stage. The
specimens were collected from Yakruae and Phromlaeng streams, Nam Nao National Park from July
1998 to June 1999. Eleven species in six genera of leptocerid caddisfly adults were found: Adicella
capitata, A. dryope, Ceraclea sp.l, Ceraclea sp.2, Leptocerus chatadalaja, Oecetis biramosa, O.
meghadouta, O. evirga, Setodes alampata, Setodes sp.1 and Triaenodes pellectus. Eight species in five
genera of caddisfly larvae were found: Adicella sp.1, Adicella sp.2, Athripsodes sp.1, Leptocerus sp.1,
Leptocerus sp.2, Oecetis sp.1, Oecetis sp.2 and Setodes sp.1. The life histories of Leptocerus sp.1,
Leptocerus sp.2 and Setodes sp.1 were determined to be non-seasonal. However, there was insufficient
data to determine the life histories of Adicella sp.1, Adicella sp.2, Athripsodes sp.1, Oecetis sp.1 and
Oecetis sp.2. The final instar of Leptocerus sp.1, Leptocerus sp.2 and Setodes sp.1 were classified as
detritivore and herbivore.
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ANNVANTAYaIUNAIUaUUaBNINI9A Philopotamidae
Twihavaiaia waziiansauds ansuunenmimnnmun

Slasnwal laels (Undnw), ugua uavtseay (arnsanusam), 76T mwIdy (2197138705178
! gl
MAINFIINGT AULINGIFTNT NINGIFVDUUAY B.4NBY 2DUUNY 40002

Pnmsdnaunamuaulaanineg  Philopotamidae  Tushevahieda  wosewsuuds gnenuuien@inmm
Gaudidousumay 2541 - Fwen 2543 Teafiudmataszaziisay dnus wazdduds ENAMMWNAHDY WU
Meudy 1 ana 5 %@ A8 Chimarra akkaorum, C. bimbltona, C. khamuorum, C. pipake Wa% C. spinifera I@ﬂﬁ
WensHudawuLiies 2 ¥iie @8 C. khamuorum Waz C. bimbliona YaizvEMENASEWUNS 5 Biia dudIseuves
mewﬁﬁwuﬁy’ﬁu 2 dna 6 %@ @8 Chimarra akkaorum, C. khamuorum, C. sp.1, C. sp.2,
C. sp.3 Waz Wormaldia sp.1 @N&IOU 9I88UBDN C. khamuorum NANHUSNEUFIUING 2 LUU AIBDUVDILNDY
wuaulasninedil  femuduiugiBanniuanudenssumh  wazanudneah  (r=0.60, p=0.03 uag
r=0.75, p=0.02 ENAIAU) ﬁadaumﬁaa@lmméqmﬁ'ﬂiiaﬂﬁlajLLmnGiwqﬁ'u LAMBBUUSLAABIINSUANGINNY
(WE9N diet partitioning) JUSeeIBIBaUTEELA 5 4B C. akkaorum Hudulnumesuiuluannanszulad
sulisy  dwgUswenziewes €. khamuorum Husmasuiiushunnadniadamsuatailusaioulas
C. khamuorum WUy 1 w8z C. khamuorum WUU 2 S21NeANNNUEzANNEIYaNaem2hatRds 0.60x3.75 uay
0.77x4.25 lalaswas mudeu Tumsdnmnesiisansadenlaszaziseu snuduaziudiusolddiEa 2 »iia
Aa C. akkaorum FefwnliuheaiigassSaduuuy univoltine wazdIBIUYEY C. khamuorum TAFPILUY

I
(U ULUU non-seasonal

Species Diversity of Caddisflies (Trichoptera: Philopotamidae)
in Yakruea and Phromlaeng Streams, Nam Nao National Park, Thailand

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

Adults, pupae and larvae of Philopotamid caddisflies were monthly qualitatively sampled from Yakruea
and Phromlaeng streams, Nam Nao National Park, from December 1998 to March 2000. Five species of
Chimarra adults, Chimarra akkaorum, C. bimbltona, C. khamuorum, C. spinifera and C. pipake, were
collected from Yakruea stream and only C. bimbltona and C. khamuorum were found in Phromlaeng
stream. The larvae of Chimarra akkaorum, C. khamuorum, Chimarra sp.1 and Wormaldia sp.1 inhabited
both streams, Chimarra sp.2 was only present in Phromlaeng stream while Chimarra sp.3 occurred only
in Yakruea stream. The larvae of C. khamuorum showed two morphological variations. There was a
positive correlation between the number of larval individuals with water velocity (r=0.60, p=0.03) and
depth of water (r=0.75, p=0.02). Larvae can coexist in the same microhabitat because of diet partitioning.
Nets of mature C. akkaorum larvae were composed of several layers with variable mesh sizes whereas
nets of C. khamuorum type 1 and C. khamuorum type 2 larvae formed lattice-like networks that varied
from square to rectangular shapes. Average mesh sizes of capture nets of the 5 instar of C. khamuorum
type 1 and C. khamuorum type 2 were approximately 0.60 um wide x 3.75 um long and 0.77 um wide X
4.25 um long, respectively. The life history of C. akkaorum showed a tendency to be univoltine but C.
khamuorum had a non-seasonal pattern.
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ANNVANTHAYDIUNITULU1229H Leptophlebiidae
TwhevaieTauasiansauds anauuiamaivmum

paunsal WIAN (UNAnw), ugna usNUszay (a191sendine), gdn My (r1msgnlsnsan)
MATNTIING AULINGIMNINT NIINGIBEVBUUNY B. LiBN YBUUAY 40000

S UNaeTUL2119F  Leptophlebiidae  luiananiadn  waziewsuuas qwmuuﬁqmﬁﬁmun faudLiian
NINYIAN 2541 - Lipu SuMAN 2542 wudhdaunavae 5 ana 9 ¥iia wasdufiuie 6 ana 8 ¥iia sl
¢LAN8uBs  Choroterpes (Euthraulus) sp. 1. wat Cryptopenella sp. fisnnunnlundesiisns fseuves
Choroterpes  (Choroterpes) —proba wumwwzﬁﬁ)wajnﬂ%awhﬁu WUIRWIEAIBBY  Isca sp.  WUazaILANIY
Habrophlebioides sp. ﬁﬁ}’JEIW'iNLLE%’Q WU new record waqﬂszmﬂlmﬁyﬁwm 6 #la u,a:mm'mL%auimisﬂ:ﬁm'au
fusrardudnioldada 4 wia wuhfmsauunsiusamauiinitiUseItuuy non-seasonal wusinieiay
MaBaNIY Anwunasdudanuaeiisan nuhinuLazINaYaITIsauR AN NFNRUE BN UTINaYesta Uiy
Uaz@18aUnaN Choroterpes (Euthraulus) spp. waumﬁ'aag'lu cobble mﬂ‘ﬁqm @88 Choroterpes (Euthraulus) spp.
Waz Cryptopenella sp. U%Iﬂﬂ‘mﬂauﬂ%ﬁm‘iu’lﬂﬁqm HnumsauliaNnudunusdaunnue DO uadanuFuNUs
@aunue TDS

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 samplings of Leptophlebiidae (Ephemeroptera) from two streams of Nam Nao National Park,
namely Yakraue and Phromlaeng streams, were 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. Five genera and nine species of nymphs were found in
Yakraue stream whereas four genera and eight species were collected from Phromlaeng stream. Both
nymphal and adult stages of Choroterpes (Euthraulus) sp. 1 and Cryptopenella sp. were abundant in both
streams. Choroterpes (Choroterpes) proba was present only in Yakraue stream while Habrophlebiodes
sp. and Isca sp. occurred only in Phromlaeng stream. Four species 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 year. Observation of microhabitat selection indicated that
nymphs of Choroterpes (Euthraulus) spp. showed a preference for cobble. Numbers of nymphs were
positively correlated to substrate size. Based on gut analyses, the nymphal stages of Choroterpes
(Euthraulus) spp. and Cryptopenella sp. fed mainly on detritus. By rearing nymphs in the laboratory, the
nymphal stages were successful associated with the imagoes of C. (E.) sp. 1, C. (E.) sp. 3, Choroterpides sp.
and Cryptopenella sp.
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ANNBAINTHAYIUNAITULY1229F Heptageniidae

lusrarsvhenaneia wasiewsauds aneuuismamnvum

9

vages yggn' (Undnw), ugua usnyszau' (a1msenuine), gues thused ° (emsgnisnmsin)
' m@3ndiinen aaLInenmans umingiasauuny B.ileN 29uULAY 40002
MATNNSEMans AaENSNENNIEIINGIA NININNFEANYAIUASUNT B.mMalne) a9var 90112

M3ANIANNNAINYTAUDILNATUZ2179F Heptageniidae Tud 1519918 Ma1ta30UazENINLEY aNENULANTIA
v Immﬁ‘uﬁaaf;hqé‘ha'auuazéhLﬁu"iﬂﬁaﬁ%@mmmwlﬁauazﬂ%ﬁ SEWINLADUNUENAU 2542 - SUNAN
2543 WUMBIUUNSITUL21I9A Heptageniidae 119ae 4 ana 5 ¥ie A Asionurus sp., Cinygmina sp.1,
Cinygmina sp.2, Rhithrogeniella sp. Wo% Thalerosphyrus sp. lﬁ'ﬁwﬁaa'aumL?Tﬂﬂﬁlﬁﬁylﬂuﬁmﬁu?ﬂ ﬁﬁW%UL%BNIﬂQ
fhdaunasiuiiaieiudusiiovasisauiiny mansadeulasimsauuardfiniols 4 wia dehedu sndu
Cinygmina sp.2 WUNMIBBULALAUANIBYDY Cinygmina sp.1 ﬁmmqnyumﬂﬁqm 84890 @D Thalerosphyrus sp.
I@ussnsdnsasuarnunNdayaduduginmmeusnuasndaudiuinie uarldnasuuailznim 5 wiiald
Snvaiinainiunalssmsyesumasiuzaniadil wuiwﬁaa’audaumﬂm@Tﬂag:u%nml,méqﬁlﬂwa Auadediu
faufiunaziu dadeddyiiinademsnssnafussidauie snvariunde wazanudinszuah ussiava
wnaeEUza Cinygmina sp.1 aafiuinlifnduuuy non-seasonal multivoltine UALHANINMIIATILHMULAUBIMNS

'
1o

wuh  meauuslaremsuuulaiden  lesusloawwwennansounid  uwasleszasuiudilve  dadlunguii

q

ansaeMslaems lagdsmsganiuamsiiimzagmuiuende

Species Diversity of Heptageniid Maflies (Ephemeroptera: Heptageniidae)
in Yakruae and Phromlaeng Streams, Nam Nao National Park
B. Boonsoong® (Graduate Student), N. Sangpradub® (Thesis Advisor), S. Parnrong? (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,
were 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 for Cinygmina sp.2. The
morphology of the nymphs and adults are described and illustrated. Some ecological aspects of
heptageniid mayfly larvae showed that they occupied fast-flowing areas with cobble/pebble/gravel
substrates. The distribution of nymphs depended on substrate type and water current. Cinygmina sp.1 has
a tendency to be a non-seasonal multivoltine species. Based on gut analysis, Cinygmina sp.1 nymphs are
non-selective generalists. They fed mainly on detritus and diatoms and would be categorized as scrapers.
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MslSsuiauaNuBaINieyaINIUINAe lHunah itz urai lua

aa v o o o so oo a a ool oo r
AINS uiad (Undnw), ugua uaNUseay (a1nsdninm), g@sn wgaly (213gnsnmnTIn)
MAINFIINGT AULINGIFNTNT NVIINGFVDUUAY B. LHBY 2DUUAY 40002

msAnmenumannsiiozaunuhialuwmanihis uasundnihlve gnenuudendowu Swiaanaues deds
\Enmmunnifiou daudiiiau nangey 2541 - ey 2542 wunuihienmue 11 1d 34 ana 44 wil
Tosunadaiiiiany 11 19 25 ana 28 #iia dHuuvdailvawy 10 14 30 ana 38 ila sieveunuihiaiily
unanhmaasiianauandetiannds 21 wie luundahilon Rhyacobates imadatei Andersen and Chen W@

Chenevelia stridulans Zettel mﬂﬁ%}(ﬂ ehmma'eﬁﬂwawu Limnometra matsudai Chen and Zettel

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

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

Lentic and lotic freshwater bugs (Hemiptera) were monthly qualitatively sampled from Phu Phan National
Park, Sakonnakorn province, from July 1998 to June 1999. A total of 11 families, 34 genera and 44 species of
aquatic bug were found in both habitats. Eleven families, 25 genera and 28 species of freshwater bugs
occurred in the lentic habitat, whereas 10 families, 30 genera and 38 species were found in the lotic habitat.
Twenty-one species of bugs were very different in the two habitats. Rhyacobates imadatei Andersen and
Chen and Chenevelia stridulans Zettel were abundant in the lentic habitat, whereas Limnometra matsudai
Chen and Zettel was abundant in the lotic habitat.
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wae nlnzian’, dousd yguiunes’ uazgarssdl wymau'
'mAInFIine aaIngnmans WM INENSNInG WATIZNT NTNN 10400
*gueiugimnssnuasnaluladfimwumiond sy, 73/1 wasI1EnT NN 10400

mMsldvanaynsnIsugUsNan BT UL INGMEUBNYBIAIBBULAZAIGNUE NN TTAVBIUNABUT
Funnuvasihnasssumdnuu 91 wiv Tuwemamila meeziuaan mansiusandsanile manas uas
melduasszndlng sanidlu 42 diFd dualFdiinenumswuiazasdeinenmansuds 30 sU3d Husliddid
Lildaattauazanailuatizdifinenuud wdisuhaddsulinndy 6 aiid waiuetFdlwiddilufinenums
wu 6 alFd ‘%u@‘hmehf:gm‘imumﬂu 13 nandae lu 6 aqadaﬂﬁﬁiwﬂmuué’a wazdn 1 anages figialaid
FBNUBAANA Simulium Latreille s.1. Manssngnastudinnsstidivaumahiommsluwmanhlvaunuasly
womamila  measiusendsanile  warmald  uenmniimsunsnszBuasANNMNWLLYBITIB RS UM
Tuunadnhlvesssumd o  wisluwamald  Henuduiusiussduanugaussaaumuwnememwiasaiioas
Lmziqﬁuwwﬁuﬁ: Wy gl AT WAEAMANTEA NN msﬁﬂmL‘ﬁaﬁﬁuqmam%ﬂm‘%uﬁﬁmu 18 aUd

%QLLEIﬂ’rJg‘ﬂu 4 subgenera R Gomphostilbia, Nevermannia, Simulium Wa% Montistriatum wuhiunulaslalaw

3 @ (2N=6) %ﬁL"%mmmwiqﬁﬂnﬁqmlﬂﬁqLtﬁaﬁguﬁqm wuULRUMSSeaauatwuusunanulaslulsully
SnvarhinseasudasatFduihuuudnuuuduulasulonwudusadlashilongd 1 uar M Hdnwos
witloufu wenandl sanumnsunsndunesiuuulasTulsnnaeulusumany 8 aldd sunessuimai i
anudnwusiisdlasiume  duiudddamansousnlaslilonmeg X waz Y sannnaslnlzslualzdmaniile
athalsfionn MnmsganuoudBuaasliifuhuuud 8482 Faguuuauenuaslaslulsugd 1 vadGudwio

S. nakhonense \WutamlslasinAiundanydunus nuwatasiiendaanudnmsunesuasauvaslasiulay X uay Y

Diversity and Population Genetics of Simulium Species in Thailand
C. Kuvangkadilok®, C. Boonkemtong? and S. Phayuhasena®

Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400
“National Center for Genetic Engineering and Biotechnology, NSTDA, 73/1, Rajdhevee, Bangkok 10400

On the basis of external morphological characters of larvae and pupae, a total of 42 simulium species
consisting of 30 known species, 6 unknown species and 6 new species, collected from 91 localities in
northern, eastern, northeastern, central and southern thailand, were identified and placed into 13 species-
groups within 6 subgenera and 1 unknown subgenus of the genus simulium latreille s.l. The distribution
of some simulium species is restricted to some localities in northern, northeastern and southern Thailand.
Additionally, the distribution and abundance of larvae collected from 9 localities correlate with altitude
and some physico-chemical parameters at the larval sites, such as water temperature, water velocity and
hardness. Eighteen simulium species within 4 subgenera, i.e., Gomphostilbia, nevermannia, simulium and
montistriatum, that were cytologically studied have 3 pairs of chromosomes (2n=6) which are arranged
from the longest to the shortest. The polytene chromosome banding patterns of these species are species-
specific, although some banding sequences in the short arms of chromosomes ii and iii are homologous.
Moreover, wild populations of 8 species have paracentric inversions in some chromosome arms, but
there is no indication of sex linkage associated with inversion sequences in these populations. Thus the x
and y chromosomes of these species could not be recognized in this study. However, the c-banding
technique successfully revealed that band 84b2 on chromosome arm iiil of s. Nakhonense is a sex-linked
heterochromatic band, which is involved in differentiation of genetic x-chromosomal and y-chromosomal
segments.
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Mitotic Karyotypes for Identifying Sibling Species within the Bactrocera dorsalis Complex
in Thailand

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

Analysis of mitotic karyotypes of Oriental fruit fly larvae (Diptera: Tephritidae) from natural populations
in Thailand revealed 10 distinct forms of metaphase karyotype, based on the amount and distribution of
constitutive heterochromatin in sex chromosomes and/or autosomes. Such cytological evidence coupled
with differences in external morphology and specific host plant preferences allow the accurate
identification of species within the Bactrocera dorsalis complex. In this study, we found ten new species
in the B. dorsalis complex, designated as species Q, R, S, T, U, V, W, X, Y and Z. On the basis of the
gross quantity of heterochromatin accumulation in the genome, four groups of mitotic karyotypes were
characterized. Group 1 is composed of species Q, R, W, X, Y and Z in which all autosomes and the X
chromosome contain considerable amounts of pericentric heterochromatin. Group 2 comprises species S,
the autosomes of which show a minimum amount of pericentric heterochromatin. Group 3 consists of
species T in which its X chromosome exhibits a unique pattern of euchromatin and heterochromatin. In
addition, all autosome pairs contain a very large amount of pericentric heterochromatin. Group 4 consists
of species U and V, showing a most striking feature in that the X chromosome has an enormous size and
comprises prominent blocks of pericentric heterochromatin. The different degrees of variation in
pericentric heterochromatin in mitotic chromosomes, as revealed in this study, appears to have played a
significant role in chromosomal evolution.
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Electrophoretic Study of the Bactrocera tau Group
(Diptera: Tephritidae) in Natural Populations in Thailand

A. Saelee (Graduate Student ), V. Baimai (Thesis Advisor)
Department of Biology, Faculty of Science, Mahidol University, Rajdhevee, Bangkok 10400

The Bactrocera (Zeugodacus) tau-like flies are some of the most important agricultural pests of south-
east Asian cucurbit crops and form a complex of species. There has always been taxonomic confusion
regarding the separation of species within this species complex. This is because it is difficult to determine
if differences between B. tau flies are due to genetic variation within species or genetic differentiation
between species. Morphological observations coupled with cytological evidence has revealed at least
seven genetic species within this taxon, temporarily designated as species A (=B. tau), C, D, E, F, G and
I. In this study, allozyme electrophoresis was used to confirm these seven species of the B. tau complex.
Nine enzyme systems, which were composed of twelve loci, were used. Twenty-eight populations of B.
tau were characterized by low genetic variability as indicated by low values of average heterozygosity
(Ho) and mean genetic distance (D). No geographical pattern relationships were displayed because the
level of genetic differentiation was similar between populations in the same geographical region and
between populations originating from different geographical regions. In the same manner, populations
from the same host plant species had similar levels of genetic differentiation as those from different host
species. Single diagnostic alleles with specific relative mobilities, which can be used as genetic markers
for species classification within the B. tau complex, were discovered only in species D. Although, no
single allele was diagnostic for the other six species, the use of more than two alleles permitted the
correct classification of nearly all individuals of even the two most closely related species. A
phylogenetic tree was estimated by using a UPGMA clustering of Nei’s unbiased genetic distance. The
tree indicates that three main lineages exist in the B. tau complex. The first group consists of a complex
of extremely similar species (B. tau, species E, F and G). The second group consists of species C and |
and the last group consists of species D.
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Mitotic Chromosome Diversity in Tephritid Fruit Fly Parasitoids

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

Four species of parasitoids (Hymenoptera: Braconidae) of tephritid fruit flies were studied cytologically.
Mitotic chromosomes were prepared from the cerebral ganglia of prepupae using the air-drying
technique. Diachasmimorpha longicaudata (Ashmead), a solitary endoparasitoid of Bactrocera correcta
(Diptera: Tephritidae), possessed a (2n)=40 karyotype. Females are diploid and males are haploid
(n)=20. The haploid mitotic karyotype comprised 5 Metacentric, 13 Submetacentric and 2 Subteloentric
chromosomes. Diachasmimorpha sp. is a parasitoid of B. cucurbitae (Coquillett). The morphology of
this species is very similar to D. longicaudata and it also has a chromosome number of (2n)=40.
However, the haploid mitotic karyotype is different with 6 Metacentric, 12 Submetacentric and 2
Subtelocentric chromosomes. Psytallia incisi (Silvestri) and P. fletcheri (Silvestri) are both solitary
endoparasitoids of B. dorsalis and B. cucurbitae respectively. Both of them have a chromosome number
of (2n)=34. Females are diploid and males are haploid with (n)=17. The haploid mitotic karyotype of P.
incisi comprises 5 Metacentric, 9 Submetacentric and 3 Subtelocentric chromosomes and that of P.
fletcheri comprises 7 Metacentric, 6 Submetacentric and 4 Subtelocentric chromosomes. The haploid
karyotype of Fopous arisanus (Sonan) (n=23) consists of 5 Metacentric, 13 Submetacentric and 5
Subtelocentric chromosomes.

unaAndalasaimsiteuasineniinug msUssgadnmsusztlasems BRT a3l 5 208

8-11 AMAN 2544 ISAUsHUMAY J9ningase]



m‘sﬁﬂmmwwmn‘nmfmaqﬂszmﬂsﬁqﬁaﬂuu‘%nmﬁgmazﬁ'sm

gy sy (Undnw), d4asal Aand (a1mseniine)
MATNTTINEN AL INenmans umINNaNiag waTHNT NFUNNT 10400

msfnmeanunmnmsmasssnnsisiesluiuiiissduamuguandwiy fa Uinafiguesiinud Tasd
TogUuszandlumsAnmanuvanvaazesyila  anwaelinding  wasAnwnanssnuzestadenemamnuas
LLaﬁum?’@iamm‘z;ﬂ‘quwaqﬁqﬁaﬂﬁwu msfnwulseaniy 2 4w A nsdemuraanugngunndeu Wunm
18 Lfiau u,a:m'sﬁﬂmuwammqnqunﬂ%ﬂmmaamﬁu wianmAnmanswarasuasiund Wunm 3 ey fes
Tuu'%nmﬁgaﬁem:414mnwmﬂwawﬁmg«nﬁm‘%nmﬁsm “luu%mmﬁgmuﬁaﬁaa 13 dU3d an 7 ana Tuwai
Vihafinudmuiies 3§36 2 2 ana %wummwmﬂwmﬂwawﬁﬂﬁqﬁaﬂlquNugmiﬂquué’q MIANEN
ngmazasiisaslunsaasiuitidelvuaiindeiu fa flssnnsgeludngguuuazunlindosq anauiaddng
uds fasememwasnadawunlimessennsiiaslumaasiuiisauandety uenaniisnsnavauasdunsd
HadamsUsznnsieias USnamEReanmarieluusnaniai (u%nmﬁg\i) Maaudazaiiaddanarlums
DONNIZWIULEIULONGNAU LﬁaLﬁuﬂizaw%nwwlunwswwéNauﬁuﬁ: ﬁadauwaqﬁqﬁ'ﬂﬂluu‘%nmﬁgqﬁﬁmmﬂmﬂﬂ
Nuitdeidudy iosamsuiiugiasdag Awiasmaguesmadsfingfnssuiuandeiu naounalidind
Tngflumstiu  udwagiidadusmgiinssudugnd  lunsiwadsiadumsnsdinaglndiudumnnnd
Lweief nadlunaiiisunannwedisdashnihiineds

Diversity of Firefly Populations in Highland and Lowland Habitats

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

A field study of the diversity of firefly populations was carried out in habitats at 2 different altitude
levels— highland and lowland habitats. The two purposes of the study were to survey firefly diversity
and ecology, and to investigate the effects of climatic and moonlight factors on firefly abundance.
Monthly monitoring of firefly abundance was carried out for 18 months, and hourly and moon phase
monitoring were conducted in 3 moon cycles. Firefly diversity was greater in the highlands than in the
lowlands. Eleven species in 7 genera were found in the highland, whereas only 3 species were found in
the lowlands. There was a higher diversity of highland fireflies in wet than in dry periods. Seasonal
occurrence in both habitats showed a similar trend; the density was low in winter and gradually increased
during the rainy season. Fluctuation in climatic factors was the major factor influencing firefly
abundance in different habitats. Moonlight influenced the abundance of fireflies in the first half of the
night in the highlands. Highland species showed temporal flashing activities, which were important
characteristics that could be used for isolating species in the same habitat. Larvae of different species also
utilized different niches to reduce competition. Male and female adults showed different behavior. Both
sexes spent most of their lives flying around, especially the males. The females stayed near the ground
more often than the males, due to their oviposition activity.
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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® and R. Hepburn? (Thesis Co-advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan, Bangkok 10330
Department of Zoology and Entomology, Rhodes University, Grahamstown, South Africa 6140

Apis florea Fabricius 1787 is a native honey bee species of Thailand. Little data from morphometric
analysis of this species has been reported. The objectives of this study are to determine the
morphological differences between A. florea colonies sampled from north and south of latitude 12°N in
Thailand and to determine the population structure of A. florea in Thailand. Worker bees of
A. florea from north and south of latitude 12°N were randomly collected with approximately twenty
bees/colony from thirty colonies/locality. The bees were preserved in 70% alcohol until they were
dissected. Nine body parts were selected for studying characters: the proboscis, antennae, forewings,
hindwings, hind legs, the third and the sixth sternites, and the third and the fourth tergites. These parts
were mounted on slides using Hoyer’s solution and warmed at 40°C. Measurements of width, length and
angles of these body parts were carried out and recorded into a computer using a stereo microscope. The
results will be analyzed by morphometric and statistical analysis programs. This study can provide the
population structure of A. florea in Thailand using morphometric analysis and the knowledge generated
can be further used for studying biology, evolution, ecology, zoogeography and genetics. Moreover, it
can provide additional knowledge for conservation of honey bees in Thailand.
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Genotypic Diversity of Apis Cerana in Thailand Revealed by DNA Polymorphism

S. Sittipraneed®, N. Siwarungson®,K. Packdibamrung® and S. Wongsiri?
Unit cell of Genetic Engineering, Department of Biochemistry, Faculty of Science, Chulalongkorn University,
Pathumwan, Bangkok 10330
’Bee Biology Research Unit, Department of Biology, Faculty of Science, Chulalongkorn University, Pathumwan,
Bangkok 10330

The genetic variation and population structure of the Thai honeybee, Apis cerana, was investigated
using: (1) PCR-RFLP of mtDNA regions (SRNA gene, IrRNA gene, inter COI-COOOQ region) and
ATPase 6 - ATPase 8 gene; (2) Sequences of mitochondrial IrRNA gene and the nuclear internal
transcribed spacer (ITS) region of nuclear ribosomal DNA; and (3) variation of microsatellite DNA.
Samples used for PCR-RFLP and microsatellite analysis were collected from 172 to 265 colonies
covering all geographic locations of Thailand. PCR-RFLP analysis of the mtDNA regions showed three
genetically distinct groups, namely Northern (North, North-east and Central), Southern and Samui
Island. The results of sequence analysis of the mitochondrial IrRNA gene (659 bp) and the nuclear ITS
region (511 bp) was similar to those using PCR-RFLP of mtDNA. Microsatellite DNA analysis was
performed by using 13 A. mellifera microsatellite loci. Three microsatellite loci, namely A28, A107 and
A113, were shown to be polymorphic with numbers of alleles at each locus of 24, ten and three alleles,
respectively. The average heterozygosities of Thai A. cerana, estimated from these microsaellite loci,
ranged from 0.18 to 0.46. Analysis of geographic heterogeneit