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conservation using geographic information system
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The teaching strategies for nature conservation study can be combined with applied
environmental principles and geographic information systems (GIS) in order to improve the com-
petency of learners. Nowadays, GIS data are added inside applications and on various platforms.
Generally, learners should understand species distribution and they are able to use tools for data
analysis. In particular, online visualization tools are media to explain the distribution of organ-
isms. We, therefore, focus on explaining the GIS-online based website for competency teaching
via https://mol.org. In this way, learners could learn by doing the flora and fauna species and
searching current status, and the results were linked to the database of the IUCN Red List and
Wikipedia encyclopedia. With the online-based learning and using the GIS platform, learners will

be able to apply biological knowledge to the utilizations of GIS databases systematically.

Keywords: Geographic information system, Species distribution, Online-based learning
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The First Step of Doi Suthep Junior Rangers
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Children are the first step in conserving natural resources. An important goal of Doi
Suthep Nature Center is to provide learning opportunity on natural history to communities.
Working with Doi Suthep-Pui National Park, we have initiated a project called “Doi Suthep Junior
Rangers”. This project focuses on creating experience for kids to explore nature, especially learming
about biodiversity in Doi Suthep, in order to understand a connection between an ecosystem
and its services. We promote learning-by-doing scheme for building environmental awareness
and encouraging nature appreciation in children. Our junior rangers will grow up into good global

citizens who understand and live harmoniously with nature.

Keywords: Environmental education, Nature-based learning, Conservation, Kid activi-

ties, Global citizenship
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Oddy test of storage material for natural history specimens
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Museum’s display and collection of Natural History specimens can use preventive
conservation to reduce the risk of degradation from the environment. The materials used in the
exhibition or storage, have a chance to contact and surround the specimens, such as plastic,

which might release the volatile organic compound that causes damage to the specimens.

The collection storage and Laboratory (Museum Siam) used the Oddy test method
to experiment with the materials for display and storage that the tested materials are safe for
temporary use. Therefore, before using storage materials such as cabinets or storage boxes. Make
sure that the material does not release VOCs to prevent deterioration and extend life of natural
history specimens. Nowadays, new materials are often modified; we recommend testing before

use.

Keywords: Preventive conservation, Oddy Test, VOCs
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The study of diversity, ecology and conservation status of terrestrial
and lithophytic orchids in Thungyai Naresuan East Wildlife Sanctuary,
Tak Province
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A study of the diversity of terrestrial and lithophytic orchids in Thungyai Naresuan East
Wildlife Sanctuary, Tak Province was conducted. Fifty-two species from 34 genera and 3 subfamilies
were collected and identified. These orchids were classified into 39 terrestrials, three of which
are holomycotrophic orchids. Furthermore, 7species are lithophytes whilst 6 species exhibit
more than one type of habit. Regarding the vegetation type in the studied area, the total of 52
orchid species were found from 6 vegetation types: dry evergreen forest, mixed deciduous forest,
deciduous dipterocarp forest, lower montane scrub forest, grass savannah and freshwater swamp
forest. Dry evergreen is the most diverse orchid forest, with 32 species. Conservation status was
also investigated. Three species are endangered, one species is vulnerable, three species are rare

and two species are endemic. A new record species for Thailand was found.

Keywords: Conservation status, Diversity, Lithophytic orchid, Terrestrial orchid,
Thungyai Naresuan East Wildlife Sanctuary
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Diversity of corticolous bryophytes and their associations with
different habitats in forest dynamic plot, Trang Province
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The goal of this study was to examine diversity of corticolous bryophytes and their
associations with four different habitat types, including: 1) Valley, 2) Slope, 3) Below-ridge, and 4)
Ridge. In each habitat type, ten random plots of 10 x 10 square meters were haphazardly chosen.
In each sampling plot, five subplots were haphazardly placed on trees. A total of 29 species,
belonging to 20 genera, and 11 families of bryophytes were found. The area cover of corticolous
bryophytes was not significantly different between habitat types (ANOVA, P=0.332), and that the

valley habitat had the highest frequency of occurrence for corticolous bryophytes.

Keywords: bryophytes, habitat type, diversity, area cover
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The Management of Knowledge of Conservation of Mahad Herb in Koh Kred
Community, Pak Kred District, Nonthaburi Province
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The purpose of this research was to study the management of knowledge of conservation of
Mahad herb (Lakoocha) in Koh Kred community, Pak Kred district, Nonthaburi province. This research began
from October 2018 to September 2019. The group of sample was Koh Kred community Moo 1 and 7 Pak
Kred, Nonthaburi. It uses the primary data, secondary data, interview and participatory observation. The
conservation of Mahad herb was the problem of community. The villagers also found that Mahad herb
will reduce and disappear in one day. As a result, they decided to organize the conservation of Mahad
herb by making Mahad herbal soap and Mahad herbal cosmetic as its main conservative and creative
activity. In Mahad herbal garden, the tourists will walk around garden and see the demonstration of making
soap and cosmetic. The results of research showed Mahad creative conservation is a new direction of
conservation in nowadays. The purpose of natural and creative conservation is to exchange and learn
the Mahad conservation of each other. This helps people to aware of their community values. This also
helps tourists to develop their potential and creativity by participating in activity of conserving by doing.
Thus, this experience can be adapted to naturists themselves way of life. Moreover, they have conserving

corporation. The villagers created Herbee Group in order to get the profession and gain their salary.
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Keywords: Mahad herb, conservative and creative activity, community-based natural conservation



I ° o v - &
nsafeuuudnaaimsnszateiivenssauldlaseadrananisiug
szuutinavuniauluglinialelde

Modelling the climatic niches of framework tree species for
forest restoration in tropical Asia
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Selecting suitable tree species is one of the most important steps for forest restoration.
Decision can be derived from knowledge of tree species’ climatic niches, but such knowledge is
limited for most non-commercial forest tree species. Therefore, a Maxent modelling approach
was used, to map the climate niches of four framework tree species (effective for restoring forest
in northern Thailand) across tropical Asia, based on species-location records and climatic data.
The species were Choerospondias axillaris, Ficus hispida, Hovenia dulcis and Prunus cerasoides.
Areas with climates highly suited for C. axillaris tended to be located north of the equator, while
those of the other three species extended south of the equator. Maps of climatic suitability can
be used to aid species selection and to identify where novel species for tree plantations might

be successful and where such species might become invasive.

Keywords: Framework species method, Choerospondias axillaris, Ficus hispida,

Hovenia dulcis, Prunus cerasoides
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Gammarid amphipod community and 2 new records of Kamaka
in Don Hoi Lot, Samutsongkhram
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The study of gammarid amphipod community was investigated in Don Hoi Lot,
Samutsongkhram by using Ekman grab from 18 sites covering mangrove and mud flat. The
proportion of 3 major macrobenthos groups, crustaceans: mollusks: polycheates was 4:2:4. In
crustaceans, gammarid amphipod was the dominant groups. A total of 7 species from 4 genera
were recorded. From that, The two new records in this area namely Kamaka appendiculatar
and Kamaka songkhlaensis were found. The dominant species was Kamaka appendiculatar.
Canonical correspondence analysis (CCA) show that most important factors that affected diversity

of gammarid amphipods are pH and salinity.

Keywords: Species diversity, Gammarid amphipod, new records
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Preservation of Fossil Coral Sites and Development of Geotourism
in Sa Kaeo Province
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This Study presents preliminary information of fossil coral sites in Sa Kaeo Province and
the fossil assemblage diversity. Besides, the community and local administration roles in fossil
sites development strategies are submitted in the thematic Geotourism, which is the form of
preservation and knowledge-based tourism and could be integrated of new discoveries with the
original components of local tourism activities as “Alternative tourism” perspective. Fossil coral
sites in Sakaeo Province are related to geological setting of limestone range in NW-SE trending,
continuing to the western region of Cambodia. The limestone was deposited in ancient marine
environments from the Upper Paleozoic to Lower Mesozoic (298-230 Mya). The assemblage is
highly diverse including the Permian corals in Order Rugosa and Triassic corals in Order Scleractinia,

which are the most important transference periods in Coral (Hexacorallia) history.
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Keywords: Fossil, Coral, Sakaeo, Geotourism, Geological Resources
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Podocerus brasiliensis (Dana, 1853) (Amphipoda, Podoceridae) an encounter
of invasive amphipod in mussel patches in Ban Bakan estuary, Krabi Province
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In the coastal area, shipping is the principal vector of the introduction of organisms. The
study on benthic fauna diversity in Hon Hoy, Ban Bakan estuary, Krabi were conducted bimonthly
during October 2018 to September 2019 by using Ekman’s grab. The study site included 12
stations which were 200 meters apart. During the last sampling, more than 200 specimens of the
Brazilian amphipod Podocerus brasiliensis were collected. This finding is the first record of this
species for Southeast Asia. P. brasiliensis was previously introduced elsewhere by shipping and
can survive in both natural and artificial structures. In the case of Bakan, where no international
shipping occurs, recreational boating is the only likely vector of introduction. In Southeast Asia,
P. brasiliensis is currently confined only in Krabi, enclosed bays and brackish water areas, but its
successful history of invasion in many oceans suggests that a further spread can be expected in

Southeast Asia as well.

Keywords: Species diversity, invasive species, new records
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Diplommatinid diversity in Eastern Thailand
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Thailand has report Microsnail Genus Diplommatina Bennsin, 1849 a total of 20 species.
Diplommatina crispata khaochamaoensis Panha et al., 1997 is the only one species found in the
eastern region. From survey and collected samples from thirty two station in Limestone Mountains
of eastern Thailand. Six species form seven stations, include, Rayong Province, found four stations
have three species, Chanthaburi Province, found one station have two species. Chonburi Province,
found one station have two species and Srakaeo Province, found one station have one species.
Five new species were never reports in Thailand. D. crispata khaochamaoensis, a species is widest

distribution in eastern of Thailand.

Keywords: Diplommatina, Diplommatinidae, Taxonomy, Diversity, Thailand
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nsldimalulad NGS (NEXT-GENERATION SEQUENCING) Tunisudteymnisaynsy
Aslunana Thyreus Panzer, 1806 Tuusziwelng

USING NGS (NEXT-GENERATION SEQUENCING) TO RESOLVE TAXONOMIC
PROBLEMS OF CLEPTOPARASITIC BEE GENUS Thyreus Panzer, 1806 IN THAILAND

- e
WEA WIGUR ™
! A Anenrans unansalunivendy

" fiuiinveuunaIu Bla: kazziifox@hotmail.com

Tuilagtunsfinuifeaduana Thyreus TuieiBuns Tusenideslddsdogiiosnnuassmy
Yaywuieatu cryptic species wa sexual dimorphism ﬁﬂ,ﬁgﬁ57uﬁiﬁ’ﬂumﬁzwﬁmmmiﬂﬁm
SruunlFamelutianes nindyminsuisddihdoyamatusnssusinsgismiututoyams
dnugniven Tnglumsinuadedifidenldiu cor smbueismnemetugnssy uagldvmsatauaz
WaUnaisuennegrswisluifisiusifansiugnssuvesiiosainmudeeuazaurieu
duq osnh 300 fua Teldlnawesswauivau 5 4 wasmdduiaadlelndde NGS TnnsAn
wudwﬁ&aqa Thyreus Fwuluvsewelnes 9 wia sal T, callurus, T. ceylonicus, T. cyathiger, T.

himalayensis, T. massuri, T. novaehollandiae, T. centrimacula, T. cf. praestans Wwag T. takaonis

AdAgy: ..

The bee genus Thyreus rarely studied in Southeast Asia. however, identification key for
the group is inadequate since cryptic species and sexual dimorphism pose difficulties to resolve
the taxonomy of the group. Therefore, DNA Barcoding methods were implemented to resolve
the problems using COI as a genetic marker for species identification and sex pairing. For dried
museum specimens, which their DNA cannot be simply recovered for a full barcoding length, we
designed additional 5 pairs of primers to generate short amplicons to be used for Next-Generation
Sequencing (NGS). The phylogenetic analysis of Thai Thyreus displayed strong support (>0.95
posterior probability) for nine monophyletic clades including T callurus, T. ceylonicus, T. cyathiger,

T. himalayensis, T. massuri, T. novaehollandiae, T. centrimacula, T. cf. praestans and T. takaonis

Keywords: Pollination, DNA sequencing, Species delimitation, Integrative taxonomy,

Southeast Asia
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FIEUNINVDIVUANUTA9AUINTIU Podocerus brasiliensis (Dana, 1853)
(Amphipoda, Podoceridae) Ustiaulwuvios Uruunnu 39wianszl

Podocerus brasiliensis (Dana, 1853) (Amphipoda, Podoceridae) an encounter
of invasive amphipod in mussel patches in Ban Bakan estuary, Krabi Province
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The study on species diversity and occurrence of dung beetles is one of methodology technique for
used in the Monitoring forest recovery. Moreover, species diversity and community of dung beetle inhabiting tropical
forests can used to assess changes in forest ecosystems and indicating the use of forest areas by the wildlife as
well. Therefore, the aim of this study was to study on species diversity and seasonal occurrence of dung beetles in
the secondary forest at Khao Yai National Park, Nakhon Ratchasima Province. Data collection of dung beetles were
collected by pitfall traps with pig fecal for used as a food bait. Fifteen traps were set up along the nature study trail
in secondary forest. Each trap is 50 meters apart from each other. The survey was conducted in 3 seasons, namely
winter, summer and rainy season

The results showed that in total 43 species were found, belonging 8 genera, and found that the number
of dung beetles in the winter was significantly less than rainy and summer. (FMZ = 19.67, P < 0.001). Results of
frequency of occurrence indicated dung beetles into 3 groups included the group less occurrences, which they have
lower value of frequency of occurrence, were found for 26 species (60.41%), and followed by the group that found
moderate to 10 species (23.26%). Seven species are indicated into the most common groups with 16.28%. This study
will be data on the management plan for forest degradation, including planning for the conservation of biodiversity
of dung beetles in the forest degradation areas. In addition, data collection of species diversity and occurrence of

dung beetles in Thailand still poor in current times. Therefore, the need for continuous study and data collection.

Keywords: Dung beetles, Forest insect, Forest degradation, Protected area
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The role of wild pollinators enhancing the sustainable productivity and

quality of arabica coffee in agroforestry

qr36 @vzing”
L antuideanenmansuazmaluladuisUssmdlne
" {SuiingeuunAu Bula: wissarut@tistr.or.th
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This current study was conducted on the productivity and quality affected by the
community and diversity of native insect pollinators at Ban Khun Lao, Chiang Rai Province. The
different pollinations in this agroforestry area were compared among autogamy, wind pollination,
and open pollination on various parameters following: successful of fertilisation, fruit set (%), cherry
weight (g), ripening uniformity (%). Among these parameters, open pollination was recorded at
the significantly highest results. The coffee green beans from the different pollination were also
graded and identified. Data on defected green beans exhibited clearly that open pollination had
the lowest total scores. In addition, the taste and aroma of given coffee from open pollination
were honey, caramelised and jasmine which navigated mostly to the sweet and floral. These results
indicated that the community and diversity of insect pollinators had the dramatic effectiveness

toward the productivity and quality of arabica coffee in organic-agroforestry.

Keywords: diversity, insects, pollination, arabica coffee, agroforestry
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A preliminary study on Taxonomy of Megaloptera in Thailand
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wiasthensmlndaoglususu Megaloptera Latreille, 1802 fs1eaunusadiuieilanuszana 398 vin
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wazusithvhynnavesssmelny dufifuioivlesdalidousas vuin 10 Jad AeddlilndsssuasDaluiily
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fdunswuadausnlutszmalng wariiana Nevromus wilsiiafigsliansnsaszyaiiald 23d Sialidae Leach, 1815 §i
Indosialis siamensis Piraonapicha, Sangpradub, Jaitrong & Liu, 2020 Juadinlusivelan miﬁﬂmﬁazﬂuiwiwmi
Fuiums eadgUisuresassusuilussndlnesiely
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Three hundred and ninety-eight species of Megaloptera Latreille, 1802 adults have been described
worldwide. In Southeast Asia, approximately 199 species have been reported and many new species were found
in the Oriental region. Thirteen species of Megaloptera were recorded in Thailand. Knowledge of megalopteran
larvae are little known. The objective of the present study is to study the taxonomy of Megaloptera in Thailand.
Megalopteran larvae were collected by using an aquatic D frame net with 450 um mesh size and hand collecting
from several streams and rivers across the country in November to May 2017 to 2020 Adults were collected
by placing a light trap (10-W black light fluorescent tube) overnight adjacent to the water body. DNA sequence
of COI gene of the larvae, pupae and adults will be studied to associate of each stage in their life cycle. In
addition, specimens of Megaloptera from the Thailand Natural History Museum of the National Science Museum,
Pathum Thani (THNHM) were loaned. The results showed that it was success to associate (1) larvae, pupae
and adult stages (2 spp.) (2) larvae and adults (2 spp.) by using COI gene sequences. Twenty species 8 genera
2 families of adults were found. Among them, 8 species in Corydalidae Leach, 1815 were the first recorded
species and a Nevromus unknown species. Indosialis siamensis Piraonapicha, Sangpradub, Jaitrong & Liu, 2020
of the family Sialidae Leach, 1815 is new to science. The study is ongoing in order to construct keys to species
of Megaloptera in Thailand.

Keywords: Species diversity, invasive species, new records
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Diversity of Major Histocompatibility Complex (MHC) Class Il DQB1 gene in
Macaca mulatta and Macaca fascicularis populations in Thailand

Kornsuang Janetarwan"’, Syed Farhan Ahmad, Worapong Singchat, Pansa Monkheang, Narongrit
Muangma, Sunchai Payungporn, Pattaraporn Nimsamer, Suthirote Meesawat, Taratorn

Kemthong, Suchinda Malaivijitnond and Kornsorn Srikulnath
' Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of Science
Kasetsart University, 50 Ngam Wong Wan Rd., Lat Yao, Chatuchak, Bangkok, Thailand 10900

"Corresponding author email: Kornsuang j@ku.th

Thailand acts as a bridge connecting the biogeographic regions of Indochina and
Sunda. Two macaque species (Macaca mulatta, MMU and M. fascicularis, MFA) which have
morphological, genetic and behavioral differences live sympatrically in the areas. Variation at
major histocompatibility complex (MHC) loci is generally accepted to be maintained by balancing
selection, even with low levels of neutral variability. MHC class Il is considered as important region
to study immune system. Levels of MHC class Il genetic diversity in MMU and MFA were determined
in 279 individuals randomly being sampled from 18 populations covering their distribution range
in Thailand using next-generation sequencing. Six allelic types of DQB-1 (06, 15, 16, 17, 18, 24)
were found in studied populations. DQB-1-16 was found only in MFA, while DQB-1-24 was found
specifically in MMU originating from Loei Province. Analysis of genetic diversity showed no significant

difference between MHC variations within populations of each species.

Keywords: macaque, MHC, population, diversity
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Population genomics analysis provides new insights into genetic admixture
and diversity of rhesus and long-tailed macaques

Syed Farhan Ahmad"’, Aorarat Suntronpong, Worapong Singchat, Navapong Subpayakom,

Suthirote Meesawat, Taratorn Kemthong, Suchinda Malaivijitnond and Kornsorn Srikulnath
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of Science
Kasetsart University, 50 Ngam Wong Wan Rd., Lat Yao, Chatuchak, Bangkok, Thailand 10900

" Corresponding author email: farhan.phd.unesp@gmail.com

A total of 380 individuals of Macaca mulatta (MMU), M. fascicularis fascicularis (MFF)
and M. fascicualris aurea (MFA) from 15 different localities of Thailand were subjected to ddRAD
sequencing to assess their population structure, demographic history and genetic diversity. An
elevated level of pairwise genetic differentiation was observed with significantly higher expected
heterozygosity indicating inbreeding. Results showed that several populations of MFF and MFA
from southern regions exhibited a close ancestral relationship with higher levels of admixture,
whereas one MFA population from Myanmar (BNT) was genetically distant, exhibiting unique
genetic structure. Highest genetic variation was also recorded between MFA from BNT and MMU
from northern Thailand (BSS). Two southern MFA populations (MFR, WWM) inhabiting close
geographic localities were found to be the most genetically similar, with only three significant
genetically differentiated loci. Findings provided insights into genome-wide diversity of macaques

with population and subspecies specific polymorphisms.

Keywords: evolution, population, ddRAD-seg, reproductive isolation, speciation



Genetic diversity and population structure of macaques
for conservation management

Tavun Pongsanarm"’, Nararat Laopichienpong, Nattakan Ariyaraphong, Kornsuang Jangtarwan,
Jakapan Bulan, Suthirote Meesawat, Taratorn Kemthong, Suchinda Malaivijitnond

and Kornsorn Srikulnath
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of Science
Kasetsart University, 50 Ngam Wong Wan Rd., Lat Yao, Chatuchak, Bangkok, Thailand 10900

" Corresponding author email: vanduenpee@gmail.com

The genus Macaca comprises 23 species and inhabits throughout Asia. In Thailand,
Macaca fascicularis and M. mulatta are the two most encountered species and intensively
studied. Populations of M. fascicularis and M. mulatta are generally capable of adapting to
co-inhabit with humans and to environmental changes; however, some problems on habitat
fragmentation resulting in reduction of their genetic heterogeneity and affecting the structure
and their distribution in Thailand. The genetic diversity of macaque populations requires detailed
study. Genotyping based on 22 microsatellite markers was conducted for 366 individuals from
18 populations. Findings revealed genetic information that can assist management planning for

conservation of macaque genetic diversity.

Keywords: Macaque, genetic diversity, microsatellite marker, conservation management,
Thailand
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Application of Genome wide SNP assisted genetic profiling to study
various characters in the Siamese fighting fish, Betta splendens

Nararat Laopichienpongl’*, Kornsuang Jangtarwan, Tavun Pongsanarm, Nattakan Ariyaraphong,
Jakaphan Bulan, Syed Farhan Ahmad, Worapong Singchat, Ekaphan Kraichak, Prateep Duengkae,

Narongrit Muangmai and Kornsorn Srikulnath
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of
Science Kasetsart University, 50 Ngam Wong Wan Road, Lat Yao, Chatuchak, Bangkok, Thailand 10900

. Corresponding author email: nararat.l@ku.th

The Siamese fighting fish (Betta splendens) is commonly used in breeding programs
because of its auspicious phentotypic traits such as skin coloration, body size and fin and tail
shape. These morphologies are derived from breeding but genetic information concerning these
phenotypes is missing. The DAIT sequencing technique (DArTseq™) was applied to provide genetic
information and determine factors that cause patterns in Siamese fighting fish using SNPs. Eleven
patterns including six metalic colors, four non-metalic colors, and one giant betta fish were
used to provide genetic information. DNA DArTseq" technology can reduce the cost and time
of commercial breeding programs. DArTseg™ showed high potential to increase the variety of

Siamese fighting fish and also their economic value.

Keywords: DArTseq™, Betta, Phenotypic traits, factor



Identification and transcriptomic profiling of CpG islands with enriched genes
in Astatotilapia latifasciata using B chromosomes

Maryam Jehangir"’, Adauto L Cardoso, Kornsorn Srikulnath and Cesar Martins
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of Science
Kasetsart University, 50 Ngam Wong Wan Rd., Lat Yao, Chatuchak, Bangkok, Thailand 10900

" Corresponding author email: maryam.bioinfo.unesp@smail.com

In the cichlid fish (Astatotilapia latifasciata), the extra B chromosome highly
heterochromatic and generally assumed to be a silent element is missing functional genes. Many
protein-coding genes have recently been found on B chromosomes in a variety of species but the
impacts of these genes are not obvious on host species. The suppression of CpG Island promoter
regions in the genome with B (B+) may be achieved through dense CpG methylation compared
to genomes without B (B-). The CpGs of B+ and B- were identified as localized genomes with
different genomic features. Differential expressions of B+ genes were compared in 12 different
tissues (brain, gonads, muscles). Results discovered 33 CpG enriched genes. Nine genes were
deferentially expressed in gonad tissues without association of B chromosome occurrences. CpG
promoters were not involved in transcription-mediated methylation processes in B chromosome

genes.

Keywords: Supernumerary chromosome, methylation, differential expression
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Population genetics and diversity analysis of wild fighting fish (Betta)
in Thailand for conservation management

Jakaphan Bulan'’, Nararat Laopichienpong, Nattakan Ariyaraphong, Tavun Pongsanarm,

Sahabhop Dokkaew, Narongrit Muangmai, Prateep Duengkae and Kornsorn Srikulnath
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of
Science Kasetsart University, 50 Ngam Wong Wan Road, Lat Yao, Chatuchak, Bangkok, Thailand 10900

" Corresponding author email: mc_1328@hotmail.com

Around 12 species of wild fighting fish are native to Thailand. The most common
betta species are Betta splendens, B. smaragdina and B. imbellis. These have been reported
for cross-species breeding or release into water resources, thereby increasing genetic admixture,
hybridization and lack of pure native breeds. Thirteen microsatellite loci were applied to investigate
the genetic diversity in three species of wild fighting fish from different localities. Thirty individuals
of B. splendens were captured in Lamphun, 60 individuals of B. smaragdina and B. imbellis from
Bueng Kan and Nakhon Sri Thammarat, respectively. Results provide important genetic resources

to plan the conservation and natural sustainability of fighting fish.

Keywords: Genetic diversity, microsatellite, wild fighting fish, conservation management,

Thailand
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Data quality control of nucleotide barcoding and molecular
phylogenetics study of anabantoid fish for conservation management

Nattakan Ariyaraphongl’*, Jakaphan Bulan, Nararat Laopichienpong, Tavun Pongsanarm,
Kornsuang Jangtarwan, Worapong Singchat, Syed Farhan Ahmad, Narongrit Muangmai and

Kornsorn Srikulnath
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of
Science Kasetsart University, 50 Ngam Wong Wan Road, Lat Yao, Chatuchak, Bangkok, Thailand 10900

" Corresponding author email: nattakan.ariya.58@gmail.com

Decline of ornamental fish populations in their native habitats, mainly in tropical areas,
has led to their introduction into aquaculture and the development of a relatively new industry.
The suborder Anabantoidei of Perciformes contains important species in the ornamental fish
industry. Sequence depots were integrated to examine divergence and detect potential errors in
repositories to assess and improve data quality. For anabantoid fish including 3 family 16 genera
and 80 species, mitochondrial sequences of COI, Cytb, D-loop, NADH dehydrogenase and 16s rRNA
genes were searched in GenBank. These are frequently used for species identification, species
delimitation and phylogenetic analysis. Results will open up further avenues for research in the

ambiguous anabantoid fish lineage and also contribute reference material for future studies.

Keywords: anabantoid fish, mitochondrial sequences, species identification, species
delimitation, phylogenetics



Investigation of ZZ/ZW and XX/XY sex determination systems
in North African catfish, Clarias gariepinus

Dung Ho My Nguyen"', Thitipong Panthum, Jatupong Ponjarat, Nararat Laopichiengpong,
Ekaphan Kraichak, Worapong Singchat, Syed Farhan Ahmad, Narongrit Muangmai, Surin

Peyachoknagul, Uthairat Na-Nakorn and Kornsorn Srikulnath
' Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of
Science Kasetsart University, 50 Ngam Wong Wan Road, Lat Yao, Chatuchak, Bangkok, Thailand 10900

" Corresponding author email: nguyenhomydung.d@ku.th

A hybrid walking catfish (Clarias gariepinus X C. macrocephalus) is one of the most
popular freshwater fish cultured in Thailand. The North African catfish (C. gariepinus) was introduced
for breeding programs with the native bighead catfish (C. macrocephalus) because of their superior
growth and disease resistance. However, F1 male hybrids remained sterile. The complexity of the
sex determination system between the two species influences fertility. The sex-determination
system of C. gariepinus was identified using a novel approach as diversity arrays technology
sequencing (DArT-seq). Results indicated 41 male-linked loci but only 25 female-linked loci with
moderately sex-linked loci criteria. Some male-linked loci shared partial homology with amniote
sex chromosomal linkages. The North African catfish was found to exhibit the male heterogametic
XX/XY sex determination system in Thailand. Results will improve the understanding of sex

determination system patterns and promote genetic improvements in breeding programs.

Keywords: SNP, aquaculture, sex determination system, North African catfish
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Inference of genome-wide SNPs reveals sex determination mechanisms
in the jade perch (Scortum barcoo)

Aorarat Suntronpong"’, Worapong Singchat, Nararat Laopichienpong, Thitipong Panthum, Syed

Farhan Ahmad, Narongrit Muangmai, and Kornsorn Srikulnath
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of
Science Kasetsart University, 50 Ngam Wong Wan Road, Lat Yao, Chatuchak, Bangkok, Thailand 10900

" Corresponding author email: suntronpong.a@gmail.com

Jade perch (Scortum barcoo) is an extremely fast-growing species with high nutritional
value for human consumption and increasing market price in the Thai aquaculture industry.
However, jade perch farming faces limitations due to inconsistency and difficulty in sexual
identification Sexual dimorphism of males and females cannot be accurately recognized until
attaining maturity. Investigating sex determination mechanisms and sex chromosome evolution
is necessary to support the aquaculture industry. Sex determination systems in jade perch were
characterized using cytogenetics and genotyping by DArT sequencing. Results found diploid
chromosomes, 2n = 48 (FN = 54) with no heteromorphic sex chromosome. Three SNP loci and
four PA loci were identified as male-linked, and attained the criteria of moderately sex-linked loci
(80:20 males:females) and 1 male-specific loci (100:0 males:females). Findings suggest that jade
perch exhibits an XX/XY sex determination mode. This approach has the potential to identify the

sex in jade perch. However, further investigations of genetic improvements are required.

Keywords: DArTseq™, jade perch, SNP, sex determination
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Using feather samples to identify sex of Mountain Bulbul (Ixos mcclellandii)
based on molecular techniques

Jitmat Thinti@l'*, Supalak Siri, Yuwadee Ponpithuk, Prateep Duengkae, Kornsorn Srikulnath

and Sutee Duangjai
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of
Science Kasetsart University, 50 Ngam Wong Wan Road, Lat Yao, Chatuchak, Bangkok, Thailand 10900

" Corresponding author email: jitmat.thintip@gmail.com

Morphological measurements cannot discriminate the sex of Mountain Bulbul. Sex
identification is an important issue that needs to be addressed for ecological and evolutionary
biology studies, as well as to improve breeding and conservation management. Sex identification
from feathers of Mountain Bulbul was performed by amplification of the CHD gene (Chromodomain-
helicase-DNA-binding) with polymerase chain reaction (PCR) using universal primers P2/P8,
1237L/1272H and 2550F/2718R. The 1237L/1272H primer set gave the best results as amplified
by a single band in male (ZZ) and two bands, differing in fragment sizes, in female (ZW). CHD-W
showed a band at 200 bp, while CHD-Z showed a band at 300 bp. The other primer showed no
band for this species. Morphological measurements coupled with molecular techniques such as

PCR based sex genotyping could further facilitate conservation of Mountain Bulbul.

Keywords: Mountain Bulbul, Sex Determination, Molecular Sexing and CHD gene
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High-resolution chromosome mapping technology to upgrading genomes
in reptilian species (crocodiles and snakes) for commercial improvements
in the agricultural animal industry

Worapong Singchat"’, Syed Farhan Ahmad, Aorarat Suntronpong', Narongrit Muangmar’,

Rebecca E O’Connor?, Darren K Griffin’, and Kornsorn Srikulnath*
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of Science
Kasetsart University, 50 Ngam Wong Wan Road, Lat Yao, Chatuchak, Bangkok, Thailand 10900
* Department of Fishery Biology, Faculty of Fisheries, Kasetsart University, 50 Ngam Wong Wan Road, Lat Yao,
Chatuchak, Bangkok, Thailand 10900
* School of Biosciences, University of Kent, United Kingdom

" Corresponding author email: worapong.si@ku.th

Reptilian species are good models for understanding sexual development and genome
evolution. Some, such as crocodiles and snakes are important in the agricultural industry. The
research area focused on genome structure through identification of gene function to enhance
genetic improvement programs using high-quality e¢enome maps, comprising high-resolution
chromosome data integrated with long-read (PacBio) and short-read (Illumina platform) whole
genome sequences. Chromosomal locations of chicken probes were performed using the
fluorescence in situ hybridization technique (FISH). Each large (>1 Mb) scaffold was assigned to
chromosomes and compared with a complete draft assembly of chicken and anole lizard genomes
as an optimal bird-reptile genome reference, together with previous crocodile and snake genomes,
to visualize comparative genomics with the human genome as a mammal reference. Genomic
regions under positive selection were examined related to thermal adaptive mechanisms. Results

will assist phenotype planning for inbreeding programs.

Keywords: high-resolution chromosome map, reptiles, FISH, crocodiles, snakes
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Population monitoring of Cuvier’s spiny lizard (Acanthosaura lepidogaster) in
Hill Evergreen Forest, Mae Sa-Kog Ma Biosphere Reserve, Chiang Mai Province
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Population monitoring of Cuvier’s spiny lizard in Mae Sa - Kog Ma Biosphere Reserve,
Chiang Mai Provincewas conducted for 10 months. Pitfall traps and direct observation were used
for the field survey throughout day and night. The aim of this study was to examine the population

and some morphological characters of Cuvier’s spiny lizard.

Three hundred and thirty-three individual were found from 426 observations. Of these,
111 were adult females and 69 were adult males with 153 Juveniles (90 males and 63 females)
Comparison of 5morphological characters using T-test showed that females had significant larger
body than males, statistically (P<0.05). Population of Cuvier’s spiny lizard in this study area was 738
+61 individuals, calculated using the Capture program. The population density was 46 individuals/
ha.

Keywords: Hill Evergreen Forest, Spiny Lizard, Monitoring, Population
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Nesting Site Selection of Cuvier’s Spiny Lizard (Acanthosaura lepidogaster)
in Hill Evergreen Forest, Mae Sa-Kog Ma Biosphere Reserve,
Doi Suthep-Pui National Park, Chiang Mai Province
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The study of Nesting Site Selection of Cuvier’s Spiny Lizard (Acanthosaura lepidogaster)
in Hill Evergreen Forest, Mae Sa-Kog Ma Biosphere Reserve, Doi Suthep-Pui National Park, Chiang
Mai Province. With the objective of study nesting site selection, study the spawning behavior and
study the time of hatching of Cuvier’s Spiny Lizard. In this study, 4 nesting site of Cuvier’s spiny
lizard were found. The comparisons of average DBH, tree density, crown cover of the trees, pH
and temperature of soil using Wilcoxon signed-rank test found no significant difference between in
and outside nesting areas (P>0.05). A spawning behavior of females started in July with 4 months
of incubation time. Digging and egg laying period were 6 and 5 hours/day, respectively. Clutch
size was 14 eggs in each nest. Average egg dimension was 15.28 +0.15 mm in length, 9.26 +0.06

mm in width and 0.79 +0.02 g in weight.

Keywords: Cuvier’s Spiny Lizard, Spawning, Behavior
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Population and Distribution of Some Snakes in Hill Evergreen Forest,
Mae Sa-Kog Ma Biosphere Reserve, Chiang Mai Province
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Study on population and distribution of snakes in the evergreen forest, Mae-Sa Biosphere
Reserve, Chiang Mai Province Field data was collected in 2017 and 2019 using pitfall trap, direct
survey and Principles of a marking-releasing-catching method (Mark-Capture-recapture) by
embedding a microchip inside snake’s body cavity then released it back at captured site. and
analyze data with R package oSCR: a spatial capture-recapture program. The study found 63
snakes in 2017, a total of 11 species, 10 genera, 3 families, and the year 2019 found 30 snakes, 10
species, 9 genera, 3 families. It was found that in 2017, the density of female and male populations
is greater than in 2019, and the average movement of snakes in 2017 is less than in 2019. The
density of snakes varies according to the number of trees they have. The size is only less than

10 centimeters in diameter.

Keywords: Cuvier’s Spiny Lizard, Spawning, Behavior
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Estimate Density and Seasonal Movement on Bhubing Newt
(Tylototriton uyenoi) Population in Mae Sa-Kog Ma Biosphere Reserve,
Doi Suthep-Pui National Park, Chiangmai
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Aims to Estimate the density and Seasonal Movement on Bhubing Newt Population in the
Mae Sa- Kog Ma Biosphere Reserve, Chiang Mai Province. The data were collected in permanent
plant society study plots (400X400 meter) from March 2017 until September 2019. Analyze the
data by used Spatial Capture — recapture (0SCR) package by R program. Include 235 individuals of
the Bhubing Newts, recapture in 29 Newts. The maximum density of Bhubing Newts (average + SE
(highest - lowest)). Female in rain season was 4.138 + 0.621 (5.554 - 3.083) and male was 9.237 +
1.040 (11.523 - 7.407) individuals per hectare. And minimum in winter season. Female was 0.438
+ 0.156 (0.883 - 0.217) and male was 0.979 + 0.336 (1.919 - 0.499) individuals per hectare. The
maximum space use of BhuBing Newt for females and males was 26.290 + 2.291 (31.187 - 22.162)

meters.

Keywords: Density, Seasonal Movement, Space use, Bhubing Newt, Tylototriton uyenoi
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Sex determination mechanism in the East Asian bullfrog,
Hoplobatrachus rugulosus

Thitipong Panthum"’, Worapong Singchat, Nararat Laopichienpong, Aorarat Suntronpong,
Syed Farhan Ahmad, Narongrit Muangmai, Prateep Duengkae, Noppadon Kitana

and Kornsorn Srikulnath
! Laboratory of Animal Cytogenetics & Comparative Genomics (ACCG), Department of Genetics, Faculty of Science
Kasetsart University, 50 Ngam Wong Wan Rd., Lat Yao, Chatuchak, Bangkok, Thailand 10900
" Corresponding author email: thitipong.pa@ku.th

Cytogenetics and molecular approaches were integrated to study the sex determination
mechanism of the East Asian bullfrog, Hoplobatrachus rugulosus. These techniques involved
fluorescence in situ hybridization (FISH) of telomeric (TAGGG)n sequence, 19 microsatellite repeat
motifs and diversity arrays technology (DArTseqTM) sequencing. Karyotyping revealed the diploid
chromosome number (2n=26) comprising 20 metacentric and 6 submetacentric chromosomes
for both males and females. No different chromosomal patterns were observed in karyotype and
microsatellite mapping between sexes. Male or female sex was governed by temperature sex
determination (TSD). This information will be useful for future studies of genetics, conservation

and the evolutionary relationships of this species.

Keywords: East Asian bullfrog, karyotype, FISH, DArTseqTM, sex determination
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Diversity and abundance of invasive ant species in port areas
at Bangkok metropolitan
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The aim of this study was to examine on diversity and abundance of invasive ant species
in Bangkok port areas. Ant data were collected using tuna baits, sweet liquid and peanut butter.
Data collection were conducted in every two months from May 2018 to April 2019. The results
showed 14 ant species, belonging to 10 genera in 3 subfamilies. Ten ant species are indicated to
invasive ant species in Pacific istand and 3 species are indicated to invasive ant in Thailand. Four
invasive ant species were commonly found at Bangkok Port including Trichomyrmex destructor,
Paratrechina longicornis, Pheidole bugi and Pheidole megacephala with 100 % of frequency of
occurrence. Out of these ant species, T. destructor were indicated to harmful invasive ant species
to cause extensive economic damage in urban environments, and it is spread to new areas by

human commerce and trade.

Keywords: Ant abundance, urban ecosystem, food bait
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Relationship of birds and fruit trees in hill evergreen forest permanent plot
at Mea Sa - Kok Ma, Chiang Mai Province
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To study the relationship of birds and fruit tree in hill evergreen forest permanent plot
at Mea Sa - Kok Ma at Chiang Mai Province. The results of the study found 117 bird that classified
into 21 species from 2 orders and 16 families with the Shannon-Wiener index (H') to 2.497. The
birds that use the most are puff-throated bulbul (Alophoixus pallidus), where the birds come to
use Schefflera bengalensis and Macaranga denticulate are the most positions in the middle. By
the factor of wind speed, there is a significant negative relationship with the birds. The average
solar intensity of the previous 9 hours had a negative effect on puff-throated bulbul. The relative
humidity above and below the canopy of the 7-hour peak had a negative effect on the puff-
throated bulbul. And found that the birds that use the Schefflera bengalensis have a negative
relationship with the length of exposed culmen and the birds that use the Macaranga denticulate

are positively related to the length of rictus.

Keywords: Relationship, birds, fruit tree, factors



nsUsziuUszEINIURIA19A1UNgY (Chaerephon plicatus) AenSHU
NAMNEELAEAINUTIUNBYE TulwainuadnduIvaensIu 25993

Estimating population of Wrinkle-lipped free-tailed bat
(Charephon plicatus) using photographic and guano volume

at Wat Khao Chong Pran non-hunting area, Ratchaburi
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Study on population evaluation of Wrinkle-lipped free-tailed bat (Chaerephon plicatus)
at Khao Chong Pran Non-Hunting Area, Ratchaburi Province conducted a study for 5 months from
August to December 2019 with the objective to estimate population of Wrinkle-lipped free-tailed
bat and to study relationship between population and guano using photographic and guano
volume. It was found the estimated population of bats by counting from photos was 2,764,260
bats. Population by counting from the bucket of guano was 1,210,538 bats. The number of
populations at each time of the survey is very variable. From study found that correlations are

0.01 or the population and guano have no relationship.

Keywords: Population, Wrinkle-lipped free-tailed bat (Charephon plicatus),

Photographic counting, Guano volume
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Spatial data application for analyzing conservation potential of
a rare water bug species, Lethocerus patruelis (Hemiptera: Belostomatidae)
effected by local light pollution
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The use of spatial data from geographic information system (GIS) becomes popular for
environmental study and conservation. This study conducted a GIS method; distance to nearest
neighbor with a rare water bug species, Lethocerus patruelis, which is a threatened species due
to the light pollution that may cause their local extinction. Based on our survey in Thailand
during 2018-2020, L. patruelis was found in only 2 provinces, i.e., Chiang Rai and Surat Thani.
The habitat of L. patruelis in Chiang Rai is closer to the light pollution sources than that in Surat
Thani, whereas the quantification of light pollution sources in Surat Thani is greater than that in
Chiang Rai. This preliminary study shows the possibility to identify the risk of species extinction

from our method.

Keywords: Rare species, Water bug, Habitat conservation, Light pollution, Geographic

information systems (GIS)
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Salak Phra Wildlife Sanctuary, Kanchanaburi Province
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The objectives were to investigate the social economic, the opinion and factors that
related with the opinions of the local people to manage conflicts between people and elephants.
The questionnaire were used to interview the local people around Salakpra Wildlife Sanctuary,
Kanchanaburi Province, in 10 villages 346 families totally. The results were determined at 95%
confidence interval. The results showed the most of sample people was agriculture the main
occupation. The growing popularity was cassava. 91.04% of the sample people had been wild
elephants destroy crops. Factors influencing the opinions of people to manage conflicts between
people and elephants around Salakpra Wildlife Sanctuary with a significance level of 0.05 were
the main occupation, income, damaged or not damaged by wild elephants, the level of damage

caused by wild elephants and the perceived boundary wildlife carving.

Keywords: Opinion, People, Human Elephant Conflict Manangement, Elephant
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Utilization of Fig trees (Ficus, Moraceae) by bats
in Kasetsart University, Bang Khen Campus
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Utilization of fig trees (Ficus, Moraceae) by bats in Kasetsart University Bang Khen
Campus. Objective, to explore the distribution and diversity of Fig trees, assess the diversity and
the abundance of bats, and study of relationships between bats and fig trees. The result, found
193 fig trees, can be classified into 11 species. Captured a total 0f 68 bats, can be classified into
3 species, greater short-nosed fruit bat (Cynopterus sphinx), large-footed bat (Myotis horsfieldlii),
and Javan pipistrelle (Pipistrellus javanicus). The relationship of bats and fig trees showed. Cluster
fig was most active in a time range 9.00-10.00 p.m. From this study, fig trees are very diverse,

distribution throughout the university, is a food resource and habitat for small animals and bats.

Keywords: Fig trees, Bats, Diversity, Distribution, Relationship
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