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Jnlag
FiunnuiauIne mansuazinaluladuieni
UTINEI§ET19) a3 5571
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Fugamnsil 10 nsngian 2561

13.00 - 16.30 u. ‘ ameilyy IndnsIAnTs way Annsluames

Special workshop: How to write paper for international publication

13.00 - 1330 u. | Registration (oW z{flasmziTeu workshop rioudisviiiniu)

13.30 - 14.00 Y. | Tips on how to write various parts on the paper:
Title, Abstract, Introduction, Material and Method, Result,
Discussion, Figures and Tables, and Formatting

By Assoc. Prof. Dr. Anchana Prathep, Prince of Songkla University

14.00 - 14.30 W. | Tips & Tricks: Manuscript-to-Paper
By Dr. Supapan Seraphin, Senior Advisor in Thailand

14.30 - 15.00 4. | Ethics and guidelines for authorship and how to response
to the editor and reviewers

By Assoc. Prof. Dr. George A. Gale,

King Mongkut’s University of Technology Thonburi

14.30 - 15.00 W. | Discussion of common embarrassing mistakes and how to
avoid them

By Prof. Dr. Saowapa Angsupanich, Prince of Songkla University

15.00 - 15.30 1. Coffee break

15.30 - 16.30 Y. | Writing clinic (one on one)

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand
July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province 5
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18 FEns1158 AT, @ln SNYIIA7

nsuansluNsUn MNUNINe1§e519A)aI g 5571

NASUUTENIUDINNTIN

N1sUTTEIETAYISaY Biodiversity Research & Management in
Singapore

By Prof. Peter Ng Kee Lin, Lee Kong Chian Natural History
Museum, National University of Singapore (NUS)

N15USSEIEWIABSaY Biodiversity Collection
“Different Vision.....Different Future”
lne A as.audng Ty enasnsaluvninendy

NISUTTEIETUAYIS D9 Biodiversity Hotspots in Peninsular
Thailand
By Assoc. Prof. Dr. Sukree Hajisamae, Faculty of Science and

Technology, Prince of Songkla University, Pattani Campus

msusseelaegldsusieia Young BioD Award

PASUUSENIUDIMNTNANTTU

parallel sessions 1-3

1. Taxonomy and Systematics Networking
2. Ecosystem Services for Tourism

3. Plants for the Future

Poster & Exhibition
Wnauenanugliuuluanes waelinssansauvanNaigns
Fanm

08.00 - 09.00 u.
09.00 - 10.00 u.
10.00 - 10.30 w.
10.30 - 11.00 .
11.00 - 11.30 w.
11.30 - 11.50 w.
11.50 - 12.10 w.
12.10 - 13.30 w.
13.30 - 16.45 w.
16.45 - 18.00 .
6 UNARNg® :
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18.00 - 21.00 u. ‘ Welcome Dinner: Theme Southern BioD5plus
Parallel sessions 1: Taxonomy and Systematics Networking
Usesu : A.as.aNAnA Usyvn pinasnsaluninends

13.30 - 13.50 W. | AITUTSEIEMABSTEY puARNIanta 722, vasineynsuisulng
lne A.psaudng Jaym Punasnsalunine ds

1350 - 1410 U. | MITUTTEIEMAMID Specimen collections management in
Princess Maha Chakri Sirindhorn, Natural History Museum,
Prince of Songkla University

lne a3 divanl aSeugu, RNsAMNAIUETIUYIRINGT 50 NITW
AUNMUTUIIVNUT UNINNTeAVAUATUNT

14.10 - 14.30 u. | MIsUsTEIEMAMIaY MIUsziduaniunninounsuisiuly
Uszwalny
108 73480370 UTIN19Y, Inerdemnalulagssusnasyys

14.30 - 1450 W. | WASUUSEMUDIMISING

1450 - 15.05 4. | Oral 1: SI89TUNITAUNY baLOUNTHUITUVBIULINENA
Atmetochilus Simon, 1887 luuseindlne
108 WIBYINT YULATHE, TANTUUNINGTSY

15.05 - 15.20 4. | Oral 2: BUNTUISIUVBINILULNT Anthidiini

q

(Hymenoptera Megachilidae) luusznelne
108 W1BAINT WAUTIANYY, INANTAUIUNING S

1520 - 1535 u. | Oral 3: M3davihUny@setevesdningy arachnida Tuuszwmelneg

o

e WedTRd Aensivual, PaINIiuIINese

15.35 - 1550 4. | Oral 4: Wugeansiwadvasudidu (Leiolepis belliana)
ludmiadnmil

£ o v ¢

10g WEENSANA JunNsml, unineduawaiuasuns
Ingnundneiil

15.50 - 16.05 1. | Oral 5: ANUMAINYUALALANUYNYUVBY salps
Tuusnaeninemneulu

oy uainen Insians, Pasnsalunivende

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand
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Parallel sessions 2: Ecosystem Services for Tourism

o

Us257U : A9t duAnidgnd audiugimnssusazmalulagyaninuravd

gl

1330 - 1350 W. | MsUsseremamias funuvingins uazduindon
fumsviesilen

lng as.gaud duinigny,
AUENUTIMNTTULaLINALULAETINNUAYR

1350 - 14.10 U. | NISUTTIEMAWIIY NMINDUNLIVUIWUIAN gN3TIanisviosdiu
e wegsAng negna,
AugIBuaEALIINe N TMaeLakazygilienilneneuuy

1410 - 1430 u. | msusseremavias aauyn: waningAlidulenia
wlensvieaiien

lng wiediAna N5z39A19,
AudidouasiauUssusdunduneuuu (94in) nsuusza

14.30 - 14.50 U. | NITUTTEIEMABSTEY N15viDNEIgavUEViosulvie) 3.4uns
lng IWRUAT T95UNS waanns,

AugmtgusuiionseuinYnine NI melavienailvg

14.50 - 15.10 W. | NISUTTEIEAAS Prioritizing zonal planning in
protecting key habitats
under baseline information insufficiency

a8 Mr. Derun Lin, Shantou University

15.10 - 15.30 4. | WASUUIEMIUDIMISIN

15.30 - 15.45 4. | Oral 1: Anwninensdanmauluyuiidmguag

nslduselevinug il viosiu Wensdnnisminginsdinn
agdadulusvadinge) Jinuzan
log wieglud levlue, unninendenvdgesan

1545 - 16.00 u. | Oral 2: MsAnwyaA1vesluszuvinengune fugen
oy wisssuye Walve, gudidouazinnnuinnssuaneuuisi
Janinnysys

16.00 - 16.15 u. | Oral 3: lduvipuigL T siudulunuinIzmn
guneUnnzyy Jamdnivngs (Guimgiaauawan)
lng WA As.uNa Juiln, Iniverdemelvg

16.15 - 16.30 4. | Oral 4: ANURLIZELVBINIZYNUNAT I ULYADNUIULAINRA

3

wlin1ze1ames iiensiiuumasint
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1ag UBENSNS L‘ﬁqaqa, URINYIAYTINALIA

16.30 - 16.45 1. | Oral 5: MsANWIANNFURUSTEIINeIUsELS waglaunusm
isaleunUszasdneudn damingsnugisil
198 WENLIRANT NaNDIRN, UPINYIFYEAIUATUNS

Parallel sessions 3: Plants for the future
"3 la‘ 1 a o 1 U =1
U551 : AS.NIUANA WaLeun NIUGNYIULVNYP am’imuaxwuﬁjwsu

1330 - 13.50 U. | NI5USTTIEAAMIDY "Teywe Auasugiaminiivesuszmelng
Tng M5.35208 o wAS, @1NNUNSNEFUAIUNTEUMINTRSE

13.50 - 14.10 Y. | NITUTTEIAABIIY Spectacular wild orchids of Thailand
lng A.duf Tugiue, ininedenalulagasuns

14.10 - 1430 U. | NITUTTYIEAABTIN AIUVAINNAETBINUGYSeUlne
108 HeLAT.auald NYNTIY, ANLINEIMERS UINeTdeuiing

14.30 - 1450 u. | mMsusseremavsas nsildiuimvesyuvuluniseyinyani
vannvanemstannuaznitygayulnsiteguamussyuy
JnInivgauazasan

lng Aauuyassas Tavdey Inendeiviaaiyuyy uningay

VinBay (Funudinauimmuasegianngudinin (esdnns
NNUU))

14.50 - 15.05 U. | NNSUUSENIUDIWITIN

15.05 - 1520 4. | Oral 1: M3d153UsensUsadanil (Cycas elephantipes) Tu

o a

gy AUIAuNNdanIadugl

U

1y WANINTATT LBIsUNSY, unanendemalulaggsuns

15.20 - 15.35 u. | Oral 2: nsfnwnsidonan nuaznIseysnneadaldnaieaduiiu
Tugneuwisn@linanedudiu (wSeuns) Swinmn
e w19d5050] B5aEzwA, IInedefaling

15.35 - 15.50 u. | Oral 3: wssuiivlutuyugUssgniunsuiiesi:
nseusnuiunslduselev
lng Asiflgumyie YRus, InIMeIaesuiquaATIIvEn

1550 - 16.05 4. | Oral 4: N385 IUIULALNITUNINTZANLVDINAUNGITTS
lne ARl NotaITI0, das Wasu

16.05 - 16.20 u. | Oral 5: Mm3Undniuiteusnuwitugnssuiy viletvilounsiade
?ji’m{ﬁ Nepenthes suratensis
108 A3.45185 SaUATN, UNINYIFUAWAIUATUNS

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand
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Oral 6: M3vgneUGTNeElaNionTousnY
108 AT.4NUYT YYHIun, NSUIMINITNYAT

FungWaudil 12 nsngiaw 2561

N15UTTEEMAMSa9 Baseline status of the Indo-Pacific
humpback dolphin, Sousa chinensis, in the Gulf of Thailand:
What do we know and what will we need?

by Dr. Shiang-Lin Huang, Shantou University, Guangdong

Province, China

N15UTSEEAISa9 Distribution and habitat characteristics of
the Indo-Pacific Humpback Dolphin, Sousa chinensis, in the
Northern Beibu Gulf, China

Ime Dr. Haiping Wu, College of Ocean, Qinzhou University,
China

NIUTTEIEAATN Usraunsain1sAnyounsuis1uaniugiu
lng A. A543 Seaniily,
A0 TUNSNEINTNELALATYIURe UMINedEAAaIUASENS

N15UTEIETUABTE Satun UNESCO Global Geopark :
greussdilanuiansnludsemelne
108 WIBSANS 119UT8, Satun UNESCO Global Geopark

AASUUTENIUDINNTIN

NISUSTSEIENABTDY MTEuisrIRnITIdeLde nglulsznelneg
lng As.ouTsy Wadyad,
ananausnudn iU (WCS) uiadseimalng

MIsUTTEIEIAGeY audniifioniseysnyueniuende
108 wan.Ag.uTng Asegmusni,
drlineusnduazidy sednsaudnilunssusuayuiug

N15UTTYIAATS An Update on Flora of Thailand Project
108 A3 MYANA WaLEW, NTUENEIUWITIR dndUh wasiugiy

MsUTTEIEAESeY ofn U9ty uareunanveslsinueih uay
ANUAITININSITewnasnnaudntlulsendlne
108 fl. A5.0¥00f3 L@UNZLEDY, UIMINGEVRULAY

ANSUUTENIUDIMITNANIUY

16.20 - 16.35 u.
08.30 - 09.00 u.
9.00 - 9.30 u.
09.30 - 10.00 w.
10.00 - 10.20 u.
10.20 - 10.40 u.
10.40 - 11.00 u.
11.00 - 11.20 u.
11.20 - 11.40 u.
11.40 - 12.00 u.
12.00 - 13.30 u.
10 UnAnge :
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13.30 - 16.50 w.

18.00 - 20.00 w.

parallel sessions 4-6
4. Mushroom and other microbes
5. Advance in Marine Research and Development

6. Wildlife & Animal Research and Conservation

IU’iLLﬂ'ﬁmﬁﬂMQ\‘ﬂu: Program A : firefly study at Bang Bai Mai
Canal enslag As3szds a uas drdnaunindaudiu
WITUMINERSE (Rmzdnaamzdouganuvint)

Parallel sessions 4: Mushroom and other microbes

Usee1u: A.05. 09 EHUIZEnd UiINeNSuvauwIuY

13.30 - 13.50 .
13.50 - 14.10 .
14.10 - 14.30 .
14.30 - 14.50 .
14.50 - 15.20 u.
15.20 - 15.40 u.
15.40 - 1555 w.
1555 - 16.05 u.
16.05 - 16.20 .

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand
July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province

MsUssEIeiAEed 20 U maiwiziialulszimelne
oy Weyens Aegiin, enauliteLaznzinuiassme
e

N15USIEIIWABTES Spawn production technology &
innovation

1ng 7. A3.07m Lammﬁm, WUNENIANTTIN U ANy

MTUsTIEIEIAmSeY AuinminsAnyeunsuisuveiinnay
< o a

Wiansviilalne

10y f. A5.818aus S1809, Wninenaelediny

MTUTTIETAMTEY M3zdssiarsanefndeagiu
oy wigandng Funsuau, INvasdinisdeniarg Jamiauunys

PASUUTENIUDINNTIN

a = o < & ¢
N15UTTEIEAAYS9 NsnaLianawsudilaudialneg
108 2.461301 83WATIAING W INeFeInunsAEnS

Oral 1: gnsfueyLadasyveuiaNINIsWNNgana Phellinus
o e AT UTEYEoU WIREITIAING, WNINEIRENMIATTANL

Oral 2: manmRdeUAdueinszlanfinuldfelnsueid
ALY

lne f3.0370 FFeEsUIANY,
AUENUTIMNTIULasINAlUlaETIN MUY

Oral 3: immums‘wuLﬁmﬁwazﬂ&jmaqﬁmmﬁuﬁﬂmﬂmﬁ
TR 1UNATY

198 WINENMTINENT 530N LAY,
AUgNUTIMNTIULasInAlUlagTIN MUY A
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16.20 - 16.35 u.

Oral 4: navesianmieldanlssnugnavnssiibonseanusenis
Wiguendulonavnandainuasugu
108 73.U5NNII0 Foviedl, Un1INeduuing INeNInNIyIuy3

16.35 - 16.50 u.

Oral 5: snwsumsHUiaana Hohenbuehelia fiosaanglsiuss]
AuauURulddeuloailuemisly

o8 ueauaisny wumuae,
AUENUTIMNTTULaEINALULAETINMUYR

Parallel sessions 5: Advance in marine research and development

o

Us851U : HA.AT.555UANA BRU U INYIGLTIUATLNAS

N15UTTYIEAASTG A Highlight on marine area-based research
in Hat Yonglam Ko Muk, Hat Chao Mai National Park
198 KA. A5.5550ANA B3, UNTINYIELIILALAY

N15UTSEETMAFD9 Assessment of genetic diversity in
Porites lutea and its associated microbial communities using
high-throughput sequencing technology

lng A3.35a01 Qaeaw, audiugirnssulasnalulagdinin
WY

Oral 1: MsdnviuRua mzaLazninenseidaeussens

VUBUADINIAEIUTLIALAN UTLIUVIANEINEIUAZLNIZAN
NETUUNITIAMIALT LA
lng as.nguilen LW3YIRs, WINedeysIN

Oral 2: M3@nUsan Nematopsis sp. TureganiInziau1wiln
AlanudAgmaasygiaviinuethuneu sinenyaudug
Jamingsnugisil

198 WA, A3.11UA7 F’T’m, WNINTYAVAIUATUNT

Oral 3: ANUVAINYLATDIDENLLAUTINSNIYYAY SUABENN
Jamdanda
oy wiealgydl Sunsivan, unine1dvasaiuasuns

ANSUUTENIUDIITIN

Oral 4: AUTAINYAIELAENNTHININTEANVBIULNTIuTsUS I
ninzugin (Myeik Archipelago) Usewedeunns
lng As.uFunssml asduniss, I ivendeysmn

13.30 - 13.50 u.
13.50 - 14.10 u.
14.10 - 14.25 .
14.25 - 14.40 w.
14.40 - 14.55 .
1455 - 15.15 .
15.15 -15.30 w.
12 undnge :
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1530 - 15.45 .
15.45 - 16.00 .
16.00 - 16.15 u.
16.15 - 16.30 .
16.30 - 16.45 w.

Oral 5: wanAmUgugiivesUENTanennEman

(Pocillopora damicornis) 91nuaxiu Janinguia

Tng wgdgumed wywdled, andunineinsmziauazveils
WINTIAVAIUATUNT

Oral 6: Usgiiiuanuaansatlesiuvesausieluugns

U

(Halimeda macroloba) lunsanasuauluusseIn e
T9e W9aNsvald widFsYL, WIneduasatuasung

Oral 7: msiinernstsavilulyniSanenidia Fungia fungites
vinuem ez iunn
108 WeYse ANgITI0l, INNINGIRETINAUN

Oral 8: nMsayiny¥AUnaINaIevednitmaseuliuiom
izt Smdansa
e weATu duliay, PNAINTAUNTINEIAY

Oral 9: NMsuwsnszevem Melanaz Uadedunnaeuiiiieites

Ulngveuwiafmadntng Jmiansa
Tog asenanwal Sauled, urnineduasaiuasuns

Parallel sessions 6: Wildlife & animal research and conservation

U5e51U : A9.980 1aUsEIETg U Inendumaluladnsyaeuingisuys

13.30 - 13.50 .
13.50 - 14.05 u.
14.05 - 14.20 w.
14.20 - 14.35 .

“An overview of King Cobra in Thailand”
By Dr. Colin Thomas Strine,

Suranaree University of Technology

Oral 1: Macaques and snakes have large, but variable,
impacts on the nesting success of evergreen forest birds
By Assoc. Prof. Dr. George A. Gale,

King Mongkut’s University of Technology Thonburi

Oral 2: Diversity of shorebirds in abandoned salt pans in
Phetchaburi Province

By Mr. Thanaphat Klubchum, Chulalongkorn University

Oral 3: Species of migrant shorebirds in Pattani Bay,
Pattani Province
By Dr. Tanakorn Chantasuban,

Prince of Songkla University, Pattani Campus
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Oral 5: Thai biodiversity hotspot identification — Importance of
unpublished data
By Dr. Naruemon Tantipisanuh,

King Mongkut’s University of Technology Thonburi

Oral 6: Body condition, home range, and activity pattern of

reintroduced banteng (Bos javanicus d’Alton, 1823) in
Salakpra Wildlife Sanctuary, Thailand
By Miss Praeploy Kongsurakan, Mahidol University

Oral 7: Species and distribution of freshwater crabs in the
Three Southern Border Provinces

By Mr. Pun Yeesin, Prince of Songkla University, Pattani

Campus

in Khlong Saeng — Khao Sok Forest Complex

Oral 8: Study of the effects of forest fragmentation on avian

biodiversity in Chiew Larn Reservoir
By Mr. Gregory J. Irving,
King Mongkut’s University of Technology Thonburi

Oral 9: Distribution, conservation status and the effect of
human disturbance on Galliformes in the lowland forest of
Southern Thailand

By Mr. Tiwa Ong-In,

King Mongkut’s University of Technology Thonburi
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16.10 - 16.25 .
16.25 - 16.40 .

Oral 10: Core versus edge: the status of clouded leopard

(Neofelis nebulosa) in Khlong Saeng - Khao Sok Forest
Complex

By Mr. Wyatt Petersen,

King Mongkut’s University of Technology Thonburi
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Baseline status of the Indo-Pacific humpback dolphin,
Sousa chinensis, in the Gulf of Thailand: What do we
know and what will we need?

Shiang-Lin Huang, Suwat Jutapruet*

Distribution and habitat characteristics of the Indo-
Pacific Humpback Dolphin, Sousa chinensis, in the
Northern Beibu Gulf, China

Haiping Wu, Thomas A. Jefferson, Chongwei Peng, Yongyan Liao,
Hu Huang, Mingli Lin, Zhaolong Cheng, Mingming Liu,

Jingxu Zhang, Songhai Li, Ding Wang, Youhou Xu*,

Shiang-Lin Huang*

Prioritizing zonal planning in protecting key habitats
under baseline information insufficiency

Derun Lin*, Shiang-Lin Huang, Wenhua Liu

TAXONOMY AND SYSTEMATICS NETWORKING

TN-O-01

TN-O-02

TN-O-03

TN-O-04

TN-O-05
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Report and taxonomy on the spider genus Atmetochilus
Simon, 1887 in Thailand (Araneae, Nemesiidae)
Chawakorn Kunsete*, Varat Sivayyapram,

Chaowalit Songsangchote, Natapot Warrit

Taxonomy of bee tribe Anthidiini (Apoidea:
Megachilidae) in Thailand

Pakorn Nalinrachatakan, Natapot Warrit*

Checklist of arachnids in Thailand

Varat Sivayyapram, Prapun Traiyasut, Natapot Warrit*
Cytogenetics of butterfly lizards (Leiolepis belliana)
from Pattani Province

Sittisak Jantaratana

Diversity and abundance of Salps in the inner gulf of
Thailand

Hattaya Jitrapat, Pramot Sojisuporn, Porntep Pannaruk,

Ajcharaporn Piumsomboon*
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TN-P-02

TN-P-03

TN-P-04

TN-P-05

Status of protected insects in Phukieo-Namnao Forest
Complex

Nongpanga Pachey*, Kaewpawika Rattanachan,

Marut Khrueahong

Parasites in striped snake-head fish (Channa striata) at
Khun Thale Swamp, Surat Thani Province

Nethnapit Kejornruk*, Kultida Khwankuea, Kanda Kamchoo
Diversity of zooplankton and water quality in

Huai Tham Khae Reservoir, Ubon Ratchathani Province
Parinya Moonsin, Pimwilai Pimsarn, Prakit Samakkha,

Prapun Traiyasut®

Diversity of fish from a mangrove area in an outer
Songkhla lake

Manasawan Saengsakda Pattaratumrong®, Ronachit Nillaphan
Structural diversity of OB and ODV of BmNPV in Thai
silkworm, Bombyx mori collected from silkworm rearing
sites in Northern and Northeastern Thailand

Siripuk Suraporn®, Saralee Kijchareonsakkul

ECOSYSTEM SERVICES FOR TOURISM

ES-O0-01

ES-0-02

ES-0-03

ES-O0-04

Study on dominant biological resources in Lam Paya
valley in Lam Paya Sub-district, Yala province
Subaidee Tohmoh*, Patimoh Ayaekayji,

Muhammadtajudin Bahakheree, Nasree Manae,

Vakin Wuttiwong

Water yield valuation from Eastern Forest Complex
(EFCOM)

Thammanoon Temchai*, Songtam Suksawang

Local food tourism route in Ko Mak, Pak Phayun District
Phatthalung Province (Songkhla Lake)

Nukool Chinfuk*, Woraluck Lalitsasivimol

Sutiability for developing Ko Taiplao in the Mu Ko
Angthong National Park as a diving hotspot

Sittiporn Pengsakun®, Thamasak Yeemmin,

Makamas Sutthacheep, Chainarong Ruangthong,
Supawadee Hamanee, Bancha Lawang
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The relationship between fisherman and dolphins in
multipurpose pier of Donsak, Surat Thani Province.
Chotika Phonthongpat*, Suwat Jutapruet, Siriporn Pradit
Wireless sensor networks for marine environment
monitoring at Hat Chao Mai National Park

Pairot Sena*, Sirirat Somchuea, Krisanadej Jaroensutasinee,
Mullica Jaroensutasinee

A survey on dolphin tourism in Khanom District, Nakhon
Si Thammarat Province in 2017

Laongdow Jungrak*, Thamasak Yeemin, Makamas Sutthacheep
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Population survey of Cycas elephantipes in

Pa Hin Ngam National Park, Chaiyaphum Province
Kawisara Hengtanarat*, Pongthep Suwanwaree

The study of fossil tree deterioration and conservation
in Petrified Forest Park, Tak Province, Thailand
Chiraporn Aranyanak, Nareerat Boonchai*, Seriwat Saminpanya,
Suravech Suteethorn

Plants in Phu Pra Du Community Forest: conservation
and utilization

Thiamhathai Choopan*

Survey on the quantity and distribution of Water Onion
(Crinum thainum)

Sajee Kongsuwan*

Protection plan for Tiger Surat, Nepenthes suratensis in
genetic conservation area

Sarayut Onsanit*, Suraphon Thitithanakul, Yaowapan Sontikul,
Theera Srisawat

Propagation for conservation of Tacca leontopetaloides
Ktze. Germplasm

Suphinya Bunmanop?*, Parichart Sangkasa-ad

Study of plant community dynamics and carbon

sequestration in forest restoration area for application
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PL-P-02
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PL-P-07

PL-P-08

PL-P-09

in designing forest restoration methods suitable for
climate change

Prasit Wangpakapattanawong®, Yingluck Ratanapongsai,
Kanlayarat Jantawong, Titinan Pothong, Stephen Elliott
Investigation of distribution pattern and in vitro
conservation of Calotropis gigantea

Thitinun Rianthong, Supanath Kanjanawattanawong*
Assessment of ex situ and in vitro seed germination of
Mayodendron igneum (Kurz) Kurz. to be used as
material for propagation, conservation and sustainable
use

Natthathida Singbumrung, Supanath Kanjanawattanawong*
Seed dispersal syndrome of tree community in Khon
Kaen University

Nattanit Yiamthaisong, Wangworn Sankamethawee*
Antibacterial activity of closed pitcher fluids from
Nepenthes thorelii (Suratensis)

Traithep Sudsamang, Prin Rakcharoen, Theera Srisawat,
Sarayut Onsanit, Patima Permpoonpattana*®

Phenology, floral and fruit morphology and
reproductive success of Remirema bracteata Kerr. in
Mahidol University, Kanchanaburi Campus

Nantawan Tiamtan, Pornwiwan Pothasin*

Tree diameter of Mangosteen (Garcinia mangostana L.)
affecting crown width and numbers of flowers

Piyatida Boonsanong*, Krisanadej Jaroensutasinee,

Mullica Jaroensutasinee, Sirirat Somchuea, Pairote Sena
Intraspecific variation of functional traits of dominant
trees in second-growth forests of Khao Yai National Park
Patcharpan Thripob*, Nisachon Petcharakan,

Arisara Buabangding, Wirong Chanthorn

Mutualistic networks in pollination system of ground
flora in Nam Nao National Park, Petchabun Province

Pattraporn Simla, Wangworn Sankamethawee*

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand

July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province

93

97

99

101

103

105

107

19



PL-P-10

PL-P-11

PL-P-12

PL-P-13

PL-P-14

PL-P-15

PL-P-16

Diversity of riparian fig trees (Ficus L.) in

Songgaria Watershed Management Unit, Sangklaburi,
Kanchanaburi Province

Sinatchaya Sanguanpuerk, Pornwiwan Pothasin*

Species composition and distribution of macrophytes in
Thale Noi, Phatthalung

Sutinee Sinutok*, Siriporn Pradit, Prawit Towatana,
Rotchanatch Darnsawasdi, Ponlachart Chotikarn

Two species of Cycad in Ban Tak District, Tak Province:
status and utilization

Thiamhathai Choopan*, Sunitsorn Pimpasalee

Scanning electron microscopy study of pollen
morphology of Nepenthes mirabilis var. mirabilis,

N. mirabilis var. globosa and N. thorelii (suratensis)
Amornrat Kaewkumpai, Sarayut Onsanit, Yaowaphan Sontikul,
Theera Srisawat, Suraphon Thitithanakul*

An old-growth - late secondary forest ecotone on the
Mo Singto Plot, Khao Yai National Park

Warren Y. Brockelman*, Anuttara Nathalang, Jantima Santon,
Umaporn Matmoon, Rathasart Somnuk, Wirong Chanthorn
Alpha-glucosidase inhibitory activity of Caesalpinia
sappan L. extracts in the facing area of wild elephants
threat

Apaporn Boonmee*, Sunisa Suwancharoen,

Teerapich Kasemsuk, Nuntaporn Moonrungsee,

Poonyanuch Dumrikit, Sakulthip Phuthawan, Atittiva Posan
Botanical studies of domestic field crops and
Indigenous knowledge in upper Northern of Thailand
(Lampang, Lamphun, Nan and Payao)

Udomwit Vaidhayakarn* Kanyarat Champathong

MUSHROOM AND OTHER MICROBES

MM-0O-01

20

Antioxidant activity of the medicinal mushroom
genus Phellinus
Chutiporn Ratchata, Piyanate Chantiratikul,

Khwanyuruan Naksuwankul*
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MM-0-04

MM-O-05

MM-P-01

MM-P-02

MM-P-03

DNA detection of edible Amanita by using specific
primer

Natthawut Wiriyathanawudhiwong*, Sujinda Sommai,
Umpawa Pinruan, Thitiya Boonpratuang

A report of poisonous mushrooms and their toxicity in
Dong Yai community forest in Amnat Charoen Province,
Thailand

Tuksaporn Thummarukcharoen*, Maneerat Pobkwamsuk,
Natthawut Wiriyathannawudhiwong, Rattaket Choeyklin,
Prapapan Sawhasan, Patarachai Chuthamas,

Thitiya Boonpratuang

Effect of paper sludge from paper industry on growth
and yield of Bhutan oyster mushroom

Wipaporn Thepjan, Taworn Vinijsanun, Satanee Sakoolwatana,
Prapapan Sawhasan*

The report of the genus Hohenbuehelia, a saprobic
Nematode trapping fungus

Maneerat Pobkwamsuk, Tuksaporn Thummarukcharoen,
Natthawut Wiriyathanawudhiwong, Pachara Chotjittrakorn,
Pucharapa Puyngain, Atinoot Wiriyageerapipat,

Thitiya Boonpratuang*

Seven new Ophiocordyceps species and one new record
with superficial perithecia in Thailand

Kanoksri Tasanathai*, Donnaya Thanakitpipattana,

Artit Khonsanit, Wasana Noisripoom, Suchada Mongkolsamlit,
Jennifer Luangsa-ard

New species and new records of puffball fungi from
northern Thailand

Jaturong Kumla, Nakarin Suwannarach, Saisamorn Lumyong*
Rhexoacrodictys and Endophragmiella
(Sordariomycetes): two wood-decaying fungi from
Thailand

Charuwan chuaseeharonnachai*, Natapol Pornputtaponsg,

Sayanh Somrithipol, Nattawut Boonyuen
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A study on appropriate approaches to incubate soil
specimens and isolate soilborne fungi from the natural
hot-spring

Jureerat Ueapattanakit®, Audsanee Meejanghan, Kusalin Som-A,
Veera Sri-Indrasutdhi

Diversity of Family Ganodermataceae (Basidiomycota) in
Ban Phao Thai Community Forest, Phitsanulok Province,
Thailand

Didsanutda Gonkhom*, Supaporn Lamlerttorn,

Nareeluk Nakaew, Wassana Chatdumrong, Urat Pimolsri,
Naritsada Thongklang

Effect of size of culture media bag on mycelium growth
and fruiting body formation of Agrocybe cylindracea
Thidaporn Theunpao*, Todsaporn Thongthieng

Truffles from northern Thailand

Nakarin Suwannarach, Jaturong Kumlaand,

Saisamorn Lumyong*

Hed-Rom-Kandum (Marasmius, Agaricales) in Romklao
botanical garden under the royal initiative, Phitsanulok
province

Chatsamorn Kusolchuiy, Nopparat Wannathes*

Diversity of sporulating rice endophytic micro fungi
associated with Thai rice cultivars (Oryza sativa L.)
collected in Suphanburi and Chainat Provinces,
Thailand

Nge Htwe Su-Han, Onuma Piasai, Pattavipha Songkumarn,
Nattawut Boonyuen*

Culture medium improvement for Ophiocordyceps
camponoti-leonardi and Ophiocordyceps camponoti-
saundersi

Nuntanat Arnamnart*, Suchada Mongkolsamrit,

Noppol Kobmoo, Jennifer Luangsa-ard

Utilization of mushrooms around Nam Phong National
Park and Phu Wiang National Park, Khon Kaen Province
Baramee Sakolrak*, Somjittiya Srisuwun, Winanda Himaman,

Kittima Duengkae, Panrada Jangsantear
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The optimum ratio of materials to spawn of Astraeus
Prasert Srikitikulchai*, Sarunyou Wongkanoun, Sujinda Sommai
Diversity of saprobic fungi in Ban Phaothai Community
forest, Phitsanulok Province

Phongswat Khamsuntorn*, Sujinda Sommai,

Supaporn Lamlertthon, Umpawa Pinruan

Marine fungal species from Chun Buri, Satun and Trat
Provinces, Thailand and their antioxidant activity
Panida Unagul*, Satinee Suetrong, Sita Preedanon,

Anupong Klaysuban, Jariya Sakayaroj, Tanuwong Sangtian
Taxonomy and phylogeny of saprophytic fungi from
mangrove habitats in southern Thailand.

Monika C. Dayarathne, E.B. Gareth Jones, Kevin D. Hyde,
Putarak Chomnunti*

The preservation of insect fungi using filter paper
technique

Rachada Promharn*, Suchada Mongkolsamrit,

Kanoksri Tasanatha, Wasana Noisripoom, Jennifer Luangsa-ard
Three new species of Ophiocordyceps species attacking
larvae of Coleoptera in Banphao Thai Community
Forest, Phitsanulok Province

Wasana Noisripoom*, Suchada Mongkolsamrit,

Supaporn Lamlertthon, Kanoksri Tasanathai,

Donnaya Thanakitpipattana, Nuntanat Arnamnart,

Jennifer Luangsa-ard

Biodiversity of endophytic actinomycetes from wild
orchids in Phu Khiao-Nam Nao Forest Complex and
potential production for plant growth promoting agents
Winanda Himaman*, Kannika Duangmal,

Supattra Areejanthawat, Panrada Jangsantear,

Baramee Sakolrak, Kittima Duengkae, Krisna Pongpanich
Three new records and a checklist of geothermal soil-
borne fungi in Thailand

Veera Sri-Indrasutdhi®, Jureerat Ueapattanakit,

Charuwan Chuaseeharonnachai
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Diversity of Insect Fungus Ophiocordyceps nutans collected
fromCentral and North-Eastern parts of Thailand

Srikhun Khao-ngam*, Nattawut Rungjindamai,

Suchada Mongkolsamrit, Wasana Noisripoom,

Janet Jennifer Luangsa-ard1

Diversity of yeasts isolated from wild mushrooms collected
in Thailand

Sasitorn Jindamorakot*, Somjit Am-in

Antibacterial screening of endophytic fungi Isolated
from lotus species

Salilaporn Nuankaew*, Umpava Pinruan, Surachai Techaoei
Species diversity of marine fungi from Samutsakhon
Province

Satinee Suetrong*, Sita Preedanon, Oraphin Pracharoen,
Anupong Klaysuban, Jariya Sakayaroj, Panida Unagul,
Waratthaya Promchu, Tanuwong Sangtian

Morphological and molecular data support two new
endophytic fungal species from Miang tea

(Camellia sinensis var. assamica) in northern Thailand
Saisamorn Lumyong*, Nakarin Suwannarach, Jaturong Kumla
An inventory on non-timber products of Nong Khu
Silvicultural Research Station, Surin Province

Sujinda Sommai*, Phongswat Khamsuntorn, Umpawa Pinruan,
Satinee Suetrong, Somporn Khumchompoo,

Somruedi Takhiankaliang, Sayanh Somrithipol

The reported of genus Favolus in Thailand

Siriwan Na Bangchang, Rattaket Choeyklin, Tuksaporn
Thummmarukcharoen, Maneerat Pobkwamsuk, Natthawut
Wiriyathannawudhiwong, Pucharapa Puyngain,

Thitiya Boonpratuang*

ADVANCE IN MARINE RESEARCH AND DEVELOPMENT

MA-O-01
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Seagrass and coastal resources mapping using sUAS in
Yhong Lum Beach and Muk Island, Hat Chao Mai
National Park

Kitsanai Charoenjit*
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Nematopsis sp. infection in some economic

marine bivalves at Bandon Bay, Kanchanadit District,
Surat Thani Province

Kanda Kamchoo?*, Phatcharee Roekngandee

Species diversity of marine molluscs (Gastropoda &
Bivalvia) in Boonkong Bay, Srikao District, Trang Province
Natthawut Chanlek*, Pornpimon Chuaduangpui,

Noodchanath Kongchouy

Diversity and distribution of Scleractinian corals from
Myeik Archipelago, Myanmar

Narinratana Kongjandtre*, Anchalee Chankong, James D. True
Primary production of coral Pocillopora damicornis
from Panwa Cape, Phuket

Pathompong Pramneechote, Sutinee Sinutok,

Koraon Wongkamhaeng, Ponlachart Chotikarn*

Preliminary estimation of carbon sequestration of green
calcified algae Halimeda macroloba

Ratchanee Kaewsrikhaw*, Piyalap Tuntiprapas, Supattra
Pongparadon, Janmanee Panyawai, Anchana Prathep

White syndrome in the mushroom coral Fungia fungites
from the Western Gulf of Thailand

Watchara Samsuvan®, Thamasak Yeemin,

Makamas Sutthacheep

Managing biodiversity of small-scale fisheries bycatch in
Mu Ko Chang, Trat Province

Wichin Suebpala®, Ratana Chuenpagdee, Thamasak Yeemin,
Charoen Nitithamyong

Seagrass distribution and environmental factors in

Haad Chao Mai National Park, Trang Province: Baseline
information and applications for management

Ekkalak Rattanachot*, Janmanee Panyawai, Piyalap
Tuntiprapas, Anchana Prathep

Sex and burrow shape affecting burrow characteristics in
Uca rosea

Kanitta Keeratipatarakarn®, Fahmida Wazed Tina,

Mullica Jaroensutasinee, Krisanadej Jaroensutasinee
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Utilization potential of national parks: case study at
Haad Chao Mai National Park, Trang Province

Charuay Sukhsangchan*, Nipa Kulanujaree, Yaowaluk Monthum,
Sonthaya Phuynoi, Shettapong Meksumpun,

Suchai Worachananant, Jitraporn Phaksopa,

Napakhwan Whanpecth, Pasinee Worachananant,

Manoch Wongsuryrat

Changes in coral cover on table corals following the
2010 bleaching event at Ao Suthep, Mu Ko Surin,
Phang-nga Province

Juthamart Putthayakool*, Thamasak Yeemin,

Makamas Sutthacheep, Watchara Samsuvan

The accumulation of microplastics in Musculus panhai
at Ko Sichang, Chonburi Province

Charernmee Chamchoy*, Thamasak Yeemin,

Makamas Sutthacheep, Sittiporn Pengsakun,

Watchara Samsuvan
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Thamasak Yeemin*, Makamas Sutthacheep,

Teerapong Prickchoopon

Comparison of macrobenthos sampling methods in a
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Trang Province

Teerapong Prickchoopon*, Thamasak Yeemin,

Makamas Sutthacheep

A preliminary study on species diversity and distribution

of Sesarmid crabs (family Sesarmidae) in a reforestation
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Macrobenthic fauna community at Kamphuan mudflat,
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Diversity and abundance of phytoplankton in coral
reefs of Chonburi and Phang-nga Province
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Comparison of microplastic abundance in marine
sediments at Hat Chao Mai, Trang Province
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Sittiporn Pengsakun
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Baseline status of the Indo-Pacific humpback dolphin, Sousa chinensis, in

the Gulf of Thailand: What do we know and what will we need?
Shiang-Lin Huang!, Suwat Jutapruet?,

'Marine Biology Institute, College of Science, Shantou University, Guangdong Province,
515063, China, 2Faculty of Science and Industrial Technology, Prince of Songkla University,
Surat Thani Campus, Muang, Surat Thani, 84000, Thailand
*Correspondence author e-mail suwat.j@psu.ac.th

1. Informed population baselines are essential for population status assessment,
conducting environmental impact assessment, and planning sound conservation
measures. For many marine organisms, particularly marine mammal species, building
information population baselines is frequently challenged by short research histories,
insufficient research resources, incomplete research scopes, and, above all,
disoriented research objectives.

2. We hereby review current population status of the Indo-Pacific humpback dolphin,
Sousa chinensis, in the Gulf of Thailand based on the IUCN Red List Categories and
Criteria version 3.1 (IUCN 2001). Upon the five Criteria available population baselines
can not afford robust status classification. Wide information gaps comprehensively
exist in likely habitat identification, ‘population’ (or community) connectivity,

population size estimates, demographic parameter estimates, and risk assessments.

3. We addressed a systematic framework integrating baseline identification with
conservation measure planning: STEPS with compartments of surrogate selection (S),
threat identification (T), evaluation of population status and risk (E), planning
conservation actions (P) and stakeholder participations (S). Upon STEPS, we highlighted
the needs to systematically collect stranded carcasses for acquiring genetic and life
history baselines, to conduct line-transect based field surveys for distribution and
population size estimates, and to apply above information to species distribution
modeling exercises for identifying critical habitat characteristics and highlight the key
habitats. We proposed the needs to summarize the likely threats and identify the

impacts critical to the humpback dolphin viability over a national-wide scale.
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4. We addressed the need to broaden the scope for the humpback dolphin
conservation physically protecting populations to maintain habitat and ecosystem
connectivity within and between habitats, and from inhibiting explicit lethal impacts
(such as entanglement by fishery activities) to mitigating implicit impacts changing
oceanographic characteristics. The conservation scope should not be restricted to
marine habitats but may need to involve nearby coastal landscapes and river
catchments. Upon this broad scope, the conservation planning and implementation
will require immense and comprehensive coordination and collaboration between
various organizations, from scientific research teams, government (policy authorities),
NGOs/NPOs to different stakeholder groups.

Keywords: Sousa chinensis, Gulf of Thailand, baseline, population status
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Distribution and habitat characteristics of the Indo-Pacific Humpback
Dolphin, Sousa chinensis, in the Northern Beibu Gulf, China

Haiping Wu® 2, Thomas A. Jefferson®, Chongwei Peng'?, Yongyan Liao*? Hu Huang®?
Mingli Lin®, Zhaolong Cheng®, Mingming Liu®, Jingxu Zhang" 2, Songhai Li*, Ding Wang>,
Youhou Xu 2", Shiang-Lin Huang® % *

!Guangxi Key Laboratory of Beibu Gulf Marine Biodiversity Conservation, Department of
Marine Science, College of Ocean, Qinzhou University, Guangxi, China, *Clymene
Enterprises, Lakeside, CA 92040 USA Marine Mammal and Marine Bioacoustics
Laboratory, Sanya Institute of Deep-sea Science and Engineering, Chinese Academy of
Science, Hainan, 572000, China, °Key Laboratory of Aquatic Biodiversity and
Conservation, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072,
China, “Department of Biology, College of Science, Shantou University, Shantou,
Guangdong Pronvince, 515063, China

*Corresponding author e-mail: wuhaipingsky@163.com

Studies on the distribution and habitat characteristics of the Indo-Pacific humpback
dolphin, Sousa chinensis, indicate a general preference toward estuarine
environments. However, quantitative connections between this preference and
estuarine characteristics are seldom investigated. Distribution of the humpback
dolphin in the northern Beibu Gulf, China, was evaluated through systematically-
designed surveys, and was compared to oceanographic characteristics from on-board
measured and remotely-sensed variables. The dolphins’ core distribution zone,
measured by the 50% kernel density estimate (50% KDE), was confined to the
Dafengjiang River Estuary in a 50.23km? area, with a steep-edged underwater sandbar
below and locally high chlorophyll-a concentration. The surface salinity distribution
showed an eco-cline environment, in which riverine runoff mixes with seawater in the
50% KDE. We found significant relationships between distribution probability and two
oceanographic variables: water depth and chlorophyll-a concentration. This associates
the distribution preference of humpback dolphins with regional productivity and
biodiversity peaks that may facilitate prey aggregation. As humpback dolphins inhabit
comparable environments in other locations throughout their range, the
oceanographic features of the 50% KDE may help to provide proxies to identify other
key habitats over a broader spatial scale.

Keywords: habitat characteristics, distribution, oceanography, bathymetry,
chlorophyll-a, kernel density estimate, MODIS
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Prioritizing zonal planning in protecting key habitats

under baseline information insufficiency

Derun LIN*, Shiang-Lin HUANG, Wenhua LIU

Marine Biology Institute, College of Science, Shantou University, Guangdong Province,
P.R. China, 515063

*Corresponding author e-mail: derek09@qgqg.com,

Effective spatial management is one important compartment contributing to the
effectiveness and efficiency of conservation measures, but usually hindered by
information gaps on identifying critical threats, neglecting spatial heterogeneity of
threat complex, and lacking cumulative impacts of threat complex on conservation
targets, particularly on conservation in coastal and estuarine waters. We applied a
semi-quantitative approach, the Exposure-Sensitivity Analysis (ESA) to the
conservation scheme for the Indo-Pacific humpback dolphin, Sousa chinensis, in the
Pearl River Estuary (PRE), the largest know population inhabiting a habitat impacted
by a variety of anthropogenic activities, as an example to solve above challenge. The
PRE was divided into northern (NLDB), central (CLDB1, CLDB2) and southern (SLDB1,
SLDB2, SLDB3) Lingding Bay and waters off Macau (MC1, MC2). Anthropogenic threats
were summarized into anthropogenic coastal alterations, high speed ferry
transportation, pollution stress, and fishery activities. Information on the humpback
dolphin population (distribution and abundance estimates) and anthropogenic activity
characteristics (locations, area, occurrence time) was collected from authenticated
sources. ESA revealed explicit spatial heterogeneity of threat complex in the PRE,
showing insights to sector-specific spatial management planning. High cumulative
population vulnerability of the humpback dolphin was observed in the sectors SLDB2
and MC2, highlighting the needs for high management priority. This study presented
feasibility to bridge information gaps by applying the semi-quantitative ESA while
planning effective spatial management under baseline information insufficiency. We
encourage applying this approach to environment impact assessments on coastal and
estuarine waters particularly where large-scaled environment development program
becomes immediate.

Keywords: Indo-Pacific Humpback dolphin; Pear River Estuary; Exposure-Sensitivity
analysis (ESA); spatial management;
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TAXONOMY AND SYSTEMATICS
NETWORKING
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F1E9UNITAUNY WAZOYNITNISIUYBUUYIENEA Atmetochilus Simon, 1887
Tuuszwmalng

vans yuAswg’” 30d Aarewsmual! wada deusalvd alpwerl 27gu3

I qUELTEImIgan s NA A INe: FIne 1009 mmmaInnaten T mYeLas Uasly
MAINTIINGT palyInemIans PaInIalum e Iae n3unne “gueise Spider planet 49/201
OUN GUIAYIA 5 108 45 UYNeRUTU LURaIlL NFUNI 10220

(]IU

*alilaNiUNmfaUU%ﬂTlil dreamchawakorn@gmail.com

wusywEna Atmetochilus Simon, 1887 \Juuaayaluaed Nemesiidae $1uau 1 Tu 3 anad
wuludsewalne lnefiseanunisfunuludsemedufe wazuauio@enyiuoenidedls
Tudmvessemealveduluefndinsmenulifedussduanalaslildviinisszysioua
LilgfnrsseeudundefidunvegisaziBen aunseisainniseanninauiudiLs
WA, 2558 - 2560 nanaiidelddunuiegnaunm Atmetochilus fviedantssuii
gaanudsuazdruniiiou Svianigauyd lufounatan w.a. 2558 uazldduny
NguUTEYINTVDIUUYY Atmetochilus TUUNIUGNEIUNTEUIIUAITY FINTANIQYIUYS
Tud w.a. 2560 9n&nwAIEYe posterior stemal sigilla 5910 gATINAIYDIAILDN
dlewdegrsundieuiiisunasfnuiu Atmetochilus #iiadugildfinsdeuussens
Snunigmadugrunuinddnuasuansnsanuue Atmetochilus vaaiinuludulaiide
Buidle uaznah agnslsfmuuusyuinuluiuihugveunsswiunsfazannthunihdoud
ANNAANIYARIAULIN LATIHAIULANGAIIAINANYULVDS scopula Imwmmﬁwﬂmu
reunszuviumsisiinIUsINgues scopula Ui metatarsus Y9314 2 Tuvauzfiunayd
wulunihedanisfuisendedy Lifinsuanguesinuae dauil 91nuan1sfng
anzfAdeldsenuiumisfinuiusm Atmetochilus Anuluuszmalneuazviinisade
arstugnsTuanuusuiinuluudagiuiiieivly Sudeyadimiuldlunisdinud 1y
Fwunnisdduanalusuian

1Y d

AdAgY : Mygalomorphae, Wishbone spider, N1gyauys
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Report and taxonomy on the spider genus Atmetochilus Simon, 1887
in Thailand (Araneae, Nemesiidae)

Chawakorn Kunsete'”, Varat Sivayyapram?, Chaowalit Songsangchote?,
Natapot Warrit!

ICenter of Excellence in Entomology and Department of Biology, Faculty of Science,
Chulalongkorn University, Bangkok 10330 “Spider Planet Research Center, 49/201
Sukhapiban 5 Soi 45 Rd., Orngean, Saimai district, Bangkok 10220

*Corresponding author e-mail : dreamchawakorn@gmail.com

The genus Atmetochilus Simon, 1887 is one of the three genera of the family
Nemesiidae (Arachnida; Araneae) found in Thailand. These spiders are widely
distributed in India and South-East Asia regions. In Thailand, Atmetochilus was
previously reported from the northeastern and western parts of the country, however,
the species was not identified. During a field expedition from 2015 - 2017, we found
specimens of Atmetochilus at the Songkhalia upstream management unit and Phu
Nam Ron Village, Kanchanaburi province in October 2015, and discovered a
population of Atmetochilus in Phra Thean Dong Rang Forest Park, Kanchanaburi
province in 2017. Spiders collected from these two areas are morphologically distinct
from other previously described species. However, the specimens from both places
are superficially similar, but can be differentiated by the presence of scopula on the
metatarsus of the 2" leg. We also extracted genomic DNA from specimens collected

from both areas for future use in phylogenetic analyses.

Keywords: Mygalomorphae, Wishbone spider, Kanchanaburi
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AUNINITUVBIAIIUHT Anthidiini (Hymenoptera Megachilidae)
Tudszwmedlng

2103 udusvangye, algwad 11gns*
0A30T1IMET Al TN IMANT 9UIAINTANMI TN 1A NFUVN 10330
*SuailsUlRYaUUNAII: natapot.wachula.ac.th

Raluikn Anthidiini Tusad Megachilidae #ifin15i159s83nuuulnniiion Usznauludag
Rafuenslduasitafuou Feldlumitignvasuldun s stiema vulndu wazdau
tibia vesmdslaifunsrniuings ludegtuiinenunsdunuianilulsanalnefon
5ana oglsinunisinwiiasindlusdndedtymmsiuoynsudsiueguin deya
amUsgnauiidaiauuarsUinudsileglios auisnsfiviegndussamiiinegtios vili
fAfeldvhnsmumusynsistuesiislusi Anthidini luussmalnelnsendesegtefifiv
Snwogluifis Aumaniusssuniing prainsaiuviing ds fsusmainnisfuiiogis

Aaudd .. 2546 audsdagiu saludsnisifuiedeninauinlutisiouunsiaud

wa. 2560 sandusiuau 63 fedi (309, 299) Tasiedreramungnihundnudnume
dugnuiven warlassadseTorduiusinadosnsazidon Sevhliwutislusin Anthidini
Tuuszinalnefisiuiuegetion 9 wiinindanun 5 ana sauludswdalmiluana
Anthidiellum 91ndswiafivalanfiddliineiissnunisdunumneu lagamsauenain
silnduanvuiaiiilug (121-138 fadiwuns) dauviesiididd Teadindossouvuiniin
shudhames tergite 71 1 wa 2 uazduves mandibles Tewaeninsuaziidvsiu Tneiide
lpvihnsleuusseneuazuaninnlsznauvesdnuazddlunisseyrilanazlasasng
uiugnagognsdaau samisnuiuiinenssneiuaradigUinudmiusunilu
W1 Anthidiini Tudsemelng wavesnisdnuluadeiflunivesdnuazdugiuitddy ns
nsva1es wasdoyanisfunuidluen Anthidini sialu svanunsnilulédutoyaiugu
dusumsnundiverveshdluen Anthidiini seluluauan

1Y

Adndny : Rafuensld nsussenednuae Fadidinsdialud
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Taxonomy of bee tribe Anthidiini (Apoidea: Megachilidae)
in Thailand

Pakorn Nalinrachatakan, Natapot Warrit*
Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok, 10330

*Corresponding author e-mail: natapot.w@chula.ac.th

Bees from the Tribe Anthidiini (Megachilidae) consist of solitary bees commonly known
as the resin bees and wool-carder bees. Anthidiine bees have short pterostigma and
no hind tibia scopa. In Thailand, five genera have been reported, though the
taxonomic information of the group is incomplete, lacking an identification key to
species and reliable characters. Also, the group is difficult to find in the field. Here,
we revise a taxonomic study of the anthidiine bees in Thailand by examining
specimens deposited at the Chulalongkorn University Museum of Natural History

collected from 2003-present and from specimens collected in the field from various

areas during January 2017. Sixty-three specimens (349, 290) were thoroughly
examined for their morphological characters and male genitalia. We identified nine
anthidiine bee species from five genera, including a new species from Phitsanulok
province. The new anthidiine species can be differentiated from other congeneric by
its large body (121-138 mm), black metasoma with pale small yellow mark on lateral
surface of T1 and T2, dull mandible with apex wider than base. In addition, diagnostic
characters, male genitalia, distribution data, and identification key to species of nine
anthidiine species in Thailand are provided. This preliminary work on the taxonomy
of Thai anthidiine bees will be of most importance to future studies of anthidiine

biology and pollination ecology.
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Checklist of arachnids in Thailand

Varat Sivayyapram?, Prapun Traiyasut?, Natapot Warrit'"

!Department of Biology, Faculty of Science, Chulalongkorn University Bangkok, 10330
2Program in Biology, Faculty of Science, Ubon Ratchatani Rajabhat University,

Ubon Ratchatani Province, 34000

*Corresponding author e-mail: Natapot.We@chula.ac.th

Arachnids are group of jointed-leg animals in the Phylum Arthropoda. They differ from
other arthropods by several unique characters e.g., body consists of two tagmata, the
first pair of appendage developed into chelicerae, and possess four pairs of walking
legs. There are currently approximately 100,000 described arachnids, making
Arachnida the second most diverse group of organisms on earth (insects are the most
diverse group). However, the information about arachnids is still incomplete; hence
more intensive studies are needed. In Thailand, there is no comprehensive review of
arachnids. In this study, we reviewed scientific records of arachnids, except Acari sensu
lato, in Thailand and provide detailed distribution map for most taxa. 690 arachnid
species from seven orders are recorded in Thailand consisting of Amblypygi (2 families,
2 genera, 4 species), Araneae (46 families, 166 genera, 520 species), Opiliones
(75 species), Palpigradi (2 famlies, 3 genera, 8 species), Pseudoscorpiones (13 families,
33 genera, 48 species), Schizomida (1 family, 1 genus, 1 species), Scorpiones (7 families,
10 genera, 25 species) and Uropygi (1 family, 4 genera, 9 species). Interestingly, most
of the recorded species have been reported only once in the original publication

suggesting the actual distributions of many species are still unknown.

Keywords: Biodiversity, Data base, Records

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand
July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province 45



TN-O-04
[ '3 '3 v v . . . 19 [ =
wugAansiwadvaudidy (Leiolepis belliana) Tudawniatdanil
fnzand Sunsad

paleIvermansuazialulad uviiverseasaiuasuns menuateniil saiateesiid 94000
SuudgsuAnyauuNAIYL: sitthisak j@psu.ac.th

nsAnwIugAansiwaduesudidu (Leiolepis belliana) Tudswindnnil wieulaslules
lae3snssnlansegn dounnvdlasluleuwuusssun wansnyimuindiiulasiuley
Anapanvawdidu wdu 36 wis Idwnulaslulsuyalng wazdrwaulasiulaugaidn
Wiy 12 - 24 uvia Sduadashilesfiuguindu 24 Fawafuazinade daunsaduun
aruanisvesiastaloumald Tnslulesgalngidusdnumisuniniomn uonauwun
Ioduruinlvg 4 unis auranats 6 unis wazauadn 2 uis auaveslasiulaonssey
wnianuinlasiulsuyaluagd 1 Jadugilngfigaivuiauszana 7 lilasiuas uas
Tasluleugaidniouinuszuna 0.7 - 1.5 lulasiuns n1sfnwiadsiidudselond
Tun139redndnuunniseynsuisnu NsAnwITwuin1s nseusny LLasLﬂusﬁa;&a'ﬁugm
lumsfinwiugmanslueuian

o

AdAcy: wivdu tastulay

o

UNARGD : N1SUSEYAYINITNITUIITIANITAVILVAINVAIENTINNWANR ATH 5
Fufi 10 - 14 nsngew 2561 o Tssusulaveusnane Jmingsugiond

46



TN-O-04

Cytogenetics of butterfly lizards (Leiolepis belliana)
from Pattani Province

Sittisak Jantaratana

Faculty of Science and Technology, Prince of Songkla University, Pattani campus,
Pattani Province 94000

Corresponding author e-mail: sitthisak.je@psu.ac.th

A cytogenetic study of butterfly lizards (Leiolepis belliana) from Pattani province was
performed. Chromosomes were directly obtained from bone marrow tissues followed
by conventional staining techniques. The results showed that the diploid number of
Leiolepis belliana was 36. Their macrochromosomes and microchromosome consist
of 12 - 24. The fundamental numbers (NF) were 24 in both males and females. There
are no odd size chromosomes related to sex. The karyotype has the presence of all
metacentric. Size is 4 large chromosomes, 6 medium chromosomes and 2 small
chromosomes. The size of the metaphase chromosome found that the first large pair
of chromosomes, which is the largest pair about 7 um and the small size is about 0.7
- 1.5 pm This research has advanced our knowledge, providing cytogenetic
information for further study on taxonomy and evolutionary relationships. Moreover,

this study provides useful basic information for genetic studies in the future.

Keywords: butterfly lizards, chromosome, Thailand
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Diversity and abundance of Salps in the inner gulf of Thailand

Hattaya Jitrapat!, Pramot Sojisuporn®?, Porntep Pannaruk?,
Ajcharaporn Piumsomboon*?"

!Department of Marine Science and ?Aquatic Resources Research Institute,
Chulalongkorn University, Pathumwan, Bangkok, 10330

*Corresponding author e-mail: ajcharaporn.p@g.chula.edu

Salps, a member of gelatinous zooplankton, can aggregate and form a swarm in the
ocean. A bloom of Salp puts pressure on marine primary production and organic cycle
in the ocean. Due to the spatial variability of Salps, knowledge of their distribution
pattern is crucial for mitigating Salp bloom. Sample collection in the Inner Gulf of
Thailand was conducted in June 2017 as representative of southwest monsoon and
October 2017 as representative of post-southwest monsoon. Two species of Salp were
recorded: Thalia democratica and lasis cylindrica. Both oozooid (asexual reproduction
form) and blastozooid (sexual reproduction form) stages were presented. The
abundance of Salps was concentrated in the eastern part of the gulf during post-
southwest monsoon with the abundance of 3-249 ind./ m3, while in southwest
monsoon only 25 ind./m3 of Salps were collected mostly in the western part of the
gulf. The abundance of Salps was significantly related to water depth (P<0.01) and
dissolved oxygen (P<0.05) while turbidity, chlorophyll a concentration, and the density
of non-gelatinous zooplankton showed negative trend in correlation to Salp

abundance.

Keywords: distribution, environment factors, lasis cylindrica, Thalia democratica,

zooplankton
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Status of protected insects in Phukieo-Namnao Forest Complex

Nongpanga Pachey*, Kaewpawika Rattanachan, Marut Khrueahong
Forest and Plant Conservation Research Office, Department of National Parks,
Wildlife, and Plant Conservation, Bangkok 10900

*Coresponding author e-mail : 99chey@gmail.com

The status of Protected Insects in Phukieo-Namnao Forest complex was studied in
7 National parks consisting of Namnao National Park, Tatmok National Park, Phureu
National Park, Saithong National Park, Phukradeung National Park, Pahinngam National
Park and Tatton National Park. Data was collected from July 2013 to September 2016.
All stations were surveyed by two methods comprising light trap and survey on nature
trail by hand picking. Total of 131 individuals of protected insects and status analysis
of protected insects to 3 levels including 2 very rare species, rare 4 species, and

uncommon 1 species.

Keywords : Protected insects, Phukieo-Namnao forest complex, diversity, Thailand
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Parasites in striped snake-head fish (Channa striata) at Khun Thale

Swamp, Surat Thani Province

Nethnapit Kejornruk", Kultida Khwankuea®, Kanda Kamchoo?

!Department of Agricultural Science and Technology, and ?Department of Fishery and
Coastal Resources, Faculty of Science and Industrial Technology,

Prince of Songkla University, Surat Thani Campus, Surat Thani 84000

*Corresponding author e-mail: 5740310218@psu.ac.th

The investigation of parasite infection in Striped Snake-head Fish (Channa striata) at
Khun Thale Swamp, Surat Thani Province was performed during January to March
2018. This research aims to determine the diversity and prevalence of parasite
infection in these fish. Seventy-six fish samples were collected for parasite
examination. Ectoparasites were observed from the body surface, scale, ¢ill and fin.
Endoparasites were observed from the esophasus, stomach, intestines, liver and gall
bladder. The prevalence of parasite infection was 75% (57/76). Three species of
ectoparasite were found from the gill, such as ciliate protozoa (Epistylis sp.),
monogenetic trematode (Trianchoratus sp.) and arthropoda (Lamproglena sp.). For
endoparasite, one species (Spinitectus sp.) was found from stomach; seven species
were found from the intestines i.e. digenetic trematode (Unknown Trematode),
cestoda (Senga sp.), acanthocephala (Pallisentis sp.), Nematoda (Ascaridia sp.,
Camallanus sp., Spinitectus sp., and Unknown Nematode). In addition, the larval
cestode (Proteocephalus sp.) was found on the wall of intemal organs such as
stomach, intestine and liver. These parasites are widely distributed in the natural water

sources and they can have a detrimental effect on fish growth and health.

Keywords: parasite, striped snakehead fish (Channa Striata), Khun Thale Swamp,
Thailand
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Diversity of zooplankton and water quality in Huai Tham Khae Reservoir,
Ubon Ratchathani Province

Parinya Moonsin?, Pimwilai Pimsarn?, Prakit Samakkha?, Prapun Traiyasut?*
!Program in Biology, Faculty of Science, Ubon Ratchathani Rajabhat University, 34000,
2Department of Biology, Faculty of Science, Chiangmai University, 50200, Thailand
*Corresponding author e-mail: punpun.marine@gmail.com

Diversity of zooplankton and the quality of the Huai ThamKhae Reservair, Trakan
Phuet Phon District Ubon Ratchathani Province was conducted from December 2012
to September 2013. The water sample were collected from 3 seasons in 10 stations.
The water were analyzed some water quality parameters such as pH, conductivity,
DO, BOD, alkalinity, nitrate, total dissolved phosphate. Biological question analysis of
Chlorophyll a Coliform bacteria. Find zooplankton all 3 Phylum 5 Class 10 Order 17
Family 18 Genus. The zooplankton a number of the most Order Cladopoida,
Podocopida, Cyclopoidarespectively. The most common in the winter. The results
showed that the water qualities had the average of each parameter as followed; air
temperature 29.9 °C water temperature 28.3 °C, pH 6.74, DO 8.01 mg/(, BOD 2.66 m¢/|,
Secchi depth 105.2 cm, Conductivity 54.65 ps/cm, alkalinity 8.41 mg/l as CaCOs,
Chlorophyll a 34.11 pe/l, TDP 0.041 me/|, Nitrate 0.031 mg/\, Total Coliform bacteria
514 MPN/100 ml, Fecal Coliform bacteria 399 MPN/100 ml. The water quality was
found in HuaiThamKhae Reservair, TrakanPhuetPhon District UbonRatchathani
Province. Which in moderate or Oligotrophic to mesotrophic status, category 3-4 of

standard surface water.

Keywords: water quality, zooplankton, TrakanPhuetPhon District
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Diversity of fish from a mangrove area in an outer Songkhla lake
Manasawan Saengsakda Pattaratumrong®”, Ronachit Nillaphan?
!Marine and Coastal Resources Institute, Prince of Songkla University, Songkhla
2The Forest Resource Conservation and Recovery, Mangrove Conservation Office,
Department of Marine and Coastal Resources, Bangkok 10210

*Corresponding author e-mail: manasawan.s@psu.ac.th

In the western coast, mangroves of an outer Songkhla lake, Khuan Niang District, form
a near-continuous narrow strip along the coastline. Sonneratia caseolaris is the
dominant mangrove species related to the discharge from Phu Mee canal and
Rattaphum canal. A study of fish diversity was conducted between January and
December 2015 at six stations situated on the western coast of an outer Songkhla
lake. Samples were taken monthly on two consecutive days every spring tide.
A total of 4,702 fish, belonging to 31 families and 73 species were caught at
six stations in the mangrove area. The most abundant species was estuarine glass
perchelt Ambassis macracanthus (Bleeker, 1849) (48.2%) followed by decorated
ponyfish Nuchequula gerreoides (Bleeker, 1851) (23.2%). Difference in diversity of fish
species among seasons was recorded. The Ambassis macracanthus (Bleeker, 1849)
was dominant species during monsoon season (August to December), while
Nuchequula gerreoides (Bleeker, 1851) was dominant species during dry season
(January to June). This study demonstrated that the western coast mangrove of an

outer Songkhla lake is a habitat for freshwater fish which are of economic value.

Keywords: diversity, fish, Songkhla lake, Thailand
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Structural diversity of OB and ODV of BmNPV in Thai silkworm, Bombyx
mori collected from silkworm rearing sites in Northern and Northeastern
Thailand

Siripuk Suraporn®’, Saralee Kijchareonsakkul?

!Department of Biology, Faculty of Science, and ?Silk Innovation Center,
Mahasarakham University, Mahasarakham 44150

*Corresponding author e-mail: siripuk_s@yahoo.com

A major problem of sericultural practice in Thailand is diseases of silkworm, Bombyx
mori. The most destructive disease is grassery caused by Bombyx mori
nucleopolyhedrovirus (BmNPV). BmNPV composed of occlusion body (OB) and
occlusion derived virus (ODV) which was packed into OB. Here, we investigated the
diversity of morphology and structure of OB and ODV, respectively. BmNPV were
collected from infected silkworm of the 4th and the 5th instar larva from various
locations in Thailand based on silkworm rearing in the farms. The grassery infected
silkworm were collected from the Northeast (NE); Udonthani, Loei, Ubonratchathani,
Chaiyaphom, Sisaket, Nakhon Ratchasima, Surin, Roi Et, Sakon Nakhon, Khon Kaen,
Amnat Charoen, Burriram, Maha Sarakham, Bueang Kan, and from the North (N); Chiang
Rai, Payao, Pitsanuloke, Tak, Sukhothai, Petchabun, Kamphaeng Phet. BmNPV were
isolated in the laboratory. Morphology and structure of OBs and virions were observed
under Electron Microscope; SEM & TEM. The morphology of OBs were 4 shapes;
tetragonal, hexagonal, octagonal and globular. The hexagonal and globular shape
were found 100% of silkworm collected from all areas, whereas the tetragonal and
octagonal were 84.61 % and 73.07%, respectively. The OBs exhibited wide variation
in size. The smallest and biggest size was 1.12 + 0.10 x 1.26 + 0.03 nm -4.57 + 0.00 x
5.44 + 0.00 nm which were collected from Loei and Chiang Rai, respectively. ODVs
were observed into 2 forms; single embedded nucleocapsid (SBmNPV) and multiple
embedded nucleocapsid (MBMNPV). MBmMNPVs were found in higher number more
than in SBmNPVs form; 61.53% and 38.46% of sample collection areas, respectively.
The virus particle was rod shape and varied from 20 + 0.00 x 180 + 17.88 nm -40 +
0.00 x 256 + 14.96 nm. Further study will be investigated and aligned with the BmNPV
collected from silkworm rearing sites in the Central and in the South of Thailand.

Keywords: Grassery, nucleopolyhedrovirus, Bombyx mori
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Study on dominant biological resources in Lam Paya valley in Lam Paya
Sub-district, Yala province

Subaidee Tohmoh*’, Patimoh Ayaekaji', Muhammadtajudin Bahakheree?,
Nasree Manae’, Vakin Wuttivong®

Biodliversity Center, Rajaphat University Yala 95000

Corresponding author e-mail: Subaidee.t@yru.ac.th

This study of biological resources in Lam Pha Ya Sub-district aims to study the
morphology, local names and uses of 3 dominant biological resources; economic
crops, food and herbal plants, and fighting fish, through community forums, interviews,
and collection of samples and environmental data. The study indicated that
economic crops are native Durians (Durio zibethinus), which have distinctive
characteristics. Most have sweet taste, and give a beautiful color of product after
processing, such as Nam Dang (red spiny) Durian. Some durian has strange shape, such
as Hoi Khong (nautilus) Durian. Lam Phong Durian is suitable for using as a stock for
grafting. Local Durian are named based on their unique character such as Teen Ped
(duck foot) durian that looks like duck foot, or Pluag (Termite) Durian that grow on
anthill. Local durians are used as eating fruit or an ingredient of desserts such as durian
and sticky rice, durian in coconut milk. They are mainly processed by stirring, not by
frying because of their thin fruit pulp. A dominant food plant is Homalomena rostrata
Griff., widely distributed and popularly used for consumption and herbs. Prominent
herbal plant is Eurycom longifolia Jack. (Tung Kut Ali.), which has special properties in
energy nourishing and elimination of toxins. The prominent fish is Malayan fighting fish
(Betta imbellis Ladiges, 1975), usually found in rice fields and swamps. This species
has colorful fins and tail, popularly bred for fighting competition in the local area.
Currently, the habitats of these three resources are threatened and being destroyed.
Of some concern, the commercial durian has been imported to replant native durian.
Native durians are at risk of extinction if there is no serious planning and conservation

of native durian.

Keywords: economic crops, food plants, freshwater fish, native durian, herb, Durio
zlbethinus, Thailand
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ES-O-02
Water yield valuation from Eastern Forest Complex (EFCOM)

Thammanoon Temchai*, Songtam Suksawang

National Parks Office, Department of National Parks, Wildlife and Plant Conservation,
Bangkok 76120

*Corresponding author e-mail : dhammab7@g¢mail.com

This study aimed to assess the water yield in the Eastern Forest Complex (EFCOM)
ecosystem. The InVEST tool was utilized to carry out this assessment. The results
showed that the water yield in the EFCOM is 1,756 million cubic meters per year, with
an annual value of 17,560 million baht. A portion of the water yield (754 million cubic
meters per year) flows through the dams and reservoirs surrounding the forest

complex.

Keywords : natural capital, water yield, INVEST mode, Thailandl
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Local food tourism route in Ko Mak, Pak Phayun District Phatthalung
Province (Songkhla Lake)

Nukool Chinfuk®’, Woraluck Lalitsasivimol?
IFaculty of Political Science and *Hatyai Business School, Hatyai University,
Songkhla Province 90110

*Corresponding author e-mail: nukool@hu.ac.th

This research aimed to study the local food tourism route in Ko Mak amphoe Pak
Phayun, Pattalung province, which is an area of Songkhla Lake Basin. This qualitative
research collected data from focus group, in-depth interviews and explored the area
from the historic food traditions and culture. The results found that Ko Mak had the
resources of the tourism food that contains the source of yellow shrimps, giant
freshwater prawns, kitang fish, catfish, and plotosus living in Songkhla Lake Basin. The
desserts and sweets such as Thai steamed rice - skin dumplings, palm juice, kanom
ko, kanom do, kanom tan, fragrant coconut for the major attractions program include
wai phra Luang Pu Indra in Wat Phattharam, Ao Tha Yang, see the way of the chaolay
community, fishery, Ko See Ko Ha, and taste the food along according to the tourism
route in the community. For the tourists to buy community souvenirs such as prawn
glass, the fish dry cat, eggs in the rock. These are promoted along the local food

tourism route in one channel.

Keywords: Local Food Tourism Route, Ko Mak, Songkhla Lake Basin, Thailand

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand 6
July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province 7



ES-O0-04

ANUWNNZENTRLNETNEIWaN TulYRgNETULsTIALiNIZEWas
wansiduunasanin

& aa 1

Answs vieana®’, sssuAnG 8y, w1sd gnsrTw’, Teaised (Famas’,

§n18 gz, Uy a1ds’

'nquidemaruvaInvarennFaninlunzia paIMeIMans un INeIFETINAMNI NFUNIT 10240
2queufinmsane s imensiai 1 Sminvums nsugneTuuiend adtuaziugiy
NFUMNT 10900 *padsUTNI5570 UM INEIFEAUNY NFUNNY 10900

*ﬁ?uﬁmfauuwmw : marine_ru@hotmail.com

ineihemanfuudeiifuilisuanudsavesgneuuissivginigenmes msinuni
fngussasdilofnyanumngauvesuuUsmisnmeiomardmiunslivssloviie
nsvieisasthiy nanisAnyImUIIUEn SIS a1 Themandiaun1eUss ina
100 A3 A wANgeERUTENN 4 W3 nulsn¥dTinnaquituiitosay 31.3 warlzm3s
mefovay 59.1 Tnsuuausmslussez 0-20 wasanuuaneil dsesuiantesnd 0.5
R nuiilesiseulrnisannzuuiiuiv Tnedviliawu Ae Uznndslan (Porites spp.)
Urn¥aveunioy (Favites sp.) Uen13339uamiu (Favia sp.) wavdenidsasss (Platyeyra
sp.) 5vey 20-50 wnsanuwved dssduthanuszaina 0.5-1.0 wes wudzndeiiilelad
yualnguariinismeveaiedodiuuy Ineflamievuinlvguneguuulaladl Ygnd
giaauiinuldun zni3alun (Porites lutea) wazden13sases (Platyeyra sinensis) szue
50-70 wnsnuameils SszduthAnUszanm 1.0-2.0 wes wulgn$ediaunaquitud
wnitgn Usniauiauiiny iun gnialan (Porites (utea) Usn3snalueg) (Diploastrea
heliopora) Uznfemannengn (Pocillopora spp.) wazUzn15sauss (Platygyra sinensis)
dmSusvey 70-100 wasnnwameil SsvduhanUssanas 2.0-4.0 was Yendeiiniy
fiwu 18un vzni¥alen (Porites lutea) Uzn§stoanies (Favites abdita) Ugn13ananlsl
(Goniopora columna) wazUzn139aues (Platygyra sinensis) dnealza9uuIUen1TINe
Femare1slindmsunisldusylevdieduundatenitsasimu esinuus
Uzm%’adau‘lwy}'a&jﬁssé’ummuﬁﬂﬁuaﬂfﬁﬁaﬂﬂﬂﬁ 2 w3 warluiidninviendienagliannse
weaiuUzn3lataiau stwsﬂ'gm‘zjuﬁuaaﬁmuaqq Frduuntzn$suTnmnesema
mseudndliiieliuinisvesssuuindludiudu Wy wdseyuiadnithivsou uasns
Yostumsinaznetls

AdnATy @ LuIvEnSs Msvieniiel niin1remes

68 UNARGD : N1SUSEYAYINITNITUIITIANITAVILVAINVAIENTINNWANR ATH 5
Fufi 10 - 14 nsngew 2561 o Tssusulaveusnane Jmingsugiond



ES-O0-04

Sutiability for developing Ko Taiplao in the Mu Ko Angthong National Park
as a diving hotspot

Sittiporn Pengsakun®’, Thamasak Yeemmin!, Makamas Sutthacheep’,
Chainarong Ruangthong?, Supawadee Hamanee®, Bancha Lawang’

!Marine Biodiiversity Research Group, Faculty of Science, Ramkhamhaeng University,
Bangkok 10240 *Marine National Park Operation Center Chumphon, Department of
National Park, Wildlife and Plant Conservation, Bangkok 10900 ®School of Business
Administration, Sripatum University, Phaholyothin Road, Bangkok 10900

*Corresponding author e-mail : marine_ru@hotmail.com

Located in Mu Ko Angthong National Park, Ko Taiplao is a diving hotspot which has
been popular for snorkeling. In this study, we analyzed the suitability of coral reefs at
Ko Taiplao for snorkeling. The results illustrated that coral communities at
Ko Taiplao was about 100 m. wide, found at the maximum depth of 4 m. The coral
communities consisted of 31.3% of live corals and 59.1% of dead corals. The reefs
within 20 m. from the shorelines were less than 0.5 meters deep, only juvenile corals
dominated by Porites spp., Favites sp., Favia sp., and Platygyra sp. were recruited on
rocky substrate. At the distance between 20-50 m. from the shoreline, the depth was
about 0.5-1.0 m,, large coral colonies of Porites lutea and Platygyra sinensis were
dominant. Partial mortality with algal cover was found on the top of the coral
colonies. At the distance between 50-70 m. from the shoreline, the depth reached
1.0-2.0 m. where dominant corals such as P. lutea, Diploastrea heliopora, Pocillopora
spp. and Platygyra sinensis were generally found. At the distance between 70-100 m.
from the shoreline, the depth ranged from 2.0-4.0 m. the coral communities in this
area were dominated by P. lutea, Favites abdita, Goniopora columna, and Platygyra
sinensis. The coral reefs at Ko Taiplao may not be suitable for snorkeling since most
coral reefs are generally found in shallow areas with the depth of less than 2m., while
snorkelers may not see coral reefs clearly in deeper areas due to high turbidity. We
suggest that the coral reefs at Ko Taiplao should be reserved for continuing to provide
other types of ecosystem services such as nursery ground for juvenile organisms and

coastal protection.
Keywords: coral reef, tourism, Mu Ko Angthong, Thailand
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The relationship between fisherman and dolphins in multipurpose pier of

Donsak, Surat Thani Province.

Chotika Phonthongpat*, Suwat Jutapruet, Siriporn Pradit

Marine and Coastal Resources Management, Marine and Coastal Resources Institute Prince
of Songkla University, Hat Yai Campus, Songkhla, 90110

*Corresponding author e-mail: Porntorng@gmail.com

Donsak River, Donsak District is located on the coast of the middle Gulf of Thailand
and is adjacent with the wetland of mangrove area including Rat Island, Nok Ta Pao
Istand and Chuek Islands. There are ferry transportation piers of private companies
and government organizations. The abundance of natural marine resources attracts
the local fishing communities who are familiar with the appearance of dolphins (88%
of survey days). This research was carried out at Ferry Transportation Pier of Donsak
Municipality. The objective of this investigation was to determine the relation among
fishermen, dolphins and fishing activities in this area. The appearance of dolphins,
their behavior and effect on mullet fish fishing activities were recorded during
November 2016 — October 2017. Following this, the difference in the weight of mullet
fish (Kg/Hrs.) when fishermen were fishing while they sighted and not sighted dolphin
was analyzed by Chi-square and defined the relation of number of dolphin and the
weight of mullet fish (Kg) by regression analysis. The results showed that the weight
of mullet fish related to the period of dolphin occurrences, statistical significance.
(P<0.05). The relation between dolphin number and mullet fish weight found that
were not statistical relation (P>0.05). It is indicated that the fishermen catch more
mullet fish when they saw dolphin in the study area, but the dolphin number are not
the factor that related to weight of mullet fish. In addition, the occurrence of dolphin
indicates the number of fish in the study area. Furthermore, the occurrence of dolphin
can be promoted through dolphin watching tourism and can help to motivate the
fishermen’s awareness for Thailand’s valuable marine resources, sustainable

conservation and management in the future.

Keywords: Coastal dolphin, Symbiosis, Fishermen, Thailand
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Wireless sensor networks for marine environment monitoring at
Hat Chao Mai National Park

Pairot Sena*, Sirirat Somchuea, Krisanadej Jaroensutasinee, Mullica Jaroensutasinee
Centre of Excellence for Ecoinformatics, School of Science, Walailak University,
Nakhon Si Thammarat 80161

*Corresponding author e-mail: preawsena@gmail.com

Hat Chao Mai National Park covers the area of Sikao district and Kantang district of
Trang and consists of mangroves, seagrass islands, white sandy beaches along the
length of the land. We have installed a cloud based monitoring system in a mixed
ecosystem of sea grass and coral reefs at Hat Chao Mai National Park and Koh Mook
Island. The system has been developed to respond to requirements for local
communities, authorities, tourists and researchers to execute in order to manage these
ecosystems. It has been known that marine ecosystems are of paramount importance
for various fields, e.g. tourism, environmental restoration and protection so sensor
data are needed. With cloud based technology it is possible for them to complete
near real time synchronization that will generate timely measures. Moreover, long
term data is also needed for monitoring of climate change effects on these
ecosystems - seagrass and coral reefs. The system is a network of 2 CTD sensors,
measuring the amount of conductivity, temperature, depth and computed salinity, 4
TD sensors and a weather station that collects rainfall, wind speed, wind direction,
solar radiation, air temperature and atmospheric pressure data. The time series data
can also inform us about the needs for site maintenance. Sea water at Hat Chao Mai
National Park during December 2017 to March 2018 showed that the physical
characteristics had an average temperature of 29.40 °C, average depth of 1.15 m,
average conductivity of 2.81 S/m. The salinity is relatively low due to the proximity of

the sensors location near the estuary.

Keywords: cloud based, ecosystem, time series data, environmental monitoring,
Thailand
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A survey on dolphin tourism in Khanom District,
Nakhon Si Thammarat Province in 2017

Laongdow Jungrak*, Thamasak Yeemin, Makamas Sutthacheep

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

*Corresponding author e-mail: Laongdow8853@gmail.com

Dolphins are rare and internationally important marine mammals. Their occurrence
usually indicates a fertile marine and coastal environment. Currently dolphin
populations have declined due to various causes, for example fishing activities
resulting in injury or death. Incooporation with local youth, we gathered data by
interviewing local fishers and the fishers who operate dolphin tourism businesses in
Kanom District, Nakhon Si Thamarat Province. The surveys were conducted at four
main piers, including Laem Pratap, Khwang Phao, Khao Ok, and Ao Thong Nod, during
January-December 2017. The results reveled that in 2017, Laem Pratap Pier was the
busiest pier where dolphin tourism had operated for 249 days per year, followed by
Ao Thong Nod Pier (233 days), Khoa Ok Pier (221 days), and Khwang Phao Pier (218
days). The high occurrences of dolphins were recorded in March and May. Irrawaddy
dolphin (Orcaella brevirostris) was most frequently seen, followed by Indo-Pacific
humpback dolphin (Sousa chinensis) bottlenose dolphin (Tursiops aduncus) and
finless porpoise (Neophocaena phocaenoides). This research provides baseline data
on the distribution of dolphins and their habitats for conserving dolphins and

promoting sustainable tourism.

Keywords: tourism, dolphin, Nakhon Si Thammarat
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Population survey of Cycas elephantipes in Pa Hin Ngam National Park,
Chaiyaphum Province

Kawisara Hengtanarat*, Pongthep Suwanwaree
School of Biology, Institute of Science, Suranaree University of Technology, Nakhon
Ratchasima 30000

*Corresponding author e-mail: siribuln@hotmail.com

Cycas elephantipes, an endemic and endangered plant in Chaiyaphum province, has
been reduced because it has very slow growth and has been removed for sale. The
purpose of this study was to survey the distribution and characteristics of this plant
in Pa Hin Ngam National Park. The survey was conducted from April to May 2016. The
geographical coordinates of all cycads were recorded. Cycad age classes were
classified into adult, young and seeding. stem height, stem circumference, canopy
height, and canopy radius of adult cycads were measured. The three longest leaf
lengths of all cycads were also recorded. The results showed that a total of 107
cycads were found at elevation of 827-870 m, mostly near the cliff and dipterocarp
forest, only a few were found in a Siam Tulip field. The majority age class was seedling
(63.6%), followed by adult (32.7%), and young (3.7%). For adults, most were unknown
gender (21), followed by female (8) and male (6). The average stem diameter, stem
height, canopy height and canopy size were 19.0+4.1 cm, 125.0+60.6 cm, 134.7+23.8
cm and 5.5+2.6 m?, respectively. Adult cycads had the highest average longest leaf
length (139.6+22.4 cm), followed by young (126.2+21.1 cm) and seedling (46.8+13.9
cm), respectively. In summary, the cycads in this site had a very limited habitat, found
only at the cliff areas. However, they are well protected because their locations are

close to the tourist attractions and Pa Hin Ngam National Park main office.

Key words: cycads, population characteristics, Thailand
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The study of fossil tree deterioration and conservation in
Petrified Forest Park, Tak Province, Thailand

Chiraporn Aranyanak’, Nareerat Boonchai’, Seriwat Saminpanya®,

Suravech Suteethorn®*

IFaculty of Architecture and Graduate School, Silapakorn University, Bangkok 10200,
2Palaeontological Research Centre, Mahasarakham University, Maha Sarakahm Province
44150, 3Department of General Science, Faculty of Science, Srinakharinwirot University,
Bangkok 10110, “Department of Biology, Faculty of Science, Mahasarakham University,
Maha Sarakahm 44150

*Corresponding author e-mail: nareeratboonchai@gmail.com

At least seven giant petrified trees (22-69 meters in length) were discovered and
excavated during 2003-2005 in Petrified Forest Park (currently transitioning to a
national park), Tak Province, Thailand. Unfortunately, the fossils have undergone
extensive deterioration. Thus, it is imperative that we perform proper conservation
techniques in order to save a precious natural resource. Our team focused on four
research areas: 1) study of the paleoflora, 2) mineral analysis, 3) conservation planning
process to find the most efficient method for this site, 4) using 3D scanning and
photogrammetry techniques to collect photographs and additional information of
petrified wood surface structure. Preliminary results indicate that majority of the
paleoflora belong to Family Fabaceae, with more than two species and some are
probably novel taxa. Further identification is in progress. Fossil wood samples at this
locality are mainly permineralized with quartz. Insignificant iron compounds and other
minerals are present. While there are many factors influencing deterioration rates of
the petrified wood, environmental conditions (temperature, humidity, etc.) are the
most important. The fossils had been exhibited outdoors before they were protected
by temporary or permanent shelters. However, these shelters were not designed for
environmental stabilization and conservation functions. To properly conserve petrified
wood, there must be well planned long term study, to monitor and adjust to changes

in the environment.

Keywords: petrified wood, Tak Province, conservation
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Plants in Phu Pra Du Community Forest: conservation and utilization

Thiamhathai Choopan
Faculty of Science and Technology, Nakhon Ratchasima Rajabhat University,
Nakhon Ratchasima 30000

Corresponding author e-mail: thiamhathai@yahoo.com

Phu Pra Du Community Forest, Khon Buri District, Nakhon Ratchasima Province is a
prime example for forest conservation by local communities. Several activities were
conducted for conservation criteria, i.e., plant survey, forest conservation camp,
reforestation, dam construction, fire protection trail. Fifty-two of 20x20 metre
sampling plots and natural trails survey were used. The study found 69 families 205
genera and 258 species. The dominant families were Fabaceae, Malvaceae, and
Rubiaceae, respectively. Mostly utilization consisted of edible plants such as
Melientha suavis Pierre, Cratoxylum formosum (Jacq.) Benth. & Hook f. ex Dyer subsp.
formosum, Amorphophallus sp., Curcuma spp., Bambusa sp. Cissus hastata Miq.,
Amphineurion marginatum (Roxb.) D. J. Middleton, Careya arborea Roxb.,
Droogmansia godefroyana (Kurz) Schindl., Kaempferia marginata Carey ex Roscoe,
Dioscorea glabra Roxb., Dioscorea hispida Dennst., Irvingia malayana Oliv. ex AW.
Benn., Canarium subulatum Guillaumin, and forest productivities; mushrooms, which

based on sustainable use.

Keywords: Community Forest, Plant species, Utilization
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Survey on the quantity and distribution of

Water Onion (Crinum thainum)

Sajee Kongsuwan
Project of Restoration of Water Onion (Crinum thainum), an Endangered Endemic Species
of Ranong and Phang Nea Province, Ranong Province 85120

Corresponding author e-mail: k_sajee@hotmail.com

Water Onion (Crinum thainum) is an endangered endemic species distributed in
a specific ecosystem in Ranong and Phangnga. The purpose of this research was to:
1) survey the quantity and distribution of Water Onion (Crinum thainum) and 2) apply
this database for restoration of Water Onion through a community participation
process. The survey method applied 1) a participatory action workshop on data
collection methods for environmental factors and assessment of the quantity of
Water Onion, 2) field surveys aimed to collect environmental factors of its habitats, 3)
assessment of the quantity of Water Onion using counting and quadrat sampling
methods, and 4) analyzing the data on environmental factors and the quantity and
distribution of Water Onion together with the general data on land use condition. This
survey covered 20 habitats of Water Onion in Kapoe and Suksamran districts, Ranong
province as well as Khuraburi and Takuapa districts, Phangnga province. The results
showed that 23,828 clusters of Water Onion were counted. The Water Onion’s habitat
surveys indicated that the canals have clear water with sunlight passing through to
the canal bed. The soil profiles consist of alluvial soil (canal bed covered by sandy
loam), coarse sand, sandy clay loam and very fine sand with clay. The water pH ranged
from 6 to 7. This demonstrates that Water Onion can grow in clear water with neutral
pH. The water temperature should be 25 to 27 degrees Celsius at the depth of
approximately 0 — 153 centimeters and the flow rate between 0 - 0.98 meter per

second

Keywords: Water Onion (Crinum thainum), Endangered Species, Endemic Species
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Protection plan for Tiger Surat, Nepenthes suratensis in genetic

conservation area

Sarayut Onsanit”, Suraphon Thitithanakul?, Yaowapan Sontikul?, Theera Srisawat?
!Department of Fisheries and Coastal Resources, and “Department of Agricultural Science
and Technology, Faculty of Science and Industrial Technology, Prince of Songkla
University, Surat Thani campus, Surat Thani Province 84100

*Corresponding author e-mail: onsanit m@hotmail.com

A pitcher plant named Tiger Surat, Nepenthes suratensis, is a unique local plant and
endemic to in Kanchanadit district, Surat Thani province. They are grow in the arid
meadow area belonging to Thung Khen prison controlled area. Three years ago, the
government owner was granted budget to construct a new prison and offices in this
area. An emergency transplant project was implemented. Five hundred and five
rootstock of plants were transferred and planted individually about 1.5m distance in
a new protection area. Recently, the surviving number of 417 plants or 82.57% of N.
suratensis were recovered. The transplanted-pitcher plant was found to be flowering
4 times/year and successfully cross-bred within thef gene pooled population in the
protection area. The seed pods were blossoming and seedlings of young pitcher plants
could be grown and distributed in this area as well. In addition, the research team
also focused on work to promote N. suratensis conservation including pollen
preservation, sex identification of young pitcher plants by flow cytometry techniques,
seeding culture in aseptic room and hormonal treatment for germination in order to
increase the number of N. suratenesis. Accordingly, the objective of enhancing the
gene pool variety of N. suratensis population in the conservation area and beyond

was achieved.

Keywords: Nepenthes suratensis, Transplant, Genetic conservation, pitcher plant,
Thailand
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Propagation for conservation of
Tacca leontopetaloides Ktze. Germplasm

Suphinya Bunmanop*, Parichart Sangkasa-ad

Genebank Research and Development Group, Biotechnology Research and Development
Office, Department of Agriculture, Bangkok, Thailand 10900

*Corresponding author e-mail: bsupinya@hotmail.com

Tacca leontopetaloides Ktze. (Arrowroot) is a single-season plant. Naturally, it takes
at least 3 years to cultivate this species from seed. It is used to make flour and
produce seeds, hence leading to the risk of extinction. Therefore, this study has been
carried out on the propagation of arrowroot for conservation. It was found that in in
vitro propagation of arrowroot can be done using explants derived from the area
around the center of leaves, which can develop into embryos and plantlets. Seven-
day-old explants showed significantly different percentages of survival. The leaf
explants showed the highest survival rate of 88%. White globular embryos were
observed at the edge of leaf blade after being sub-cultured on media containing MS
+ BA 0.5 mg/l + 2,4-D 0.05 mg /L for 14 days. The leaf explants also revealed the
significantly highest number of embryos (3.4 embryos) with the significantly highest
length of plantlets (3.2 cm) after 30 days. The plantlets were grown in vitro for 8
months before being transplanted into greenhouses with a survival rate of 60%.
Moreover, the seed propagation of 1-3 year old plants having the seed moisture of
6.5-7% exhibited the insignificant difference of the germination rates with the average
germination rate of 57.8-59.2 %.

Keywords: Tacca leontopetaloides Ktze., propagation, in vitro, seed, Arrowroot,
Thailand
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Study of plant community dynamics and carbon sequestration in forest
restoration area for application in designing forest restoration methods

suitable for climate change

Prasit Wangpakapattanawong®”, Yingluck Ratanapongsai’, Kanlayarat Jantawong?,

Titinan Pothong?, Stephen Elliott®

IDepartment of Biology, 2PhD Program in Environmental Science, and >Forest Restoration
Research Unit (FORRU), Department of Biology, Faculty of Science, Chiang Mai University

*Corresponding author e-mail: prasitwang@yahoo.com

Deforestation and global climate change are among the most important
environmental problems in Thailand and many other tropical countries. Restoring
forest ecosystems can provides habitat for endangered wildlife species and is
recognized for enhancement of carbon stocks. This research was aimed to study trees
species recruitment, trees dynamics, light factor and soil field capacity. Aboveground
carbon of 11 framework tree species will project the capability of restoration forest as
carbon storage. The data of seedling diversity and tree carbon sequestration were
collected in the restoration plot 14, 10, and 5-6 years old. Moreover, new allometric
equations to estimate biomass were developed using a destructive method. Tree
biomass was collected by harvesting 136 individual trees from 23 species with a DBH
ranging from 1 to 31 cm. The results of tree seedlings reveal capability of R forests to
accumulate 107 species or 51%. Seedling recruitment rate was about 30-40% per year.
Tree structure of the R forest could recover tree density and complexity similar to the
DSF forest within 6-10 years of restoration. Soil field capacity of R forests indicates low
capacity and a dense top soil layer. Furthermore, Erythrina subambran showed the
highest percentage of relative rates of carbon accumulation, 38% per year. E.
subambran of age 14 years also showed the highest carbon sequestration when
compared to other framework tree species (135.23 KgC). The developed allometric
equations showed that above-ground biomass was strongly related to DBH, H, and
WD. Including WD in the model was found to improve the accuracy of the above-
ground biomass estimation.

Keywords: allometric equations, carbon sequestration, forest restoration, forest
dynamics, seedling recovery, climate change, Thailand
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Investigation of distribution pattern and in vitro conservation of
Calotropis gigantea (L.)

Thitinun Rianthong, Supanath Kanjanawattanawong*
Program of Agricultural Science, Mahidol University, Amnatcharoen Campus,
Amnatcharoen Province 37000

*Corresponding author email: supanath.kan@mahidol.edu

Crown flower (Calotropis gigantea (L) is not only used to make garlands, but also has
many medicinal properties such as use for treatment of asthma, ringworm, fever and
hemorrhoids. Unfortunately, its cropping is not favorable, resulting in a greatly
reduced amount of available crown flowers. Of these, the fresh crown flower price is
relatively high at about 80 bath/liter on average and sometimes reaches 200
bath/liter. Thus, the crown flower distribution pattern and location mapping were
studied in 1.2 square kilometers of the Government Centre of Amnatcharoen province.
A total of 65 crown flower trees were found to be distributed in very narrow areas.
Therefore, it was contributing to the conservation study of this valuable plant in in
vitro condition. The crown flower seeds were cultured in liquid and semi-solid MS.
Medium added was 6-benzyladenine (BA) at 0, 2 and 4 mg/\. After culture for 2 weeks,
the seed germinations were only observed in liquid and semi-solid medium added
with 4 mg/l BA with 100% germination rate. In addition, the different slow-growth
media for in vitro preservation of crown flower were preliminarily investigated. The
result showed that the crown flower seedlings cultured on %2 MS media added

mannitol 30 ¢/l displayed the lowest growth rate.

Keywords : Crown flower, in vitro preservation, conservation, Thailand
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Assessment of ex situ and in vitro seed germination of Mayodendron
igneum (Kurz) Kurz. to be used as material for propagation, conservation

and sustainable use

Natthathida Singbumrung, Supanath Kanjanawattanawong*

Program of Agricultural Science, Mahidol University, Amnatcharoen Campus,
Amnatcharoen Province 37000

*Corresponding author email : supanath.kan@mahidol.edu

Tree jasmine (Mayodendron igneum) is a perennial tree with beautiful flowers and
can be used as a medicinal plant to treat diarrhea, leprosy, hepatotoxicity from
paracetamol, anti-cervical cancer cells and inhibit HIV-1 reverse transcriptase.
Although tree jasmine seems to have high potential for medical application, there are
only a few reports providing any information on this plant. Due to its utilization and
limited distribution, the propagation and conservation of this valuable plant for further
study in use and application was performed. First, tree jasmine seed germination was
evaluated in tissue culture conditions. The mature seeds from SUT (Nakhon
Ratchasima province) were sterilized with 1.5% hydrogen peroxide solution for 30
minutes, then transferred and cultured on semi-solid and liquid (MS) media
with/without Plant Preservative Mixture (PPM) 400 microliter/liter addition. Five
replications of 20 seeds were performed in each treatment. After 2 weeks of culture,
only the seeds cultured in liquid MS medium with added 400 pl/L PPM were
presented 100% uncontaminated seeds. Of these, the percentage of germination rate
was averaged at 35%. On the other hand, the seed germination was compared to ex
situ conditions including 4 planting materialss (coconut dust, peat moss, mixture soil,
and rice husk charcoal) were used for seed germination. After 3 weeks, seedlings
appeared and showed the highest germination rate (20%) on rice husk charcoal. In
summary, the using of PPM at 400 pl/L in liqguid MS media prevented the
contamination of tree jasmine seed in in vitro culture also showed the highest

germination rate and seedling growth than ex situ conditions.

Keywords: Mayodendron igneum, tissue culture, medicinal plant, Thailand
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Seed dispersal syndrome of tree community in Khon Kaen University

Nattanit Yiamthaisong, Wangworn Sankamethawee”

Department of Environmental Science, Faculty of Science, Khon Kaen University,
Khon Kaen Province 40002

*corresponding author e-mail: swangworn@gmail.com

Seed dispersal is a very important process in the life cycle of all seed plants which
directly influences the regeneration process of plant community. The objective of this
study was to investigate the proportion of seed dispersal syndromes of the tree
community in Khon Kaen University by reviewing any available documents on tree
species in the campus. All trees were examined for their fruit and seed morphology
to identify their seed dispersal mode. The most common seed dispersal syndrome of
all trees in the campus are animal-dispersed seeds with 104 species (48%), wind-
dispersed seeds 72 species (33%), and self dispersal by explosion, 22 species (10%).
The analysis of the 107 naturalized native species found the same pattern that animal-
dispersed species are the most common with 56 species (52%), and 41 species (38%)
are wind-dispersed species. However, densities of each tree species from natural
forest patches show that the most abundant trees are wind-dispersed species with
the density of 208 trees/ha (44%). The second most common are self explosion
species with the density of 157 trees/ha (33%). The results suggest that the open
canopy of deciduous forests allows fruit or seeds with wings to disperse more
efficiently and make them more successful in occupying and dominating most
northeastern forest areas. Meanwhile, large animals that can disperse the large seeds
are no longer existing in the area while only remaining dispersers are small- to
medium-sized birds that are unable to disperse large seeds. This study provides a
baseline for understanding the evolution and adaptation of deciduous plant
communities to their local environments. This also indicates that the future of the

large-seeded plants should get more attention for restoring their populations.

Keywords : deciduous forest, seed dispersal syndrome, tree community, Thailand
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Antibacterial activity of closed pitcher fluids from

Nepenthes thorelii (Suratensis)

Traithep Sudsamang’, Prin Rakcharoen?, Theera Srisawat’, Sarayut Onsanit?,
Patima Permpoonpattana®”

!Department of Agricultural Science and Technology and ?Department of Fishery and
Coastal Resources, Faculty of Science and Industrial Technology, Prince of Songkla
University, Surat Thani campus, Surat Thani Province 84000

* Corresponding author e-mail: patima.pe@psu.ac.th

We studied antibacterial activities of closed pitcher fluids from Nepenthes thorelii
(Suratensis); Male upper pitcher (MU), Male lower pitcher (ML), Female upper pitcher
(FU) and Female lower pitcher (FL). The results showed no activity against Escherichia
coli ATCC 25922, Bacillus subtilis ATCC 6633, Staphylococcus aureus ATCC 2592,
Pseudomonas aeruginosa ATCC 27853, Vibrio harveyi or Salmonella typhi by using
the disc diffusion method. On the other hand, antibacterial activity of FU was
observed when using Viable Plate Count: the results showed significant antibacterial
efficacy against B. subtilis (93.59%) and S. aureus (91.98%). Moreover, the changes of
protein profiles of B. subtilis were investigated by SDS-PAGE, when incubated with ML,
indicating molecular changes by the loss of 2 bands (mol. wt. 32 and 40 kDa), while
S. aureus lost a band at mol. wt. 51 kDa in comparison to control. The bacterial cell
composition was analyzed by flow cytometry and the cell structure, especially the
cell membrane, was damaged by incubation for 24 hrs with ML fluid. In conclusion,
the cell damage caused by pH in range 3-4 affected gram-positive bacteria via high
fluid accumulation in peptidoglycan of the cell membrane, degrading select proteins

and killing bacteria.

Keywords : Pitcher plant, Closed Pitcher Fluids, Antibacterial, Flow Cytometry,

medicinal plants, Thailand
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Phenology, floral and fruit morphology and reproductive success of
Remirema bracteata Kerr. in Mahidol University, Kanchanaburi Campus

Nantawan Tiamtan, Pornwiwan Pothasin”
Conservation Biology Program, Division of Biological and Natural Resources Sciences,
Mahidol University, Kanchanaburi Campus, Kanchanaburi Province 71150

*Corresponding author e-mail: pornwiwanp@gmail.com

Remirema bracteate Kerr. is an endemic and rare species in Thailand according to its
small populations and its confined distribution on limestone hills in mixed deciduous
forest with bamboo, Sai Yok district in Kanchanaburi Province. The phenological
characteristics of Remirema bracteata Kerr. have been studied at one week intervals
in Mahidol University, Karnachanaburi Campus area during September-2017 to
December 2017. There were 4 plants selected for phenological observation. The
observation of the phenophases was carried out in the vegetative and reproductive
stages. The results showed that new shoots appeared in August, while the leafing and
flowering period was between September to November. Flowering reached its peak
approximately one month after new shoots appeared. The development of fruit to
maturity took approximately one month. Fruit composed of 4 (or fewer) obovoid
nutlets, fruit wall tough and cartilaginous basally. Mean weight of the whole fruit was
5.18+0.69 ¢. and width was 5.15+0.69 cm. and length was 5.46+0.93 cm. There were
not statistically significant differences in fruit weight and size among the four trees

sampled. Reproductive success rate was considered low (0.585).

Keywords: Convolvulaceae, Endemic, Genus Remirema, Karnchanaburi, Sai Yok,
Thailand
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Tree diameter of Mangosteen (Garcinia mangostana L.) affecting crown

width and numbers of flowers

Piyatida Boonsanong*, Krisanadej Jaroensutasinee, Mullica Jaroensutasinee,
Sirirat Somchuea, Pairote Sena
School of Science, Walailak University, Thasla, Nakhon Si Thammarat Province 80161

*Corresponding author e-mail: boonsanongpiyatid@gmail.com

Southern Thailand is a main area for mangosteen cultivation with high quality and
great taste comparing with other regions due to suitable climate. Nakhon
Si Thammarat has the highest area of mangosteen orchard in southern Thailand. This
study aims at examining how the mangosteen tree diameter affects the crown width
and the number of flowers. This study was conducted at Lansaka district, Nakhon Si
Thammarat. We randomly selected 40 mangosteen trees, ten branches per tree with
a total of 400 branches. We measured tree diameter at 1.5 m above ground, the
crown width in four directions (i.e. north, south, east and west), and counted the
number of flowers per branch. Our results showed that the mangosteen had the
average tree diameter of 55.7+8.51 cm, the average crown width of 3.19+0.41 m and
the average number of flowers of 9.05+15.35. As the tree diameter increased, the
crown width also increased (Linear regression: y = 2.11+0.02x, P<0.001). On the other
hand, the crown width had negative association with the number of flowers per
branch (Pearson correlation: r=0.180, P<0.001). The results indicated that as
mangosteen trees increased tree diameter, they also had larger crown width but less
numbers of flowers per branch. Therefore, mangosteen orchard owners should prune

their mangosteen crown width in order to obtain higher numbers of flowers.

Keywords: mangosteen, tree diameter, crown width, number of flowers, Thailand
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Intraspecific variation of functional traits of dominant trees in
second-growth forests of Khao Yai National Park

Patcharpan Thripob®, Nisachon Petcharakan, Arisara Buabangding,

Wirong Chanthorn

Department of Environmental Technology and Management, Faculty of environment,
Kasetsart university, Bangkok 10220

*Corresponding author e-mail: patcharapan.pair@hotmail.com

Investigation of functional trait (FT) enables us to indicate and link ecosystem function
with species diversity that is highly complex. Currently, the relevant studies use
median values of FT. However, the intraspecific variation may affect results. Here, we
aim to investigate intraspecific of FT in leaf economic spectrum and wood specific
gravity of dominant species in the long-term plot of second-growth forest (~20 years)
in Khao Yai National Park. Two plots are vastly contrasting in soil moisture. Results
showed that the leaf economic spectrum, i.e. specific leaf area, leaf dry matter
content and leaf vein density had different trends in both areas with respect to species
in both areas. The median and variation of FT is able to indicate a condition of habitat.
For example, the major vein density of Cratoxylum cochinchinenes, the harsh-tolerant
species, had greater density in the high moisture area. This implies that this species
has high plasticity for increasing transpiration rate. Likewise, the results showed the
similar trend while investigating the wood specific gravity, which affects uncertainty of
the carbon storage estimation. Thus, we have to determine the intraspecific variation
of FT of dominant species in order to reduce uncertainty for predicting ecosystem

function.

Keywords: leaf economic spectrum, leaf vein trait, wood specific gravity, Thailand
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Mutualistic networks in pollination system of ground flora in
Nam Nao National Park, Petchabun Province

Pattraporn Simla, Wangworn Sankamethawee”
Department of Environmental Science, Faculty of Science, Khon Kaen Univrsity,
Khon Kaen Province 40002

* Corresponding author e-mail: swangworn@gmail.com

Angiosperms are among the most diverse and the most successful of all plants.
Important adaptation that makes them reach reproductive success is pollination. This
study aimed to examine the mutualistic networks in pollination system of ground flora
in dipterocarp-oak-pine forest at Nam Nao National Park. The ground flora community
was examined by plot samplings and line-transect methods. During the survey, there
were 23 flowering plant species with flowers, and 14 species were observed to be
visited by 76 pollinator species. The most common pollinators were bees, ants and
wasps (Order Hymenoptera) accounting for 89.4% of all flowers visits. An increase in
flower density was likely to attract more pollinators. A total to 168 interactions were
observed, accounting for 15.79% of all possible mutualistic networks. On average,
each plant species can be pollinated by 22.40+3.41 SE species of pollinators, while
animal pollinators can pollinate an average of 2.21+0.21 SE plant species. The
pollinator that pollinated the highest number plant species was Dolichoderus sp.
which pollinated at least 10 plant species. The results show that the pollination
networks can be very complex which vary in space and time and affect the ecosystem

component and sustainability.

Keywords: pollination, mutualistic networks, ground flora, pollinator, Dolichoderus

sp., Thailand
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Diversity of riparian fig trees (Ficus L.) in Songgaria Watershed

Management Unit, Sangklaburi, Kanchanaburi Province

Sinatchaya Sanguanpuerk, Pornwiwan Pothasin”
Conservation Biology Program, Division of Biological and Natural Resources Sciences,
Mahidol University, Kanchanaburi Campus, Kanchanaburi Province 71150

*Corresponding author e-mail: pornwiwanp@gmail.com

Riparian forests serve numerous important ecological functions. The studies of riparian
forest are therefore necessary for their basic information on biodiversity, their status
and developing proper management plans. The purpose of this research was to survey
and study species diversity of Ficus spp. at Songgaria Watershed Management Unit,
Sangklaburi, Kanchanaburi Province. Fig trees are often regarded as being an
ecologically significant keystone species because they sustain populations of the
many seed-dispersing animals that feed on their fruit. They are prominent
components of riparian zones where they may also contribute to bank stability as
well as supporting associated animals. Survey and study of species diversity of Ficus
spp. were carried out between August 2017 and February 2018. Three survey lines
were set up for data collecting, in 20x50 m randomly selected line transect along the
streams with the total distance of 5.14 kilometers (total 12 line transects). Nine
species, 543 trees of Ficus species belonging to 3 subgenera were found. The largest
subgenera is Sycomorus, with 6 species, followed by Sycidium with 2 species, Sycidium
with 2 species and Ficus with 1 species respectively. Total number of Shannon-
Wiener's index is 1.612. The VI indicated Ficus rosulata (141.08%) as the dominant

species.

Keywords: Biodiversity, Genus Ficus, Riparian, Thailand
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Species composition and distribution of macrophytes in
Thale Noi, Phatthalung

Sutinee Sinutok?", Siriporn Pradit??, Prawit Towatana??,

Rotchanatch Darnsawasdi*%?, Ponlachart Chotikarn®?

IFaculty of Environmental Management, “Coastal Oceanography and Climate Change
Research Center, and *Marine and Coastal Resources Institute, Prince of Songkla University,
Songkla Province 90110

*Corresponding author e-mail: ssutinee@gmail.com

Thale Noi is a tropical lake located on the eastern side of the southern Thai Peninsula
and has been internationally recognized and listed as the Ramsar wetlands. Thale Noi
is very valuable, not only it supports biodiversity as a habitat for important resident
and migrating bird populations, but offers ecosystem services such as fisheries,
aquaculture and tourisms. Thale Noi is currently facing serious water pollution and
eutrophication due to human activities which affect ecosystem function. This study
investigates the species composition and distribution of macrophytes and
environmental conditions in northern, southern, eastern and western area of Thale
Noi Lake from April to September 2018. The results showed four types of macrophytes
including emerged plants, floating plants, root with floating plants, and submerged
plants were observed. Highest percent cover of macrophytes were observed in
western area where Ceratophyllum demersum, Hydrilla verticillata, Salvinia
cucullata, Eichhornia crassipes wag Nymphaea lotus var. pubescens were found.
Lowest percent cover with only a single species (N. lotus var. pubescens) was found
in southern area. Caconical Correlation Analysis (CCA) indicated the main factors
influencing macrophytes in Thale Noi were turbidity, water depth, nitrate and
phosphate concentration in water. This study provides better understanding on the
ecohydrology of Thale Noi and the relationship between environmental conditions
and macrophytes which would allow for the development of sustainable lake
management plan.

Keywords: distribution, freshwater macrophyte, Thale Noi

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand

July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province 11



PL-P-12
U549 2 vialustnatiuain J99INNIN : dauNINwaznIsituse el
wigumiie yvius*, ginasal Wuwzad

PadzIneIman suazsnalulad, un)Ine1aes1uueTSIvEN, SIMIAUATIIVELT 30000
*SuasUlRYaUUNAIIN: thiamhathai@yahoo.com

nsdsausduaituiisinetiunn Sufann WWud Jugnenlinaeduiu wasih
guyuuduliau wuuse 2 vila Ae Usedh (Cycas siamensis Miq.) kagusaun (Cycas
pectinata Buch -Ham.) Fafinnsnszaneiugaoudramunuiuludfedsidnssalisu fe
Wi 53 uns wazenaiies MnuansAnwnuaugsvesEdulssn 0-50 wuRues duseu
WYRIRIAU 12-84 LHURUAT NTINY 19-194 Lgufluns LAUNALETT 18-35 LuRluns
WARET 5 LWURIAT UAZANNENTRIRIAUUTIYY 0-262 WuRlnT duToUNTDIEEY 15—
160 WwuRLAT N5IWY 20-224 guRuns Taumer 813 20-40 louRuns Win 5 lwuRuns
wudsiidsransenudenisaiyiulauasnisnszaneiuguealse ey nsialwdn ng
Wuwdaluuszneueimns msyauitethludming mnudeveveasdn waznsiadaivle
Frvesfutss Fsituiimsfinnenauamaiioniseyinduadldusslominnnineinsedis
fadu etostulaliusameluaniiuiiviegnitug

o

u: Use Auwdades dneinen nsiduselowd

o

AEn

UNARGD : N1SUSEYAYINITNITUIITIANITAVILVAINVAIENTINNWANR ATH 5

112 o & . v W =
Un 10 - 14 nInNgIA 2561 au Tsausulauousnaen WHINEIT1H 351U



PL-P-12

Two species of Cycad in Ban Tak District, Tak Province:
Status and Utilization

Thiamhathai Choopan*, Sunitsorn Pimpasalee
Faculty of Science and Technology, Nakhon Ratchasima Rajabhat University,
Nakhon Ratchasima Province 30000

*Corresponding author e-mail: thiamhathai@yahoo.com

The survey of cycads in Ban Tak District, Tak Province was conducted in Petrified
Forest Park and Ban San Pa Lan Community Forest. There were 2 species, i.e. Cycas
siamensis Mig. and Cycas pectinata Buch. -Ham. which were densely distributed in
dry dipterocarp forest showing dominant trees, such as Shorea obtusa Wall. ex Blume,
Shorea siamnesis Miq., Xylia xylocarpa (Roxb.) W. Theob. var. kerrii (Craib & Hutch.)
I.C. Nielsen, and Dipterocarpus obtusifolius Teijsm. ex Mig. Cycas siamensis Miq.
represented up to 50 cm in trunk height, 12-84 cm in trunk diameter, 19-194 cm of
canopy area, 18-35 cm length of male cone, and 5 cm length of seed. Cycas pectinata
Buch. -Ham. revealed up to 262 cm of trunk height, 15-160 cm of trunk diameter, 20-
224 cm of canopy area, 20-40 cm length of male cone, and 5 cm length of seed.
Several observed factors may affect the growth and distribution of cycads such as
forest fire, seed collecting for food, plant digging for commercial use, seed damage
and their slow growth rate. Both studied areas should be planned for conservation
and utilization based on sustainability to prevent cycads from disappearing and

extinction.

Keywords: Cycad, Gymnosperm, Ecology, Utilization
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Scanning electron microscopy study of pollen morphology of
Nepenthes mirabilis var. mirabilis, N. mirabilis var. globosa and
N. thorelii (suratensis)

Amornrat Kaewkumpai®, Sarayut Onsanit?, Yaowaphan Sontikul’, Theera Srisawat!,
Suraphon Thitithanakul'”

!Department of Agricultural Science and Technology, and ?Department of Fishery and
Coastal Resources, Faculty of Science and Industrial Technology,

Prince of Songkla University, Surat Thani Campus, Surat Thani Province 84000
*Corresponding author e-mail: thitid3@hotmail.com

The morphological characteristics specific to pollen of three pitcher plants, namely
Nepenthes mirabilis var. mirabilis, N. mirabilis var. globosa and N. thorelii (suratensis)
were determined using acetolysis coupled with Scanning Electron Microscopy (SEM).
The results show that the monad pollen types were similar in palynological
characteristics, consisting of tetrads with radially symmetric pollen shape. The polar
axis and equatorial axis of pollen were in the range 0.95-0.99 um across the three
species. The pollens were prolate-spheroidal in shape with scabrate exine sculpturing
of pollen cell wall. As a highlight of this study, we found that the sculpturing-scabrate
height and density per 100 um? of pollen exine had significant differences (p<0.01)
distinguishing the species. The rank order by sculpturing-scabrate height was
N. mirabilis var. mirabilis, N. thorelii (suratensis) and N. mirabilis var. globosa. The
average sculpturing-scabrate density gave the rank order N. thorelii, N. mirabilis var.
globosa and N. mirabilis var. mirabilis. In conclusion, the morphology of pollen
particles could assist in the identification of Nepenthes species and varieties in
Thailand.

Keywords: Pollen morphology, Nepenthes spp., Scanning Electron Microscopy
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An old-growth - late secondary forest ecotone on the Mo Singto Plot,
Khao Yai National Park

Warren Y. Brockelman®’, Anuttara Nathalang’, Jantima Santon?, Umaporn
Matmoon1, Rathasart Somnuk’, Wirong Chanthorn?

INational Center for Genetic Engineering and Biotechnolosy, National Science and
Technology for Development Agency, Pathum Thani Province 12120, *Faculty of
Environment, Kasetsart University, Bangkok 10900

*Corresponding author e-mail: wybrock@cscoms.com

Most tropical forests are in some stage of succession or development; very few are
truly mature forests. Identifying a “mature” forest is often problematical; the less
committal term “old growth forest” is often preferred. Many apparently well-
developed, tall forests show evidence of actually being in a late successional stage.
Such is the case on the Mo Singto Plot, where the northeastern section of the plot
contains trees of large size of species that typically regenerate after a catastrophic
event such as a severe storm. We hypothesize that such an event occurred on the
Mo Singto Plot at least 100 years ago, and initiated secondary succession over nearly
half of the plot, while leaving the other half relatively unchanged. We review the
evidence that supports this hypothesis, and provide a list of types of vegetative
evidence that, in general, can be used to distinguish old growth (OG) forest from late
successional (SF) forest in areas where they can be compared. The main, and initial,
evidence that led us to diagnose SF forest on the plot was the presence of large (>80
cm diameter) trees that typically occur as young individuals in early succession, but
which are not recruiting under present conditions in the late stages of succession.
Such species have unimodal diameter distributions which can be quantified using
parameters of the fitted Weibull distribution. At Mo Singto, these species include

Choerospondias axillaris, Balakata baccata, Fraxinus floribunda and Toona ciliata.

Keywords: forest development, forest structure, secondary succession
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Alpha-glucosidase inhibitory activity of Caesalpinia sappan L. extracts
in the facing area of wild elephants threat

Apaporn Boonmee”, Sunisa Suwancharoen, Teerapich Kasemsuk,

Nuntaporn Moonrungsee, Poonyanuch Dumrikit, Sakulthip Phuthawan, Atittiya Posan
Department of Chemistry, Faculty of Science and Technology, Rambhai Barni Rajabhat
University, Chantaburi Province 22000

*Corresponding author e-mail: apaporn.b@rbru.ac.th

Diabetes is a condition associated with hyperglycemia in the blood. One therapeutic
approach to treat diabetes is to retard the absorption of glucose via inhibition of
enzymes, such as alpha-glucosidase. This study investigated the alpha-glucosidase
inhibitory activity of Caesalpinia sappan L. in wild areas of Pongnamron district at
Chantaburi province, the area facing wild elephants’ threat. The most widely used
part of this plant is the core whereas other parts of this plant are left behind as waste.
Therefore, to encourage the farmers find value using this plant part, alpha-glucosidase
inhibitory activity of sappan tree was studied. The results presented that alpha-
glucosidase inhibitory activity of the ethanol extracts from fern, core and shell sappan
at a concentration of 0.1 mg/ml was 66.21+1.91%, 71.94+1.55% and 81.11+0.00%,
respectively, which is higher than acarbose (34.93+0.00%), an anti-diabetes drug, at
the same concentration. This work showed the possibility of sappan tree to be
developed as diabetes medication in the future which may lead to income generation

for the farmers in the area in threat of wild elephants.

Keywords: sappan, anti-diabetes, acarbose
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Botanical studies of domestic field crops and indigenous knowledge in
upper Northern of Thailand (Lampang Lamphun Nan and Payao)

Udomwit Vaidhayakarn* Kanyarat Champathong
Field and Renewable Energy Crops Research Institute,
Department of Agriculture, Bangkok 10900

*Corresponding author e-mail: uvaidhayakarn@yahoo.com

The morphological study of Indigenous field crops in northern of Thailand, the survey
and collecting plant sample were the methodology of this study. In addition, the
usage of local field crops was asked and noted from the primitive farmer communities
as mountaineers. This study covered 4 provinces including Lampang, Lamphun, Nan
and Payao during 2012-2015. The results revealed that 63 plant samples were found
and identified into 10 families, 17 genera and 19 species. The most speciose were in
Fabaceae and Poaceae having 4 species in each family. Three and two species were
in Euphorbiaceae and Malvaceae. The 4 families covered 68.4 percentage of all
collected samples. However, the families Asteraceae, Cannabinaceae, Lamiaceae,
Moraceae, and Pedaliaceae comprised only 1 species in each family. The results can
be divided in to 5 groups based on utilization. There are 10 crops as crops for food
comprising 53%, four fiber crops at 21%, 3 oil crops at 16%, and 1 crop for herbal and
ornamental at 5%, respectively. The collected data will used to establish a plant

database including local wisdom data for conservation and protection of plant variety.

Keywords: Domestic Field Crops, Upper Northern of Thailand
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MUSHROOM
AND OTHER MICROBES
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Antioxidant activity of the medicinal mushroom genus Phellinus

Chutiporn Ratchata’, Piyanate Chantiratikul?, Khwanyuruan Naksuwankul®”
!Department of Biology and Natural Medicinal Mushroom Museum, and “Department of
Chemistry, Faculty of Science, Mahasarakham University, Mahasarakham Province, 44150

*Corresponding author e-mail : khwanruan.p@msu.ac.th

Phellinus is a medicinal mushroom belonging to family Hymenocheataceae. It is an ingredient
used in Thai traditional medicine. The objective of this study is to investigate the antioxidant
activity from  Phellinus spp. including Phellinus gilvus, P. igniarius, P. pini,
P. linteus and P. rimosus. All mushrooms were extracted using 80% ethanol, 80% methanol
for 24 hours and hot water at 95 degree Celsius for 3 hours, using DPPH assay with ascorbic
acid for standard. The scavenging activity on DPPH radical of ethanol extract of P. rimosus
(EC50=2.59 pg/ml) has stronger antioxidant effect than ascorbic acid (EC50=6.13 ug/ml). P.
gilvus extracted by ethanol and methanol shows a good result for antioxidant activity having
EC50=7.48 pg/ml, EC50=7.91 pg/ml, respectively. The results of the study of antioxidant
activity from Phellinus spp. can be development into a supplement in the future.

Keywords : antioxidant, medicinal fungi, Phellinus spp.
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DNA detection of edible Amanita by using specific primer

Natthawut Wiriyathanawudhiwong?*, Sujinda Sommai, Umpawa Pinruan,
Thitiya Boonpratuang

National Center for Genetic Engineering and Biotechnology, National Science and
Technology Development Agency, Pathum Thani Province 12120

*Corresponding author e-mail: natthawut.wir@biotec.or.th

Amanita is a popular mushroom in the Northern and Northeastern part of Thailand.
Although there are both edible and poisonous Amanita, they are taxonomically
clearly separated. Edible Amanita species are classified in the Caesareae section,
including A. javanica, A. rubromaginata, A. hemibapha and A. princeps that are found
in Thailand, while poisonous Amanita species, such as A. exitialis, A. concentrica and
A. rimosa that are found in Thailand, are classified in the Amanita and Phalloidieae
sections. Moreover, A. smithiana in the Lepidlla section is found to cause acute renal
failure. However, morphological classification of mushrooms faces a problem when
the specimen is incomplete or too immature with no morphologically specific
characteristics, leading to misidentification and misuse. Therefore, our research team
has developed an edible Amanita detecting method, using a polymerase chain
reaction (PCR) with a primer specific to Amanita in the Caesareae section, yielding
approximately 200-bp of PCR product. This method gives none or different size of PCR
product when poisonous mushrooms are examined, such as Chlorophyllum
molybdites, Limacella sp., and Lepiota sp. The research results will be used for edible
Amanita detection and may be developed to a test kit for poisonous Amanita in the

future.

Keywords : Amanita, DNA detection, specific primer
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A report of poisonous mushrooms and their toxicity in Dong Yai

community forest in Amnat Charoen Province, Thailand

Tuksaporn Thummarukcharoen®’, Maneerat Pobkwamsuk’,

Natthawut Wiriyathannawudhiwong®, Rattaket Choeyklin?,

Prapapan Sawhasan®, Patarachai Chuthamas®, Thitiya Boonpratuang®

IThe Center for Genetic Engineering and Biotechnology, The National Science and
Technology for Development Agency, Pathum Thani Province 12120, ?Biodiversity-Based
Economy Development Office (Public Organization) Bangkok 10210, *Agricultural Science
Program, Mahidol University Kanchanaburi Campus Chaiyok, Kanchanaburi Province 71150,
*Plant Genetic Conservation Project, Chitralada Villa, Bangkok 10303

*Corresponding author e-mail: tuksaporn.thu@biotec.or.th

Over the past 10 years, the morbidity and mortality rates of mushroom poisoning are
increasing. According to the epidemiological surveillance report, at least 7 to 8 people
die from poisonous mushroom-consumption every year. Amnat Charoen is one of the
provinces with the highest rate of illness per 100,000 population, caused by the
confusion between edible and inedible mushrooms, as reported in epidemiological
surveillance. Based on the research on diversity and utilization of wild mushroom in
Dong Yai forest, Hua Taphan District, Amnat Charoen Province, there are 17 species of
poisonous mushrooms classified into 3 groups. The first group is toxic to the
gastrointestinal tract (Gastrointestinal Syndrome) such as Agaricus duplocingulatus,
Chlorophyllum molybdites, Gymnopus menehune, G. austrosemihirtipes, G. indoctus,
G. menehune, Scleroderma sinnamariense and Pisolithus abditus. The second group
has neurotoxins, which effect autonomic nervous system (Muscarin Syndrome) such
as Clitocybula sp., Entoloma flavovelutinum and Trogia infundibuliformis, and effect
central nervous system (Hallucinogenic syndrome) such as Gymnopilus dilepis and G.
lepidotus. The last group has still no report about its toxins, such as Coniolepiota

spongodes, Micropsalliota sp., M. megarubescens, and M. xanthorubescens.

Keywords : poisonous mushrooms, toxicity
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Effect of paper sludge from paper industry on growth and yield of

Bhutan oyster mushroom

Wipaporn Thepjan’, Taworn Vinijsanun?, Satanee Sakoolwatana?,

Prapapan Sawhasan®”

Division of Agricutural Science, Mahidol University Kanchanaburi Campus, Kanchanaburi
Province 71150 *Kaset Thai Organic Fertilizer Co., Ltd., Kanchanaburi Province 71130

*Corresponding author e-mail: prapapansaw@gmail.com

Paper sludge is a solid residue in paper making process from paper industry. This solid
residue has large volume, but its utilization is rather limited. The aim of this study was
to investigate effects of paper sludge on mycelium growth and fruiting body
production of Bhutan oyster mushroom (Pleurotus sp.). Paper sludge and fermented
paper sludge were mixed with the rubber tree sawdust in 10%, 20%, 30%, 40%, 50%
composition and used as a substrate for mushroom cultivation. The result showed
that mushroom mycelium cannot grow on a substrate of 50% paper sludge. However,
the growth of mycelium on the substrate of 10% paper sludge as well as either 10%
or 20% fermented paper sludge were good, similar to the growth of mycelium using
rubber tree sawdust substrate. In terms of fresh fruiting body weight, a substrate of
10%, 30%, 40% paper sludge and 10%, 20%, 30%, 40% fermented paper sludge
produced the best average fresh fruiting body weight, which is better than rubber tree
sawdust. A substrate of 20% paper sludge produced fresh fruiting body weight equal
the rubber tree sawdust. In addition, the result showed that a substrate of 40%
fermented paper sludge showed the best average dry fruiting body weight, while a
substrate of 40% paper sludge and 40% fermented paper sludge showed the best
protein content (24.59+0.08 and 24.43+0.02, respectively). These results indicated that
paper sludge is a potential substrate for Bhutan oyster mushroom cultivation when

used in the appropriate amount.

Keywords: paper sludge, mushroom cultivation, Bhutan oyster mushroom
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The report of the genus Hohenbuehelia, a saprobic
Nematode trapping fungus

Maneerat Pobkwamsuk, Tuksaporn Thummarukcharoen,

Natthawut Wiriyathanawudhiwong, Pachara Chotjittrakorn, Pucharapa Puyngain,
Atinoot Wiriyageerapipat, Thitiya Boonpratuang*

National Center for Genetic Engineering and Biotechnology, National Science and
Technology Development Agency, Pathum Thani Province 12120

*Corresponding author e-mail: thitiya.boon@biotec.or.th

The genus Hohenbuehelia Schulzer is classified in the family Pleulotaceae due to the
presence of pink basidiospores, smooth surface, and cylindrical shape. In its sexual
state, this saprobic mushroom lives on trees and degrade wood as nutritional source,
but in asexual state, it grows as mycelium in soil. This anamorph has been reported
to be one of the nematode-trapping fungi, named as the genus Nematoctonus
Drechaler. In Thailand, 3 specimens were reported during 1982 to 2008 and were
identified as Hohenbuehelia petaloides (Bull.) Schulzer (Location not specified), H.
panelloides Hgil., a new species from Chiang Mai in Thailand in 1982, and H. reniformis
Singer from Narathiwat, respectively. Based on a survey between 2008 to 2017 year,
6 samples were additionally collected from Nakhon Ratchasima, Amnat Charoen, and
Surat Thani provinces. Morphological identification using unique structures in the cap
and metuloid cystidia of the gill, together with phylogenetic analysis of internal
transcribed spacer (ITS) rDNA sequences have revealed that they were classified into
3 different species, Hohenbuehelia grisea (Massee) E. Horak, a new record for Thailand,
and 2 other potentially new species. The isolates from these mushrooms will be

further studied for the control of soil nematodes in the future.

Keyworeds: Mushroom Taxonomy, Nematode trapping
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Seven new Ophiocordyceps species and one new record
with superficial perithecia in Thailand

Kanoksri Tasanathai* Donnaya Thanakitpipattana, Artit Khonsanit,

Wasana Noisripoom, Suchada Mongkolsamlit, Jennifer Luangsa-ard

Microbe Interaction and Ecology Laboratory (BMIE), The National Center for Genetic
Engineering and Biotechnology, National Science and Technology for Development Agency,
Pathum Thani Province 12120

*Corresponding author e-mail: tasanatai@biotec.or.th

Seven new Ophiocordyceps species from Thailand are described: 1) O. brunneinigra;,
and 2) O. spataforae, which are parasitic to Hemiptera; 3) O. brunneiperitheciata,
4) O. geometridicola; 5) O. multiperitheciata; 6) O. pauciovoperitheciata; and
7) O. pseudoacicularis, which parasitize Lepidoptera larvae. O. brunneinigra,
O. pauciovoperitheciata, O. brunneiperitheciata are found on the underside of leaves
and produce loosely distributed and sparse perithecia, with up to 30 perithecia
developing in the central part of the stromata, while O. multiperitheciata,
O. pseudoacicularis are found in the leaf litter and produce abundant and tightly
packed perithecia starting from the base of the stroma up to the apex.
O. spataforae, also found in the leaf litter, was immature and still had very few
perithecia along the bottom center of the stroma. O. geometridicola was found on
twigs and produce loosely distributed perithecia along the entire stroma. Based on
their morphologies and phylogenetic positions, they differ from species previously
described such as Ophiocordyceps acicularis, O. atewensis, O. cochlidiicola, and O.
crinalis, in the shape and sizes of distinguishing characters such as perithecia,
ascospores and conidia. We also report a new record of O. macroacicularis in
Thailand.

Keywords: Taxonomy, Phylogeny, Ophiocordyceps
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New species and new records of puffball fungi from northern Thailand

Jaturong Kumla, Nakarin Suwannarach, Saisamorn Lumyong*
Department of Biology, Faculty of Science, Chiang Mai University,
Chiang Mai Province 50200

*Corresponding author e-mail: saisamorn.l@cmu.ac.th

In this study, the puffball fungi in northern Thailand were studied since 2014 until
present. The obtained puffball fungi were identified based on morphology and
molecular analysis. The results showed that three fungal species, Calvatia
holothurioides, Morganella puiggarii and M. purpurascens were new records and one

new species, Scleroderma suthepense.

Keywords: macrofungi, phylogeny, taxonomy
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Rhexoacrodictys and Endophragmiella (Sordariomycetes):
two wood-decaying fungi from Thailand

Charuwan chuaseeharonnachai®’, Natapol Pornputtapong®® Sayanh Somrithipol’,
Nattawut Boonyuen’

IThe Center for Genetic Engineering and Biotechnology, National Science and Technology
Development Agency, Pathum Thani Province 12120, ?Department of Biochemistry and
Microbiology, Faculty of Pharmaceutical Sciences, and Research Unit of DNA Barcoding of
Thai Medicinal Plants, Chulalongkorn University, Bangkok, 10330

*Corresponding author e-mail : charuwan.chu@biotec.or.th

During a study of saprobic micro-fungi on dead plant litters in Thailand (between
2012-2017), Rhexoacrodictys spp. and Endophragmiella spp. were discovered in
terrestial and freshwater habitats. These two genera share similar morphological
characters in having darkly pigmented conidiophores and septate conidia, which
produced holoblastically with rhexolytic secession. In this study, phylogenetic analysis
using combined four loci (ncLSU, ncSSU, ITS and tub2), together with morphological
observations  supported these Rhexoacrodictys collections in the family
Savoryellaceae (order Savoryellales). We also propose new combination for R.
quadriguttata. Concomitantly, Rhexoacrodictys cf. fimicola and Rhexoacrodictys sp.
are going to be uncovered for their properl taxonomic position. Based on only
morphological features of Endophragmiella spp., we also demonstrated that two Thai
species (Endophragmiella neovariabilis and E. bitunicata) are newly described, two
Thai taxa (E. multiramosa and E. resinae) are recorded for the first time, and 1 known

taxon (E. boewei) is reported from Thailand.

Keywords: micro-fungi, morphological characterizatics, phylogenetic analysis
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A study on appropriate approaches to incubate soil specimens and
isolate soilborne fungi from the natural hot-spring

Jureerat Ueapattanakit*, Audsanee Meejanghan, Kusalin Som-A,

Veera Sri-Indrasutdhi

Fungal Biodiversity Laboratory (BFBD), The National Center for Genetic Engineering and
Biotechnology, National Science and Technology Development Agency,

Pathum Thani Province 12120

*Corresponding author e-mail: jureerat.uea@biotec.or.th

Incubation and isolation techniques of soilborne fungi from natural hot-spring are
important approaches to acquisition of good fungal representatives. Due to the
importance of appropriate temperatures and isolation media, this study aim to
compare various temperature levels for soil sample incubation, and to investigate for
the selective media for fungal isolation by using the serial dilution method, and the
calculation of the fungal colony forming unit per gram of soil (CFU/g). Three
temperature levels (40°C, 5°C and room temperature) for soil specimens incubation,
and three isolation media (Potato Dextrose Agar; PDA, Glucose Yeast Agar; GYA and
Glucose Ammonium-Nitrate Agar; GAN) for fungal isolation were used to compare the
results between the isolation from soil samples which were incubated for 8 hours
after sampling and soil samples which were immediately isolated at the site (control).
The results showed that isolation from soil samples incubated at the room
temperature and immediate isolation (or the control) have similar value of 7.5x106
CFU/g while the isolation from soil samples incubated at 5°C and 40°C were 2x106
CFU/g and 2x105 CFU/g, respectively. Moreover, the GAN isolation medium showed
the highest number of fungal isolates (14) while PDA and GYA provided 12 and 10
isolates, respectively. However, this is a preliminary study from one sampling site. The

other appropriate approaches are under investigation.

Keywords: Fungi, Hot-spring, Incubation, Isolation
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Diversity of Family Ganodermataceae (Basidiomycota) in
Ban Phao Thai Community Forest, Phitsanulok Province, Thailand

Didsanutda Gonkhom?*", Supaporn Lamlerttorn’, Nareeluk Nakaew’,

Wassana Chatdumrong’, Urat Pimolsri*, Anan Thawthong? Naritsada Thongklang®
!Department of Microbiology and Parasitology, Naresuan University, Muang Phitsanulok,
Phitsanulok, 65000 “Center of Excellence in Fungal Research, Mae Fah Luang University,
Chiang Rai 57100

*Corresponding author e-mail: didsanutda8725@gmail.com

Family Ganodermataceae (Donk) Donk is an important group of the order Polyporales,
Basidiomycota. They are used as medicinal mushrooms in Asia over a very long time.
They are widely exploited in oriental traditional medicine for various health benefits
with high market values . However, the strain used in commercial production is
imported, although Thailand is known for diverse biological resources. The Ban Phao
Thai community forest is located at 568 meters above sea levels with many natural
resources including mushrooms. Therefore, it is worth studying the diversity of family
Ganodermataceae in this area as the species found might be used as an indicator
species for potential applications in the future. The mushroom collections were
carried out during August to December 2017 in Ban Phao Thai community forest. The
species were photographed in situ and at laboratory. The wild strains were described
in details with macromorphological characters and micromorphological characters.
The macromorphological characters include the structure of fruiting bodies and
spores, the chemical and color change and habitat. The micromorphological
characters will document pertinent anatomical structures. Size and shape of each
microscopical structure will be obtained based on at least 20 measurements under
microscope. Twenty seven mushroom specimens were identified based on macro and
micro morphological characteristics. The most dominant genus was Amauroderma sp.
(61.5%), followed by Ganoderma sp. (27 %) and Haddowia sp. (11.5%). This study
suggests that this community forest is a valuable resource that can provide a valuable

habitat for mushrooms of family Ganodermataceae.

Keywords : mushroom, Ganodermataceae, community forest
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Effect of size of culture media bag on mycelium growth and fruiting body
formation of Agrocybe cylindracea

Thidaporn Theunpao*, Todsaporn Thongthieng

Ratchaburi Education Center, King Mongkut’s University of Technology Thonbuburi,
Bangkok, 10140

*Corresponding author e-mail: thidaporn.the@mail.kmutt.ac.th

Yanangi mushroom (Agrocybe cylindracea) is a widespread edible mushroom in
Thailand. Although, a study of Yanangi mushroom growth on culture media bag was
widely presented, the effect of size of culture media on mycelium growth and fruiting
body formation was less studied. This study used four different size of culture media
bags, 1 kg of hard culture media, 1 kg of loose culture media, 0.5 kg of hard culture
media and 0.5 kg of loose culture media. The significantly highest result of mycelium
growth presented on 0.5 kg of loose culture media for first, second and third week of
incubation step. In turn, this size shown the significantly lowest fruiting body weight
and a number of fruiting bodies on fruiting body formation step for second and third
cultivation round. However, it presented highest length of fruiting body stalk for first
and second round. Then, results of 0.5 kg of loose length of fruiting body stalk were
decreased on the third round. It significantly less than length of fruiting body stalk of
1 kg of hard culture media, 1 kg of loose culture media and 0.5 kg of hard culture

media. Results of diameter of cap and stalk were not significantly difference.

Keywords: Yanangi mushroom, mushroom cultivation, culture media
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Truffles from northern Thailand

Nakarin Suwannarach, Jaturong Kumlaand, Saisamorn Lumyong*
Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai Province
50200

*Corresponding author e-mail: saisamorn.l@cmu.ac.th

Truffles (Tuber spp.) are well-known edible fungi and are the most expensive fungi in
the world. Italian white truffle (T. magnatum) and summer truffle (T. aestivum) are
highly prized food in European countries. Oregon whitish truffles (7. gibbosum and T.
oregonense) are commercially harvested in North America. Asian black truffle (T.
indicum) is one of the renowned commercial truffles in China. However, no Tuber
species have been reported from Thailand. During an investigation of hypogeous fungi
associated with tree species in northern Thailand since 2014 until present, we found
three interesting species of truffles. Morphological observation and phylogenetic
analysis revealed two of them as new species, T. thailandicum and T. lanaense. The
remaining species, T. magnatum, was found as a new record for Thailand. This
discovery is important to stimulate the investigations of truffles in Thailand, and will

help us understand more on the distribution and ecology of truffles in Asia.

Keywords: edible fungi, hypogeous fungi, phylogeny, taxonomy
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Hed-Rom-Kandum (Marasmius, Agaricales) in Romklao botanical garden

under the royal initiative, Phitsanulok province

Chatsamorn Kusolchuiy, Nopparat Wannathes*
Microbiology Program, Faculty of Science and Technology,
Pibulsongkram Rajabhat University, Phitsanulok Province 65000

*Corresponding author e-mail: wnopparat@gmail.com

A survey of Hed-Rom-Kandum (genus Marasmius) in Romklao botanical garden under
the royal initiative, Phitsanulok province, was investigated during July-October of 2017
in order to gain data of species diversity and distribution of Marasmius in lower-
northern  Thailand. Based on morphological and anatomical characters,
collections were classified in 3 sections; Globulares, Marasmius and Sicci, representing
13 species. Marasmius persicinus is reported for the first time in Thailand. Marasmius
sp.1 and Marasmius sp.2 are new species candidates that need further study on
molecular data to confirm our identification. A determinative key to species of
Marasmius found in study area was provided as a guideline for researchers who are

interested in this genus of fungi.

Keywords: tropical fungi, key, taxonomy
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Diversity of sporulating rice endophytic micro fungi associated with
Thai rice cultivars (Oryza sativa L.) collected in Suphanburi
and Chainat Provinces, Thailand

Nge Htwe Su-Han?, Onuma Piasai*, Pattavipha Songkumarn?, Nattawut Boonyuen?®"
!Department of Plant Pathology, Faculty of Agriculture, Kasetsart University, Bangkok
10900 2The National Center for Genetic Engineering and Biotechnology, National Science
and Technology Development Agency, Pathum Thani Province 12120

*Corresponding author e-mail: nattawut@biotec.or.th

This study investigated the diversity of 242 sporulating rice endophytic fungal (SREF)
isolates. In total, 49.08% of the isolates were associated with two rice cultivars
(Pathumthani 1 (PT 1) and RD 47) randomly obtained from selected sublocations in
Suphanburi and Chainat Provinces. All SREFs were preliminarily identified based on
their morphological traits and found to belong to 21 species in 17 genera. However,
this study did not analyze sterile mycelia, which accounted for 251 isolates (50.91%).
The four most frequently isolated SREF species were Nigrospora oryzae, Curvularia
clavata, Nodulisporium gregarium and Drechslera hawaiiensis. Six species,
Cladosporium cladosporioides, Humicola grisea, Pestalotiopsis sp., Phialophora sp.,
Trichoderma virens and Ulocladium chartarum, were considered rare because they
only occurred once (overall FO=0.08%). Our results provide insight into SREF diversity
and contribute to our basic knowledge of the relationship between fungal biodiversity

and host/location origin, thus providing information on SREF communities.

Keywords: rice fungi, species diversity, Thailand
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Culture medium improvement for Ophiocordyceps camponoti-leonardi
and Ophiocordyceps camponoti-saundersi

Nuntanat Arnamnart*, Suchada Mongkolsamrit, Noppol Kobmoo,

Jennifer Luangsa-ard

Microbe Interaction and Ecology Laboratory, National Center for Genetic Engineering and
Biotechnology, National Science and Technology Development Agency,

Pathum Thani Province 12120

*Corresponding author e-mail: Nuntanat.arn@ncr.nstda.or.th

Ophiocordyceps camponoti-leonardi and Ophiocordyceps camponoti-saundersi are
entomopathogenic fungi which can specifically infect the formicine ants Camponotus
leonardi and Camponotus saundersi, respectively. They are in order Hypocreales,
family Ophiocordycipitaceae. In vitro, they are fastidious insect fungi so it is necessary
to improve the formula of medium to increase efficiency to culture and get more
mycelium. From the experiment to improve the ingredient formula, we found that
ammonium nitrate, zinc sulfate heptahydrate and polyethyleneglycol are effective to
induce germination to produce mycelium faster and retard pigmentation compared
with the other formulas. The mycelium of Ophiocordyceps camponoti-saundersi and
Ophiocordyceps camponoti-leonardi can also germinate on days 7 and 9,
respectively. As the result, increased mycelium facilitated DNA extraction, we got the

pure DNA at higher concentration and able to use it for further research.

Keywords: Ants pathogenic fungi, Culture medium, medium development
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Utilization of mushrooms around Nam Phong National Park and
Phu Wiang National Park, Khon Kaen Province

Baramee Sakolrak®", Somyjittiya Srisuwun?, Winanda Himaman?, Kittima Duengkae®,
Panrada Jangsantear®

1Office of the Forest Herbarium, Forest and Plant Conservation Research Office,
ZInternational Cooperation Subdivision, Division of Foreign Affairs, ® Forest Conservation
Research Division, and “Office of Deputy Director General (Dr. Pinsak Suraswadi), Forest
and Plant Conservation Research Office, Department of National Parks Wildlife and plants,
Bangkok 10900

*Corresponding author e-mail: sakolrak.b@gmail.com

Utilization of mushrooms around Nam Phong National Park and Phu Wiang
National Park, Khon Kaen Province and one community market (Khum Ya Daeng
community market near Nam Phong National Park) were studied during April to
July 2017. Eighty mushroom samples were classified into 56 species based on
study of their morphological characters. Twenty-four specimens were identified
into genus level. In total, they were placed into 34 genera, 23 families, 10
orders, and 3 classes. These mushrooms can be classified into 15 saprophytic
mushrooms, 59 ectomycorrhizal mushrooms, 5 termite mushrooms, and one
plant pathogenic mushroom based on its roles in forest ecosystem. Most of
mushrooms were found in May (66%). Utilization of mushrooms patterns from
the survey 48 sampled households answered that 33.33% of households kept
mushrooms for consumption whereas 66.67% for consumption and distribution
or trading. The results revealed that the economic benefits of collected
mushrooms throughout the year were valued at 445,487.88 Baht. In details, the
usage for private household consumption has a value of 136,262.85 Baht per
year and indirect use as distribution has value of 309,225.03 Baht per year. The
net total value of wild mushrooms was 351,620.88 Baht or 7,325.44 Baht per
household.

Keywords: Species Diversity, Edible Mushrooms, Economic Value
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The optimum ratio of materials to spawn of Astraeus

Prasert Srikitikulchai*, Sarunyou Wongkanoun, Sujinda Sommai

Microbe Interaction and Ecology Laboratory (BMIE), The National Center for Genetic
Engineering and Biotechnology, National Science and Technology Development Agency,
Pathum Thani Province 12120

*Corresponding author e-mail: prasert@biotec.or.th

The six main materials (potato, germinated rice, sorghum, corn, rice and cassava) were
used in optimization for spawn of Astraeus odoratus. Ten supplemental materials also
added in this study were perlite, vermiculite, loam, rice straw, water hyacinth, coconut
husk, rice husk, bran, sawdust and brown sugar. Our preliminary results showed that
sorghum was the best main material; and the best supplemental materials were loam,
sawdust and rice straw based on the maximum yield of biomass of A. odoratus.
Proportion of both main and supplemental materials mixed into 11 formulas in
different ratios were determined. The results revealed that the best optimum
condition recorded in these formulations was the ratio of 1.5: 1: 1: 1, based on
sorghum supplemented with loam: sawdust: rice straw. This formulation gave an
amount of glucosamine with 88.82 mg/¢ spawns, and yield biomass content with
118.97 mg/g spawns at 45 days. The biomass grown with mycelia was reduced (97.41
mg/g) after spawn running period until 90 days, and the most appropriate moisture

content was 70-80 percent.

Keywords: Astraeus odoratus, agricultural materials and formulation
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Diversity of Saprobic fungi in Ban Phaothai Community forest,
Phitsanulok Province

Phongswat Khamsuntorn®*, Sujinda Sommai', Supaporn Lamlertthon?,

Umpawa Pinruan’

IThe National Center for Genetic Engineering and Biotechnology, National

Science and Technology for Development Agency, Pathum Thani Province 12120 2 Centre of
Excellence in Fungal Research, Faculty of Medical Science, Naresuan University, Phitsanulok Province
65000

*Corresponding author e-mail: Phongswat.kha@ncr.nstda.or.th

The objectives of this study were to collect, isolate and identify saprobic fungi in Ban
Phaothai community forest, Phitsanulok Province, in a collaboration between
Naresuan University and the National Center for Genetic Engineering and
Biotechnology (BIOTEC). Thirty samples of twigs and leaves were collected and
observed for fungi. One hundred five fungal species were recorded and identified,
including 21 ascomycetes (5 genera, 6 species and 15 unidentified) and 82 fungi with
only an asexual form (37 genera, 68 species and 16 unidentified). The most common
fungi are Lauriomyces sp. (6.4%), Cylindrocladium sp. (6.4%), Chalara sp. (5.5%) and
Ellisembia sp. (3.7%). The saprobic fungi in this area showed high diversity, and various
species were specific to host tissues. In addition, two new fungi were identified as new
species and it is in the process to study their phylogeny. This community forest is a
great area to study biodiversity and many new fungal species can be found that are
considered to be potential sources of novel natural products for medicine and

agriculture.

Keyword: Morphology, Identification, Ascomycete
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Marine fungal species from Chun Buri, Satun and Trat Provinces,
Thailand and their antioxidant activity

Panida Unagul’’, Satinee Suetrong’, Sita Preedanon’, Anupong Klaysuban’,
Jariya Sakayaroj*, Tanuwong Sangtian?

INational Center for Genetic Engineering and Biotechnolosy, National Science and
Technology for Development Agency, Pathum Thani Province 12120

2Department of Marine and Coastal Resources, Chaeng Wattana Road, Bangkok 10210
*Corresponding author e-mail: panidau@biotec.or.th

Marine fungi are a rich source of chemically diverse products with a broad range of
biological activities and serves as a source of potential lead products for
pharmacological and medicinal applications. In this study, sixty five marine fungi
species including 28 strains of true marine fungi and 37 strains of endophytic marine
fungi isolated from various sites of Chon Buri, Satun and Trat provinces were identified
based on morphological and molecular data. Fungal extracts were evaluated for
antioxidant activity by DPPH (1,1-diphenyl-2-picril-hydrazyl). Only five fungal or 7.7%
of tested marine fungi extracts showed the highest antioxidant activity (>50 %)
particularly Morosphaeria ramunculicola providing 80% inhibition. This result revealed

a potential of marine fungi as a natural antioxidant source.

Keywords: antioxidant activity, endophytic marine fungi, true marine fungi
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Taxonomy and phylogeny of saprophytic fungi from mangrove habitats in
southern Thailand.

Monika C. Dayarathne®%*%, E.B. Gareth Jones*®, Kevin D. Hyde*?*4,

Putarak Chomnunti*?"

ICenter of Excellence in Fungal Research and %School of Science, Mae Fah Luang
University, Chiang Rai 57100, Thailand.

SWorld Agro forestry Centre East and Central Asia Office, Kunming 650201, China. *Key
Laboratory for Plant Biodiversity and Biogeography of East Asia (KLPB), Kunming Institute of
Botany, Chinese Academy of Science, Yunnan, China. 5Deportment of Botany and
Microbiology, King Saudi University, Riyadh, Saudi Arabia

*Corresponding author e-mail: putarak.cho@mfu.ac.th

We have collected 200 fungal specimens amply from Avicennia marina, Bruguiera
cylindrica, Rhizophora apiculata, Rhizophora mucronata, Sonneratia alba and
Xylocarpus spp. in an investigation of mangrove associated ascomycetes from
southern Thailand viz Prachuabkirikhan, Phang Nga, Krabi, Phuket and Ranong
Provinces. Phylogenetic analyses with Maximum parsimony, and Maximum likelihood
using LSU, SSU, ITS, RPB2, TEF and [TUB resulted to fifteen new species,
Cryptosphaeria halophila, Diatrype mangrovei, Halodiatrype avicenniae, H. salinicola,
Jattaea bruguierae, Pleurotrema phetchaburiensis, P. thailandica,
Neocamarosporium salicorniicola and a number of existing taxa that lack molecular
data in Genbank and new types designated when necessary. The results confirmed
their phylogenetic placements within natural classification system. This study further
aimed to investigate relationship of parasitic, saprophytic and endophytic fungi of
mangroves. Twenty isolates generated during this study would subject to extract
bioactive compounds and identify them for further investigation as potential source

for commercially important bioactive compounds.

Keywords: Ascomycetes, Mangrove, RAXML, Saprophyte
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The preservation of insect fungi using filter paper technique

Rachada Promharn*, Suchada Mongkolsamrit, Kanoksri Tasanatha,

Wasana Noisripoom, Jennifer Luangsa-ard

Microbe Interaction and Ecology Laboratory, National Center for Genetic Engineering and
Biotechnology, National Science and Technology Development Agency,

Pathum Thani Province 12120

*Corresponding author e-mail: krachada@biotec.or.th

The preservation of insect fungi using filter paper technique, was used and developed
based on preservation of Pyricularia grisea. One hundred fifty isolates of Beauveria,
Cordyceps, Hirsutella, Metarizium, Ophiocordyceps, Polycephalomyces and
Torrubiella were investigated. Tiny pieces of agar with mycelia from pure cultures of
insect fungi were placed in the sterile filter paper at 4-5 points and incubated them
at 25°C for 7-20 days. After mycelia grown in filter paper, the filter papers were dried
out in desiccators, then cut in to small piece of in sterile aluminum foil and sealed
with vacuum. The results showed that fungal cultures during 2012 can grow on PDA
and produce spores within 7-20 days. The survival rates were between 80-100%.
Especially, Beauveria, Cordyceps, Hirsutella, Metarizium, Ophiocordyceps,
Polycephalomyces and Torrubiella can be preserved by the filter paper technique for

long term period of more than 5 years.

Keywords: preservation, insect fungi, spore
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Three new species of Ophiocordyceps species attacking larvae of
Coleoptera in Banphao Thai Community Forest, Phitsanulok Province

Wasana Noisripoom?®”, Suchada Mongkolsamrit!, Supaporn Lamlertthon?,

Kanoksri Tasanathai’, Donnaya Thanakitpipattana®, Nuntanat Arnamnart’,
Jennifer Luangsa-ard’

!National Center for Genetic Engineering and Biotechnology, National Science and
Technology Development Agency, Pathum Thani Province 12120 ?Center of Excellence in
Fungal Research Faculty of Medical Science, Naresuan University,

Phitsanulok Province, 65000

*Corresponding author e-mail: wasana.noi@biotec.or.th

The genus Ophiocordyceps belongs to a group of entomopathogenic fungi, and a well-
known species in Ophiocordyceps is Ophiocordyceps sinensis or “Thang Chao”. Most
species in Ophiocordyceps have fibrous, hard, wiry and dark colored stromata. During
a survey of entomopathogenic fungi in Banphao Thai Community Forest, Phitsanulok
Province, we found three novel Ophiocordyceps species attacking larvae of
Coleoptera. Based on the morphological characteristics of stroma, it revealed three
species. Ophiocordyceps sp. nov 1 resemble O. gracillis by having globose fertile part
and produces at the terminal of stroma. The Ophiocordyceps sp. nov 2 is identified
as O. cf. brunneipunctata by having cylindric, solitary, fertile head which was distinctly
subterminal with anamorph, its stroma and perithecia are longer and wider than those
reported for O. brunneipunctata. In Ophiocordyceps sp. nov 3, the fertile part is
cylindrical to narrow ovoid which resembled O. (ongissima attacking cicada nymphs.
In all these three species, the stroma has completely immersed perithecia. The
phylogenetic analysis of multiple genes: Internal transcribed spacer (ITS), large subunit
nuclear ribosomal DNA (LSU), translation elongation factor 1 alpha (tef), and RNA
polymerase Il subunit 1 (rpb1), clearly placed our three Ophiocordyceps species in
the genus Ophiocordyceps. Ophiocordyceps sp. nov. 1 is fitted in the ‘ravenelii’ clade,
while Ophiocordyceps sp. nov. 2 and Ophiocordyceps sp. nov. 3 belong to ‘sobolifera’
clade. These three Ophiocordyceps species can be distinguished closely from related
described species. Therefore, they will have proposed them as new species in genus
Ophiocordyceps from Thailand.

Keywords: Ophiocordyceps, entomopathogenic fungus, molecular
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Biodiversity of endophytic actinomycetes from wild orchids in
Phu Khiao-Nam Nao Forest Complex and potential production for
plant growth promoting agents

Winanda Himaman®’, Kannika Duangmal?, Supattra Areejanthawat!,

Panrada Jangsantear!, Baramee Sakolrak®, Kittima Duengkae®, Krisna Pongpanich!
IForest Conservation Research Division, *Office of the Forest Herbarium, Forest and Plant
Conservation Research Office, “Office of Deputy Director General (Dr. Pinsak Suraswadi),
Department of National Parks, Bangkok 10900 Departmant of Microbiology, Faculty of
Science, Kasetsart University Bangkok 10900

* Corresponding author e-mail: winandah@gmail.com

Two hundred and twenty-one actinomycete strains were successfully isolated from
wild orchid roots using starch casein agar and humic acid vitamin agar. The presence
of diaminopimelic acid (DAP) in whole-organism hydrolysates of the isolates and
mycelial formation were examined. Eighty-four isolates (69.4 %) contained the
LL-isomer of DAP, a result consistent with their assignment to the streptomycete
group. The remaining 37 isolates (31.4 %) were assigned to the non-streptomycete
group based on the presence of meso-isomer of DAP. These streptomycete group
were assigned to 4 spore-colour groups, which were gray, green, white and yellow. All
isolates were tested for their abilities to produce siderophores and solubilise
phosphate. Most isolates (100, 82.6 %) produced siderophores. Thirty-eight isolates
(31.4 %) solubilised phosphate. Most isolates which produced siderophores and
solubilize phosphate also produced indole-3-acetic acid. 16S rRNA gene analysis of
the representative of these two groups revealed that 27 isolates belonged to 16
species such as Actinomycetospora succinea, Amycolatopsis  bartoniae,
Micromonospora  aurantiaca, Micromonospora — avicenniae,  Micromonospora
chaiyaphumensis, ~ Micromonospora ~ humi,  Micromonospora  haikouensis,
Micromonospora halotolerans, Micromonospora olivasterospora, Micromonospora
terminaliae, Micromonospora tulbaghiae, Micromonospora schwarzwaldensis,
Streptomyces  cinerochromogenes,  Streptomyces  glomeratus,  Streptomyces

nanshensis and Streptomyces similanensis.

Keywords: Actinomycetes, Endophyte, Diversity, Plant Growth Promoting Agents, DNA

Sequence
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Three new records and a checklist of geothermal soil-borne fungi
in Thailand

Veera Sri-Indrasutdhi*, Jureerat Ueapattanakit, Charuwan Chuaseeharonnachai
Fungal Biodliversity Laboratory, The National Center for Genetic Engineering and
Biotechnology, National Science and Technology Development Agency,

Pathum Thani Province 12120

*Corresponding author e-mail: veera@biotec.or.th

Geothermal soil-borne fungi are microorganisms that play the functional role in
industrial process and contribute the bio-economic value. During 2016-2017, 54
natural geothermal sites from 14 provinces in Thailand were surveyed and
investigated. Those fungal databases were provided for the temperature profiles from
40 to 100°C. The purposes of this study are to collect and isolate the soil-borne fungi
from the geothermal habitats, and to identify the culturable fungi by using
morphological and molecular techniques. As the results, 396 geothermal soil-borne
isolates comprising 70 species were identified. They belong to 3 phyla, 6 classes, 14
orders, 26 families and 61 genera. The most abundant geothermal soil-borne fungi are
Penicillium (11.87%), Talaromyces (9.09%) and Aspergillus (14.65%) with 10 species
(47 isolates), 8 species (36 isolates) and 6 species (58 isolates) respectively. Moreover,
three new records in Thailand, Ochroconis gallopava, Scytalidium thermophilum and
Sterigmatomyces halophilus, were found, and the first checklist of geothermal soil-

borne fungi in Thailand is reported here.

Keywords: Checklist, Soil-borne fungi, New record, Taxonomy
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Diversity of Insect Fungus Ophiocordyceps nutans collected from
Central and North-Eastern parts of Thailand

Srikhun Khao-ngam®?', Nattawut Rungjindamai?, Suchada Mongkolsamrit!,

Wasana Noisripoom?, Janet Jennifer Luangsa-ard*

IMicrobe Interaction and Ecology Laboratory, National Center for Genetic Engineering and
Biotechnology, National Science and Technology Development Agency, Phathum Thani
Province 12120, Department of Biology, Faculty of Science, King Mongkut’s Institute of
Technology Ladkrabang, Bangkok, 10520

*Corresponding author e-mail: srikhun1121@hotmail.com

Entomopathogenic fungi or insect fungi has been reported worldwide especially in
South-East Asia. Thailand has one of the largest collections of insect fungi in the world
due to a huge geographic diversity. There are hundreds species of insect fungi
recorded in Thailand. In this study, we focus on the taxonomy and diversity of
Ophiocordyceps nutans (Hypocrales, Ophiocordycipitaceae). This fungus is a specific
parasite in stink bugs (Order Hemiptera). Specimens are usually found in leaf litter and
soil. Traditional classification of O. nutans is mainly based on two morphological
characters (1) Stroma is brown to blackish brown (2) Color of fertile head is red or
orange-yellow. The fungal specimens were collected from 3 locations (1) Ban Phao
Thai Community Forest (Phitsanulok), (2) Chet Kot Waterfall, Khao Yai National Park
(Saraburi) and (3) Tard Fah Waterfall, Phu Wiang National Park (Khonkaen). Eighteen,
11 and 6 specimens were collected, respectively. Morphological study was done at
microscopic level and 3 morphological features including perithecia, asci and
ascospores were photographed and measured. Phylogenetic relationship of 26
isolates of O. nutans was studied using a combined dataset consisting of internal
transcribed spacers regions (ITS) and large subunit of the ribosomal DNA (LSU),
Elongation Factor 1-alpha (EF1) and RNA polymerase Il Subunit B (RPB1). The results
showed that our 26 isolates of O. nutans were separated into 2 subgroups; (1)
subgroup A — 23 isolates are closely related to other O. nutans and (2) subgroup B -
3 isolates emerge as a new lineage and they should be assigned into a new species.
Further morphological comparisons and phylogenetic analyses are needed to confirm
the results.

Keywords: Entomopathogenic fungi, molecular phylogeny, taxonomy
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Diversity of yeasts isolated from wild mushrooms collected in Thailand

Sasitorn Jindamorakot*, Somjit Am-in
National Center for Genetic Engineering and Biotechnology, The
National Science and Technology Agency, Pathum Thani Province 12120

*Corresponding author e-mail: sasitorn@biotec.or.th

Seven hundred and twenty yeast isolates were isolated from wild mushrooms (474
samples) collected in Thailand. They were identified based on the sequence of D1/D2
domain of 26S rDNA. Four hundred and seventy isolates (65.3%) belong to
ascomycetous yeasts and 250 (34.7%) to basidiomycetous yeasts. Five hundred and
thirty-one isolates (73.8%) were identified as 118 known species in 37 genera. Fifty-
four isolates (7.5%) were identified as undescribed species and the remaining 135
isolates (18.8%) were identified as new species which differed from the nearest species
in 4 nucleotides or more in the D1/D2 domain and were considered to represent ca.
50 new species. The frequency of isolation of respective species showed that
basidiomycetous yeasts, Asterotremella humicola (207 isolates, 28.75%) is the
dominant species followed by ascomycetous yeast, Hanseniaspora uvarum (20
isolates, 2.8%). These data suggest that the yeasts living with wild mushrooms are
diverse at the generic and species level with many new species living in this habitat,
Candida kanchanaburiensis sp. nov. was described as a new species isolated from

wild mushrooms collected in Thailand.

Keywords: yeasts, diversity, wild mushroom
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Antibacterial screening of endophytic fungi Isolated from lotus species

Salilaporn Nuankaew®", Umpava Pinruan’, Surachai Techaoe?

!National Center for Genetic Engineering and Biotechnology Khlong Luang, Pathum Thani
Province, 12120 %Thai Traditional Medicine College, Rajamangala University of Technology
Thanyaburi, Pathum Thani Province, 12130

*Corresponding author e-mail: salilaporn.nua@biotec.or.th

The aim of this study was to screen the antibacterial potential of endophytic fungi. A
total of 70, 35, 10 and 10 endophytic fungi were isolated from leaves, stalks, petals,
stolons and roots from 4 species of Lotus; Nelumbo nucifera, Nymphaea
'Chalongkwan’, Nymphaea 'Kwamongkol' and Nymphaea 'Chompumamueaw’,
respectively. All fungal endophytes were determined for antimicrobial efficacy against
selected pathogenic bacteria, including Escherichia coli, methicillin-resistant
Staphylococcus aureus (MRSA), Propionibacterium acnes, Pseudomonas aeruginosa
and Staphylococcus epidermidis, using the paper disc diffusion method (DDM). Five
out of 125 fungal isolates (4%) exhibited antimicrobial activity against one or two
pathogenic bacteria, including Alternaria sp. (EF14), Alternaria sp. (EF60), Curvularia
sp. (EF58), Preussia sp. (EF36) and Setosphaeria sp. (EF53). The inhibition zone of these
culture filtrates and their extracts obtained from five endophytic fungi were
determined, using different organic solvents (hexane, ethyl acetate and methanol)
and DDM. The culture filtrate of Alternaria sp. (EF60) showed the best antibacterial
potential against S. epidermidis, E. coli and MRSA with average clear zone diameter of
23,16.7 and 9.3 mm, respectively. The ethyl acetate extract of EF14 revealed the best
antimicrobial activity with an average inhibition zone of 12.7 mm against MRSA,
followed by 9 mm against S. epidermidis. The results indicated that the antimicrobial
activities of these endophytic fungi isolated from the lotus species could be promising

sources of novel antimicrobial agents and should be studied further.

Keywords: diversity, antagonist, biological control
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Species diversity of marine fungi from Samutsakhon Province

Satinee Suetrong®’, Sita Preedanon?, Oraphin Pracharoen? Anupong Klaysuban’,
Jariya Sakayaroj*?, Panida Unagul’, Waratthaya Promchu? Tanuwong Sangtian®
INational Center for Genetic Engineering and Biotechnolosy, National Science and
Technology for Development Agency, Pathum Thani Province 12120, “Department of
Marine and Coastal Resources, Bangkok 10210, >School of Science, Walailak University,
Nakhornsithammarat Province 80160

*Corresponding author e-mail: satinee.sue@biotec.or.th

Under the collaboration between the National Center for Genetic Engineering and
Biotechnology (BIOTEC) and Department of Marine and Coastal Resources, this study
recorded the species diversity of marine fungi in mangrove woods from 3 collecting
sites in Satun Province: Site 1, Mangrove Forest Learning and Development Center 2;
Site 2, Moo 6 Bang Ya Phraek; and Site 3, Marine and Coastal Resources Conservation
Center 2. A total of 33 fungal species were recorded. These included 29 Ascomycota
(88%) and 4 asexual fungi (12%). Average percentage occurrence of fungi recorded
ranged from 1.96 to 29.41%. Twenty-five fungi were common species (1-9%). The
three fungi found with highest frequency were Verruculina enalia (29.4%),
Marinosphaera mangrovei (27.3%) and Aniptodera chesapeakensis (21.6%),
respectively. Comparative study recorded 11 fungi found from all three areas including
Cryptovalsa  mangrovei, Dactylospora  haliotrepha,  Eutypa  bathurstensis,
Halosarpheia marina, Leptosphaeria australiensis, Lignincola laevis, Lulworthia
grandispora, Lulworthia sp., Marinosphaera mangrovei and Nemamia maritima.
Species diversity and evenness were greatest at Site 1, the Mangrove Forest Learning

and Development Center 2.

Keywords: marine fungi, Samutsakhon, species diversity
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Morphological and molecular data support two new endophytic fungal
species from Miang tea (Camellia sinensis var. assamica) in northern
Thailand

Saisamorn Lumyong*, Nakarin Suwannarach, Jaturong Kumla
Department of Biology, Faculty of Science, Chiang Mai University,
Chiang Mai Province 50200

*Corresponding author e-mail: saisamorn.l@cmu.ac.th

Endophytic fungi are fungi that colonize living internal tissues of plants without causing
any harm to their host plants. Endophytic fungi have been isolated from leaves, stems
and roots of a wide variety of plants in both temperate and tropical regions. The
prospect that endophytes produce bioactive products originates from the idea that
some endophytes may have coevolved with their host plants and may produce
certain bioactive compounds similar to their host plants. The diversity of endophytic
fungi in Thailand is poorly known. In this study, we isolated the endophytic fungi from
Miang tea (Camellia sinensis var. assamica) in northern Thailand. Fungal identification
was based on morphology and phylogenetic analysis. Interestingly, two new species

of endophyitc fungi (Mariannaea camelliae and Spegazzinia camelliae) were found.

Keywords: fungal endophyte, tea plant, phylogeny, taxonomy
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An inventory on non-timber products of Nong Khu Silvicultural Research

Station, Surin Province

Sujinda Sommai*", Phongswat Khamsuntorn®, Umpawa Pinruan?, Satinee Suetrong’,
Somporn Khumchompoo?, Somruedi Takhiankaliang?, Sayanh Somrithipol’
INational Center for Genetic Engineering and Biotechnolosy, National Science and
Technology for Development Agency, Pathum Thani Province 12120, °Nong Khu
Silvicultural Research Station, Forest Research and Development Bureau, Royal Forest
Department, Surin Province 32150

*Corresponding author e-mail: sujinda.som@biotec.or.th

An investigation on use of non-timber products of Nong Khu Silvicultural Research
Station, was carried out by questionnaire interviews of the local people in the villages
around the Nong Khu Pine Forest. The results from 124 respondents in 7 villages of 3
sub-districts (representing 12.5% of total households) interviewed during the end of
2017 showed that forest products collected their consumption and sale were
included wild edible mushrooms, wild fruits, wild vegetables, edible tubers, herbal
plants, bamboo and bamboo shoots, rattans, insects, and small wildlife. With respect
to mushrooms, 12 species based on their common names were collected by the
respondents between April and October amounting to92 tons, with a total value
estimated at 9.7 million baht. The Amanita, Boletus, and Russula were groups of the

most collected species, and provided high economical value.

Keywords: forest potential, economic value, wild edible mushroom
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Seagrass and coastal resources mapping using sUAS in Yhong Lum Beach
and Muk Island, Hat Chao Mai National Park

Kitsanai Charoenyjit*

Regional Center of Geo-Informatic and Space Technology, Eastern Region and
Faculty of Geoinformatics, Burapha University, Chonburi 20131
*Corresponding author e-mail: kitsanai@go.buu.ac.th

The seagrass ecosystem is known to contain important marine resources. It also
provides habitat and food for aquatic life. Currently, seagrass area in Thailand has
been decreasing through human and natural causes. Ground data and aerial images
obtained by the small Unmanned Aerial System (sUAS) were used in this study. The
study area was located in Had Yhong Lum Beach and Muk Island, Hat Chao Mai
National Park. Grid flight planning was applied at the altitude of 300 m above ground
with horizontal speed of 15 m/s. The image overlapping was selected at 80% and
60% for forward and side lapping, respectively, and images were captured in the
morning around 6.00h — 11.00h during December 2016 - February 2017 under lowed
tide conditions, controlling for sun glitter and turbid water. The RGB and NIR were
applied for vegetation calculation of single bands, NDVI (Normalized Difference
Vegetation Index) and GRVI (Green-red Vegetation Index) for seagrass hybrid-
classification. The study found: 1) The total area of seagrass covered was 10.3 km? of
the study area; 2) The distribution of seagrass large leaf size group (Enhalus acoroides)
was around 6.64 km? while the seagrass medium and small leaf size groups were
shown to be around 1.46 km? and 2.23 km?, respectively; 3) The overall accuracy
obtained from ground truth and remote sensing classification was shown to be more
than 80% and Kappa was 0.7. The use of sUAS technology has much potential for

mapping and monitoring of seagrass.

Keywords: seagrass mapping, sUAS, Had Cao Mai National Park
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Nematopsis sp. infection in some economic marine bivalves at Bandon
Bay, Kanchanadit District, Surat Thani Province

Kanda Kamchoo®", Phatcharee Roekngandee?

!Department of Fishery and Coastal Resources, Faculty of Science and Industrial
Technology, Prince of Songkla University, Surat Thani Campus, Surat Thani 84000
2Department of Fishery Science, Faculty of Natural Resources, Prince of Songkla University,
Hat Yai Campus, Songkhla 90100

*Corresponding author email: kanda.k@psu.ac.th

A survey of gregarine protozoa Nematopsis sp. (oocyst stage) infection was carried out
in some economic marine bivalves at Bandon Bay, Kanchanadit District, Surat Thani
Province. Three species of marine bivalves, i.e. Anadara granosa, Crassostrea belcheri
and Perna viridis, were collected during January to March 2014. A toral of 270 bivalves
were divided into three groups in each species; three size classes were small (n = 30),
medium (n = 30) and large (n = 30). The protozoan parasite was examined from gill
tissues. The results showed a high prevalence of Nematopsis sp. infection. C. belcheri
was infected at83-96%. A. granosa was infected with high prevalence of 99-100%.
Meanwhile, all three size groups of P. viridis combined infected 100% of hosts. Marine
bivalves can serve as intermediate hosts while crustaceans such as crabs and shrimp
serve as definitive hosts. Additionally, Gregarine protozoa can cause the white feces

syndrome in shrimp.

Keywords : Nematopsis sp., marine bivalve, Bandon Bay
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MA-O-03

Species diversity of marine molluscs (Gastropoda & Bivalvia) in Boonkong
Bay, Srikao District, Trang Province

Natthawut Chanlek®", Pornpimon Chuaduangpui’, Noodchanath Kongchouy?

! Department of Aquatic Science, Faculty of Natural Resources and ¢ Department of
Mathematics, Faculty of Science Prince of Songkla University, Hat Yai, Songkhla 90112
*Corresponding author email: natthawut 0104@hotmail.com

Mollusks are diversified species and important resources in coastal ecosystems.
Diversity surveys are the main basis for resource management. We studied species
diversity of mollusks in Boonkong Bay every 2 months from February to December
2017. The study area was divided into 3 sub-areas: 1) area affected by mangrove
sediment; 2) seagrass beds; and 3) non-seagrass beds. The results revealed that there
are in total 25 species of mollusk which consisted of 9 families and 14 species of
gastropods and 6 families and11 species of bivalves. In the area affected by mangrove
sediment, the dominant species were one gastropod (Cerithidea cingulata) and one
bivalve (Tellina sp.) The seagrass bed area revealed one gastropod (Cerithium
corallium) and one bivalve (Pillucina vietnamica) as the dominant species. The
dominant species of the non-seagrass area were one gastropod (C. clallium) and two
bivalves (P. vietnamica, Siliqua radiata). The diversity of mollusks in the areas affected
by mangrove and seagrass bedswere at a low level: 0.7 and 0.8, respectively. The
diversity of mollusks in the non-seagrass area was at a moderate level of 1. These

results can be used as a basis for further management of aquatic resources.

Keywords : species diversity, gastropods, bivalves
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MA-O-04

Diversity and distribution of Scleractinian corals from

Myeik Archipelago, Myanmar

Narinratana Kongjandtre!” Anchalee Chankong®?, James D. True®

JDeportment of Aquatic Science, Faculty of Science, Burapha University, Chonburi Province
20131 ?Department of Marine and Coastal Resources, Eastern Marine and Coastal
Resources Research Center, Rayong 21170 *Center of Excellence for Biodiversity of
Peninsular Thailand, Faculty of Science, Prince of Songkla University,

Songkla Province 90112

*Corresponding author e-mail: narinratana@buu.ac.th

Myanmar’s coastline is approximately 2,400 km in length and comprises three main
coastal regions from north to south. The Myeik Archipelago in Tanintharyi Region is
noted for its high coral biodiversity. The Myeik and the Andaman Sea form a large and
connected marine ecosystem, especially for coral reef organisms. However, coral
biodiversity in this area remains uncertain and largely unexplored. This study carried
out a large-scale survey for coral biodiversity at a total of 29 dive sites, located
between latitudes 10.34-12.81 N and longitudes 97.63-98.09 E (decimal degrees). The
objectives were to determine 1) species richness and biodiversity of corals, and 2)
whether there are latitudinal gradients in regional diversity. A total of 250 hard coral
species belonging to 63 genera (including 2 species of Millepora) were recorded from
the 29 sites. Station 4 (Khin Pyi Son Island) had the highest number of species recorded
(85) and the highest diversity index of 4.44, while St.26 (Thar Island) showed the lowest
number of species (6) and the lowest diversity index of 1.79. The present analysis
shows a clear latitudinal gradient in species richness and biodiversity of corals along
the Myeik Archipelago, with a maximum of 177 species between 12.01-12.50 N and
lower species richness (53-77) and biodiversity between 10.01-12.00 N, except for
the offshore reefs between 10.01 — 10.50 N. However, these patterns were not
reflected at a smaller scale in local species richness. Our results suggest that the
spatial arrangement of biogeographical provinces plays an important role in the
pattern of biodiversity in the Myeik Archipelago.

Keywords: Andaman Sea, biogeography, hard corals, species diversity
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Primary production of coral Pocillopora damicornis from
Panwa Cape, Phuket

Pathompong Pramneechote®?, Sutinee Sinutok®?, Koraon Wongkamhaeng®,
Ponlachart Chotikarn*?

IFaculty of Environmental Management, “Coastal Oceanography and Climate Change
Research Center, and *Marine and Coastal Resources Institute, Prince of Songkla University,
Songkhla Province 90110, *Faculty of Science, Kasetsart University, Bangkok 10900

*Corresponding author e-mail: ponlachart.c@psu.ac.th

Coral reefs are valuable ecosystems providing ecological services such as habitats and
nursery grounds for marine organisms, food production, coastal protection and
tourism. However, coral reefs are under threat due to climate change and
anthropogenic stresses which result in more frequent and severe coral bleaching
worldwide. This study investigated the primary production and photosynthetic
efficiency of coral Pocillopora damicornis from reef flat and reef slope in Panwa Cape,
Phuket, Thailand during June to August 2017 using a benthic oxygen flux chamber and
PAM fluorometer, respectively. Gross primary production (GPP) of corals from reef flat
was slightly higher than that from reef slope, possibly due to higher light availability.
On the other hand, there were no significant differences in photosynthetic efficiency
(Effective Quantum Yield) among sites, suggesting these corals might be able to cope
with a changing environment. Data from photo belt transects showed 12 families and
25 genera of corals on reef slope and 9 families and 17 genera on reef flat. Coral
cover from reef flat (43.9%) was significantly higher than one from reef slope (21.6%),
while coral diversity was higher on reef slope (Shannon’s diversity index of 2.67 and

1.13 in reef slope and reef flat, respectively).

Keywords: Pocillopora damicornis, photosynthesis, primary production
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Preliminary estimation of carbon sequestration of green calcified algae
Halimeda macroloba

Ratchanee Kaewsrikhaw?*, Piyalap Tuntiprapas, Supattra Pongparadon,
Janmanee Panyawai, Anchana Prathep

Seaweed and Seagrass Research Unit, Excellence Center for Biodiversity of Peninsular
Department of Biology, Prince of Songkla University, Songkhla, 90112

*Corresponding author e-mail: k.ratchanee@hotmail.com

The green alga Halimeda macroloba, a fast growing calcified species’ can help with
carbon sequestration. This provides an important role for this species as a carbon sink
in coastal ecosystems. H. macroloba can help reducing atmospheric carbon dioxide
by taking it up through photosynthesis and calcium carbonate accumulation. A
preliminary estimation at an individual thallus level revealed that the species
expressed the ability to take up carbon via photosynthetic at 12.85 mg C/thallus/day
as well as through the calcification process at 5.09 mg C/thallus/day. Furthermore, H.
macroloba thallus is composed of 70% calcium carbonate. The calcium carbonate
segments that dropped off in our nursery tank contained 1,690 mg DW/thallus/month.
These preliminary results suggest the possibility of using H. macroloba to help with
the atmospheric carbon dioxide uptake, which is important in mitigating climate
change. We also compared our findings with other potential carbon sink/storage

organismes.

Keywords: calcium carbonate, carbon sequestration, Halimeda
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White syndrome in the mushroom coral Fungia fungites from the
Western Gulf of Thailand

Watchara Samsuvan*, Thamasak Yeemin, Makamas Sutthacheep

Marine Biodliversity Research Group, Faculty of Science, Ramkhamhaeng University,
Bangkok 10240

*Corresponding author e-mail: samsuvan@hotmail.com

Coral disease is a major cause of reef degradation or delayed natural recovery process.
Studies on coral disease in Thai waters have mostly focused on investigating coral
disease on Porites spp. In this study, we investigated diseases in mushroom coral
Fungia fungites in areas with high stresses. Field surveys were conducted at six study
sites in shallow reef flats (approximate depth of 0.5-1.0 meter) in the Western Gulf of
Thailand including Ko Taiplao, Ko Hindab, Ko Thong Tungtang, the North, the West,
and the East of Ko Samsao. Based on the surveys, the highest population density of
Fungia fungites was found at the East of Ko Samsao (30% of total surveyed area).
About 83% of total surveyed colonies were infected with white syndrome. This study
exhibits the importance of coral disease-related studies in the Gulf of Thailand and
the association of disease prevalence and impacts from human activities, especially

tourism, fisheries, and land-based pollution.

Keywords: coral disease, mushroom coral, Gulf of Thailand
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Managing biodiversity of small-scale fisheries bycatch in Mu Ko Chang,
Trat Province

Wichin Suebpala®®”, Ratana Chuenpagdee? Thamasak Yeemin®,

Charoen Nitithamyong®*

!interdisciplinary Program of Environmental Science, Graduate School Chulalongkorn
University, Bangkok 10330, “Department of Geography, Faculty of Arts, Memorial University,
Canada A1B 3X9, *Department of Biology, Faculty of Science, Ramkhamhaeng University,
Bangkok 10240, “Department of Marine Science, Chulalongkorn University, Bangkok 10330
*Corresponding author e-mail: wichin.s@gmail.com

This study aimed specifically to quantify bycatch of small-scale fisheries involving an
assessment of nine small-scale fishing gears found in Mu Koh Chang Archipelago,
Eastern Gulf of Thailand, including fish gillnets, shrimp trammeled nets, crab gillnets,
fish traps, squid traps, crab traps, trolling lines, bottom long lines, and krill scoop nets,
and to seek management guidelines for reducing bycatch using the data from in-depth
interviews with fishers. A total of 54 fishing trips were carried out during May 2015-
March, 2016. Catch composition and diversity indices of each gear were calculated
and compared between gears. The analysis showed that at least 89 taxa were caught
from those fishing gears. About 38% of total catch caught from crab gillnets were
discarded, comprising mostly eastropods and crustaceans. In considering bycatch
diversity among gears, crab gillnets produced highest diversity of bycatch, followed
by mullet gillnets and shrimp trammel net, while diversity of bycatch from krill scoop
net and squid trap remained low. The management guidelines for conserving bycatch
biodiversity should emphasize enhancing the environmental stewardship of fishers,
developing fishing gears and methods to reduce bycatch, and maximizing the

utilization of bycatch.

Keywords: biodiversity, bycatch, conservation
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Seagrass distribution and environmental factors in Haad Chao Mai
National Park, Trang Province: Baseline information and applications for

management

Ekkalak Rattanachot!’, Janmanee Panyawai?,

Piyalap Tuntiprapas’, Anchana Prathep’

!Excellence Center for Biodiversity of Peninsular Thailand and

2Department of Biology, Faculty of Science, Prince of Songkla University, Songkhla 90112

*Corresponding author e-mail: ekkalak.r@psu.ac.th

Seagrasses are marine flowering plants adapted to growing in coastal areas. They play
many important roles in marine ecosystems. The aim of this work was to study
seagrass distribution in Haad Chao Mai National Park, Trang Province, Thailand. Twenty-
seven permanent stations were set up and categorized according to depth and
distance from channel in 5 areas. Percentage cover and species composition were
monitored, and seagrass specimens were collected for biomass study. In addition,
environment factors were collected (underwater light intensity, water temperature,
salinity, sedimentation rate, grain size of sediment, organic matter in sediment and
nutrients) within 12 stations. The data were collected trimonthly for a year (November
2016 - September 2017). The results showed that there were 8 seagrass species in
this area, and Enhalus acoroides was the dominant species. Each seagrass species was
distributed in a different depth range.Coverage and biomass fluctuated, related to the
environmental factors in each depth and season. The baseline information about
seagrass ecology from this study may be applied for seagrass management and

conservation in the future, e.g., for speces restoration.

Keywords: coverage, biomass, depth
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Sex and burrow shape affecting burrow characteristics in Uca rosea

Kanitta Keeratipatarakarn*, Fahmida Wazed Tina, Mullica Jaroensutasinee,
Krisanadej Jaroensutasinee

School of Science, Walailak University, Thasla, Nakhon Si Thammarat 80161
*Corresponding author e-mail: kanitta3479@¢mail.com

Fiddler crabs play essential roles in mangrove ecosystems, especially in burrowing
behavior. Burrows excavated by fiddler crabs help circulate nutrients and add oxygen
into mangrove hypoxic soil. This study aimed to investigate how sexes and burrow
shapes affect burrow characteristics in Uca rosea at Tamalang Subdistrict, Muang
District, Satun Province. We observed 36 males and 58 females, poured hot wax into
burrows to obtain castes of burrows. We dug the hardened wax out and measured
burrow diameter, width, length, depth, and angle. We identified burrow shapes into |
or J types. Our results showed that there were 19 I-shaped and 17 J-shaped male
burrows and 26 I-shaped and 32 J-shaped female burrows. Males built larger diameter
and wider burrows than females. When we compared | and J-shape burrows, the J-
shaped burrows were longer and had wider angles than I-shaped burrows. This
indicates that both sexes build two burrow shapes, with | and J shapes in the same
proportion. Males built larger burrows than females. J-shaped burrows were longer

and had wider angles than I-shape burrows.

Keywords: fiddler crab, burrow shape, burrow diameter, burrow width
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Utilization potential of national parks: Case study at Haad Chao Mai

National Park, Trang Province

Charuay Sukhsangchan®’, Nipa Kulanujaree?, Yaowaluk Monthum?,

Sonthaya Phuynoi’, Shettapong Meksumpun®, Suchai Worachananant?,

Jitraporn Phaksopa’, Napakhwan Whanpecth?, Pasinee Worachananant’,

Manoch Wongsuryrat?

!Department of Marine Science, Faculty of Fisheries, Kasetsart University, Bangkok 10900
2Upper Gulf Fisheries Research and Development Center (Samut Prakan), Samut Prakan
Province 74000, ’Department of Environmental Technology and Management, Faculty of
Environment, Kasetasrt University, Bangkok 10900 Haad Chao Mai National Park,

Trang Province 92150

*Corresponding author : charuay44@hotmail.com

This project collected data onfisheries and tourism along Haad Chao Mai National Park, Trang
Province. Fisheries data were collected in 6 areas including Moo 2 Baan Koh Muk, Moo 3 Baan
Kuan Tung Koo, Moo 4 Baan Num Rab and Baan Haad Pak Meng, Moo 5 Baan Chang Lang
and Moo 6 Baan Haad Yaw. Of the 217 fishers interviewed, 180 were males (83%) and 37
were females (17%), with ages ranging from 21 to 74 years. In terms of experience , the fishers
indicated that they had been fishing for 2 to 54 years. Most fishers (23%) had been fishing for
26-30 years while another 18% for 16-20 years. Fishers who practiced only fishing as an
occupation comprised 38%, while 50% indicated that although fishing is their main
occupation they have other minor occupations, and 12% said that they had other main
occupations and fishing was their minor occupation. The most common fishing gears used
were of seven types, namely: breach seine net, gill net and entangling net, krill push net,
trap, hooks and lines, and miscellaneous gears, where gill net, crab gill net, crab trap and
squid trap were used in several fishing grounds in coastal areas such as in Koh Muk, Koh Wan,
Koh Cheuk, Koh Ma and Koh Ngai, while push net and beach seines were used only in coastal
areas. The type of fishing gear used depended on the species of aquatic animals and the
season. Marine tourism pattern and usage pressure are needed in order to enhance the
potential of the area for suitable management. In this study, Haad Chao Mai National Park
was selected for tourism study. Of the 557 tourists interviewed 200 were males (35.9%) and
357 were females (64.1%), and results showed that mean satisfaction scores were high in all
parameters, while mean expectation scores were statistically lower than expectation scores
in all parameters. These findings might affect the rate of return visitation. Moreover, Trang-
residing visitors had even lower satisfaction scores than residents from other provinces.
Results also showed that tourism information was obtained by websites/internet searching
(55.2%) following by word-of-mouth (40.2%). To enhance the tourism potential in the areas,
accurate information must be carefully provided to tourists in order to reduce the difference
between expectation and satisfaction.

Key words : Haad Chao Mai National Park, Fisheries, Tourism, Utilization Potential.
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Changes in coral cover on table corals following the 2010 bleaching event at
Ao Suthep, Mu Ko Surin, Phang-nga Province

Juthamart Putthayakool*, Thamasak Yeemin,

Makamas Sutthacheep, Watchara Samsuvan

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

*Corresponding author e-mail : j.putthayakool@gmail.com

The coral reefs at Mu Ko Surin were impacted by the 2010 coral bleaching event
resulting in extensive coral mortality. In this work, we monitored changes in coral
recruitment on dead table corals six years after the 2010 bleaching event. Surveys
were conducted at Ao Suthep during 2016-2017 using permanent quadrats. Based on
our analysis, a total of 27 coral colonies of 15 coral species were found in 2016, while
only 20 colonies of 13 coral species remained during the surveys in 2017. The percent
cover of Goniastrea pectinata was the most changed, followed by Acropora muricata
and Porites cylindrical due to the disappearance of some coral colonies. This study
suggests that coral growth and coverage varied in different coral species. This

information will be useful for managing and restoring coral reef ecosystems.

Keywords : corals, bleaching, Mu Ko Surin
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The accumulation of microplastics in Musculus panhai at Ko Sichang,

Chonburi Province

Charernmee Chamchoy?*, Thamasak Yeemin, Makamas Sutthacheep,
Sittiporn Pengsakun, Watchara Samsuvan

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

*Coresponding author e-mail: charernmeeld4@hotmail.com

Marine debris has become an important global pollution issues since lots of plastics
have been used in many products due to their low cost, light weight, tolerance to
corrosion, and chemical inertness. Consequently, massive amounts of plastic wastes
are generated and distributed worldwide, accumulating on beaches and the seabed.
Small particles of plastics, or microplastics, generate serious impacts on the marine
environment. Microplastics are ingested by marine organisms, especially filter-feeders
such as bivalves. The microplastics then accumulate in marine biota. This study aimed
to quantify the microplastic concentration in Musculus panhai collected from Mu Ko
Si Chang, Chonburi Province, Inner Gulf of Thailand. We found that the abundance of
Musculus panhai was about 644 individuals/m? and the microplastic concentration
found was 1.83 + 0.54 particles/individual. The size of microplastics were mostly in
the range of 501- 1,000 microns, followed by 1,001- 2,000 microns, while the
microplastics of 100- 500 microns were relatively low. This study illustrates the
potential accumulation of microplastics in Musculus panhai which may be further
transfered through marine food webs. Mitigation measures are urgently needed to

reduce the number of microplastics in the marine environment.

Keywords : microplastics, Musculus panhai, Gulf of Thailand
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Attitudes Fisherman and Dolphins estuary in
Donsak Estuary Suratthani Province

Tawfir Ma*, Suwat Jutapruet

Bachelor of Science in Program in Agricultural Science and Technology, The Faculty of
Science and Industrial Technology, Prince of Songkla University,

Surat Thani Province 84100

*Corresponding author e-mail: tawfirma42@¢mail.com

In the past, fishing communities at the Don Sak River estuary, Don Sak District, Surat
Thani, have caught Mugilidae fishes as a main occupation. At that time, there was no
great potential fishing tool in the jetty area, but nowadays, the fishery has been
developed and more scaffoldings have been built up encroaching into the sea. This
is similar to the fishing situation in the Songkhla Lake. Major fishing tools such as
Phongphang, Sai Nang and so on, cause damage to the habitat of marine mammals
in the Don Sak River estuary, such as dolphins, whales, etc., which need such areas to
find food as well. The conflicts of utilizaiton of this area have leaded researchers to
survey fishermen's attitude towards dolphins for finding a way to bring about a
cooperation and the awareness of the conservation of marine resources in the future.
The survey found that the fishermen recognize the importance of dolphin as a rare
and endangered marine animal. Although dolphins come for food, they also round

up fish to the pier and make fishing easier.

Keywords : Attitudes of Fishermen, Dolphins, Donsak River estuary
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Gametogenic maturation of Allenbatrachus grunniens (Linnaeus, 1758)

from Pranburi Estuary, Thailand

Tappadit Mitparian?, Jes Kettratad®",Wannee Jiraungkoorskul?

!Department of Marine Science, Faculty of Science, Chulalongkorn University, Pathumwan,
Bangkok 10330 “Department of Pathobiology, Faculty of Science, Mahidol University,
Bangkok 10400

*Corresponding author e-mail : kettratadjes@gmail.com

Allenbatrachus grunniens (Linnaus 1758) is animportant estuarine toadfish inhabiting
coastal areas in particular mangrove forests in Thailand. However, the reproductive
biology of this fish has not yet been reported in rtheliterature. In this study, we
observed the oogenic classification of A. grunniens (Linnaus 1758) from Pranburi
estuary, Thailand using histological techniques prior to further studies of the
reproductive cycle and spawning season. The results revealed that all female fish
showed ovarian maturation and they are considered to be an asynchronous oocyte
development. The oogenesis cloud be divided into two phases including primary
oocyte growth (perinucleolar stage and lipid droplets and cortical alveoli stage) and
secondary oocyte growth (early secondary growth stage, late secondary growth stage
and full-grown oocyte stage). The testicular maturation of the male fish occurred at
the same time as female ovarian maturation. The process of the spermatogenesis
cloud was observed to occur five stages, including spermatogonium, primary

spermatocyte, secondary spermatocyte, spermatid and spermatozoon

Keywords: Gonad structure, oogenesis, histology, estuarine, grunting toadfish
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Abundance and size structure of the wedge clam Donax scortum from

fisheries in Krabi, Trang and Satun Provinces

Thamasak Yeemin*, Makamas Sutthacheep, Teerapong Prickchoopon

Marine Biodliversity Research Group, Faculty of Science, Ramkhamhaeng University,
Bangkok 10240

*Corresponding author e-mail: thamasakyeemin@hotmail.com

The wedge clam, Donax scortum (Linnaeus, 1758), is an economically important
species and has high market demand, especially for exports to Malaysia, Hong Kong
and Taiwan. D. scortum is widely distributed along the Andaman coast and is
particularly abundant in Krabi, Trang and Satun Provinces. This study aimed to
compare the abundance and size structure of D. scortum from two fishing methods,
i.e. collecting during low tide and diving at Hat Tungtalay, Krabi Province, Hat Pakmeng,
Trang Province and Hat Bochetluk, Satun Province, during 2016-2018. The results
revealed high abundance of D. scortum from collecting during low tide at Hat
Pakmeng, and from diving at Hat Bochetluk. The sizes of D. scortum from fisheries
were in a range of 3.4-7.6 cm. The 3-4 cm size class of D. scortum was recorded at
Hat Pakmeng while sizes over 7 cm were collected from Hat Bochetluk. High numbers
of D. scortum were harvested from collecting during low tide. This study highlights the
importance of ecological and fishery knowledge of D. scortum in the Andaman coast
of Thailand.

Keywords: Donax scortum, fishery, Andaman Sea
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Comparison of macrobenthos sampling methods in a sandy beach

ecosystem: A case study at Hat Pakmeng, Trang Province

Teerapong Prickchoopor'*, Thamasak Yeemin, Makamas Sutthacheep
Marine Biodliversity Research Group, Department of Biology, Faculty of Science,
Ramkhamhaeng University, Bangkok 10240

*Coresponding author e-mail : teerapong zoology@hotmail.com

Limitations of sampling techniques for macrobenthos study have been experienced,
especially choosing the sampling method that provides enough quantitative data on
the abundance and diversity of organisms. In this study, we compared the population
density of macrobenthic fauna obtained from two sampling techniques: random
quadrats and hand-dredging. The experiments were conducted at Hat Pakmeng in
Trang Province during February 2018. The results showed that the abundance of
macrobenthic animals collected by dredging (8.6 ind/m? was relatively high
compared with the random quadrat method (5.9 ind./m?. We also found that
sampling with a dredge yielded high densities of mollusca (5.3 ind./m?) and
echinodermata (2.2ind./m?) whereas none of these were found in the random
quadrats. However, higher densities of Annelida and Arthropoda were obtained using
random quadrats. The dredee had larger mesh size, so those taxa could not be
collected by this method. This study provides important data for selecting appropriate

sampling methods corresponding to research objectives.

Keywords: dredge, quadrat sampling, macrobenthos
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A preliminary study on species diversity and distribution of Sesarmid
crabs (family Sesarmidae) in a reforestation area of the Sirinart Rajini

Mangrove Ecosystem Learning Center, Prachuabkhiri Khan Province

Nudchanard Rukklin®®, Jedsada Kongkasurichay’, Panisa Rodpai®,

Morakot Charoenkul’, Nidanuch Sungpia®, Komson Hongpadharakiree,

Phitivat Maaeim?

ISirinart Rajini Mangrove Ecosystem Learning Center, Paknampran, Prachuab Khiri Khan
Province 77220, °Forest Resource Management Office 10 Petchaburi,

Petchaburi Province, 76000

*Corresponding author e-mail: nud-nard@hotmail.com

This paper reports the results of a preliminary study on species diversity and
distribution of sesamid crabs (Family Sesarmidae) in the reforestation area of Sirinart
Rajini Mangrove Ecosystem Learning Center. The field work was conducted every
month from January 2017 to December 2017 from 6 study sites that differed in the
amount of tidal flooding. Each study site was 100 meters long and 4 meters wide (400
square meters). Sesarmid crabs were collected using traditional crab traps, and
sediment from each study site was also collected for study of environmental factors
affecting the distribution of the crabs. The crabs collected were classified into 5 genera
and 8 species: Perisesarma with 3 species: Perisesarma eumolpe, P. indiarum and P.
semperi; Episesarma with 2 species: Episesarma mederi and E. versicolor;
Parasesarma with 1 species: Parasesarma lanchesteri; Neosarmatium with 1 species:
Neosarmatium smithi; and Sarmatium with 1 species: Sarmatium germaini. P.
eumolpe, P. indiarum, E. versicolor, E. mederi and P. lanchesteri are common species

that were found in all study sites.

Keywords: Sesarmid crabs, distribution, mangrove forest, Paknampran, Sirinart Rajini

Mangrove Ecosystem Learning Center
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Impacts of fishing gears on underwater pinnacles in Chumphon Province

Parichat Niyomthai*, Thamasak Yeemin, Makamas Sutthacheep, Wichin Suebpala,
Watchara Samsuvan, Pichayakan Supakwachirakul

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

*Corresponding author e-mail: parichad_2537@hotmail.com

Many underwater pinnacles are found in the Gulf of Thailand, an important marine
ecosystem. However, studies of their ecological aspects, utilization and human
impacts on them are still limited. In this research, we analyzed the possible impacts
of fishing gears on coral communities at two underwater pinnacles (Hin Nok and Hin
Nai) in Chumphon Province using SCUBA diving. Our surveys showed that coral
communities at both study sites were found at depths of 12-16 meters. The coral
communities distributed on sandy substrate were dominated by Porites (utea. During
the surveys, we found large fish traps with dimensions of about 3 x 6 meters laid on
stony coral colonies, resulting in damage and injuries to the corals. This study provides
useful information for managing underwater pinnacles in the Gulf of Thailand,
especially for designing methods to asses coral condition and the potential for future

utilization in tourism and fisheries industries.

Keywords: underwater pinnacles, fishing gears, Gulf of Thailand
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Density, body size, sex ratio and burrow characteristics of Uca perplexa
from southern Thailand

Patchareeya Kornngam, Jirapath Thammaphet, Benjamaporn Srewilai,
Fahmida Wazed Tina", Mullica Jaroensutasinee”, Krisanadej Jaroensutasinee
School of Science, Walailak University, Thasala, Nakhon Si Thammarat 80161

*Corresponding author e-mail: fahmidatinald@¢mail.com, mullica.jn@gmail.com

We studied the density, body size, sex ratio and burrow characteristics of a population
of fiddler crabs (Uca perplexa) in Nakhon Si Thammarat Province, southern Thailand,
in April 2018. This species is an underground mating species, and females incubate
eggs inside the male burrows. Therefore, females select males for mating based on
their burrow characteristics. We used seven 0.25-m? quadrats and collected all the
crabs inside the quadrats. Afterwards we counted them, measured their carapace
width, and recorded male handedness (right or left major claws) and claw originality
(original or regenerated claws). Furthermore, we randomly selected 20 larger-sized
crabs (ten males and ten females) and casted their burrows to measure burrow
characteristics (shape, diameter, length, depth, width and volume). Our results
showed that crab density was 28.00+4.00/m?, and sex ratio was male biased. Body
sizes of males and females were not different. The numbers of right and left handed
males were not different and most of the males had original claws. In regard to burrow
characteristics, females built I, J and V-shaped burrows, and males built | and J-shaped
burrows. Diameter, length, depth, width, and volume of male burrows were higher
than female burrows. In general, longer, deeper, and wider burrows are used as
breeding burrows as these burrows are stronger and can maintain more stable
temperature compared to shorter, shallower and narrower burrows. Our results thus

confirm that U. perplexa male burrows are used for breeding by females.

Keywords: Burrow characteristics, density, fiddler crab, sex ratio, Uca perplexa
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Mating modes and burrow characteristics of fiddler crabs in
southern Thailand

Fahmida Wazed Tina", Mullica Jaroensutasinee, Kanitta Keeratipattarakarn,
Krisanadej Jaroensutasinee
School of Science, Walailak University, Thasala, Nakhon Si Thammarat Province 80161

*Corresponding author e-mail: fahmidatinald@gmail.com

Fiddler crabs show two different mating modes: underground and surface matings. In
underground mating, females select males based on their burrow characteristics, mate
and incubate eggs inside the selected male burrows. In surface mating, crabs mate on
the surface near female burrows, and females incubate eggs inside their own burrows.
Therefore, mating mode should have an effect on burrow characteristics of male and
female fiddler crabs. Normally, females prefer longer and deeper burrows for egg
incubation as these burrows are stronger and can maintain more stable temperature
than shorter and shallower burrows. In this study, we investigated the burrow
characteristics of Uca annulipes (an underground mating species) and Uca rosea (a
surface mating species) from Trang and Satun provinces, respectively. We selected 73
large-sized U. annulipes crabs (36 females and 37 males), and 69 large-sized U. rosea
crabs (33 females and 36 males) randomly to make their burrow casts using paraffin
wax. After making the burrow casts we measured burrow characteristics (shape,
diameter, length, depth, and volume). The results showed that U. annulipes built J, |,
L, S, and U-shaped burrows with higher numbers of J-shaped burrows in males, and
hisher numbers of I-shaped burrows in females. Whereas, U. rosea built J and I-shaped
burrows with higher numbers of J-shaped burrows in females, and higher numbers of
[-shaped burrows in males. Male burrows of U. annulipes were longer and deeper
with higher volume compared to female burrows, but in U. rosea, female burrows
were longer and deeper with higher volume compared to male burrows. Furthermore,
J-shaped burrows were longer and deeper with higher volume than I-shaped burrows.
These results thus suggest that mating mode strongly affects burrow characteristics of
fiddler crabs, and through investigating burrow characteristics it is possible to
determine the mating modes of fiddler crabs.

Keywords: Fiddler crabs, mating modes, surface mating, underground mating,
Uca annulipes, Uca rosea
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Species diversity of scleractinian corals in shallow reef flats of
Mu Ko Angthong, Western Gulf of Thailand

Makamas Sutthacheep*, Thamasak Yeemin, Sittiporn Pengsakun,

Watchara Samsuvan, Mattos M.G. Felipe

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

*Corresponding author e-mail: smakamas@hotmail.com

The corals that have adapted to surviving in shallow reef flats may be tolerant corals
which are appropriate for serving as parent coral colonies when coral reefs are
impacted due to global climate change. Since most studies on coral reefs in Thai
waters have focused on reefs atthe depths of more than 3 meters, ourknowledge of
coral in shallow reef flats is verylimited. This study explored the species diversity of
corals in shallow reef flats at Mu Ko Ang Thong, Surat Thani Province. The belt transect
sampling method was applied at three study sites north, east, and west of Ko Samsao
in 2018. A total of 16 coral species were recorded. The west siteexhibited the highest
live coral cover (46%) dominated by Porites lutea, Platygyra sinensis and Fungia
fungite. This study highlights the importance of shallow reef flats in the Gulf of
Thailand which have high potential to serve as parent coral colonies contributing to
the natural recovery of impacted coral reefs following bleaching events, and
supporting coral restoration projects needed in some areas to maintain the quality of

ecosystem services provided by coral reefs.

Keywords: diversity, shallow reef, Gulf of Thailand
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Preliminary histopathological study of Porites coral tissue manifesting

pink pigmentation response

Mathinee Yucharoen®?", Beatriz Estela Casareto®?, Toru Koike®,

Toshiyuki Suzuki®,Yoshimi Suzuki®

IMarine and Coastal Resources Management, Marine and Coastal Resources Institute, and
2Coastal Oceanography and Climate Change Research Center, Prince of Songkla University,
Songkhla, 90110 *Green Biology Research Division, *Environment and Energy Systems, and
°Graduate School of Science, Faculty of Science, Shizuoka University, Japan

*Corresponding author e-mail : mathinee_yucharoen@hotmail.com

Coral diseases have interested scientists because coral health is a significant issue due
to the changing environment and climate. Long-term monitoring of Porites lutea
colonies manifesting the pink pigmentation response revealed that those corals
showed a chronic response and recovery within a year. Thus, this study was done in
order to investigate changes in cell structure. Coral healthy tissues, tissues affected
by pink pigmentation response and tissues of recovered corals were sampled around
a reef flat at Okinawa, Japan. All samples were decalcified, trimmed (<5 mm),
dehydrated, embedded in paraffin, sectioned using a microtome and stained with
Harris's haematoxylin and eosin solutions. The tissues showed signs of inflammation,
laceration, deformation, apoptosis, and detachment of zooxanthellae and melanin
packages from their membranes. On the other hand, we observed normal ordering of
layers and components in the tissues of healthy corals. The zooxanthellae were
presented in the gastrodermal layer separating from the epidermis. However, tissues
of recovered corals showed similar cell structure as in healthy corals, although some

swelling membranes were still evident.

Keywords: coral health, coral tissue, pink pigmentation response
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Coral recruitment in a settlement plate experiment at islands in
Mu Ko Chumphon National Park in 2016-2017

Rattanawadee Niamsiri*, Thamasak Yeemin, Makamas Sutthacheep,
Sittiporn Pengsakun, Wanlaya Klinthong

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

*Corresponding author e-mail: r_niamsiri@yahoo.com

It is well known that the rates on recruitment, survival, and growth of juvenile corals
are important factors in boosting coral recovery. Coral recovery is an important
ecological process in maintaining coral reef ecosystems. In this study, we examined
the spatial and temporal variation of coral recruitment rates using a settlement plate
experiment installed at three study sites: Ko Ngam Noi, Ko Kula, and Ko Rangkachieu,
in Mu Ko Chumphon National Park during 2016-2017. Each settlement plate
experiment consisted of settlement plates (15 x 15 c¢m) laid in vertical, horizontal,
and oblique positions. We found that the highest coral recruitment rates were
recorded at Ko Ngam Noi (51.8 recruits/m?), followed by Ko Kula (47.2 recruits/m?)
and Ko Rangkachieu (39.8 recruits/m?). The coral recruits Pocillopora spp. Porites spp.
and Acropora spp. were the dominant genera found on settlement plates. This study
provides important information on coral recruitment at Mu Ko Chumphon National
Park, and provides useful background data needed for sustainable coral reef

management and planning.

Keywords: coral recruitment, recovery, Mu Ko Chumphon
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Macrobenthic fauna community at Kamphuan mudflat, Ranong Province

Sarinya Sutapoch, Saowalak Komet, Watcharee Ruairuen’, Pongsak Noparat,
Ketsarin Rammanee

Environmental Science, Faculty of Science and Technology,

Suratthani Rajabhat University, Suratthani Province 84100

*Corresponding author e-mail: ruairuen@gmail.com

This research aimed to investigate the current situation of the environment, species
diversity and density of the macrobenthic fauna community at Kamphuan mudflat,
Kamphuan District, Ranong Province. Data were collected with a quadrat and core
sampler at 3 different points according to the tidal effect along transects during
December 2017 to February 2018. Coastal water quality was also tested at two
stations nearby the Kampuan estuary. A total of 11 species were found from quadrat
sampling, while 6 groups were reported from a core sampler. Scopimera proxima had
the highest density with an average of 7-31 ind./m?, followed by Cerithidea cingulate.
On the other hand, Gastropods showed the highest density (range 414-3,598 ind./m?)
in the intertidal zone, followed by polychaetes (range 732-2,802 ind./m? in the
subtidal zone from core sampling. Our observations indicate that the high density of
microbenthic fauna was mainly affected by the percentage of organic matter and
coarse sandy sediment. In addition, coastal water quality around the study site is still

at the level of coastal fish farming.

Keywords: Mudflat, macrobenthic fauna, species diversity
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Abundance of Polychaetes on the Settlement Panel Experiments
from coral reefs in Mu Ko Chumphon during 2016-2017

Wanlaya Klinthong*, Thamasak Yeemin, Makamas Sutthacheep,
Rattanawadee Niamsiri, Watchara Samsuvan

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

*Corresponding author e-mail: klinthong_fai@hotmail.com

Recruitment of the marine benthos and the community ecology serves as important
management information for coastal and marine resources. We investigated the
abundance of marine polycheates found on the Settlement Panel Experimental
Station from Koh Ngam Noi, Koh Kula, and Koh Rangkachieu sites in Mu Koh
Chumphon, the Western Gulf of Thailand. We observed polychaetes coverage in the
family Serpulidae on settlement plates established in vertical, horizontal and oblique
positions. Polychaete tubes in the family Serpulidae were a major component of
benthic subtraten found on the settlement plates. Koh Ngam Noi had the highest
coverage (0.3% of total settlement surface area). Our work stresses the importance of
marine polychaete research because they are an important component in coastal and
marine ecosystems. Future research should focus on exploring detailed taxonomic
information and the systematics of marine polycheates in the family Serpulidae

including their population genetics.

Keywords: settlement, polychaete, coral reef
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Distribution and abundance of Siliqua radiatae at Hat Pakmeng,

Trang Province

Wiphawan Aunkhongthong*, Thamasak Yeemin, Makamas Sutthacheep,
Sirirat Jaiharn

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

*Corresponding author e-mail: toeytoeywiphawan@gsmail.com

The marine bivalve Siliqua radiata inhabits the intertidal zonealong the Andaman
Coasts and is economically viable. We investigatedi the distribution and abundance
of Siliqua radiata at Hat Pakmeng, Trang Province from 2016 — 2018 withquadrats
(10x10 m) placed along intertidal zones. Siliqua radiata inhabitedifine sand and clay
substrate 10 cm below the surface. Median sand particle g size at Hat Pakmeng ranged
from 0.09 - 0.11mm. Seawater salinity, temperature, pH, and dissolved oxygen ranged
between 14.6 - 33.0 ppt., 25.6 — 33.9 degree Celsius, 6.8 — 8.7, and 5.40 — 8.70 mg/L
respectively. Silica radiata shells were quite transparentfragile, purple striped with four
white and light purple bands. The shell length was between 5 — 7 cm and the mean
population density was 0.31 ind./m? We identified important information pertaining
to the sustainability of Silica radiata such as environmental conditions, habitats,

distribution, and population density.
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Reef fish species richness and feeding habits at
Khonkae and Patok Bays, Racha Island, Phuket

Sirirat Somchuea*, Fahmida Wazed Tina, Mullica Jaroensutasinee,
Krisanadej Jaroensutasinee
School of Science, Walailak University, Thasla, Nakhon Si Thammarat Province 80161

*Corresponding author e-mail: mukmick.sirirat@gmail.com

Species richness and feeding habits of coral reef fish important parts of coral reef
ecosystems. We examinedreef fish species richness and feeding habits at Khonkae and
Patok Bays, Racha Island, Phuket in 2017 and 2018. We set three permanent line
transects at Patok Bay and four permanent 50 m line transects at Khonkae Bay with
ten meters apart. We counted the number of fish and recorded fish species up to 2.5
m from each transect line and classified the feeding habits into seven groups:
planktivore, carnivore, herbivore, corallivore, piscivore, invertebrate consumer and
omnivore. We calculated species richness, evenness and the Shannon index. At
Khonkae Bay, the number of individual fish per line and the species richness in 2018
was higher than in 2017 (the average number of individual fish per line in 2017 =
33.50+2.25 and in 2018 = 52.75 + 2.56, t6 = -5.641, P<0.005; the average species
richness in 2017 =6.20+0.33 and in 2018 = 8.94+0.36, t6 = -5.609, P<0.005) but we
found no differences in evenness and Shannon index. At Patok Bay, there was no
difference between any parameters. For feeding habits, at Khonkae Bay in 2018, the
number of planktivores was higher than picivores, corallivores and invertebrate
consumers. TThus in 2018, Khonkae Bay had higher species richness than 2017 which

may be due to the increases in the number of planktivores at this site.

Keywords: evenness, reef fish, Shannon index, species richness

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand

July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province 241



MA-P-20

nsssuiisudsinalulaswanainlusnauiuiiugnenuuisdmaiinlug
wazmaUnielugaet w.e. 2560 uaz U w.A. 2561

Asanval soeUsslau®, s3sudnd 8y, uud gusrin
nguIdenumanaIen i mlunzia n1AITIINe) AalsINEIManNT uNTINEIYTINAMNI
AFUNN 10240

*JSUAnYaUUNAIINL: sirilux_joy128@hotmail.com

Lulaswanafin Aeveynaradniiflvuiaidnin 5 fadwns dslutlegtudulomivadiv
magiaiiddguaznunisuninsrasluduindeunmsiaialan uanainiuiuia
lulaswanadnlunziadsduuliuiesdwansenudessuuinammeiadislunsdidu
Fnhansiwdngviasldemns waznisifianansgnusienismss¥invesdsdiBisluss v
nsnuiiinguisasdiioudsuuiinalulasnarainlumativinagne e
M lvaiasmaUINee FIaieuNns1ANY w.e. 2560 waz U w.e. 2561 nansAnwInud
Ysnadlulasnarafinusnaeveuwianiviadntng wagmalinga 1wl we. 2560 (40.0-
51.6 Su/gnuaadiums) unndnd we. 2561 (14.0-27.7 Fu/gnuiafiuns) Usuio
lulasnanafnfinueravsifunauianuaistade 1y auusgu nslvasuveanssua
wazdnnuiinviesieluusiasl

LY

Andaey : llasnanain vafiy 9ninnss

o

24 UNARGD : N1SUSEYAYINITNITUIITIANITAVILVAINVAIENTINNWANR ATH 5
Fufi 10 - 14 nsngew 2561 o Tssusulaveusnane Jmingsugiond



MA-P-20

Comparison of microplastics in seawater collected from
Hat Chao Mai National park and Hat Pakmeng in 2017 - 2018

Siriluck Rongprakhon*, Thamasak Yeemin, Makamas Sutthacheep

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

*Corresponding author e-mail: sirilux_joy128@hotmail.com

Microplastics are classified as plastic waste less than 5 mm, and have recenetly been
recognized as an important marine pollutant wordwide., Microplasticspossibly
generate impacts on marine ecosystems by both transferring toxic substances into
marine food webs and adversely affecting marine organism health Our study
comparedmicroplastic abundance in seawater at Hat Chao Mai National Park and Hat
Pakmeng sampled in 2017 and 2018. The density of microplastics at Hat Chao Mai
National Park and Hat Pakmeng in 2017 (40.0-51.6 particles/m3) was significantly
higher than in 2018 (14.0-27.7 particles/m3). The variation in microplastic
concentrations may result from various factors such as monsoons, ocean circulation,

and the number of tourists.

Keywords: microplastics, pollution, Trang Province
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Development of coastal currents model for Yonglam beach and
Mook Island Chao Mai Beach National Park, Trang Province

Sirod Sirisup*, Saifhon Tomkratoke, Siriwat Kongkulsiri

Large-Scale Simulation Research Laboratory National Electronics and Computer
Technology Center, National Center for Genetic Engineering and Biotechnology,
Pathum Thani Province 12120

*Corresponding author e-mail: sirod.sirisup@nectec.or.th

Ocean currents are important to marine life. They help enhance primary production, evenly
transport nutrients and nourish the environment by mixing processes especially in coastal
regions and estuaries. The currents also directly influence seafloor species diversity through
the transportation of their larvae. Ocean currents directly impact seafloor dynamics by
influencing sediment transport; such as providing nutrients for seagrasses. Seagrasses provide
food, shelter and act as essential nursery areas for marine wildlife such as Dugongs as well
as valuable species such as sea cucumbers and wing shells. Ismbalances in the ocean current
processes canlead to inevitable consequences to marine organisms living along the coast.
Yonglam Beach and Mook Island, Chao Mai Beach National Park areas are valuable tourist
areas supporting the economy of Trang province. Geologically, the areas consist of complex
systems of co islands tidal flats and river mouths leading to interesting current patterns.
Understanding the complicated current patterns will aid in developing effective, efficient and
sustainable resource management schemes for Chao Mai Beach National Park. This study
performssurveys and develops tcoastal currents models for Yonglam beach and Mook Island,
Chao Mai Beach National Park. Bathymetric surveys revealed that the deepest point of the
study area is seven meters below the mean sea level forming an undersea canal with an
average depth of four to five meters under mean sea level on the right-hand side of Mook
Istand. Acoustic Doppler Current Profiler (ADCP) surveys showed that the overall ocean
current has a magnitude of order 0.20-0.25 m/s. Ta Pe canal Hai Lo canal and the cape of
Mook island have high maginitudes of 0.40-0.50 m/s. In order to obtaini a model of the area
suitability, the survey data was integrated into the model during the development of the
coastal currents model for Yonglam beach and Mook Island, Chao Mai Beach National Park.
The model validation results indicate that the developed model is in agreement with our
observations and can be used to predict sea-level and currents in the study area. Themodel
output results and analyses are available at the website: http://chaophraya.lsr.nectec.or.th
/chaomai.

Keywords: Sea currents, Ocean models
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Comparing microplastic contamination in Siliqua radiata collected from

Hat Laemson, Satun Province, and Hat Pakmeng, Trang Province

Supphakarn Phoaduang*, Thamasak Yeemin, Makamas Sutthacheep
Marine Biodliversity Research Group, Department of Biology, Faculty of Science,
Ramkhamhaeng University, Bangkok 10240

*Corresponding author e-mail: filmsupphakarn@hotmail.com

Microplastic contamination in marine biota is an important and interesting issue at
both nationally and internationallyMicroplastics have become a major component of
on marine pollution generating continuousimpacts on marine ecosystems, Often
microplastics carry toxic substances through the food web which leads to
bioaccumulation in marine organisms. We investigated microplastic contamination
inSiliqua radiata, the important economic bivalve found along the Andaman coasts
of Thailand. Understanding microplastic contamination is essential for maintaining
marine ecosystem health. We compared microplastic contamination in S. radiata
collected from Hat Laemson, Satun Province, and Hat Pakmeng, Trang Province.
Wedigested samples with 30% hydrogen peroxide solution before separating
microplastics by floating in saturated sodium chloride solution, then filtering with a
filter paper. Mean microplastic densities found in bivalves collected from Satun and
Trang Province were between 6 and 8 particles/individual, respectively. Microplastics
were mostly between1,001-2,000 microns, as well as 500-1,000 microns, respectively.
Microplastic contamination occurs in bivalves living inAndaman Sea reflecting the

needs for continued monitoring of microplastic accumulation in coastal environments.

Keywords: microplastic, Siliqua radiate, Andaman Sea
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Nutritive values and heavy metals of Halimeda macroloba

Sureerat Rattanasomboon, Aikkarach Kettawan?*, Uthaiwan Suttisansanee,
Piya Temviriyanukul

Institute of Nutrition, Mahidol University, Nakhon Pathom Province 73170
*Corresponding author e-mail: aikkarach.ket@mahidol.ac.th

Halimeda macroloba are leaf shaped green algae formed likeKaffir lime leaves. The
H. macroloba are present in the Gulf of Thailand and Andaman Sea. The algaeplays
a vital role in the ecosystem as food and provides habitat for marine organisms by
creating coral reefs. Additionally, H, macroloba reduces carbon dioxide through
photosynthesis and deposition of limestone (calcium carbonate) through calcification.
The calcification rate is 82.46 percent of body weight. This project determined
nutritional value and heavy metals in H. macroloba. We analyzed new segments and
old segments of H. macroloba for proximate, minerals and heavy metals. Halimeda
macroloba provide minimal energy (14.86 - 24.81 Kcal/100g wet) and have low fat
content (0.07 - 0.21¢/100g). Interestingly, H. macroloba are a significant source of
dietary fiber (3.74 — 3.75 ¢/100g), moreover, the species has highcalcium content with
H. significantly higher calcium in the older segments (6.85+1.02 g/100¢g) than newerw
segments (5.58+0.88 ¢/100g). The species does not contain significant levels of heavy
metals and thus, H. macroloba could be a reliable source of calcium. Further study

should assess nutritional benefits and safety of ingesting the species.

Keywords: calcium carbonate, proximate composition, green algae, toxicity, Kaffir

lime leave
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A Survey of development approaches to Increase the Potential of the

dolphin tourism community in Khanom. Nakhon Sri Thammarat

Suraiya Bilnu*, Tanyada Keudprud, Suwat Jutapruet

Fisheries and Coastal Resources Faculty of Science and Industrial Technology Prince of
Songkla University, Surat Thani Campus, Surat Thani 84000

* Corresponding author e-mail: raiya2557@gmail.com

Dolphin observation is a type of tourism gaining popularity yearly. Many organizations,
private companies, enterprises, and gsovernment agencies that supportdolphin-based
tourism. Tourism based on watching wild dolphins influences developing countries.
We surveyedways for developing dolphin watching tourism potential based on
responses from tourists and fishermen. We aimedto define dolphin watching activity
value from January - March, 2018 atLaem Pra-tub, Khanom District by surveying
satisfaction and attractiveness factors of touristswhen observing dolphins. The study
will support fishermen by obtaininginformation on increasing passive income due to
dolphin watching tourism. Tourists appear to be satisfied bythe convenience, safety,
and service mind but require bettertoilet facilities and parking areas. Furthermore, the
conscious and awareness of fishermen will be encouraged pertaining to valuable

marine resources conservation and management.

Keywords: Dolphin Watching Tourism, Khanom, Nakhon Si Thammarat
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Diversity and abundance of phytoplankton in coral reefs of Chonburi

and Phang-nga Province

Orathep Muesuea*, Thamasak Yeemin, Makamas Sutthacheep
Marine Biodliversity Research Group, Department of Biology, Faculty of Science,
Ramkhamhaeng University, Bangkok 10240

*Corresponding author e-mail: sfxir@hotmail.com

Phytoplankton are microscopic organisms that live in aquatic environments playing
significant roles as primary producers in marine environment. Phytoplankton can be
also used as a bioindicator to assess fertility and marine organism abundance.
Understanding phytoplankton is essential for marine environmental and fisheries
resource management. We investigated phytoplankton biodiversity and abundance in
Ao Mai Ngam and Ao Phak Kad coral reefs in Phang-nga Province, the Andaman Sea,
Ao Taitamuen and Ko Khang Khao in Chonburi Province, the Inner Gulf of Thailand.
Ko Khang Khao had the highest phytoplankton mean total density while the lowest
was recorded at Ao Phak Kad. Statistical analysis revealed that the abundance of
phytoplankton in coral reefs at Ko Khang Khao was significantly higher than those
observed at other study sites (F=72.37, p<0.05). il Chonburi Province included
Rhizosolenia spp., Chaetoceros spp. and Coscinodiscus spp. were the dominant taxa.
In Phang-ngaCeratium spp. and Rhizosolenia spp. were dominant taxa. Spatial
variation of phytoplankton abundance may be a result of factors such as water mass

exchange and impacts of human activities.

Keywords: Phytoplankton, Gulf of Thailand, Andaman Sea
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Comparison of microplastic abundance in marine sediments

at Hat Chao Mai, Trang Province

Akkharat Sangaroon*, Thamasak Yeemin, Makamas Sutthacheep, Bancha Lawang
Marine Biodliversity Research Group, Department of Biology, Faculty of Science,
Ramkhamhaeng University, Bangkok 10240

*Corresponding author e-mail: phunnguz@smail.com

Microplastics are plasti particles less than5 mm. Microplastics can transfers toxic
substances through food webs and generate impacts on various marine organisms.
Global attention toward microplastic pollution has arisen because commercial fishing
land based plastic waste have drastically increased microplastic pollution worldwide.
. We conducted a comparative study of microplastics in marine sediment collected
at Hat Chao Mai, Trang Province, from January 2017 and 2018. In 2017 ranged between
501-1,000 pm while in 2018 ranged from1,001-2,000 um. Mean densities of the
microplastics in marine sediments found in 2017 and 2018 were 36,333 and 205,333
pieces/m2, respectively. This study illustrates microplastic accumulation inmarine
sediments at Hat Pakmeng. All sectors should urgently collaborate to reduce plastic
waste in order to mitigate impacts on marine and coastal ecosystems as well as to

promote sustainable use.

Keywords: microplastics, sediment, Hat Chao Mai
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Comparing microplastics in Donax scortum and D. incarnate at

Hat Pakmeng, Trang Province

Itzaree Rattanasri*, Thamasak Yeemin, Makamas Sutthacheep
Marine Biodliversity Research Group, Faculty of Science, Ramkhamhaeng University,
Bangkok 10240

*Corresponding author e-mail: bazaa 69@hotmail.com

Nationally and internationally the problem of microplastic pollution has risen to
attention. . Thedistribution of microplastics tends to contaminate marine food webs
andvarious organisms living in coastal and marine environments. The marine bivalves
Donax scortum and D. incarnates are directly impacted because they ingest
microplastics.  We collected the two species from Hat Pakmeng, Province and
compared accumulated microplastic concentrations. The mean microplastic densities
in D. scortum and D. incarnates were approximately 4 and 6 particles/individual,
respectively. Most microplastics were between 1,001-2,000 microns. Weillustrated D.
incarnates had higher microplastic content thanD. scortum likely due to variable
habitats. Attention on microplastic pollution in marine ecosystems is required by all
sectors and measures should also be established to avoid or reduce the microplastic

abundance in coastal environments.

Keywords: Donax scortum, Donax incarnates, microplastic
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Management of the wedge calms, Donax scortum at Hat Pakmeng, Trang

Province for sustainable use

Thamasak Yeemmin*, Makamas Sutthacheep, Sittiporn Pengsakun

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

*Corresponding author e-mail: thamasakyeemin@hotmail.com

The wedge clam, Donax scortum (Linnaeus, 1758), is a marine animal with high
economic value in Trang Province and provides income for small-scale fishers and
promotes tourism in the area. In the past, a large number of D. scortum were collected
by several hundred local people and tourists per day. However, in the past three
years the population of D. scortum has declined significantly. Therefore, a
conservation project for D. scortum is urgently needed for its recovery and sustainable
use. This research examined the population ecology of D. scortum at Hat Pakmeng to
provide baseline data to make a management plan in collaboration with government
agencies, local administrative organizations and local communities. The important
recommendations are determining some protected areas for D. scortum at Hat
Pakmeng and raising public awareness and collaboration for fishing only mature clams.
The achievement of success of the D. scortum conservation project depends on
increasing awareness and participation of all stakeholders for managing D. scortum
fisheries and coastal and marine resources, and of obtaining environment-based
scientific knowledge for promotion of sustainable use in the fishery and tourism

sectors.

Keywords: Donax scortum, sustainable management, Hat Pakmeng
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Macaques and snakes have large, but variable, impacts on the nesting

success of evergreen forest birds

George A. Gale™, Daphawan Khamcha?, Kanoktip Somsiri?, Andrew J. Pierce’,
Wangworn Sankamethawee’

I King Mongkut's University of Technology Thonburi, Bangkok 10150,

2 Department of Environmental Science, Khon Kaen University, Khon Kaen 40002

*Corresponding author e-mail: ggkk1990@gmail.com

Predation is usually responsible for the majority ofnest failures, particularly in tropical
forests. Consequently, nest predators likely have significant long-term impacts on the
population dynamics of tropical forest bird communities, yet such predators are
usually unidentified, and it is generally unknown how they impact different nesting
species. We investigated nest predation on seven species of understory passerines in
an evergreen forest in northeastern Thailand from 2013 — 2017 using 24-hr video-
monitoring. We investigated which predators were most important and whether the
same predators had different relative impacts on different nesting species. We
recorded 226 predation events. Northern pigtailed macaque Macaca leonina and
snakes (primarily arboreal Boiga spp.) were responsible for 33% of predation events
each, followed by raptors (13%), other mammals including rodents (11.5%), and a
magpie (Cissa chinensis) (8.8%). The proportion of predation events associated with
the primary predators varied significantly among the seven-bird species, ranging from
2.5 - 55.6% for macaque and 11 - 67.5% for snakes. Macaques typically had greater
impact on open-cup tree and shrub nesters while snakes had the largest impact on
an open cavity nester. Five bird species had relatively little yearly variation in nest
success. Two species, those which macaques were likely responsible for a large
percentage of predations, had significant interannual variation in nest success,
probably due to annual shifts in macaque foraging patterns. Our data suggest that
nest predator commmunities are relatively simple, but the impacts of specific predators

vary widely among nesting prey species.

Keywords: nest predation, nest predators, video monitoring
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Diversity of shorebirds in abandoned salt pans in Phetchaburi Province

Thanaphat Klubchum®, Art-ong Pradatsundarasar?, Ajcharaporn Piumsomboon®>"
!Department of Marine Science, “Department of Biology, and *Aquatic Resources Research
Institute, Chulalongkorn University, Pathumwan, Bangkok, 10330

*Corresponding author e-mail: ajcharaporn.p@g.chula.edu

Shorebirds in Thailand are migratory birds that appear in Thailand from September to
April each year. At present, shorebird populations appear to be decliningdue to
habitat loss, especially the mudflat and salt pan loss from human activities. We
studied the abundance of shorebirds in two abandoned salt pans; an emerged pond
and a flooded pond; from October 2017 to March 2018. We compiled a species list
and abundance of shorebirds within species on surveys duringlow tide. We found
6,342 individuals of shorebirds from 23 species in 4 families. The average diversity and
evenness index of shorebirds in an emergentpond was 0.854 + 0.345 and 0.358 +
0.146, respectively, while those indices in a submerged pond were 1.286 + 0.553 and
0.670 = 0.131, respectively. Diversity did not differ significantly between emergent and
submerged ponds.Our results indicated niche partitioning in shorebirds communities
in species of shorebirds have dietary constraints among foraging sites, based on beak

length and leg length.

Keywords : shorebirds, diversity, shorebird foraging, abandoned salt pans
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WA-0O-03
Species of migrant shorebirds in Pattani Bay, Pattani Province

Tanakorn Chantasuban*, Somsak Buatip
Faculty of Science and Technology, Prince of Songkla of University, Pattani Campus,
Pattani Province 90110

*Corresponding author e-mail: tanakorn.c@psu.ac.th

Pattani Bay area is an important mudflat area, as part of the Pattani River Estuary. Its
fertility supports various migrant shorebirds which migrate along the East Asian —
Australian Flyway during the winter season from August to Aprilyearly. It is animportant
Bird Area (IBA), i.e. supports more than 5% of the total population of shorebirds, for 6
shorebird species: Black-winged Stilt, Long-toed Stint, Red-necked Stint, Common
Greenshank, Marsh Sandpiper and Little Ringed Plover, ranked second in Thailand and
high among other wetlands in Southeast Asia. The intertidal mudflat along the shore
from Rusamilae Village to Prince of Songkla university, Pattani Campus and the
saltpans area in Bana and Tanyong Luloh village are key areas. These areas combined
support more than 30shorebird species with 2 endangered species (the Great Knot,
the Far Eastern Curlew), 1 vulnerable specie (the Chinese Egret) and 6 near-threatened
species (the Asian Dowitcher, the Bar-tailed Gotwit, the Black-tailed Gotwit, the
Eurasian Curlew, the Red-necked Stint and the Curlew Sandpiper. Land use change in
the areas such as the saltpan area declineand the mudflat development plan,
including man-made mangrove planting on the mudflats, threaten migrant shorebird
populations and might indirectly lead to population declinesand possibly extinction

due to loss of their wintering sites.

Keywords: Pattani Bay, intertidal, mudflat, shorebird, East Asian — Australian Flyway

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand

July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province 267



o a = o : a &
268  UMAnde : mulwmivimsnauinidananumanvanemehinmuisnd ase 5
Jufl 10 - 14 nsngran 2561 o Tssusulaneudnand Jwingsugiond



WA-0-04

Home range of Monocled Cobra (Naja kaouthia) and Indo-Chinese
Spitting Cobra (Naja siamensis) in Sakaerat Biosphere Reserve,
Nakhon Ratchasima province

Curtis Radcliffe’’, Bartosz Nadolski', Pongthep Suwanwaree’, Surachit Waengsothorn?
ISchool of Biology, Institute of Science, Suranaree University of Technology,

Muang, Nakhon Ratchasima 30000

ZSakaerat Environmental Research Station, Wang Nam Khiao, Nakhon Ratchasima 30370

*Corresponding author email : najaresearch@gmail.com

True cobras of the Naja genus are perhaps the most recognisable and iconic of all
snakes. Worshipped by some, feared by many, Naja are found throughout Africa and
Asia. In Thailand true cobras are responsible for the third highest number of snakebite
envenomation’s, and the second highest number of fatalities by snakebite, making
them of significant medical and economic importance. The Sakaerat Najas Project
studies the Monocled Cobra Naja kaouthia and Indo-Chinese Spitting Cobra Naja
siamensis within the Sakaerat Biosphere Reserve. The goal is to evaluate the spatial
ecology of N. kaouthia and N. siamensis. Over the course of the project 43 N.
siamensis and 23 N. kaouthia have been captured through active survey, passive
trapping and community notifications. Of these, we tracked 19 N. siamensis and 10 N.
kaouthia at least once a day using radio telemetry indicating movement and habitat
preferences. Analysis of the data fromJanuary 2016 to April 2018, suggests N. kaouthia
occupiesccupy larger minimum convex polygon (MCP) home ranges than N. siamensis
(193.2 ha to 19.26 ha). Within the reserve N. kaouthia are most frequently located in
Dry Evergreen Forest, while N. siamensis are found within the human dominated areas.
Over the period of the study we recorded seven human caused mortalities of radio
tracked snakes, supporting the need for public education and cobra conservation to

improve safe cohabitation between humans and snakes.

Key words: Indochinese Spitting Cobra, radio telemetry, Sakaerat
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WA-O-05

Importance of unpublished data toward
Thai Biodiversity Hotspot Identification

Naruemon Tantipisanuh*, George A. Gale

Conservation Ecology Program, King Mongkut’s University of Technology Thonburi,
Bangkok 10150

*Corresponding author e-mail: ttpisanu@smail.com

High priority areas for conservation are typically identified based on ad hoc methods
without supporting data due to a lack of scientific resources and staff. The objective
of this study was to show how unpublished data can be useful for identifying
biodiversity hotspot areas using Thailand as an example. Species records were
aggregated from various sources both published (records permanently archived or
temporarily available on the internet) and unpublished data (derived from interviews).
Data from 2001 to 2016 were used to identify hotspot areas. In total, 15% of the data
were obtained from personal interviews. Most Thai hotspot areas were already inside
government protected areas. Amphibians and reptiles were the taxa that unpublished
data had the greatest influence on hotspot identification, while this influence was
least for birds. Spatial coverage of species records showed a bias toward particular
regions and areas, probably due to a number of factors including their international
reputation and previous species records. Results from this project reveal the
importance of unpublished records as a source for identifying hotspot locations
especially for less studied species groups and indicates the continued need for
encouraging scientists as well as amateur naturalists to report their observations to

archived websites and/or publish in peer-reviewed journals.

Keywords: Citizen Science, threatened species

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand

July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province 271



WA-O-06

NSNALIENT2AMUIINTY JULUUARNSSILasnsTdueAevasiaung
(Bos javanicus d’Alton, 1823) fignUsagAugsssuvii
luwadnernugdnitraannse Jamdanigauys

uwswage dosganius®’, Saudanl lvesmP, Yaly eyinvuTa’, idns nasiine’, (a7 wnyg’
awunaluladimnzauuasyianssuienaiunsdudundon, 2guedisuan sz sty aas
Fuwandpuuaznineinsmans uas *aanuiivenmansluana unmeIdting, Wiouama,
uATURY, 73170 *Auednunmemans un)Ineg1aeinyssmans, uasugy, 73170 *guefing
sxsumussdniinim, Aiaan, nigeuy3 71250

*5!115;3’5’1/&7&77!811‘117[!5777&1: praeploy.kong@hotmail.com

nsRneudn fthiudesugssumisienuddeniseysndaliniugiigaiusluaniiui
nsfnwadeiiitnguszasdifiefamuannsmasame susuuAInTsy wasnslifuiionds
¥8337Uas (Bos javanicus d’Alton, 1823) anendinisudesfugsssumalulninuwiiug
doithadnnse dawinnyauys legldamaredunsanndesindrenindnivn sening
Weunun1Wus 2555 Sangainiou 2560 S1uru 1,879 AW AINNISRINEDS 4,602 Au
dnndszinazliazuuuan11ga1us19ni1e (Body Condition Scoring) Wua1 Ayl
anmemesanelula 1 5097 3 fuunlduiutu Tnodadudadawindu 2.66, 3.14 uay
3,53 guaau dulugiinisvifanssulusewdu daaan 17:01 w. 9 18:00 W. 5998911
fonoutie 123987 14:01 ¢ 16:00 u. Tnefimsliftuiiondelu 1 uas®i 2 wihty a.52
uay 8.94 msaAlawms muddy wansliiiuinussiignuaesAudsssunaiivulily
N3¢ 50ALATIALIAN1IENITNNBATUALEITY waglundnwfusdnd dnadnnsedad
Auasatunssessulszrnsiuadldiiiame egrslsfiniy msiinsfanunaluszey
#7171 toduuuamdumsiamsussrnsuariiufiendoveshuadifianumngan sauts
Wuwumndlunsiammalulagnsudes fuasdugsssumiluiiuiiin violuituiidy
soly

AedAgy : NsUaeudmiUnAugsTIN®, TIwng, N1sATKUUANTIENTINNTY, NSUTUR,

4

nseusiny

UNARGD : N1SUSEYAYINITNITUIITIANITAVILVAINVAIENTINNWANR ATH 5
Fufi 10 - 14 nsngew 2561 o Tssusulaveusnane Jmingsugiond

272



WA-0O-06

Body condition, home range, and activity pattern of reintroduced
banteng (Bos javanicus d’Alton, 1823) in
Salakpra Wildlife Sanctuary, Thailand

Praeploy Kongsurakan®’, Rattanawat Chaiyarat?, Panat Anuracpreeda®,

Nikorn thongtip?, Seree Nakboon®

!Appropriate Technology and Innovation for Environmental Security, Faculty of
Environment and Resource Studies “Wildlife and Plant Research Center, Faculty of
Environment and Resource Studies, and Institute of Molecular Biosciences, Mahidol
University, Nakhon Pathom Province, 73170 *Faculty of Veterinary Medicine Kasetsart
University, Kampangsan, Nakhon Pathom Province, 73140 °Khao Nampu Nature and
Wildlife Education Center, Srisawat, Kanchanaburi Province, 71250

*Corresponding author e-mail: praeploy.kong@hotmail.com

Wildlife monitoring after reintroduction is important an important component of
wildlife conservation. This research studiedbody condition, activity patterns and home
range of Banteng (Bos javanicus d’Alton, 1823) in Salakpra Wildlife Sanctuary,
Kanchanaburi province. We performed camera trapping from January 2015 to
November 2017, total 1,879 Banteng’s photographs overd,602 traps-nights and
identified the Body Condition Scoring in each photograph. The Body Condition Scoring
between the 1st and 3rd year increased on average 2.66, 3.14, and 3.53, respectively.
Most activity occurredduring early evening from 5:01 to 6:00 pm and the afternoon
from 2:01 to 4:00 pm. Banteng home range estimates were 4.52 and 8.94 km? in 1st
and 2nd year, respectively. The data suggest thatreintroduced Banteng are capable of
surviving and improve in body condition over time. Ultimately the reintroduced
Banteng will, be re-establishmed in their habitat. In addition, Salakpra Wildlife
Sanctuary has sufficientcarrying capacity to support a sustainable Banteng population.
However, long-term monitoring is needed for successful Banteng population and

habitat management.

Keywords: wildlife reintroduction, banteng, body condition scoring, adaptation,

conservation
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WA-O-07

Species and distribution of freshwater crabs in
the three southern border provinces

Pun Yeesin*, Somsak Buatip, Sarawuth Chesoh
Faculty of Science and Technology, Prince of Songkla University, Pattani Province 94000

*Corresponding author e-mail: pun.y@psu.ac.th

This work is aimed to identify and to assess the freshwater crabs that dwell in various
habitats of southernThailand covering mountains, water falls, streams, swamps,
marshes, paddy fields, floodplains, natural pools, canals and river areas in Pattani,
Yala and Narathiwat provinces. We found4d families with 10 genera and 15 freshwater
crab species present. Five genera were newly reported species discovered in this area
namely Heterothelphusa sp. Sayamia bangkokensis, Pseudosesarma bocourti,
Geosesarma sp. and Phricotelphusa sp.. However, Geosesarma malayanum Stoliczia
tweedei Johora thaiana and Terrapotamon abbotti were not present which may be
a result of habitat deterioration and reducedenvironmental quality in addition to

agricultural activities.

Keywords: Freshwater Crabs, Crustacea, Southern Thailand
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WA-0O-08

Study of the effects of forest fragmentation on avian biodiversity in
Chiew Larn Reservoir, Khlong Saeng Wildlife Sanctuary,

Suratthani Province

Gregory J. Irving®”, Philip D. Round?, George A. Gale?

T King Mongkut's University of Technology Thonburi, Bangkok 10150,

2 Department of Biology, Faculty of Science, Mahidol University, Bangkok 14000
*Corresponding author e-mail: girving@fastmail.fm

The Khlong Saeng — Khao Sok Forest Complex is the largest contiguous forest
remaining in southern Thailand; however, Rajjaprabha Hydroelectric Dam flooded 165
km? of the ecolosically important riparian ecosystem at the centre of the complex.
Forested hilltops are now a fragmented island landscape. 30 years after inundation,
little is known about how the ecosystem has recovered. This study explored avian
diversity, comparing richness, abundance, and dietary guild patterns in relation to
forest structure and fragment size. We performed point countson 23 islands (0.7 to 49
hectares) and the mainland to sample birds. We used Bayesian hierarchical analysis
and audio recording to adjust for differences in detection probability among species.
We conducted 108 vegetation surveys using 10m radius plots. Mainland (<500 m from
the reservoir) and island forests had identical mean bamboo counts (p>0.99),
indicating both islands and mainland were heavily disturbed and have not recovered
from hydroelectric dam construction. (Log)island/land area described 87.9% of the
variance in avian species richness, further indicating that habitat was homogeneous.
Forest interior ground-dwelling and understorey bird species were largely absent and
few frugivores present, particularly on islands. The 80 observed resident bird species
were dominated by a handful of edge-habitat generalists. We observed 75 species on
mainland vs. 72 on islands, with effective richness on the mainland of e 35.9 vs. e
24.25 on islands (p<0.001). Inverse Berger-Parker was 5.36. Avifauna was overall highly
depauperate. Though marketed as the “Guilin of Thailand”, the areas we surveyed in

this study indicate an ecosystem in crisis.

Keywords: infrastructure development, fragmentation, avifauna
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WA-0-09

Distribution, conservation status and the effect of human disturbance on
Galliformes in the lowland forest of Southern Thailand

Tiwa Ong-in*, Tommaso Savini

Pilot Plant Development and Training Institute,

King Mongkut’s University of Technology Thonburi, Bangkok, 10150
*Corresponding author e-mail: anatiwva@gmail.com

Lowland forest in the Sundaic region has reduced heavilyover the past 50 years,
especially in southern Thailand where most natural habitats have been degraded due
to intense human activity. Consequently, many lowland specialist vertebrate species,
mostly birds, have become threatened. Efforts to develop appropriate conservation
and management action plans are hampered by a general lack of quantitative
information and poor understanding of their ecology in this increasingly degraded
habitat. Therefore, this study examinedthe presence, status and habitat suitability for
Galliformes, focusing on the poorly known forest partridges and larger-bodied species,
in the remaining lowland areas in Khlong Saeng Wildlife Sanctuary during Feb — Apr
2017. We surveyed 13 line transects at different distances from the edge of the Chiew
Larn Reservoir. We only detected two species of Galliformes, Great Argus (Argusianus
argus) and Red Junglefowl (Gallus gallus), a forest generalist. The Great Argus density
estimate was 4.6 (95% Cl, 2.1-10.0) calling males/km2, increasing in abundance with
increasing distance from the reservoir but detected no lowland specialist partidge
species.The apparent absence of partridge could be either due to the low habitat
quality = close to the reservoire edge due to past disturbance from the reservoire
construction, or more alarmingly, due to a general decline of these species in the

area.

Keywords : Khlong Saeng Wildlife Sanctuary, Forest Partridges, density
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WA-O-10

Core versus edge: the status of clouded leopard Neofelis nebulosa in
Khlong Saeng Wildlife Sanctuary

Wyatt Petersen®*, Kriangsak Sribuarod®, Robert Steinmetz<, Dusit Ngoprasert®
9King Mongkut's University of Technology Thonburi, ®Department of National Park,
Wildlife and plant Conservation, “WWF-Thailand

*Corresponding author e-mail: wjpetersenl@gmail.com

Despite its high risk of extinction in the wild, very little ecological research has been
published on the mainland clouded leopard. This is problematic as clouded leopards
are often both the last remaining large predator in many forests and highly valued in
the illegal wildlife trade for their fur. Correctly assessing the conservation status and
urgency of conservation actions for this species is ultimately dependent on unbiased
estimates of population size. We present the first density estimates for this species in
Thailand and the second estimates from mainland Southeast Asia. Camera-trapping
was conducted in the core and edge areas of Khlong Saeng Wildlife Sanctuary. Over
5,242 trap-nights we detected at most 32 individuals, including 10 females and 21
males. Using spatial capture-recapture, the density within the core and edge areas
were estimated at 4.35+SE 1.19/100 km2 and 3.49+SE 0.95/100 km?, respectively. Our
results suggest that density estimates differed, although not significantly, between
core and edge areas—potentially reflecting habitat quality. Despite the negative effect
the Chiao Lan reservoir has had on many resident wildlife species, density estimates
reported in this study are comparable to other estimates of mainland clouded leopard
density using spatially-explicit capture-recapture (1.83-4.73/100 km?. Our study
provides important baseline information on mainland clouded leopards density, both

within Thailand and Southeast Asia as a whole.

Keywords: density, Neofelis nebulosa, spatial capture-recapture
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The short-delived conservation importance of plantation forests for
Nycticebus bengalensis

Katie Oliver*, Dusit Ngoprasert, Tommaso Savini

Conservation Ecology Program, King Mongkut’s University of Technology Thonburi,
Bangkok, Thailand.

*Corresponding author e-mail: katie_oliver93@hotmail.co.uk

In fast disappearing tropical ecosystems, the conservation importance of small
patches of degraded forest and plantations is often overlooked despite being
relatively abundant in most tropical regions. Forest disturbance has made primates
one the most threatened taxonomic orders worldwide as their survival is determined
by a complex of habitat features. For nocturnal arboreal primates, determining these
features are notoriously difficult yet vital for their conservation. This research explored
the connections between disturbance and N. bengalensis macro and microhabitat use
in a degraded fragment of dry evergreen and old plantation forest. Distance sampling
estimates revealed high density in old plantation (27 loris/km2) followed by dry
evergreen forest (17 loris/km2). Macrohabitat results revealed, old plantation had the
highest productivity of sap, fruit, and flower, all found to have a positive association
with loris abundance. Microhabitat analysis identified a positive association between
loris presence with canopy height, canopy connections, canopy density and tree trunk
vegetation cover indicating the species utilises denser vegetation, often associated
with more disturbed habitats (old plantation). We found that loris show a certain
preference to microhabitat variables rather than habitat type itself. Therefore, the
conservation importance of plantation forests may vary dramatically depending on
the selected tree species for planting and the forests maturity. One major concern is
how the conservation importance of mature plantation forests may swiftly deteriorate

as short-lived exotic tree species die back all around the same time.

Keywords: Disturbance, Nycticebus, Nocturnal
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Small, isolated, and disturbed forest patches:

An overlooked approach to small carnivore conservation?

Wyatt Petersen*, Tommaso Savini, Robert Steinmetz, Dusit Ngoprasert
Conservation Ecology Program, King Mongkut's University of Technology Thonburi,
Bangkok 10150

* Corresponding author e-mail: wjpetersenl@gmail.com

Small carnivores are increasingly faced with living in human-dominated landscapes.
To better understand the role these fragmented areas, play in small carnivore
conservation we used camera-trap data for 5 species within a seasonally dry forest in
Sakaerat Biosphere Reserve (148 km?). We assessed species occupancy models
including microhabitat and resource variables across periods of high and low fruit
abundance and rodent biomass). Models including microhabitat variables performed
well for all species suggesting that Asiatic jackals (C. aureus), small Asian mongooses
(H. javanicus), and small Indian civets (V. indica) were all open-forest specialists.
Common palm civets (P. hermaphroditus) and leopard cats (P. bengalensis), although
more generalist, were strongly associated with closed-forest conditions. Resource
variables were relevant for three species, but only during periods of low availability.
These resource variables were fruit abundance for common palm civets and rodent
biomass for both leopard cats and small Indian civets. Seasonal restrictions in resource
availability were shown to limit the distribution of more resource-dependent species
and, with regards to fruit availability specifically, this restriction may be exacerbated
in previously logged sites which lack primary forest. It is also important to consider
that not all of our study area is suitable for each species. Jackal, mongoose, and small
Indian civet, for example, were mostly confined to open-forests which compose only
16 km? (~11%) of our study site.

Keywords: fragmentation, habitat use, small carnivores
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Diversity of pollinators of Praxelis clematidea R.M. King & H. Rob. in
Khon Kaen University

Kornkanok Wongwila, Wangworn Sankamethawee*

Department of Environmental Science, Faculty of Science, Khon Kaen University,
Khon Kaen, 40002

* Corresponding author e-mail : swangworn@gmail.com

Pollination is a very important process in the life cycle of flowering plants. Praxelis
clematidea R.M. King & H. Rob. is an invasive plant that has rapidly spread throughout
Thailand. The invasion has broadly affected agricultural systems and biodiversity but
little information exists about P. clematidea pollination biology. . We conducted a
survey assessing the diversity and proportion of pollinators of P. clematidea at Khon
Kaen University (KKU) with belt transects. There were at least 46 species of pollinators
on the transects. These are members of 8 orders, 2 classes viz. Insecta and Arachnida.
Lepidoptera was the most diverse group of Insecta with 17 species. When we
combined data from casual observations outside the transects there were at least 62
pollinator species. Hymenoptera contributed the highest proportion of flower
visitations (86.45%) and bees (Apis spp.) were the most frequent detected pollinators
during the surveys with the frequency of 100%. ThusApis spp. are the major P.
clematidea pollinators during the rainy season. inflorescence density did not affect
number of pollinator species or the number of flower visitations. However, we only
sampled during the rainy season, while P. clematidea can grow and reproduce all
year round when the soil humidity permitted. Further information on temporal
variations of pollinators in subsequent years would further illucidate pollinator
dynamics, especially in agricultural and protected areas where the plant has already

invaded. It may also be beneficial in predicting future occupied areas as well. .

Keywords: Asteraceae, invasive plants, pollination, pollinator, Praxelis clematidea
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The utilization of fig (Ficus racemosa L.) by birds in Songgaria Watershed

Management Unit, Kanchanaburi Province

Kwanchanok Sinsuantaeng, Kultida Ittiporn, Pornwiwan Pothasin*
Conservation Biology Program, Division of Biological and Natural Resources Sciences,
Mahidol University, Kanchanaburi Campus, Kanchanaburi, 71150

*Corresponding author e-mail: pornwiwanp@gmail.com

We assessed bird fig use ig (Ficus racemosa L.) in Songgaria Watershed Management
Unit, Sangklaburi, Kanchanaburi Province fromJuly 2017 — February 2018. This study
aimed to clarify the species using selected fig trees (Ficus racemosa L.) (7T mature fig
trees) especially birds. leaf and fig phenology surveys showed that at the population-
level, Ficus racemosa L. produced figs all year round, but fig abundance varied
seasonally in different individuals. Reproductive development time was 8 weeks, and
fruit ripening took 8 days.. We conducted bird surveys of Songgaria Watershed
Management Unit withdirect count methods . We found a total of 104 bird species.
29 of bird species used figs (which accounted for 27.9 percent of all bird species). Our
study provides preliminary information on Ficus—bird associations as frugivores (7
species), insectivores (8 species), and perching (16 species). Bird species mostly utilized
fruit trees are Phylloscopus sp., followed by Pycnonotus finlaysoni, and Dicaeum
cruentatum. Thestudy confirms figs are an important resource for frugivorous birds in

Songgaria Watershed Management Unit.

Keywords : Bird diversity, Frugivores, Fig trees, Fruit trait, Seed dispersers
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Existence of Tylototriton verrucosus in Thailand

Porrawee Pomchote!”, Kanto Nishikawa? Wichase Khonsue'

!Department of Biology, Faculty of Science, Chulalongkorn University, Bangkok 10330
Thailand ?Graduate School of Human and Environmental Studies, Kyoto University,
Kyoto 606-8501, Japan

*Corresponding author e-mail: nana_chula@hotmail.com

The newt, genus Tylototriton, is the only Urodelan currently recorded in Thailand. In
the past, T. verrucosus was the sole known representative salamandrid species found
in Thailand. At present, four species have been reported: T. verrucosus, T. uyenoi,
T. anguliceps, and T. panhai. They are found in ponds, under stones or beneath
woody debris in the northern (T. uyenoi and T. anguliceps) and northeastern mountain
ranges (T. panhai) at an altitude of greater than 1,000 m. However, the occurrence
records and the distribution range of T. verrucosus are still vague. Preliminary
morphological and molecular study of voucher specimens from Doi Chang, Chiang Rai
Province, suggestsmorphological differences compared to3 other Tylototriton species
(T. uyenoi, T. anguliceps, and T. panhai) and are classified within the clade of
T. verrucosus from other countries. Thus, T. verrucosus are still in existence and are
expected to be found in other areas of Thailand. However, extensive morphological
and molecular analyses of T. verrucosus including their range distributions are needed

for implementation of future conservation plans.

Keywords: newt, species, distribution
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Road edge effects on tropical forest passerine species:

Implications for nest success and post-fledging survival

Rungrong Angkaew*, George A. Gale

Conservation Ecology Group, King Mongkut’s University of Technology Thonburi,
Bangkok 10150

* Corresponding author e-mail: rongrong.ang@gmail.com

Road edges negatively affect forest bird breeding success through enhancement of
nest predator populations associated with edge habitats in the temperate zone, but
this pattern is less clear in the tropics. We investigated the influence of road edge on
nest success and post-fledging survival of White-rumped Shama (Kittacincla
malabarica), in the dry evergreen forest of Sakaerat Environmental Research Station.
We placed one hundred nest boxes in the forest interior (>1000 m from edge of a 5-
lane highway) and near the forest edge (<200 m). We radio tracked 50 fledglings,
25 each for the edge and the interior, for 7 weeks after fledging. Survival trends were
higher at the forest edge than interior for nests (0.463 + 0.054 SE vs 0.348 + 0.046 SE)
and fledglings (0.659 + 0.104 SE vs 0.423 + 0.110 SE), although differences were not
statistically significant. Predation had the strongest influence on survival, accounting
for 100% of nest and 94% of fledgling mortality. Green Cat Snake (Boiga cyanea) was
a dominant predator of fledglings, and most fledgling mortality occurred within the
first week after leaving the nest. Previously, Green Cat Snakes and Northern Pig-tailed
Macaques (Macaca leonina) have been reported as dominant predators, which prefer
forest interiors over edge habitats, potentially explaining the inverse edge effects
observed here. Degree and direction of edge effects on the reproductive success of
birds appears to be strongly dependent on the ecological preferences of locally

dominant nest predators regarding edge habitats.

Keywords: White-rumped Shama, radio tracking, nest box
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Biology and Aquaculture System Development of Tor Fish
(Tor douronensis (Valenciennes, 1842)) in Yala Province

Chesoh, S*", Musikarun P?, Jindaphan, N?, Hirunchulha W, Yeesin P. ",

Chai Mongkol S%, Khoowkheaw W. ?

Faculty of Science and Technology, Prince of Songkla University, Pattani Campus, Pattani
Province 94000 “Department of Fisheries, Ministry of Agriculture and Cooperatives,
Bangkok 10900

*Corresponding author e-mail: sarawuth.c@psu.ac.th

Tor douronensis (Valenciennes, 1842) is a native cyprinid, delicious and economically
valuable species, distributing along the Thai-Malaysian border region. This study was
conducted to collect wild bloodstock fish from the Pattani River, and domesticate for
breeding at the Yala Inland Fisheries Research and Development Center. We fed the
fish with catfish feed pellets and vegetable waste daily and checked sexual maturity.
Fishes could breed from August to December, depending on rainfall and water
temperature. We induced breeding by using synthetic hormone, buserelin acetate
and domperidone. Hatching rate and fry survival rate at water temperature of 25-26
°C, were 81.2 and 71.1%, respectively. We nursed larvae with rotifers, juvenile moina
and microencapsulated diets of shrimp larvae for 15 days. Subsequently we used
formulated nutritional fish meal powder and then sent fingerlings to farmers within
one month. The Betong district of Yala province is famous for Tor fish cuisine as a
high-class tourist delicacy. We raised 1-5 fingerlings per square meter in water flow-
through earthen ponds and fed 30% protein catfish feed pellets twice daily. Fishes
grew to marketable sizes at 2-2.5 kg by 1.5-2 years at the FCR of 2-3:1. Crude cost of
feed is approximately 250 Baht while the price of fish is 2,500-3,500 Baht per kg at the
farm gate price. It is recommended that Betong should be the first priority for fish
farm zoning. Practical and effective techniques should be developed for commercial

production due to the low fecundity that produces fewer offspring.

Keywords Indigenous fish, Fish breeding
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Thermal acclimation temperature of loach fishes from

tropical rivers of Thailand: global warming implications

Sampan Tongnunui*, F.W.H. Beamish

!Department of Conservation Biology, Mahidol University, Kanchanaburi Campus,
Kanchanaburi Province, 71150 2Environmental Science Program, Faculty of Science,
Burapha University, Chonburi Province 20131

*Corresponding author e-mail: sampan_02@hotmail.com

We collected loach fishes from small rivers in western Thailand. We determinedcritical
thermal maximum (CTmax) and thermal acclimation temperature from 20 to 35°C, of
loaches respectively. The CTmax correlated positively with thermal acclimation
temperature between 20 and a maximum that varied among thefour species,
Schistura  aurantiaca, Schistura  sexcauda, Homalopteroides smithi, and
Pseudohomaloptera sexmaculata from 30 to 35°C. Highest and lowest CTmax were
38.2+0.2°C at 35°C acclimation for P. sexmaculata and 35.7+0.2°C at 20°C for S.
aurantiaca, respectively. Interestingly, the majority of tropical Thai fish and temperate
species examined to date show a similar maximum thermal tolerance from the mid
to high 30s that almost certainly relates to temperature induction of HSP and their
production. Climatic change models predict global temperature increases in Thai rivers
and others in Southeast Asia are likely to rise beyond the thermal tolerance of many

indigenous fishes with important losses in species diversity.

Keywords: Thermal acclimation temperature, Critical thermal maximum (CTmax),

Global warming
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Mosquito larvae and their predators in Nakhon Si Thammarat province,
Southern Thailand

Anantanit Chumsri’, Fahmida Wazed Tina, Mullica Jaroensutasinee,
Krisanadej Jaroensutasinee
School of Science, Walailak University, Nakhon Si Thammarat Province 80161

*Corresponding author e-mail: anantanit.ch@smail.com

Weinvestigated mosquito larvae, and their predators in water containers of different
sizes and variable water levels in Nakhon Si Thammarat province. We used five
different sized containers (1, 10, 30 100 and 300 L) with two water depths (high (90%)
and low (45%) depth) (n = 10) to conduct this experiment. We conducted the
experiment at20 households with 10 containers with different sizes and water levels
with total 200 containers. Before adding the water to the containers, we filtered water
through two layers of a fine nylon mesh (intermesh gap = 0.5 mm) to remove any
existing macroinvertebrates. We collected mosquito larvae and predators from each
container from November 2017 to March 2018 and preserved them in 90% ethanol
in the laboratory. We identified the mosquito larvae and predators up to the genus
level and counted their numbers. There were 10 species of mosquito larvae predators
(e.g., tadpoles, water striders, true water beetle, mayflies, fish, water boatmen, spiders,
toads, mollusca, and Toxorhynchites spp.) in containers with and without mosquito
larvae. Mayflies were found more in higher abundances than other predators. The
one-liter containers with 45% water levels contained the highest predator abundance.
The numbers of Aedes albopictus in containers with predators were different from
containers without predators. The numbers of other mosquito larvae species did not
differ between containers with and without predators. Mosquito larvae numbers

negatively correlated with the predator numbers.

Keywords: predators, mosquito larvae, container size, water level

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand 2
July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province 29



WA-P-10

n1sAnLauuAiilss Wolbachia n13ns¥aeNe)iAans
wazuvidsnagvasgniresluana Aedes Tuuszmalne

aauun FTmuTauynT*

medvweluladmsuaniiy pauzimaluladnisinyas aordumeluladwszveunandinaumms
81903z s ngane 10520

*ISUARYaUUNAII: itsanun.wi@kmitl.ac.th

Vo

Wolbachia \Junuailisefiendeagareluigadvesdniliedonquinivivdeuas

D

weBFanan deanunsadieneadiunisuailudantd nisdnwiadaidniunsluiiui
Wiusegiagnihgsdiuiu 150 wisusznoudeuiinaudn G vues 1513 g waeitui
Indldgsn 15 Ywminlu 6 glinavesingldun nana1s mamile aangiuesnideunie
MAnziueen Manziuan wazniald ludiaseuiuiay w.e. 2560 Safluiay w.e. 2561
Lﬁaﬁﬂma”ﬂwmxmiﬂazmaéfwamumﬁag'mﬁwaagmfwﬂuaqa Aedes uay
anuznsfinide Wolbachia I@EJW‘UQﬂ‘L?WQWWﬂ 96% vosituiiivhnsdsne LLamﬁ‘UQﬂ‘jﬂ
gluana Aedes Iddnau 3,570 fdeanunsathunduunadnldsin 3,356 flaeldgilents
Suunviinvesgauaruiisergnlelndiuedisa (PCR) #el48u ribosomal DNA transcribed
spacer 2 (DNA IT52) 1Hudusneds man1sdnwilaglddu wsp WunsAnle Wolbachia
Iuaﬂmmmmu 2,584 i1 (779%) vosgniingeiisruunléiionmn wuaﬂmmuiwmmu
aﬂmmawaw Aedes albopictus 311U 2168 fafalu 64.6% wav ‘W‘Uﬁﬂ‘u’lEN
Ae. pseudotaen/atusIumu’muaawam aﬂumq Ae. albopictus Wag Ae. aegypti
wuludBnasnnszwihaieunguniay - nInIAu Favtsaosrianuldlunnuvdsiiogende
mihnsdsIanavun memmwﬂmmﬂmaquLLUaQUaﬂsuﬂaiﬁuLLavsaUﬂummwwmu
Y0UNYAINT d2u Ae. lineatopennis axnuldannluiufiudnilladuiuasiuiiumdams
e egnalsiiou gnihgsiifuiegnslddnivgyfamudiiudfuituiinoumsgn
Uity senisinwadsiiandiifiuin gluana Aedes Snisunsnzane
luwnasfiogerdevarsusiiisadesfuszvudnainvasuenindoluainiiny
Tuusnafiegerdovasyud uazwuaiise WolbaMchia Ssasfndolugsarevaisyin
Tudszwelveautslagiu

o

AdARY: Aedes, N13n3¥ALM, Wolbachia

UNARGD : N1SUSEYAYINITNITUIITIANITAVILVAINVAIENTINNWANR ATH 5

00 o o p v v o =
3 Un 10 - 14 nInNgIA 2561 au Tsausulauousnaen WHINEIT1H 351U



WA-P-10

Wolbachia infection, geographic distribution and larval habitats of
the mosquitoes in Aedes species in Thailand

Itsanun Wiwatanaratanabutr*

Department of Plant Production Technology, Faculty of Agricultural Technology, King
Mongkut's Institute of Technology Ladkrabang, Bangkok 10520

*Corresponding author e-mail: itsanun.wi@kmitl.ac.th

Members of the genus Wolbachia are maternally-inherited intracellular bacterial
endosymbionts that infect a wide range of arthropods and nematodes. We surveyed
a total of 150 mosquito larval collection sites including rice fields, ponds, marshes,
streams and ditches from 15 provinces in six geographic regions of Central, Northern,
Northeastern, Eastern, Western and Southern Thailand during March 2017 to March
2018 in order to characterize the distributions of larval habitat of the species in the
genus Aedes and their infection status by Wolbachia. From 96% of the sites surveyed,
we collected a total of 3,570 Aedes larvae and identified 3,356 individuals to species
by using morphological keys and polymerase chain reaction (PCR) with the ribosomal
DNA internal transcribed spacer 2 (rDNA ITS2). Using PCR assays with wsp gene primers,
we detected Wolbachia in 2,584 individuals (77%) of all identified larval mosquitoes.
Aedes albopictus larvae (2,168 individuals, 64.6%) was the most frequently collected
whereas Ae. pseudotaeniatus was hardly foundin any collection site. We collected
Aedes albopictus and Ae. aegypti in greater proportions from May—July than other
species. Both species were present in all habitats sampled; and most frequently
present in young growth rice fields and farmer hut areas. Whereas Ae. lineatopennis
was more frequently present in mature and post-harvest paddies. Most species were
more associated with pre-cultivated rice fields than other relevant areas. Our results
imply that the mosquito species in the genus Aedes aredistributed in many habitats
relative to agroecosystems in addition to human settlements, and Wolbachia bacteria

infectseveral Aedes mosquito species in Thailand so far.

Keywords: Aedes, distribution, Wolbachia
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The reported of genus Favolus in Thailand

Siriman Na Bangchang?, Rattaket Choeyklin? Tuksaporn Thummmarukcharoen’,
Maneerat Pobkwamsuk?, Natthawut Wiriyathannawudhiwong®, Pucharapa Puyngain’,
Thitiya Boonpratuang”!

The Center for Genetic Engineering and Biotechnology, The National Science and
Technology for Development Agency, KlongLuang, PathumThani 12120,
“Biodiversity-Based Economy Development Office (Public Organization) Luksri,

Bangkok 10210,

*Corresponding author e-mail: thitiya.boon@biotec.or.th

The genus Favolus is classified in the family Polyporaceae, playing a role as timber-
decaying fungi in nature. During 1902 — 2011, 18 samples from Thailand have been
reported and classified into 5 species. The first species, Favolus albidus Massee, is
a holotype, the new species of the world. It was discovered by Danish botanist on
the first botanical expedition in Thailand during 1888 — 1900, and was published in
the book “Flora of Koh Chang”. Four other species are Favolus brasiliensis (Fr.) Fr.,
F. manipularis Berk., F. spatulatus (Jungh.) Lév., and F. tenuiculus P. Beauv, distributing
all regions of Thailand. Based on survey between 2011 — 2017, 12 samples were
additionally found from Nakhon Si Thammarat, Nakhon Ratchasima and Amnat
Charoen. Identification by using morphology and phylogeny analysis of internal
transcribed spacer (ITS) rDNA sequences have revealed that there were 6 species;
2 new recorded species in Thailand, Favolus acervatus (Lloyd) Sotome & T. Hatt. and
F. emerici (Berk. ex Cooke) Imazeki, and 4 other species are expected new species in
the world.

Keywords : Mushroom Taxonomy, Polyporus, Decomposer

Abstract of the 5™ National Meeting on Biodiversity Management in Thailand o
July 10 - 14, 2018 at Diamond Plaza Hotel, Surat Thani Province 303



UNARGD : N1SUSEYAYINITNITUIITIANITAVILVAINVAIENTINNWANR ATH 5
Fufi 10 - 14 nsngew 2561 o Tssusulaveusnane Jmingsugiond

304






