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ASANEALASIN I TNDBIBINSIUFIUAAN (Pelobatrachus nasuta) B9NSILHINI

(Xenophrys aceras) Lmzé\‘il,taiﬂu'l'z (Microhyla berdmorei)

Chromosome studies of Nose horned toad (Pelobatrachus nasuta) Brown horned

toad (Xenophrys aceras) and Hour-glass froglet (Microhyla berdmorei)

WEYINING BULNadUna’, §5ieug lBaNE1919% LAY gHNE ANiug?

Benjamaphon Thanakongkaew, Surachest Aiumsumang? and Sumalee Phimphan?

UNAReS

AT moUae mﬁLwﬂmﬁﬁmsmLsrjmwuﬁmﬂmﬂmﬂ\m‘ifmml,mm (Pelobatrachus nasuta)
ﬁmmﬁ’wu (Xenophrys aceras) LLMEGLLN%WIQ (Microhyla berdmorei) Lm_lmﬂﬂfmmﬂﬂﬂﬂsimmﬂ‘izmﬂTVIﬂ
T@mLm%ﬂuTﬂﬁTNTeﬁumnTﬂﬂﬁx@ﬂ YONRUUUTIINATIAILATNE HANTTANHINUANE INT18HIUNAN
fsmanlaslulonfinasss (2n) WAy 26 uns ﬁ‘[:mTuTeﬁuﬁyugm (NF) w1y 52 LLmﬁqum’%T@Twﬂ
= L7+ L7, M7, + ST, + S, BenanevinamidmndasTilanfnaasaniiy 26 we uazlpslulouug
iy 52 Lm:ﬁqmm‘ﬁﬂwﬂ = L™, 4+ LM + MM, + S™, + ST, wazdsunmnafisanlasulenfinanan

1 o 1 Y 1 o A L4
WY 24 WS LL@&TﬂﬁTﬂTﬁijﬁuﬁmmﬁﬂu 48 Lm:ﬁqmmﬁ@fm =L™, L, + M, + STy + ST
o o as A < & o & Y : !
Adnasy: taslulen uadlelnd Sensneaunan anaeiann Beusmunn

Abstract

The present study aims to construct the cytogenetic of Pelobatrachus nasuta, Xenophrys aceras and
Microhyla berdmorei. Samples were collected from the southern region of Thailand. The metaphase chromosomal
preparation was performed directly from their bone marrows. Conventional staining by Giemsa technique.
The results showed that of Pelobatrachus nasuta have diploid chromosome in 2n = 26, while the fundamental
number (NF) is 52. The karyotype formula is as follow L™, + L°", + M™, + S™, + S*™,,. Xenophrys aceras have
diploid chromosome in 2n = 26, while the fundamental number (NF) is 52. The karyotype formula is as follow
L™ + Mg + MM, + S™, + S, and Microhyla berdmorei have diploid chromosome in 2n = 24, while the

fundamental number (NF) is 48. The karyotype formula is as follow L™, + L°", + MM, + S™;g + ST,

Keywords: Chromosomes, Karyotype, Idiogram, Pelobatrachus nasuta,, Xenophrys aceras, Microhyla berdmorei

" g3 AnEAnsAansuamAllad s Anendusneanmesysel SsdameEysol 67000
" Biology program, Faculty of Science and Technology, Phetchabun Rajabhat University, Phetchabun, 67000
*Corresponding author: Benjamapon280244@gmail.com
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AT nasla mizesdimdaafiusn (Rhacophorus nigropalmatus) wag
ﬂﬁﬂttﬂizﬂl’l (Raorchestes parvulus)
Karyotype analysis of Wallace's flying frog (Rhacophorus nigropalmatus) and

Dwarf Bush frog (Raorchestes parvulus)

ANEUNT 6, galrEg IBENE1D19? LAY FHIA AN

Darin saphu', Surachest Aiumsumang? and Sumalee Phimphan?”

L
Unacga
ANTANENTANART IR 2e9LNA 2 ¥fla A UAdenfiudn (Rhacophorus nigropalmatus) WavtALATY
11 (Raorchestes parvulus) i USA88 MIINUNAIBTTHEFNNANA IR 2eslsemeing warleiswsanlnslulay
o ° ¥ ¥ a ! ! A A o Ao A i
Tremssannsaalanszgn uaniUsanmaedanen nansineanuaniadecding fdmalashiloninasan
. Co v C N . y _ _
(2n) wnfiu 26 une fsmanlasluloniugm (NF) wndu 52 uidleimivszneunas Taslulawsiiaumayan
ALY 8 WM LHNUTUVIE NIUIANATS 2 U INNBUNSNANIALAN 10 WY URTTULNNUYIE N2UIALEN
1 e ' ° a < o !
6 w9 gmsupslalml fim 2n (26) = L™+ M™, + S + ST thauaszifisanlasulasfinaasn wnfiu 26 uns
fAdalashilaudl e sTalmiusznausaslaslulzi 3 ey 4 ung &
Hamaulaslulaniugi wnru 52 ueslamldsrneuntelaslulonsiia wniawidnaua ey 4 uwne dumm
UNNIUIATAGY 4 UNY INUIUVBNIUIANATS 2 UV VIEENS NTUIALEN 12 UN9 UATTUMNIEun3n

PAEN 4 W gRsuA a0 Ap 2n (26) = L7, + L, + M7, + ST, + ST,

pandny:  tastulaw, wedletd, Unadeasiudn, diauaszin

Abstract

Genetic cell studies of two types of paddocks the Wallace's flying frog (Rhacophorus nigropalmatus) and the
wild Dwarf Bush frog (Raorchestes parvulus). Samples were collected from natural sources in southern Thailand and
chromosomes were prepared directly from bone marrow cells and dyed with Giemsa's technique. The results showed
that the Rhacophorus nigropalimatus are 26 diploid chromosomes (2n) and 52 fundamental number chromosomes (NF).
The karyotype consists of 8 large metacentric chromosomes, 2 medium metacentric, 10 small metacentric, and 6 small
submetacentric chromosomes. The karyotype formula is 2n (26) = L™s+ M™, + Sy + S Raorchestes parvulus are
26 diploid chromosomes and 52 fundamental number chromosomes. Type of chromosome are comprised 4 large
metacentric, 4 large submetacentric, 2 medium metacentric, 12 small metacentric, and 4 small submetacentric

chromosomes. The karyotype formula is 2n (26) = L™, + L™, + M™, + ST, + S,

Keywords: Chromosome, Karyotype, Ideogram, Rhacophorus nigropalmatus, Raorchestes parvulus

" §9nBaAnen AnEAnenAansuazmalulad anAnendesnEdnmYsysel Sdnmeeysol 67000
" Biology program, Faculty of Science and Technology, Phetchabun Rajabhat University, Phetchabun, 67000
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TORX,

un

mmLﬁuﬁmfgﬂxLﬁuﬁﬂﬂuﬁwmgﬁmarﬁ? Rhacophoridae Wiiaufiss 2 a9eias 20 ana 423 wiln sz
Tewy 1 29eiae An Rhacophorinae 5 12 ana 40 #Ha (Je99904 uarAME, 2562) zﬁ’ﬂwm‘"ﬁﬂﬁfyﬂmwﬁmm
(Rhacophoridae) #u1AAIMNENAdIFASAINA 20-100 faRing Rainudisia uasandiviadoy an fuiy
vnsanaf Aamdsuiaf ausuduusnznan Usomminuds aefudeu naunilenuaasnan aslRams
dupananiiuuauil Uaneflavsnsesnuuaiulndaes wonaefandfiseslneseunsifiuniumen
aasdusnfulnefuialady snou anathaua uwsisafgnsmmsiafiuaunanmansssiy gmund
sy (Fyayn, 2546)

Uaigadiuan (Rhacophorus nigropalmatus) @’m@gﬁm\iﬁmﬂﬂmﬁﬁ (Rhacophoridae) ﬂmuﬁwum’%ﬂmﬂ@é
7 Akar River 33713719 NNTLLBT e mmﬁmﬁwﬁlﬁummmm%fﬂ AANHENIANNTATINT 9-10 LEWAINAS
Ffiuthasaniisianaleysnniiuiun g 1e5he Fumnamg saemneesmnemnenIAEnaaLlden
m1 wnsyRlanetney SldiAenduddanagy SgeenaiRes 1e1mnn danefauseeniduussnasana iy
adlauasAufiiofnaalmdmamaetindaafiuanueniia uasiWsdndwdednfammimeiuumua
21 SunnisfiuB nomdounn 1 uazwilony ddaninuund Beaan UNAIHNAYURDIINTZANYLUNAY
Snusuandsnaesdnindinies dianaeRen aendn AduAenlUnsTenszaneing uamean
TnawuTuazmelne suads aulafhide uazugtu Tnenounsnszanedundminssesastiaudslngai
Fonipszanuasnadong aadlneyiifinosdndunfutufisisiiresnsasysol (@ea950) uazanis, 2562)

Unaupsn (Raorchestes parvulus) @’mﬂésfuwﬁmﬂ%mﬁﬂ (Rhacophoridae) ADMTANUASS LL‘Sﬂﬂf;I:ﬁ Karin
Bio-po Uszimemain thauaszndamnadnassemnaminfonuena 2 ifisns iadu seaeniesenanemn
nsnATEETIUR DN Wiy lilaing Uansfiauneeniduuwuainetngy feludisils fuilisladnuos
dnsinamundinvidediinatianeey 2 wulaseneniudaguin X 15uomnsmelnniqeadsn fansiina
ammavnannslalisenaegaRnng weyigeenadesna s anfmeegan . urasms iAo
uaztaAvien slaeunn 8-9 wes Tnenntulumuiinla daneulufiszargnoan nazanesiug uuszmans
Tne ana Bemiy uaziniaile dwsissmalnsmurionae (99904 wazAns, 2562)

siugrnanssaaiinnisinunlasulodadumoslassseiddnlunisaenesiugnasasisag
nswdsadlassssnsesaslulongensinalnenssnenisanevaamaiugnssinidansuanseeniy
AR bug LN R AR e ST AR RN TIENAIEE R (B3ia7, 2546)

srgnnnaAnenlasilananseiinnmn fSnnafnundwan 21 «8in 5 ana laun Chiomatis, Kurixalus,
Polypaedates, Rhacophorus W Philautus ”’éx‘i'%’@@g:efm\i ﬁ?ﬂﬂﬁ‘ﬂm Rhacophorinae Wuéﬁﬁfﬁﬂmﬂm‘ﬂuiﬁmﬁw&@wﬁ
on = 26 Winfuneiin (15197 1) nsAnenlashilrauesmis 2 oin ledailFsRnundeauauasinaus
yeyaifieatusm e qusveadlashilos uasurdToln ewinarugmenmsiugmaniisaaasiin by
UssmAlnefinnsfinenlareuinmes SefnueRmmANHgIAIIMSANENREAARTITAR uazduuneiin

pastadsatinss leminan1sfnenas mmm'ﬁ"nmﬁmﬂqwﬁmfﬂsfu@mm
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TORX,

Faquszaentunishinun

1. AnwnlaslulonasindeauduaznuasziTnalamaanisgenalasiulosuunsssunn
(conventional staining)

2. AnwnlFenifieudiuon gus19 daviueslelmiuazdaleunsy (idogram) sasaideasiudiuay

Unaasen

NSDUUKRIAR
1. Anulaslulonaasin
2. mawdenlasiulanlnamdananlansygnasalin
3. N9PaNAlAs N lEHAEWMATANSE DN AULLTIIHAN

4. Anwndan qusslaslulon SaEewnslamluazdnlaunss

AHNAFIN
qQ d9
. . Co L e .. .
arnsansusanau uazgUselaslulon wehsndaunile il lnlaeid enlrsaasyazmunaais

Taslulanngzansdas

353ININ153I9Y

.MU

Trsupuayaszifesnsadeafind uazliauaszn an i Anendeaseauniung nsn
wplannil Gedansnslnannalivasssmalng nameaesnisidnislyd@maaaas ey 5 da weds
5 6 wie 1 1fin (iaafidnvesitueyaelrdng U1-04498-2559)

2.n9iesanlAgia Loy

wienlaslulonlngnssannlanszgn dautasmin wandl uasdaasy, (2562) Tneshdaasnsndamnie
a13arane lAntBuAaENTw 0.1 1Wedidus Usnnns 0.1 Badans aeviinga100 N3 7iudnewes v
Taiuaan 8 Falus anniurdausniaeaa lanszgnann 19mKn 19989 duiledalanazgninanden
YIHAZNDN LERA LA IWMABATHIA 891WIR 15 AaRaAns waasln I ut uaaun1svinlnigaaneasln lnely
Twunadesaaalan Aanaianaw 0.075 Tuans (W) dnlilaldunne 7 faddns LL@?@ﬁﬁTﬂﬁuﬁgquﬁﬁm
uiamn 40 Wit a1t il eeiiaansiEa 2,500 saunswit (pm) wWwaan 6 wift Weduadauan
pasanlanmuunismmRn [N AL namEaaf NUaa AN TASITAa AEINENAEITAA gRIAITHaER
(Carnoy’s fixative) ¥NE191WIM 3 T8U WALIUANEWITAA IWENTAZALFRNTAR (37 ~20 BV IBABuN

3. ML AsaNATanlAsiulow

wasnalaniaslolnihnznewssaiivden s meaunalaniiazenn 1-2 vem lnenenn
ANFlan 10 EWAMAT waziuHWaTanaeun hot plate Watnalanuwis mawSenalanazisanainfiaesng

o < o k4 a ks o Ao
Urmmaaz 10 ﬂT@ﬂ LL@iWWﬂWﬁﬂﬂNﬁTﬂﬁTﬂTsﬁNiﬂﬂL‘Vlﬁuﬂﬂﬁ‘jﬂ’ﬂﬁLL‘LI‘LIﬁ‘ﬁNVI’W ARLLIAYTIN (WNNY, 2561)
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A ) ~in R )re=s EYIREEN §
¥ =%
4. ﬂ’]‘iil'ﬂNNTﬂ‘iTNT‘HNLL‘]J‘IJﬁ‘iiNﬂ’I

aandlaslulonuuusssnmaneRanmaNNen 15 Wesdua unan 20 Wit waaansiesnaag
Wnau arnsisi (Wesasssunielanassganssmuuulsuad faseeng 1,000 w1 @enarenneaaiis

ﬂﬁ‘iﬂ’iw@ﬂﬂWQW%WﬂWWV]YC”IN"I"V@ﬁWLLﬂ%TﬂTVIUWﬁﬂNﬁ/U’{ﬂV"I’W"I’J"IN?.IW’TJ?I@QTW;ITNT%N 20 RN LALIANIDA LALLM

THNTNTFTH FINUHA Eﬂi’k‘l LLZ\]ZC‘ZI%’]@?J@QTﬂﬁTNT‘ﬁN TﬂﬂﬁﬂLLﬂ@\?"V"lﬂ?J%ﬂﬂﬂ (BRINAA ULAZADIY, 2562)
5. ﬂ’]‘iﬁli?@ﬂ@UTﬂ‘iTNT‘ﬁN

NIANRALATTHENIUDNY WA WD AT I TN (L) WoHa9879 (L) ATHEI999H89 A5 I lean (LT)
ANTNENIANRYIE (RL) AT s unustassvaifies (C) wazmraaid g9uunIfggIu (SD) 9105w (U4
updlailuazdflaunss (Auensms, 2532; aainan, 2554)

HANTSANE

Uadenfinusn femanlaslulonfinassn wndy 26 uns (il 2n) sauanlaslulaniugaw (NF)
Wiy 52 ueslamiusznaunas Taslulasiiaumimmianaunalyvg 8 Wi mIEun3nauIAnand 2 ung

o/ a ! . «
WNUIUNBNIUIALEN 10 WY WATTULNYIEUNENIUIALEN 6 We (Andl 22) gasunslalnd fie 2n (26)
= LM+ MM, + ST + S WAZUAANDR LBUNTHAININT 3

AW 1 Ure@anfiusn (Rhacophorus nigropalmatus)

N : QAT UATADLY (2556)

0 0

Y 8§88 ux AR B8R N
b""“,‘a aa s

5
x nn " a -
’. - « 6 ’ 8 9 10
o~ * ¢~Q LI W, -
11 12 13
T 10pm

AN 2 Tﬂ‘ﬂNT%’N‘iZEIZLN‘VWLWN (M) LLﬂtLLﬁQ‘iT@TWU 299U ARERNAN (2n = 206) AREINITEANRULLTITHAN
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1 2 3 4 5 6 7 8 9 0 M 12 13

AN 3 uaAsBAlaunTNIBIUIA@fusn (Rhacophorus nigropalmatus) (2n = 26) AENITEBNARLILIFIINA

Co _ e o . y . v

Urauagla denuanlasinlanfinansn Wity 26 wng (AInd 5n) mmu%‘s‘[ﬂwwugﬁu (NF)
wnfiu 52 uedla miusznaumislaslulanrlaemamundnaunn g 4 uwne Fummimundnauiaineg 4 und
NYINEUNBNIRIANEN 2 WYY LNNNEWIZNVHIALAN 12 UNY ATFUNTEHENIUIALAN 4 W9 (NN 52)

L4 o !
qmumT@Tm AD 2n (26) = L™, + L™+ M™, + ST, + S, LATUARANBALBUNTHAININT 6

AT 4 UnawmsziUn (Raorchestes parvulus)

N - AT UATADLY (2556)
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;H;;;;EEQM’IHCQIEEE A (= 17 EﬂjA w~in N e RSN §
o R T A R
1 2 3 4 5
=
"I» g i 83 33 g3 gz
" ,~ 6 7 8 9 10
.
STy 33 23 00
1 12 13

' P ' v v
AN 5 TﬂﬁTNTGﬁNﬁ?J?JZLNVI"ILWN (M) LL@ZLL@?T@TVM () 229UMAT52U1 (2n = 26) AENTTLDNRUULTTINAT

1 2 3 4 5 6 7 8 9 10 11 12 13

AN 6 uansBAlaunTneasnAuATYUn (Raorchestes parvulus) (2n = 26) AMENNTYBNRLLLEIINA

UnauarafilsuNa

annsAnEnAssiinuedeniud fsmamdaslilsainansn mdy 26 w smnlasTulonfugm
(NF) wfiu 52 wpdleusznaumas TasTulsefauynesyBnaua iy 8 wie wneuyBnasanans 2 uis
YBYENYHALEN 10 W UAZFUMYNITWYBNIIALEN 6 U zgmtm%‘[@fmﬂ | 2n (26) = L+ M™, + ST +
s Unpuaszln fsmaulaslulonfinasss maty 26 wns @"ﬁmuTmTNTsﬁuﬁuﬁm (NF) iy 52 wadTalnd
Usznaumaelas i loaafnumianayBnana g 4 wis SUBmMEsBnIsa e 4 Wis s BEnamanans
2 U9 WVEYBENIIAEN 12 W WU BnanmEn 4 ung zgml.m%T@Twﬂ Aa 2n(26) = L™, + L7,
+ M7+ S™ + S, wunnueilabnlvasnadeniiuin wastnauaszn Slashilanfinaasn vt 26 wi §Wam
Taslulenlsgms (NP wary 52 aannaestusssmuniafnenfiifisaduiiafifinaneumni anas Chiomatis
(Bogart and Tandy, 1981; Morescalchi, 1963; Schmid, 1978; 1980) Polypaedates (Matsui et al, 1985; 1177 LazAL,
2535; W Ny , 2561) Rhacophorus (Yomamoto and Masuda, 1973; Okumoto. 1977; Anming and Ermi, 1987; Sato,
1934; Morescalchi et al, 1970; Singh et al, 1970; 1976; Kuramoto, 1985 ) Philautus (ﬁﬁ/ﬂﬁ , 2561) Kurixalus (Chang,
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S.-P., 2017) fiagluasA Rhacophoridae wunthaluasaiillastulam 2n = 26 famneil 1 9nAnHEDAAREI9IN
e mmsAneasmi Ul lessaniunsfinenan g Afenesln wu ameynsHds @edNuEg
ATMHINNT NMIBRSNERNENTIN uazNTANENEMaRIATEY 7 TwmasaslUuaznsAnenluewinnaass
PN a Y A ¥ a A A a P o < A~ < A Ao
mafismaianeend Taslilonmamafiadu ¢ fsds Wesseniendneoesad o lvesadeofii
wartnauAsyln indnadimnizaaslaslulaung i madan1seenduuud (C-bonding) mAllAnIseaNd

WULA (G-banding) WaBmARAMSAnETNgAMansszAuaa@aluana (molecular cytogenetics)

A151991 1 2ayasanlAglnlneeaa9 Rhacophoridae

#i@ (species) Fuanlasiulay |aNA1581984
(2n)

Chiromatis petresi 26 Bogart and Tandy, (1981); Morescalchi, (1963)
Chiromatis rufescens 26 Bogart and Tandy, (1981)
Chiromatis xerampelina 26 Schmid, (1978); (1980)
Kurixalus eiffingeri 26 Chang, S.-P., (2017)
Kurixalus idiootocus 26 Chang, S.-P., (2017)
Polypaedates leucomystax 26 Matsui et al., (1985); 91175 LazANNY, (2535)
Polypaedates megacephalus 26 Matsui et al., (1985)
Polypaedates leucomystax 26 ANy, (2561)
Polypaedates mutus 26 ANy, (2561)
Rhacophorus arboreus 26 Yamamoto and Masuda, (1973); Okumoto, (1977)
Rhacophorus boettgeri 26 Yamamoto and Masuda, (1973)
Rhacophorus chenfui 26 Anming and Ermi, (1987)
Rhacophorus eiffingeri 26 Sato, (1934)
Rhacophorus japonicus 26 Okumoto, (1977)
Rhacophorus leucomystax 26 Morescalchi et al., (1970)
Rhacophorus maculatus 26 Singh et al., 1970; Singh, (1976)
Rhacophorus moltrechti 26 Kuramoto, (1985)
Rhacophorus owstoni 26 Kuramoto, (1985)
Rhacophorus schlegelii 26 Okumoto, (1977)
Rhacophorus taipeianus 26 Kuramoto, (1985)
Philautus parvulus 26 Ryinw, (2561)
Rhacophorus nigropalmatus 26 miﬁmﬂﬁm%‘ﬁ
Raorchestes parvulus 26 miﬁmﬂﬁm%‘ﬁ
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28n31uraUnIzAndn #19A7 wazy AR uBIzaIy e neagualnitdelalnacngaente
aiuaglunn o aueenedfige naafasnie fdele uaspmsnaunyideians
o z AR ot ! o Yo o
2BUANAADN 7 AN INENE1ATN T Aneuazuenmiled W meswnfinssnindslauazaas

BARDITHBN IV LU (s 50l

v

LENRITBINDI

Ae3mn Toagen. (2532). mmﬁrﬁ’uqmaméummmi'méﬂsu"‘amwmﬁﬁaqa Zephyranthes.
AFIWIN: m@ﬁquﬂwmﬂm% ADLANYFART wamﬂ'ﬁfﬁwﬁwm@“ﬂ

0197 §NINTH, 33N BIUNIARKE WATUNI ANAZTIAS. (2535) msfnenlasinlouuazadlolees
Fenzanuaziinuiw. Tumsuszqu%wmmﬂmémzmﬂTu‘[@ﬁLLﬁwsszﬂTwﬂ. asadt 30.
ATIIN: NN AUNEATANERS. W1 717724,

Foyeyn Auena. (2546). g:u admaaz s finuntuiiasne. ATIN: muﬂﬁfmq‘iwuw

Je9904 Aendi, iadas FEax war5ayayn ATIARZITIL. (2562). fmanzifiwinazifivunaasssmaing

(ﬂuﬁﬂ%ﬁt %N 384 - 435) NJIVIN: AINRUWATWANN.

ANy @m0, (2561). maéﬁ’uqmam%wmUﬁﬂ?umﬂ?umﬂm%’ua@ﬂLﬁﬂuwﬁmmﬂszLMﬂTﬂﬂ.
ANENAINUEUB Yy AN AERTHINLT DI, NMNANYRYRUATIEEH, AURTIEENE.

waad Taifiensan uay Baaay Usnes. (2562). mﬁiﬁﬂmLLmT@Twﬂﬂmﬂumwmumu@
(Limnonectes taylori) hsmindestueslsameang, asarsinemansuaziallas
NATBNENRENAIESAN. O7 39 atfud 4, vin 355 - 360.

o/

quRs N3RS, 75 qnes, Tesdmel quuasn, 830 Tnawan uacn3lef Tufiig. (2556). Anaazifindin
AL ANUNUNENR1-UNAT Amphibians of Hala-Bala. RUNASITT. ATIN: aoiiATudmaLLn
Wg-Uh  B1ANLNAN NQHIHATEARILY drineyEnEdRIL naNgnENIuAsERERIL LA R,
1 56 - 73
BH31 ANATIAN. (2546). RNEANARS2DITAR. (RUWAIT 2). ngaims: drinfsvmsinende
INHASANERS.
BRINAN UNHOBHVIEN. (2554). WHGFNERSIAaa. (Ramasaft 1). senunu: Tsoisn smanenduaenun.

k2 1
o A

BAINAA LULVIUBBNNEN, ﬂi]‘islm ﬂuwm uay daasy Ysneds. (2562). W%ﬁﬁﬂﬂ@liiuﬂﬂvﬁﬂﬂ (W Nﬁﬁﬁd‘ﬂ 1).
NNNY: N’]%ﬂWN‘WQW’mQﬂ‘iQANM’]QWﬂW@ﬂ.

Animing T. And Z. Ermi. (1987). Studies on the karyotype, C-bands and Ag-NORs of Rhacophorus chenfui Liu.
ActaZool, 33: 105-109.

Bogart J.P. and M. Tandy. (1981). Chromosome lineages in African Ranoid frogs, Monit Zool,15(1): 55-91.

Kuramoto M. (1985). Karyotypes of two Taiwan Rhacophorid frogs, Rhacophorus taipeianus and R. moltrechti
, Bull. Inst. Zool. Acad. Sin, 24(1): 63-68.

Matsui M., Seto T., Kohsaka Y. and Borkin L. (1985). Bearing of chromosome C-banding patterns of the

classification ofrurasian toads of the Bufo bufo Complex, Amphib Reptilia, 6: 23-33.
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Accad. Naz. Sci. Fis. Mat. Napoli, 30: 236-240.

Morescachi A., E. Olmo and G. Gargiulo. (1970). Considerazioni sull' evoluzion del DNA nucleare negli anfibi,
Boll. Zool, 37: 504-505.

Okumoto H. (1977). The karyotypes of four Rhacophorus species distributed in japan, Sci. Rep. Lab. Amphib.
Biol, 2: 199-211.

Sato 1. (1934). On the chromosome of Rana limnocharis and Polypedates buergeri (Rhacophorus eiffingeri),
Zool. Mag, 46: 98-104.

Schmid M. (1978). Chromosome banding in Amphibia. II. Constitutive hetero chromatin and nucleolar organizer
region in Ranidae, Microhylidae and Rhacophoridae , Chromosoma, 77: 83-103.

Schmid M. (1980). Chromosome evolution in Amphibia. Muller. H. (ed). Cytogenetics of Vertebrates. USA.
Birkhauser, Basel, Boston.

Chang, S.-P., Ma, G.-C., Chen, M., & Wu, S.-H. (2017).Species and sex comparisons of karyotype and genome
size in two Kurixalus tree frogs (Anura, Rhacophoridae). Acta Herpetologica 12(2): 139-150

Singh L., T. Sharma and S.P. Ray-Chaudhuri. (1970). Chromosome numbers and sex chromosomein few
indian species of amphibian and reptiles, Mamm. Chrom. Newslett, 11: 91-94.

Singh L., I.F. Purdom and K.W. Jones. (1976). Satellite DNA and evolution of sex chromosome, Chromosoma.
59: 43-62.

Yamamoto K., and H. Masuda. (1973). Comparative studies on karyotypes in two species of frogs

(Rhacapkorus buerger and R. arboreus), La Kromosomo. 94: 2932-2936.
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Acceptability of flossy fish products using different kinds of fish meat

ANNTA FEIANN", Taun A39MIng?, dryseyn eauduiin' uar FAngeu a9an’

Supamas Sriwongpuk'”, Wattana Wirivutthikorn?, Aunraya Yoichuntuk' and Thidarat Longla’

UNARYD

nstpsunandomlamenslneladataianeiady Waifia Uangn uazUanYes) dnnudagy
Wundnsundamees Wefnuanufelandaramdniaresyualnarendndumndamees uazfnu
Giyuv;umﬁm‘im HANITUTAUNITBNSUNAAS IR MEBIAN TR WL ﬁmmmﬁﬁwmqm%\ﬁ%ﬁﬂ
ﬁm%@uffumiwmmﬁﬂqﬁﬂ@u'ﬁ“umﬂﬁqwmqu 50 Aw Aniusasas 100,00 nan1sUsziun9LAEnTs
NATDLUNIUTEEMANATANHANHETINGUALE NAY T8917 WEdNAT uazaugaulagsansIum 50 Ay
TaennsTauunasuamiazuAseY 9 5281 (9-Point hedonic scale) Wuan Uatsausinasratlansas
Mﬂﬁq@ 7.87+1.38 5998931 Ap Uaan uazlanila faanreulngson 6.63+2.09 uaz 6.47+2.11 Ana sl
mﬂm'ﬁﬁmﬁunum'ﬁwﬁmﬂmmmmﬂLﬁ@ﬂmeﬁwﬁmﬁ’u wu danngasiinanarnidodaiia Lﬁﬂﬁﬂ"lﬂﬂ

waTIHELANIBURAWYHNSHAAWATY 74.01, 53.01 uaz 111.51 LW ATHATAL

maAy:  dameed, Uaiila, Uaian, Uaneeu, N1seensunansiomn

" g1unUszae Anzmalilagnisinuns smanendemalnlagsnmsenasnyys Smdaunusai 12130

2 gruAvensnansuazmAlilaimsmns aoemabdadinieinuns somivedemaliladsmenasays Sminauyuenil 12130

" Division of Fisheries, Faculty of Agricultural Technology, Rajamangala University of Technology Thanyaburi, Pathumthani, 12130
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Abstract

Acceptability of shredded fish products by using different kinds of fish meat (Nile tilapia: Oreochromis
niloticus, North African catfish: Clarias gariepinus and striped snakehead fish: Channa striata) to be processed
into shredded fish products. To study the sensory satisfaction of consumers towards shredded fish products and
study the cost of production. The results of the evaluation of the acceptance of shredded fish products in terms
of taste revealed that the shredded fish developed in the formulation using striped snakehead fish meat in the
experiment was the most acceptable of 30 panelists (calculated as 100 % ). Appearance, color, smell, taste,
texture and overall liking values of 30 people using a 9-Point hedonic scale, was found that striped snakehead
Fish had the most overall liking of 7.87+1.38, followed by North African catfish and Nile tilapia had overall
preference 6.63+2.09 and 6.47+2.11, respectively. The production cost of Nile tilapia, North African catfish and
striped snakehead fish were 74.01, 53.01 Wae 111.51 Baht, respectively.

Keywords: Flossy Fish, Nile tilapia (Oreochromis niloticus), North African catfish (Clarias gariepinus), Striped

snakehead fish (Channa striata), Product Acceptability
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Genetic diversity of Minow (Subfamily Danioninae) using ISSR molecular marker

INTNTY N9UNT, FUIR ATUG® UAy gaireg Bena1e1e®

Jukkrit Kachan', Sumalee Phimphan? and Surachest Aiumsumang?’

UNARYD

msAnuntunfsdifiefnun TndueR @y vesaefamAduslaslnademsneluana Toloaoaens
HARINANSANEINLITNINET UBC-808 famnuwisnzanlunisiiniBinodidua fuoufidmatiangiiosn
57 un Tneaunluanangsznang 200 - 950 AN LALIINNFAATNAHEILENIRUENIIHTB I
719 11 9ia HaNSANEIANEANTUEIBIIT AN IwUI R ANUsEAnEAwAnEmd aneg Turag 0.63-1.00
Tmﬂﬂm%qLmucﬁ'}LL@:‘JJm%fmmmmqﬁmrmﬁ’uﬂ’u%maﬂ’uqﬂﬁﬁu?ﬂ@;%mﬁ’umﬂﬁ'qm mﬂw@mﬁﬂ‘;f]\umuqﬁ
AN UE WL AN U LA BaeanuTW 2 ﬂ@g:uﬁfmy' mﬂ"fumjuﬁ 1 Usznausag UaBaiamia Uandn
AN Ua1B979291uEn UanBamyaues danBavaung uag UarBany Tmﬂm%qL;ﬂﬁﬁﬁwm%qmuqm
uaz UanBannauasiulandany Aarulnadariunn ﬂﬂﬂ?‘l&ﬂ%ﬂlu‘ﬁl 2 UaznauafsLaNBauousi dandavan
a9 Uan@aznezamidiey Uandatulnuaueng uay Uandannensslng Tnsan@auausfiudandavinnens uas

Uadarsnuvgydulandalulvuouzndanuinagaduann

[ o e/ ° 4
AR N99uKNN, Uanda, (alaaiaaens

Abstract

The present study was to investigate the polymorphism of DNA fingerprints using the Inter simple
sequence repeats molecular marker. The results showed that the primer UBC-808 was suitable for increasing the
DNA content with a total of 57 DNA bands present, with a molecular size ranging from 200 -950 bp bands from
the genetic correlation analysis of the 11 species. The results of the phylogenetic correlation study showed that the
efficiency values were in the range of 0.63 to 1.00. Slender rasbora ( Rasbora daniconius) is the closet to flying
barb ( Esomus metallicus) for dendrogram analysis a total of 11 Fish species were divided into 2 major branches
one branch consisted of Amblypharyngodon chulabhornae, Boraras micros, Trigonostigma espei, B. maculatus,
Rasbora borapetensis and B. urophthalmoides the closely related Fish species were A. chulabhornae and B. micros
and R. borapetensis and B. urophthalmoides. Another branch consiste of R. daniconius, Esomus metallicus,
T. heteromorpha, Danio albolineatus and R. trilinaeta. The closely related Fish species were R. daniconius and

E. metallicus and T. heteromorpha and D. albolineatus.

Keywords: Classification, Minnow, ISSR
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ﬂmfmLﬁuﬂmﬁ@ﬁmmﬁ?ﬁmmuﬁm (Cyprinidae) 24Asaga18a (Danioninae) Um‘fuwﬁf‘fﬁﬁgﬁﬂ@ﬂ
NN 210 ana Uszwind 2,010 1l iessrnangauduuaiuiios wosnnTulszmalneasnsios 204
i uazilasnannransrassauiususuameasssdUantulan (@man, 2540; 198n, 2547) Uan@adauiu
Uanindaifaunadn wolamauwasiviallynaiaesszmalng feuseziiulanifiowna&nunfidn
amnsfiddaydunninelusnanantumn veiefesniandsiulansasny senainddad
paTzUUdnAYDIunadn Tmmﬁuéﬁ%mﬁwﬁ T uaziiupmnsrasdnaan T neng UanBafinanayfinung
¥afl wazgUaAnEofinaeadeiunindensdaduunaedngningifesesafisania luiftsome i
anqazfvnyany [uann uazdugenlunisdndiuun eideavinnunosnnsiiasdnulussiuianalon
uazdndusmla tunguandanssiedamsnglianafiabmsdiaedinmnisseniaise

iEBaNEREWE (DNA Marker) vidawrgaasneluiana (Moleculor Marker) tuvnmiiusgnanantisnm
A AananIasuUseRugidesenianinaensanansaxiussiiunarininisdadenvdaniadn
FUNNRITTAAUNLENINTY (FaWet, 2554) marziTundamuneiifiussansnmlunadnden wis usd
ANUANANTBIINE s signasndaiulst TesiTunnsUsulseiugRouasdng

Yo

wAlAlaleaIeaa19 (ISSR; Inter simple sequence repeats) {IUA1SIA NN WAL WIBTI BE FTNN9

'
o o

. . c L - “

Tulasusnnalan (microsatellite) 2 fnunid (nlasuaninalan Ao ZuRiuieusnaifidaiduiondlamadn
C . v _ e e 4o

(repetitive DNA) Basmaiiuludlun unazgalsznaulunae 1-6 fandlame wulaluded#indugs ulasumm

walan 9znsraeiauuuinaiuauendlug soubenulnusnoilulsdu (noncoding region) 1rdasmung

. v oL o L .o . .

(ISSR) whaasammnefitiang nsuduasmausduiopdlamaninen fenduaismunefifinaninein
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WN31927N15UR UL RIUFTHIMA S WBANUUY N3 B AHIINYHYBS (WSNaTnaUfAT e Tuaned

nadeuulaseswswesnauiuladeiiddyiuaefiandiduemaziunafingu 7 szwdeuluannds
fariumaila ISSR Wumeilafiveaenisly uazilamnatiosgs (§3wns, 2552)
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AIBYINNHINIFANE

fpgvUatannguundiUdn Samdmnaayso uazlnduarneaIzidae19UaaIn 127
B9 ALAINLIFNART NUTIVLIATTDULNY VINA 6 Ana 11 ¥Ralaun Ua1Baiwa (Amblypharyngodon
chulabhornae) Ua@atulnidnuwauaia (Danio albolineatus) UanBanuamang (Esomus metallicus) UABanYS
Wat (Boraras maculatus) Uan@ansy (Boraras urophthalmoides) UaNBaaInga 15 Uanda WATEANYA (Boraras
micros) Ua18997199973L&n (Trigonostigma espei) UanBaa19391ulvisy (Trigonostigma heteromorpha) Uan@a

WA (Rasbora borapetensis) UANBauaurn (Rasbora daniconius) Wazilar8911ena3ing (Rasbora trilineata)
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arfnd Infng A weangaadad15a31 GF-1 Tissue DNA Extraction Kit (Vivantis, Malaysia) WA
MaRARAARANARWLZIN sdatnsaia 11 9iin sndnaaueduidiuiu ¢ Uszios 20 Aaansn uaniill
uamag TL buffer 250 Tlasans s Proteinase K 10 Tlnsansuas Lysis 12 Tulnasans wasannifuiluusd 65
paFIEALEE Wnan 10 wiit B TB buffer 560 Tilrsans thulmaniuuanihilunanassit 65 asrradss
{aan 10 97 Fis Ethanol 20 Tlasams Tulnianii enesenndla Fiter 650 Tlasans uamilUdumied
8,600 sUAaWT 1Twnan 1107t s Wash buffer 650 Tulasansasty GD column wansinluumiassit 8,600
soupenit Wuaan 1wi geaaui lanuuuasly Collection Hluifwmdssdnasedt 13,000 saunBUIT
\3amn 1 w9 @in Elution buffer 50-100 Tulasang wasinliluwAssdnasedt 13,000 saunauiiiungn
117 ensmanlanuansla Fiter Wndpgnsuailufuliigifusesgomgd -20 svradea

srasauanMWA RNt EuanemaliaeaianlasIW3as (Gel electrophoresis)

WEHNEYN 1989 A (agarose gel) &via GeneDire ‘éu MB755-0100, Taiwan ANHNYY 1 WesiFuminly
azanelu 1x TBE buffer ilaazatsaunan wernnlaaastuninwdssian dassniaauisinfigomninesdu
nandazanos 2 Falus armingnsaaashuedasdidnlnslwads @ne MUPID 1 AC 100-240 Taas 1fi 1x TBE
buffer RITUNANIAR NEARIDH 19518 ANENTUFITIE BILEIT we novel juice buffer DNA staining reagent
(Bio-Helix, Taiwan) n9187% 2:5 nlasans arnsiuinlUTnanasmaseanusduinnsinsans as91e
nazualindsiidsTia 100 Taas wis 30 i shunnaznlsmealunsieaaurnneesd lulngdifue

AELAEBINEANIGA 34 Dark Hood DH-50 2991380 Biosteps Aauametunnii 1

ﬂ'l‘il,‘l?iNﬂ%&l'lﬁu?]L%%L@g’lﬂﬂﬁﬁ%ﬂﬁgﬂ%ﬁwﬂﬁLN@L‘SN (Polymerase Chain Reaction ; PCR)

AEsnE uaoudfencmaiialaiosiaanns (ISSR) hywﬂg’jﬁ’%mqﬂ%wgﬁmmm (PCR) T
aTaraNedtlsznaunty ssaraeifuerestanda Aflaanaiasau 100 wilundu Usnans 2 Tulnsans
buffer A5 (4lA5895 MgCl, 3 (4lA58m5 DNA tag polymerase 0.4 {xlps@ns dTP 1.6 (ulasans dH,0 34
TuTrsansuazinamed dmiulaluni s aduindifue Taun UBC-807 (5" AGAGAGAGAGAG AGAGTZ),
UBC-808 (5’ AGAGAGAGAGAGAGAGC3’) e UBC-847 (5'CACACACACACACACAACE') (9155ms wiawn uay
ALY mﬂﬁﬁ%meﬂ“ﬂZumu Pre —denaturation ‘ﬁlﬂqquﬁ 94 pypEaLBaa LWaa1 5 w1l Denaturation
94 aspaaies 1iuaan 45 Aunfl Annedling igamn 55 avriaidea waan 45 A7 uay Extension
ﬁqquﬁ 72 BIANYALE YN 19A1 50 TN Tmﬁmﬁﬁ%mw avuA 31980 uazd uAew Findl extension
7 2

a

asrgaiBeadung 5 wifl anbaiudeswhiigomgf -20 asrgadus

k1)

a A& ¢ a i
ﬂ"l‘?miq"?ﬂ’ﬂu@"lﬂwNW@L@‘HL@W'JEILﬂﬂuﬂrﬁlﬂﬂlﬂﬁ’ﬂqs
= ad a o afT a ‘A & o a aaa '
LmﬁHNQZﬂqTﬁNL@’N @mNQﬁLmﬂ'}ﬂﬂﬂqﬁmﬁ'}@ﬂ'ﬂuqiuﬂﬂ“ﬁmL@uL@ LLszqu@W@@@qﬂﬂgﬂ'ﬁﬂq@lﬂTﬁ
WORWNBLTH (PCR product) N1ATITHBULRELNTIAAA 1 WEUA LAZATIIFELANERNNALEUEALLAT DY
! o 2 & A oa & <[ ¥ 2 & Gt”ﬁ \E' a &
AIYATNLTR URVNNALULDUABIALD UL VLN AT U ﬂﬂﬂqﬂiqﬂﬁLLﬂumLﬂuL@ MU 1 LAY Nﬂ‘iqﬂgLLﬂUﬂLﬂuL@

o Fumagaiubiiu 0 dnanAinsisandaiiaaamien (simialyty coefficient) maglusungs NTSYS-pc
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73 2.10p ANNIIUETWNUNUYAAIMNTNAUT (dendrogram) AIEATNIFIANGHLLL UPGMA (unweighted pair group

method with arithmetic mean) (Rohlf, 2002) fauanslunIng 2

ad 1 Flnfinamduetards Tag M = Aifuennsgiu 18l 1= 391 18971 2 = BaAonauausi 1esd
3 = Bavwanea 189l 4 = B931999 ey ¥8eTl 5 = Baenaalng ¥eedl 6 = Banneues 1Al 7 = Bavy

18971 8 = Bangaues 897 9 = Faluliuoue1e 187l 10 = Bapweasudn uazEesil 11 = Basuqn

aaa

. TS m— > — g -
AT 2 nAndomdilnannnisiadBanndiBuenaufizengnlanedimesanamaiia ISSR vasanda
Toelatnaimadaia UBC-808 M = Aifannnagiu a9 1 = B9 min 90l 2 = Bamansunusi vasil 3 =
Bo-muane9 1871 4 = Baw e ulngy 1897l 5 = B9N33(NT 189l 6 = Bauas 1BeTl 7 = Bany 1Bl

8 = BuwyIupy 1097 9 = Balulnuaue1a o9l 10 = Bav 9w dn uazEesil 11 = Bagnngn

NANSANET
A o ¥ a dT T ¢ & = o oA A ‘oA
Warheayailiadlamaresan@ananun 11 #fla dAumAIReflANumien Las ANLANANST
Tnandumau PCR (Polymerase chain reaction) mﬁm‘mm?ﬁgmﬁﬂuqmﬁm Nei Wway Li (Nei and Li 1979) 911311
HNI9ANAHAREATINARRLIAIAIA UPGMA 1B FT1UNWYHAINNANANENI9WHENF9H (Dendrogram) W21

fAandntszant pmmilonay Turag 0.63 9 1.00 Felnamasyaf 2 (UBC-808) 5'AGAGAGAGAGAGAG AGC3’

]
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200 - 950 bp (il 2) iWasianastaduunugiauly (Dendrogram) azusnlau 2 naalney WeRenson
WU RAANERNINEW LN Melungadl 1 UaBae UanBaanngn dan@aeneaudn dar@amesuss Uan
Fovnauas uaz UaBany Uan@auausi dar@amanenn UanBansamdigy dardalulnuauenn uay Uanda

WNNTINT (N 3)

1 Uangaena
nUanBaangn

L UABIPBIIUEN

UABUNY DL

UANBINIUAN

| UaBany

Uan@auauan

I Uan@anuanen

3 v "
Uar@aansmauing

‘ dandatuliuauenn

Uandmnanssing

T
06 on osl 081 100
Cosfficient

. Y e . y
ANA 3 NI Dendrogram ﬁYﬂ"V’]ﬂﬂ"l‘JfJLﬂ‘ﬂ:ﬁ‘ﬁﬂ’rﬂﬁﬂﬂ’l’mLLGIﬂG]’N?.l@\‘iﬁLgumﬁﬂ"l‘%fﬂmi{léﬁ%mﬂuﬂ ISSR
1= 8919991 2 = FIAYUALAT 3 = BIMUIAEIT 4 = F221929UMEY 5 = FIM9NT5INT 6 = FWuA

7 = Bany 8 = Banwwaues 9 = Faluluauena 10 = vz dn uay 11 = Baanqn

ANANHARIYARSTWININHENTIH (Simildlity) azdanalnanezdaifiunnaeiteseiaaugoun 0.63 -
1.00 B9ANAINHARILARITUNISNUENTTH ATigAagTl 1.00 exililestamilegmdu Aa waneiae 2 (Uanda
wauAn) U Melae 3 (UanBanuanens) AMAEARNERANTuaiug TN ifdududuseseyfl 0.92 Feaxdl

NINHANDIR AD YHNEaY T (URBAI9W1) 1L vianeiae 11 (UaNBaanqm) LA ianelas 6 (UanBamisuns) i

|
=

pBLaY 7 (UaBany) uazAtAasARIeARsTeignTen 7ifTuduiuasey 0.82 Svasanileg fe
PR 4 (ﬂm%‘ﬂyﬂqmm‘fmg) U venaiae 9 (Wan@atulnuaueng) 9 smneay 10 (anBasanadn) 4
ANANHAREARITINIUgNTIHeL SN0 0.88 — 0.92 Wiadugfl muneiae 1 1fisudy maneiey 10 uas
MEIAY 8 (UanBamysiat) i ANAHARNEARINNIHENSTNDESTN1I0.75 — 0.88 Waifieuiiu muisiay
10 fenuiuaiiussiigalunguiivis Tunquiiaas axfvnsian 5 (WanBwnensalng SarAnuaaieaRmng

Wugnasnegl 0.64 - 0.75 Waleuiy grsneiay 2 Weaudy vaneiay 3 Saduanfivesiignlunguiians

afilsens

MSANENANNANITEIENTBIa B 11 9a Aaewapmansliana ISSR WUATEHNSa
FuunANHLANAN AR A RN ALELaT NIRRT 3TR ANAIHARIEARINIHENTTH (Similarity) Bg)
521219 0.63 9 1.00 uansiniinantunislaiedomsneliiana ISSR a1190LUSUBNAINMATANATENI
Waugnaaniunnn dandaunsfindanuaaieadetmneiugnasnmnn innzildnunsndaznafindani

Taun Uan@aviuansng (Esomus metallicus) Wigufiu Uan@auausin (Rasbora daniconius) % Ua1yNaa<nileis
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Abstract

Microplastic contamination in the environment is considered a global environmental problem because
microplastics are being explored in all types of ecosystems, including marine animals. This issue has raised concerns
that microplastics will enter the food chain and affect humans. This study aimed to investigate microplastic
contamination in blood cockles living on mud flats in Phetchaburi province. 150 blood cockles were collected to

study the number, size, characteristics, and types of microplastics. The findings showed that microplastics were

found in all blood cockles with a mean concentration of 6.28 & 2.67 items/individual and a range of size 48.13-
4,624.98 microns. The colors commonly found in blood cockles were blue, clear, and black, mostly fioer and
fragment in shape. Most of these types of microplastics were cellulose, polypropylene, and polyester. The main
sources of these three microplastics were textile fibers, food packaging, fiberglass rubber, fishing equipment, and
municipal wastewater. The results of this study provide valuable information for municipal solid waste and

wastewater management, especially plastic waste.

Keywords: Microplastics, Blood Cockles, Mud Flats
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Drivers enhancing aquatic resource nourishment of tropical reservoir ecosystems:

A case study of the Ubolratana Reservoir
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Abstract

This research focused on analysis of environmental drivers influencing the nourishment of aquatic
resources in reservoir ecosystem and aimed to propose suitable reservoir conservative management approach.
The research was carried out through analysis of information and secondary data concerning on eco-hydrological
functions in several tropical reservoir ecosystems. In addition, monitoring and analysis of important indicating
factors impacting on fish catches of the representative reservoir (Ubolratana reservoir) that faced remarkable
problems on deterioration of fishery resources, in particular during the climate change induced drought conditions
(in 2018-2020), was simultaneously conducted. The results implied that the major driver impacting on
enhancement of fish production and reservoir nourishment was the inflow, while the minor drivers were water
storage volume, retention time, suspended solids, and nutrients in the water columns. Those factors influenced
both quantitative and qualitative changes of related aquatic resources. The overall knowhow from the research
can be applied for development of reservoir resource conservative management strategy. Accordingly, the factor
of inflow is recommended to be controlled in suitable levels for sustainability of aquatic resource nourishment of

the reservoir and further contribution to local community benefits.

Keywords: Environmental drivers, Nourishment of aquatic resource, Fish catch, Tropical reservoir ecosystem,

The Ubolratana reservoir
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Abstract

The research on roles of hydrological and environmental factors on zooplankton was carried out in the
Ubolratana reservoir during 2020-2022, the periods under drought and flood conditions. Six surveyed occasions
were set during the water storage volumes were 13%, 19%, 58%, 36%, 110%, and 56%, respectively. The
results indicated that zooplankton density was comparatively low during the continuous drought condition.
Nevertheless, the density increased as the increases of inflow and water storage volume. During mid rainy
season of 2021, the increases of Copepod, Cladoceran, Rotifer and Protozoa to the highest levels were
examined (13,179 ind/L, 2,883 ind/L, 3,940 ind/L, and 7,401 ind/L, respectively). The results also implied that
zooplankton species can reflect water deterioration status. Moreover, densities of zooplankton in all zones had
positive relationships with the inflow, the water storage volume, and the small-size protozoa. In addition,
Copepod and rotifer in the lacustrine zone had negative relationships with water retention time. The overall
views of the research have revealed the importance of the hydrological factors that influenced zooplankton
abundance in the reservoir ecosystem. Accordingly, development of applicable correlation models is necessary

for further conservative resource management and reservoir fishery resource sustainability.
Keywords: Drought and flood conditions, Inflow, water storage volume, Zooplankton, reservoir ecosystem
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AUGNUIANLNAS), T28LAIANIEIHT (RT: F5), goamnisdn (TEM: °C), eandleuaraii (DO: mg/l),

q U

pEunaA-we, UssnsansdwiEs ueasuduauans (Org-TSS: mg/L), Wag Aaelafaae (Chi-a: ug/L)

Hydrological Sampling stations
and Riverine Transition Lacustrine
water quality
parameters UB1 UB2 UB3 UB4 UBH UB6 UB7
INF 0.1-18.5 1.7-24.1 0.1-13.8 0.5-6.9 0.3-3.4 0.1-0.9 0.0-0.3
(million m?/ day) (7.0£8.6) (12.06£10.1) (6.915.8) (4.01£3.24) (1.7£1.4) (0.420.4) (0.2£0.1)
WSV 0.1-0.6 9.2-81.4 9.2-81.4 11.0-96.6 6.8-60.3 2.7-24.1 08-7.2
(million m®) (0.34£0.2) (34.0£26.7) (34.0+£26.7) (45.2432.7) (25.2+19.8) (10.127.9) (3.0£2.4)
RT 0.01-6.08 1.22-22.65 2.14-39.63 5.08—-94.02 6.35-117.53 10.16—-188.06 7.62-141.04
(Day) (1.571£3.00) (7.36£10.23) (12.88£17.90) (37.71£48.97)  (38.20£53.09) (61.13+84.94) (45.85£63.70)
TEM 25.5-31.8 26.4-36.4 25.6-38.7 23.5-33.7 24.4-34.2 21.2-33.0 23.7-32.1
(°C) (28.3+2.4) (30.9+£3.6) (31.914.7) (28.413.7) (29.313.5) (28.1t4.0) (27.4+3.3)
DO 1.5-7.6 47-7.3 5.1-10.7 0.9-5.4 49-8.6 1.9-7.7 1.6-7.7
(mg/L) (5.8£2.2) (6.121.0) (6.842.1) (4.3£1.9) (7.221.4) (5.922.1) (4.5£2.3)
6.6-8.6 7.6-8.6 7.7-9.6 7.0-8.3 8.0-9.2 6.8-8.7 7.0-8.9
PH (7.7£0.7) (8.210.4) (8.4+0.7) (7.8+0.8) (8.5+0.5) (8.0£0.7) (8.0£0.7)
Org-TSS 1.6-230.2 3.5-45.0 3.1-48.6 5.1-445 4.6-40.7 4.8-34.6 2.1-25.1
(mg/L) (61.1287.7) (16.8116.7) (18.3£19.1) (21.3£16.2) (16.1£14.1) (14.7£11.9) (11.7£9.0)
Chl-a 1.3-15.4 1.1-17.3 3.4-50.5 5.7-25.6 9.4-77.9 11.1-85.7 2.0-725
(pg/L) (6.315.2) (10.716.5) (18.3£17.5) (16.8+9.7) (36.6+27.4) (32.4£26.9) (25.3£25.7)

dmsuanindsrasgomgiinunazaanfinannyasiidnen fanaglurng 27.4-319 °C sananads
sandlanazanein eyl 43-7.2 mgl Bafussivfiunasnneudnisunsndisdineyla (Garcia et
al, 2012) peelsfiny Wnfineuswnuszdusendiauazaeinanastuundion 0.9 mgl Tusand
UB4 Jumaaidaung aanten Tw.a. 2564 Liinaniazimanluiuiienafui) laossesanedsaonsdy
nan-wa faneglung 7.7-8.5 Gsfianeytuirasaasrnsdiunansuazioaeny uanaani Smuanaaelsiaa
wangeluinfinenans f@A1nnnen 25 pgll) waznuAgegaTilszann 90 pgl Weseniduiuiifiszazag

Aresigs duduladefiansasenansnisifinloniguasunasnaenialunisiisnduanla

ASIUAENLURIBIALSE NELN IR ALAS ATTNAN UM BIUNRINADRART

HANISANEIBIAUIENEUN TR ATDILNAINABUAAT NUUWRIN ABRFRITIMNA 3 Phylum Taun
Arthropoda, Rotifera & e Protozoa (mﬂ‘iﬂ\‘iﬁ 2) WaeWu Copepods L@y Nauplius copepod uafia Lﬁu Wy
ﬁmﬁﬂimmsfunﬂﬁuﬁ TneTuilufinouun neunans uazAauaT ﬁmﬂwmuﬁuﬂﬁ 20-7,216, 124-7,109 uae
222-7,906 FARBAAT AINFITL HENTINH TINLINAINHIWILNWYES Copepods Wwaz Nauplius copepod TAARS
Tumnsnanangrs (Fendueney Twa. 2564) i Bnosihanigs

Tusanzes Cladocerans wumﬂwmuﬁuqqqﬁuﬁuﬁmfauéw %ad‘ﬁﬂ%mmﬁﬁLﬁuﬁ’ﬂﬁ’ffuﬁwﬂmqquu
(o .. 2564) uazWLan Daphnia sp. W& Digphanosoma sp. 1% Cladocerans sRmanfianansanuln
syt Taefiaoammnunueg b 11-2,402 fanefns waz 0-2,883 fanafng AMAIU (d 2) wananil
£lawy Cladocerans T4 Family Macrothricidae s ufineuum i Fadusundifivinnunaslsfasosn

ARLTAAN Feanaulmiiuaenisd ATININUTR (Loughheed and Chow-Fraser, 2002) #1131 Rotiferans W27

_wmlResanLnantey gmansuazmaldlad (audsea)-

o)



i)

_ @ 0
)
des-@:mﬂ'ﬁ&ﬁamn — -
WEERRLLY F—4 67 i
PHAYAO RESEARCH CONFERENCE (j Eﬁj A NIA _y_ TCALS §

TOAX

Brachionus sp. \inafimianiinianazatstuyniiudl fadaoamuuusgega i uiinauatsasnansggs
Faslpumminunuegl 3,940 faneRns wazluaIMYeY Protozoans WLAM Difflugia

sp. Wisriaay inulaynuaind Taefiasmsaugsgn ogf 7,401 fanedns rasfifduananinfudings
(DA, 2564)

n 4 - ! <o oce ¥ & & d
A15797 2 BIALSTNDLNNBRALAL AT THIHIULHHIBIUNANNABHARD (HLTnELLY AAunNans uazud

ABNATN BBIRNABna Ui denguasa Tuln.aA. 2563-2565

Density (ind/L)

Taxa Group/Genus
Riverine Transition Lacustrine
Phylum Arthopoda
Copepods Class Maxillopoda Copepod 20-7,216 124-7,109 222-7,806
Nauplii copepod 15-5,110 1,364—4,009 81-13,179
Cladocerans Class Branchiopoda
Family Bosminidae Bosminopsis sp. 0-280 0-31 0-13
Family Chydoridae Camptocercus sp. 01 - -
Leberis sp. 0-1 0-28 -
Family Daphniidae Daphnia sp. 11-623 35-834 99-2,402
Ceviodaphnia sp. 0-10 0-5 -
Family Macrothricidae Maxcrothicid sp. 0-60 - 0-64
Family Moinidae Moina sp. 0-81 0-34 0-43
Family Sididae Diaphanosoma sp. 0-489 0-287 0-2,883
Phylum Rotifera Class Monogononta
Family Brachionidae Brachionus sp. 23-957 52-1,162 138-3,940
Keratella sp. 0-74 0-70 0-198
Anuraeopsis sp. 0-52 0-81 0-20
Macrochaetus sp. - 0-47 —
Family Lecanidae Lecane sp. 7-211 0-282 13-395
Family Notommatidae Monommata sp. 0-28 0-14 0-30
Cephalodella sp. - - 0-5
Family Trichocercidae Trichocerca sp. 0-12 - -
Family Gastropodidae Ascomorpha sp. 0-29 0-50 0-3
Family Asplanchnidae Asplanchna sp. 0-94 0-33 0-82
Family Synchaetidae Polyarthra sp. 0-328 0-381 0-495
Family Testudinellidae Testudinella sp. 0-92 0-21 0-74
Filinia sp. 0-165 0-237 2-425
Family Trochosphaeridae Trochosphaera sp. 0-95 - 0-22
Phylum Protozoa Class Sarcodina
Family Amoebidae
Amoeba sp. 0-63 0-23 0-52
Class Lobosa
Family Arcellidae Arcella sp. 6-322 0-639 54—-406
Family Difflugiidae Difflugia sp. 12-2,581 22-3,551 315-7,401
Family Centropyxidae Centropyxis sp. 10-290 2-543 68-1,031
Class Filosia
Family Euglyphidae Euglypha sp. 4-175 1-15 5-162
Class Ciliatea
Family Holophryidae Holophyra sp. 0-46 0-54 0-17
Family Prorodontidae Prorodon sp. - 0-3 -
Prorodonteres sp. - 01 -
Coleps sp. 0-3 0-8 0-540
Family Spathidiidae Spatidium sp. 0-2 0-8 0-7
Amphileptus sp. - 0-105 -
Family Parameciidae Paramicium sp. 0-49 0-66 0-91
Family Tintinnididae Tintinnopsis sp. 3-228 0-229 1-225
Family Tracheliida Paradileptus sp. 0-16 01 -

Nﬂﬂ”ﬁﬁmﬂ’mﬁmﬁlﬂul,l,ﬂm*ﬂ@\‘iLmeﬁm'ﬂufgfm';ﬁﬁm&;u VEGTLLﬁ Copepods (Phylum Artropoda),
Daphnia sp. (Phylum Artropoda), Brachionus sp. (Phylum Rotifera) Wwae Difflugia sp. (Phylum Protozoa) Y.,
2563-2565 (A7 3) WU HAUAABULLLALABHNA19209D14 U1 AEMIUNLEEY Copepods LAY
Daphnia sp. Wintuazanes 10 11 auils 3,614 danedng uaz 358 fannans Auaiy Tursnansggry
.. 2564 (nandl 3a) Faifinrasfiusnnoninmawuaztduosinfudnagluazdusi Ganiended

ANTEMUIULUUAA A BN AU NI IENTEAUTUaE19T LAY (FA19EEININ) §9% Brachionus sp. WAE
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Difflugia sp. WUANTWRNENUTEHN 10 W7 TursiiUBunosifunnen aoueiiluaefidUsunoniniaduanns

! . ! ! . . a a =y &
WUIWKRWABN Brachionus sp. THAARY LAZAINNTUIUNL D Difflugia sp. #A19 U RRLUAINLA

nuae
Fenannafinen unmsanasnewdiua Tumaefifinsdumanessd3anosinduin Brachionus sp. uaz Difflugia
sp. WhuunasnaeudnIriafidaansmmiuaen1sasuiasessyuuing uasiiannsaiisding ln i

fpounmsindeslnauasle

10,000 (a)
. —— Copepods
3 /I’_\L 1
2 1,000 )
£ T =@ Daphnia sp.
= _ . o~
2 100 I\\;_J o Q Brachionus sp.
: i
o . .
Difflugia sp.
10 J—7 flug
1 2 3 4 5 6
2020 2021 2022
10,000
(b)

—— Copepods
1,000

I
i 1 .
- A\\K = —e— Daphnia sp.
100 i\‘;_‘//—/ J: ﬁ Brachionus sp.
10 |

1 2 3 4 5 6

Density (inds/L)

Difflugia sp.

2020 2021 2022

Sampling occasions during 2020-2022

AT 3 ATHITHILHRIBS UNAINABUARITRALAY Copepods, Daphnia sp., Brachionus sp. Wae Difflugia sp.
Tuﬁuﬁmuﬁuﬁ%‘ﬁ@uﬂqm%fmu Ysanatin. e, 2563-2565 (1: WPIBNROWIEU WAL 2563; 2: IABNANNEY W.A.
2563; 3: FBUNNTIAN W.A. 2564; 4: HIDNTUENLW W.A. 2564; 5: IABUNGFANIN W.A. 2564;

6: WABAUINIAN W.F.2565)

AMFUN LRI AIANENH LN TAAUIUAUTARDUANS (AT 3b) WUANANNIUILUUYDS
Copepod, Daphnia sp. W& Brachionus sp. RN19tANANLFzH14 10 mqﬁﬁum\mmqq@wu AR UNsn
WALHB 1A UNIINGIN1ITHIAN NUNITAARILBIATTHIANIUWELITZNI 10 17 BT WUITAITHNHIULY
289 Difflugia sp. #n1aifisduann 10 wn Tumsfidansyiuacturaenansggsu uasfinswdswulandnues

C . _ v L : .o Do
Turnefifinnsiunauninaestiaiosinfudn TuamesaunuunasnaudmIfA It wIRNT I TN
10 wnlueiifBanosieglusyiusn uazanasureiinfingananiisaninziman Safudnuoefiaeu

) o A ¥ ! ! A i o 9
Minfsunumeenladu RN aaN IS NARDNNTLLREHLLAIIBIUNAINABHERAT

¥ ¥

AEANR NSz e R anaan s fuTaT e R suanaanaWEw
HanTANEIAN AT UE Tz TadBRIAARENTNGN AN o (1997 3) wurERaDsinrang

AN AN HENISUINBYRTE /ATy 89 (p<0.01) Fuasiunan-ua (HARNAREUUBLAZADNNA) LAY

Unounnifiuin (uiuiinufineuans) 8msuUsunaminduindaouduiusnisuanesnefiteddey

(p<0.05) UFLHLIRTAIANTBINT IUAUARDULULALADUNAN FULTIRNUTAREUAY HANFNAUENI9AL
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penafiTa @AY (p<0.05) fusrazAsAsrasinLazl3uuAaelsfaale HAINIDITEHZINRNAIATSYBIHNE

'
o o o

AINRNAWTN AR WAL (p<0.05) fuLBNMeaILiuIIABLAT MR

A9 3 ANANRNETENTIT I RILIARDNYINHN THANTREULBLAZAAUNATS (UBT, UB2 uay UB3) LAz
Tufinfinanans (UB4, UBS, UB6 uaz UB7) zavanafiusi@auguasnn (udn.e. 2563-2565 2asfiniianiiy

ﬁ%"ﬁ'ﬂuqm%’mﬁ TufIn.F1.2563-2565

INF WSV RT TEM DO pH Org-TSS Chl-a
Factors
Riverine and Transition zones
INF 1.000 0.383 " -0.455"™ 0.573 ™ -0.224 0.720" 0.207 "™ 0.392 "
WSV 1.000 0.585" 0.085 ™ 0.024"™ 0.198 ™ -0.445" 0.332"
RT 1.000 -0.273 " 0.287™ -0.158%  -0.767"" 0.203 ™
TEM 1.000 -0.240 "= 0.506" 0.396 = 0.588"
DO 1.000 0.775™" -0.469" 0.303 =
pH 1.000 -0.525" 0.754 ™"
0rg-TSS 1.000 -0.206 "
Chla 1.000
Lacustrine zone
INF 1.000 0.689" -0.554" 0.453 ™ -0.075 " 0.037 " 0.373 "™ 0.079 "
WSV 1.000 0.154 -0.336™  -0.009"  -0.290"  -0.304" -0.458"
RT 1.000 -0.912"" 0.218 = -0.392"  -0.803  -0.493"
TEM 1.000 0.105™ 0.508"" 0.765" 0.688~
DO 1.000 0.664" 0.012™ 0.353 "
pH 1.000 0.329™ 0.646""
0rg-TSS 1.000 0.630"
Chl-a 1.000

a

NANTANEIEINLIURRHN AT ADULLLAZABUNAN LATARTADUAN SANANRLEa9R

U

'
a o

o/ o o/ o/ o o/ s o o/
Hgdrgy (p<0.05) LL@:ﬁuﬂﬂ’]ﬂf}Jf—N (p<0.01) ﬂ‘LlﬁfJ’W?nILﬁuﬂi@—LUﬂLLﬂtﬂ@ﬂT‘iﬂ@@Lﬂ ATNATIAL BENTLTN

'
=

¥ o o 7 ! o o o o ¥ A
ﬂtﬂqﬂuqﬁﬂ’J"INNNW%ﬁVI’]\?U’Jﬂ@H’Nﬁ%ﬂ’N’]ﬁQjﬂQ (p<0.01) ﬂUﬂQWNLﬁuﬂiﬂ—LUﬂ qumwﬁuﬁ LL@:@’J’WNLﬁ‘H

'
a

A9 LURTAINFNEN9UIn a1l @Aty Sa(p<0.01)furaslsfiaaie Fanan1sinentunwsanazneuin
& ' a il a4 g Ao @Y o o s a & P aa a
WinanUBansunasnaeniy (aaslsiiaale) Aviinfinnszuaunsdanssiuasinnniuluudnadiigomgd
g9n91 Funumeeszauresaiiunsa-wareni wazaesnBianazatsinfiifiniuluiuiiane q 9a

1 ﬁ g/ v
anafiusin e

L4 ' P9 ' v %/ o ' 4 P L4
ATTHANNREIENITNU AU RILIARBNYNTHINUATTHRHUTL UKL DILNRINADUA AT
NANTTANHIAITNANAUTTENINTITYATURILIAR DN LA AITNNHILNNAEY Copepod, Cladoceran,
Rotifera WAY Protozoa WARZIWAA (191971 4) WU THARTIAEUURLATABUNATY ATINNHILUNLEY Copepod
& < . & @ A o o
7N2UIA Cladoceran 211ataN Cladoceran YIN#HA Rotiferans 211ALAN kAT Protozoan 2HIAAN HAFTNANNUT
! A o o [ QI 1% a - & LS’ ! 4
Neuanegsila @Ay 89 (p<0.01) AuLSN1anMaln Wena i ATHNUILLUEEY Copepod AUIALAN
& . . & & A o o ! P
Copepod 7193HA Rotiferan AHIANAIN Rotiferan YINWHA WAL Protozoa YINWHNA HAIMHANANUTVIINUINDLIIH
o o o v a ?dvst A & A o o ' Ao o o oA
HeANAtY (p<0.05) NULFNIDALAN [Hade?i Protozoans aHIAANRAIHANANENUANas9lTisdn Aty 89
(p<0.01) AUUFHAIMHIALAN HANITANHITINLINAMUNUILUNLBS Copepod YNPUIA Copepod M19MHA

Cladoceran #19%i3A WAL Rotiferan HAMNANARENI9LINa9TTad1 Aty (p<0.01) U Protozoans AWIALAN

_wmlResanLnantey gmansuazmaldlad (audsea)-



HER RN 72 © 2 ORIl =)
- 70 — .
PHAYAO RESEARCH CONFERENCE /ﬁ] A NEN & TCALS §

— TOAX

'
a

AAMNMHNLLLAAY Rotiferan 24IANANEAMEENRMENIUINeensTladnfny8s (p<0.01) Auaamiunsa-Lua

! A o o

! & o o 7 °
LWREAITHINUTLUULBY Rotiferan ﬂu’]ﬂLﬁﬂLLﬂx Rotiferan 19914 A ﬁﬂ’)qﬂNNWH‘EVI’W\?U’JﬂﬂHW\TNuE}NWﬂfQ

(p<0.05) fiupselsfaaie

§ IR ! ! s o o o ¥ a H ¥ ¥
A19199 4 ANANRUTILVINAMHNUIL UL BIUNAINABRARATUTaT 8 A UUFH e (malan (INF: anu
s ! o/ a H @ 1% ¥ s ¥ H o a H
anuIANNATRadu), Usniasdifudn (WST: augnuiAnums), seazasnteaesdn (RT: 44), aungRsn
¥ 2 = «
(TEM: °C), 88n31auaza1811 (DO: mglL), A31sdunIA-1we, Usuiniasdundeluaesuduaquass
(Org-TSS: mg/L), AnalsMaaie (Chi-a: pgll) WAy Protozoa IWIALEN (Pros AIRBAMT) HAUTABULULAY
v . . v L.
ABUNAN (UBT, UB2 uae UB3) uazluiiufinenana (UB4, UB5, UB6 waz UBY) 20989AU @augUasau I
Dw.e1. 2563-2565

Density Factors
of INF WSV RT TEM DO pH Org-TSS Chl-a PRO,
zooplankton Riverine and Transition zones

0.804~ 0.518" 0224~ _0002" 0010% 0271™  0212™ 02517 0.853

Copepods M 08117 0.434%  _0287* 0227% 0.107 ™ 0.377"™ 0020% 04537 0.746™
(ind/L) L 0.748™ 0.405 ™ -0.245% 00407 0.028™ 0338~ 0.079™ 0.130™ 0.668™
Total 0.776" 0.482° -0.231 "= 0.151™= 0.081= 0313~ -0.098™= 0418™ 0.806"

- -0.022% - 0149 "™ 0.149 = 0.085% -0.433 = 0278 "™ -0.065™

Cladocerans M 0.818" 0.193® -0188"™ 0280 0138 0383 0030" 02557 04687
(ind/L) L 0437~ 0,048~ -0.275% 0.146 ™~ -0.013% 0376"™ -0.004% 02007 0.567"

Total 08187 0381 0204 01667 014 ™ 0438 —0210° 04017 0.812"

-0.148" 0.198 = 0.2817 -02667 02157 0158~ -0.536" -0.0987 0142 =
Rotifers M o811 0.564" -0.175%  0.208%  0272% (0488 -0271% 0.551" 0718
(ind/L) L - 0.281% - -0.094%  0.000" 0.142™ -0328~ 0023~ 0.023"
Totd 0.818"" 0.532" -0.112% 01357 03217 0.443% 04587 0.554 0.746™
S 0818  0.586" -0.252~ 0001 -0.160™ 0265~ 0285~ 0304~ 1000~
Pr?:ndeJ M -0.597" -0.106™ 05607 0159~ 0.089"~ -0.068% 02217 -0060% -03217
Total 0.441™ 0.475" 0042® -QIM1"® 00397 0219%  -0449% (0331% 0.862"
Lacustrine zone
0.654" 04107 -0500~ -0228~ 02707 -0.015~ -0008~ -0284~ (.868
Copepods M 0.617 0.208 " 051" 02127 -0.254% -0.016% 0.305™ 0.020™ 0.826™
(ind/L) L 0.511" 0193~ -0521° -0.101™ 0212 QIM~ 0190~ -D024™ 0684
Total 0.607" 0.320% -0521° -0NM3® -0251% 0006"% 0054% -0195%  0.8807
5 -0062~ -0101™ 0124~ -0.057" -0.0157 02827~ 0228 -0105" -0.1207
Cladocerans M 0511 0.328" 0475 -0038" -0365° 0054 0261 -0180" Q732"
(ind/L) L 0.554 0.489" -0.507* -0057% -0.166" 0.1207~ 0099~ -0227% 0.761
Total 0.552" 0.446° -0.489%~ 0043~ -02587~ 0092~ 0148~ -0231™ 0.780"
0.385™ 0141  -0.490™ 007"~ 0017™ 0221 0038™ 0137 0335~
Rotifers M 0.493™ 086" -0.557 0155™ -0398™ (0022™ 0339 -0103" 0.651"
(ind/L) L - - - - - - - - -
Tatd 0.548" 0.381™  -0.575 -0074™ -0340™ 0155~ -0030~ 0174 0829
S 0.714™ 0.508" -0361* -012* 0377 -0153" 0034~ 02487 1.000
Protozoans
. M -0.364~ 0067 048"~ -0145~ 0218 0038~ -0209% -0213% -0195%
(ina/t) Totd 0.696" 0.5477  -03N"™ _0134™ _0314™ 0149~ 0012 -0246™ 0989

o o A A ! A ! ! s o ! 'a o o o

FMSUAUTARBUATY (1191971 4) WUANAIIENHIUHKIBILNAINABNARIFU ey HAauduius iy
Y3unoun main Usunoudifiudin uae Protozoan 2HAALAN HBNIINTEAIINMEILULYEY Copepod B1A Mgy
Copepod YINWHA Rotiferan 2UIANATN LAY Rotifera 3aHNAMMNANAUTNINALAENATA1ATY (p<0.05) 11U

FLULIIRIANANTBIUN

o awv o 4 >
—MRNADTINUNAINTTE OVIE/’IW’IWGI?LLZVa‘:LWﬁTNTWg (AIHLTENT)-
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fmﬂwﬂmﬁﬁﬂmwmwoﬁyﬁuqvmﬁwmLLﬂzqmmwﬁw%@mﬁLﬁf’?}lﬂmmmmaLmeﬁm@uﬁ’mé wuan Tl
@'NLﬁuﬁmﬁamﬂmﬁm%mﬁmquﬁﬂLL@?@ﬁ’guLmLLﬂxéﬁLﬁ@aTuﬁw.ﬂ. 2561-2563 (NN 2) WNANNABWEAIR
W TN W (T 3) 81913 AIN AT NI I DI UNRSN AW RS R AN MNIRATHII A8 19T A LA
Tmmmmﬁm@uﬁméﬁmmv]mLLﬁuqaquu%mﬂmqq@Nu Dw.er. 2564 %ﬂLﬁu{m\iﬁﬁﬁ%mmﬁmﬁuﬁﬂ@gﬁm:ﬁu
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