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Thesis Title Sexual Maturation of Early Stage Female Snakeskin Gourami,
Trichogaster pectoralis (Regan, 1910) and Breeding Techniques

in Farming Hatchery

Author Miss On-anong Siprasert
Program Fishery Science and Technology
Academic Year 2021

ABSTRACT

Study on characteristics of early mature snakeskin gourami (Trichogaster
pectoralis) female was performed by researching on fecundity, Gonadosomatic index
, GSI) and the width of snakeskin gourami female abdomen which was increased during
maturity. The result was that the average total length and the average weight of early
mature female was 17.31+ 0.55 centimeter (n=20) and 73.78+ 7.18 g. Gonadosomatic
index was 4.50+0.95%. The egg of the snakeskin gourami was pelagic, round and
yellow. The breeding could be performed by injection of synthetic hormone to induce
spawning at 30 microgram/ 1 Kg fish and the ratio of male to female was 1:1. The
average egg diameter was 822 + 4.58 millimeter (n=10,000), which was divided into 5
groups: group 1 (500-600 micrometer), group 2 N(601-700 micrometer), group 3 (701-
800 micrometer), group 4 (801-900 micrometer) and group 5 (901-1,000 micrometer)
which were 0.10+0.28, 1.63+1.82 , 47.56+7.70, 40.28+5.91, 10.43+4.81 %, respectively.
The average fecundity was 17,140+1,017 eggs. The extension of abdominal width was
increased 85.31+25.04 % (n=20). Average spawning ratio was 60.09+45.97% at 27.0-
30.5°C water temperature. This result can be applied for development of commercial

snakeskin breeding.

Keywords: fecundity, Gonadosomatic index, spawning ratio, snakeskin gourami,

Trichogaster pectoralis
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2.1 Uaraan

2.1.1  aYnsuIsIU

[

ANHNTDRNLUNANNUANOUNTHITIY (Berg, 1947) loinail

Kinegdom : Animalia

Phylum : Chordata
Subphylum Vertebrata

Class : Actinopterysgii
Subclass : Neopteygii

Order : Anabantiformes
Suborder ; Anabantoidei - labyrinthfishes
Family : Osphronemidae
Subfamily : Luciocephalinae
Genus : Trichogaster
Species : pectoralis
Common name: snakeskin gourami

Scientific name: Trichogaster pectoralis (Regan, 1910)



212 &nwaznaly

Uanadn 139 (snakeskin sourami, Trichogaster pectoralis ) (nandt 1) 1uvan
udFaatenus W uilosvesdszivalue atuisanula’uT o
fisuguudnn she wues d1eees 01 waztmgluwaunasiis fnsunsnszaneiUssme
Fausmmeanan nangfusenidsanileuaznialfuesUszmelng (yysda, 2523; 01,
2508) wazuanand Selinisunsnszatsognianiald wazniangTunnveamiduening
st neldvesssmadonuia fume wiade vsluwesdulafidedndae Tnsdnwuly
Uinnsiiudigind Suflushiuasuiitmsiidvgvdofisihtneay Wensisiaandaitna
TININUN LLazﬂawﬁméﬁ'uﬂ (Cole et al., 1999; U.S. Fish and Wildlife Service, 2014,
Amandi, 2021) uaﬂmmfilmaﬁmﬁuﬂmifﬁmﬁmmsamé’i’aaq'v[,w,l,ma'qﬁﬁﬁﬁﬂ'w pH
ogluraeni Sanumudeanmarundunings igungiivesih 25 - 32 ssmwaidua way
A1 pH agj'ﬁ 4.5 - 6.0 FeiliUsinansazarseendiauluindisn eswan feterzdaelunis
melafliFond Labyrinth organ wazia3qAulalddfian pH Turas 6.5 - 9.0 (gmsun, 2549
; 3‘1/15!1,@8?15143, 2533; Cole et al., 1999; Bi and Kelvin, 2012; Oktafia et al., 2013; Neuyen,
2014; Lee et al,, 2016) ANNUANA1asznIIanay uasiwaivludaradn (it 2)

]
a A v

Wy annsadanalaann dnvazaguenlagUatadnaineg] aziaTundamennitinaily 3ume

D

[

v A & a ! a8 a_ o S v o o Ay ] = o w
UYUINATAINLANLLASLIYIYTIINITNLNALUEY DANIUIRUNANNINUBDYNIN i'ﬂlliﬂﬂ\‘i GEIRN NIl

Aduniunedesngae (hsuuszue, 2548: Cole et al., 1999) lnevialy Yaradnlusssuyii

D.

finug1Iadaie 10-16 LlwUAuns kaga1d13alvuInANeIaIRIgIEn 25 LURLIAT

Faedasraunes soinalelusssuynd Ae 1:2 (Oktafia et al., 2013; Bi and Kelvin,

Yy v v
v v

2012) Janadniifivuinrnnuenadnvisau faus 12-15 wuflang denguszana 7-12 iy
Pl annsnduiusuazndunousiiusld (Duangwongsa et al, 2021) Tnsauany saline
Gum‘w'aLL@Jﬁ’uﬁ:Umaﬁmﬁu%Gﬁuaqﬁuf]f\]é’aﬁhm 91911 ANINLINA BULATUTUIURINNT
flFsy dlusssumiuaadaiuiunasinouiia warunasineudaiduaims (Siswanto et

al., 2016; Forese and Pauly, 2017; f31750ayALLY, 2537)
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2.2.1  UYsuuanuanly (Fecundity)

‘U%mmm’mmnmaaiﬂ%%uagiﬁ’umq WWIN WATANANYTALNAYDIUA
wiazadn lnediladomuaunaadyduln ety anmwindeunavens Aafulsina
AuanvesldwazUsunafivanidalusasd fhasdswuauliaiaue (@03, 2550; Cole
et al,, 1999; Siswanto et al., 2016) FansAnuUTinmaruenldvesvaniiy vihlwausoda
Susudnnuld wazvsuiamgAnssunisauiugnsdveslandiafiieg WWun variiduima
auanldaud 1,000 — 10,000 Wes Jneglunduianlutiey wazUanfisiusunannuanle
fausl 10,000 - 50,000 e Fmeglunduuaniidlsuunans Puisafiiviummuanlyd
11NN 50,000 vies dneglundutaniifiliinn (Amornsakun et al., 2018)upnani afinng
FuundnvaeifuresUarviasagdanuinannuantdlddndey  Yaiifiusinaeny
anlaoadulaiifnginssugualy 1wy msaissaremeniiefuuvamaudeunsld wie
wiuiniseuldliluin sawsmsfuldnilalugmdvissuasnesqualiaunsgiiaiinooniu
# Fausnsnsnvaniifiuiinamiuanldinn fimginssuliguals Aeilendluudivaesis
dosenlununszuatauilneaniiusilufian (Cole et al., 1999; Amormsakun et al., 2004;

Prawiraet al., 2011; Oktafiaet al., 2013; NBDC Thailand, 2018; ¥3a#, 2544)

2.2.2 AAnudunussEnIsimunafnazimunadgsaunug

(Gonadosomatic Index , GSI )

4 o ¢ A A

ANPNAUNUSTEMIN9UNNTNaNR wazuvineduizdunususenisunineul

9

ANANYTalNANY (Gonadosomatic index w30 GSI) Wuldvin1s@nwilay vinnisduiiu

' [
v 6 a = a1 v A

iegmannd windislnundugaely dmidnveseivduiudavinvunaslndviiniy

]

[

auysalinAanad Woduangai1aly uazuenain dydanuauysalinavesuaituasuaneng
Aulumuusazyiauaziisongveslaiiauue Wi AnwiAranudunusseninadimtng

wareiegAURugvesUaInTEuany dgnineliacus thousurauauduaaunuAIius

o

(Alam et al., 2002) IngA1ANdURUSIENIUImInafIkasInineTeIsduiuguouy

L% &

Wuguanadansludsewmelny Bulafilde ualde Nlleny Tinewiuluiiauinninug1idia

PI9FUALA 13-18 WURAT UINTNa1sUszanad 70-100 ASY



ﬁﬁ%aéaaaﬂumﬁaaaz 3-10 (Amornsakun et al., 2004; Prawira et al., 2011; Oktafia et

al., 2013; Siswanto et al., 2016)

2.2.3 dndaun15219lal (Spawning ratio)

dadaun1sele wunedls Ysunanisisldvestanlulsazase 999929870
Uan Tnedndiunisnslivesuan dinaginnuunnsineiu duesgivrlinveslal auinaueny

A6NVNEUN waztutna1a (Amornsakun et al., 2004; Prawira et al., 2011)
2.2.4 dnsNsURaus ssezanidlunisinuazdnsinisiin

Tumsimziuguaniu lovesanvsiivislunfuaglonds (nmin 3) Falanad

=® o (%

Snunuzadtondiiu dunalaain dnvazvsdlanasnauniswesdassly winiduldfalsd
Snwuznaukazidinenanaduy niswewweslvaztduldludnuuifendu ndanmizdin

4-6 Talus arlunlalasunisnanssdanvadvnigu Jelivarnlasunisnay aziidioau

(74

1 [ 1 I Y & v v &Y
agUeluly wazazimunlumussevdragauiineanilusda Tusseel ingiugdosniun

9 9

AMAINYT USUaeandiaunaraunndl seinsedean1sunsssuinvendesi nsinigiin
lavanussanlyass demmiziinldvarluvseyuia lurasimnziinaisldiniodiainie
A a a ' ! o aa 9 v =i - @ o e

\awineandiau uaseldludunineeninanluliuniige WegnuanfindudiFariusu

anuanleyuiasely (e, 2530) ludruimuinisveslavan aunseisilnilug nuaniu

andetadendAgyransedne Wy eamgll Tneuifiaamgligesvililivaiilinesndusale

Sandtuiidigamglisn wasadng luvanfignilnluiidevziinesndusdininfinlunfiuas
AMARLIND TINTIANULANYDUN Mt NTn1sHnlY Uan Tn1sidasuvesminutfuuinuay

nzuiu azililanganiswauinazladdneanidusd Snsusuialdunsvesdisou

a a

Tagludadusuulauanunn azaigiivladiniivanndlaunstles 1wy Yargou

¢

fidnsUaus 76.5 Wesidud fszeziaitunisilnlavan 28 9alus 40 wnil Neamadun
26.0-29.0 oamnwaideanazdonsiineandudd 60.26 1Wesidud sauelaiyvsie

A o U §Y  aa a a I a 1av Yo ° v
VlVI’]ﬂWiNﬁiJWUﬁmEJ’JﬁLaEJULL‘UUS?%MH@IU‘U@WA IGUV]IﬂﬁUﬂqiNﬁN mmﬁniumﬂmzam

]

f9ms1uausiadusesas 98.45 szuziianlunisiinlidaiussunas 28 alus 10 uil

Ly '

wazdignsnisiiniadeiesas 59.33 Nigumn)iiun27.0-30.5 esrlealged uonanddinys



UanadaninisnsliuengildnsinisujauSindesesay 62.00 (ErseAuavauy 2544; 51596

a3y ay 2547, Amornsakun et al, 2014 ; Rakdontree et al., 2020)

lavannide



ladannlasuniswa

2NN 3 AnuwzvedUaadn
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2.2.5 NMsiWIzEIeugUa

mMsnzvgeiugUan Tnelull 3 Budnfe mamnzveneiuuUUsTIITIANTE
veeiuuUURaL sz Tz susuuUdnsesluu (naszas, 2548) ddlutlagiiu
Bswnzueeiusiitonnniiande mamzvereiufuuudasesluu esniduisnie
vildine azmnuarlidumulunmsmeiiign Weleuduisnsdug (msns, 2537) dagliu
mamnzveneiuglardenliiBnsdeseslin detiinusesluuiililunsanazuandnatuly
pausazein Tuvsvumiminveewiiuguan Tnevhlulumsngveneiuguaninin i
Sndugesluuduaseiilld Ao @15 Buserelin Acetate Tom13an13@dn “Suprefact” T
w91 30 Tulasnsusiotmiinuan 1 Alan3u $aufuansiaiugms Domperidone Fomnanisdn
1 “Motilium-M” Tusas 10 fiadndu sevuiinuan 1 Alandu esanidussiusesluuiia
Arangay SennsUfaus Shainstinuardnanisseavesgnuangsiigelutaniia
vaevia Wy Yarada Yaian Uateeliieuv1n (A5178, 2537; wgwa, 2537; nauasauy,

2539; N UALALEIUUN, 2549; Amornsakun et al., 2014)
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uni 3

= ad
TLUYUIBNII

3.1 35n1sAn
3.1.1. WawsiWuguanaan

wowsiiugumadaiildlunmamgiuglunisinmassdlfinannissus
MngniugUanadaiiduunn 1 - 2 4 vinseyuiawazidedluvefiuudauia 50 #u lagld
nynszgany 1iutannaudsuuazund somissssunAliungnua saustanisli
pmsdnfaguuuiadn Tuas 2 fede Wiuasifu miunsrsaeuninuauysofine
yosmlauaiiug aunseiedionyasu 7 ieu dsaunsonsndeuldain sundewiesesiade

=

Fardenauysalina dluihdvneumdesuinntonna sumsdunadnusinaliasesyin

[
=

wazduvindlunaeliFduTy
3.1.2  Ysannaanuanvasly

1) wiug Uaninseunauwug Windwuguaradadiuiu 20 d1inn1sea
UIMnanda wazdnaue1a1ian el seldeenund s dng udieg19souay 1
o min el duTwulvwd wisudvindntmuevesly agla Truaulyavun

(Gravimetric method) (Amornsakun et al., 2004)

USinmarmanld (Wes) =(hwiinlaisnun x Sualaiduld) dndniid

2) wiiftuguamdaainmnsle thusifusuanadaiivdaainnisnsle
F1uau 20 @1 vmstaihaindinazinanuenadii daeshiilieanundaimiin
dudnegadesay 1 vesumiingsly dudmanliuduieusvimdnitomanedly agld

Fuulaniarun (Gravimetric method) (Amornsakun et al., 2004)
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3.1.3  anuduiusszritsdningadafiuatesdunug

(Gonadosomatic index, GSI)

udiuguatada 91uau 20 f7 Fedmdnddudiugvan viinsidades
Vesinedeizdiuvessiliimuneanundaiminduiinua dreyad lauiAiuiumial

ANNAURUSTEnInnindivelIsduiugnuIani1sues Amomsakun et al., (2004)

AANFLRUE ST vina e lelgduiug (GSI: %) = Wntingala X 100

YIRUNAIAD
3.1.4  nsAnwvuadusitugudnatsvadly

nsduileg iU Uanadaiauysalinansaunauwugnadu 20 fa
FuIumaE 500 Wes TIUVEEY 10,000 Was vimsinduiaudnasesly lngldoanaans
lulasiwes desnnelindesqanssAufimaveny 4x dndayaiilauvitn1siasisiaaie

wardnnay YrvuadurAudnaaeslin1uinisves Amomsakun et al., (2004)
3.1.5 n1sveeRlvesesvinsluszesanysaline

thusilanadailanysaline Jedanaldandnuuzniouen fie dowieses
Tnguaeilihuinutouna uarliauysaling desiosfimaveneidntoslifldthuna
YoanmognarIILIY 20 6 wvhmsiaenuenaiEy Wsutumunerosiosaran
Suiindeya mntuideyaildvesisaessiinuminisinmsiriadowssusudiouiesay

ANUUANFANVBIAUNINVBIYDVRITL AT WAy Sadine wazldauysaline
3.1.6  MIwzveeiugUanain

MsizageiugUatadn aansavilalagnisidsaneundiugiuiediuud aldnssu
Luwagnginsgganyuisd ieludaamaudeunaudiug 1Uwisnsnszduanuauysol

NARIENTAURUUSTTUYIR (ARLURIN /5175, 2537) Instdeneudinugadlutadiuud

YA 50 fu 913U 1,500 7 Antdu 20 greanisieuns Fadnsinsuaseneuiiugie 1:1
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wagliemsdnsaguuunadniuag 2 Je Ao Wuazifu nlunsiaaeumuauysalinaves
WoulWus Feaunsansivaeulaain vuinYesiesvesdnily Fedilenauysaline

a I A

iilvihdvreumdesusnadonnd Sunsduned Nusnaldasesuinuazdiuriaslumes

[ '
e

ity dewuiweusiusiienuauysaing inisaniuagyhnisuenensitugeen
nfiu Tngthvisudiugluinludslwivesnatavuin 250 dns fsag 100 A3 uasnszRumi e
vl 1 Ay wdsnduhniswessudaweius taeldneazals auin 60 Gns
TdhU3uns 20 dns wé’uﬁﬂqq 10 iwufiung uaztindien pH7 - 8 wazi Mg InsEyANy
PIAATIET 30 Leuiuns 1liedmilesiuiiinlungasil ilelfifutaglunisieven

L1

yosvious (nmil 4) mﬂﬁ?uﬁ’mw'amiﬁuﬁ:ﬁamgiam%ﬂLLia'vi’wmiﬁmaaﬁmmﬁmiamsmﬂlﬂ
Sndusefluudunseiiild Ao Buserelin Acetate #4fidon19n156131 “Suprefact” Tu
§ms1 30 Tulasnsusierminuan 1 Alansy faufvansiasugnd Domperidone Tudonis
A15@177 “Motilium-M” lugnsn 10 fadnduseumiinual 1 Alansa (f15118, 2537;
Amornsakun et al., 2014) wrw eouy wus Ua evaslua’sinrenug
faaw 1 ¢ uarfiald 1 fu madagyiinisdemon nelussezinm 8 Falumdsdasosluy s
wiened dnunzdenn deuddeazriinisnedalumen (nmd 5) aeluszosioan
12 $alas vimsuendiflsonandameiug Wesveznatinly 6 Mlumdminnngnas
@iasoudes lvaraziinosnidudanisluszezina 24 Falus gnuaniineenifush
Feludlasunisujausasiaminisvdsannleldunisuan 4 - 6 dalus lafinnswaun
g 328y zygote, fertilize, blastulation, cell stage 2 cells, 4 cells, 6 cells muAIRULAE

J28% somite, tail bud, heart stage Waz hatching MUAAU
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s v (X

neardunziug Woudiugadluduniznugndinisda

9

goiluu
AT 4 LAASISNITNTENNITNAGDY NIIATIIFBUANLANYTINATRINBLLINUGUa @GR
(VudeuazIn) Nswssungasinnziusuasiowliugnlasuns@ngesluunsedu

157190 (@9918mazyI)
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MaAUBIUAAARTNINNTINL AR 119U UAN@ANTNIINN5NL LA

dl v 1 a a dl U a !
2T 5. anwagn1snerIenveslatddn n. wenvesUaiaanndliinisinaly

9. MIPATRIUaNaaniiin1sIely (@enazuln)
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3.1.7  MsAnwdnIInIsufaus szeaanlunisiin wazdnsanasiin

1) 8as1MsU AU

vhmsmngiuguanadnduiu 20 ¢ e ldvesuivanadamdsninnisnsly
umimsitnlivan Tneldngagsfsilnldvan (nwdl 6) USuns 6 ans (U3umsi 3 3as)
yhmsinu 3 91 Tnengardusagluvnisiinlivamdminnisuauuseun 4 9alus Tngly
Aldsunsnanaeiidnvauzdmdeda odesneldndosganssmiaziinmsiaunves dagou
Tuszegsnaduru 500 vessdenzarsls ievhnsAnudnsnsufaus

(Fertilization rate) %ﬁﬁ’lmmlﬁfﬂ’mgmﬁialﬂﬁ (Amornsakun et al., 2004)

9n51M15UTaus (%) = @wulunlasunisnausiug / Iwiulunmun) x 100

29 6 nzazadinladan
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2) 9951015%A

unlvveslaradaurvinnisinle lneldnsasdeilnlavaiusunns 6 ans
(U3umsih 3 ans) ¥insanen 3 91 Teglesuau 500 vesely ﬁwmﬁﬂmﬁ’uﬁmmﬁgﬂ
Yarsusnilneandud vilinsiutessezianlunisilnlevatadn (Hatching out) ¥instu
Sruaugnuandifinesnanll (1 mdl 7) Ineldvasauiige aunsziagnuaidanviedinesn
anle whenvudindassseznarlumsilnuedlyvarianun wazyinisinel snsinsiln

(Hatching rate) %Qﬁﬂmmlﬁmﬂqmwialﬂﬁ (Amornsakun et al., 2004)

gnsnsiin (ewaz)= (Frwugnuaiifinesndudy/ Sruaulandiuniln) x 100

A 7 msifudnnugnuaiiinesnunlul
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3.2 Januazaunsal

fa o/ [

3.2.1 WoudugUanada Mileny 7 ey nAudITowaziauUszunidadnni

[

YUINAINYNIAGT 16 — 18 WURLUAT WINUA 70 — 100 ASH 91UIU 80 67

3.2.2 gUnsaleineg fannl 8

nasifleansadiuasd THussianaznszauinuan

LA DITIUIIUN yangavslsdmiumgdin
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naeganssAddmuduiintoya wiesiuuukaraUnsalinTeaw

il 8 wsedlouazaunsalilddmiumsfine (n) wesillensivies (v) liussinuas
nseauinlan () Lesestanin (1) yanzazdsdmsumedin ) ndesganssainou

Annseennanshulasiivesdmiuduiinteya (@) wSesiuduiukaraunsaliasawi
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A4 A 1w
squﬂianlaN']m@

gunsaldwsunisanesesluudunsiey

N9 8 (f0) sesllanazaunsainlddmSunsiin (v) YaLAsesllansn

(¥) aunsaldwmsunsaneesluudunsies
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3.3 msaszvidaya

(1) ASANEIPNUANUFUNUSTENIUSUIAUanUadlliu

v v 6 1

UnnAIkarAINEIEIRI TIIAIANFUT LSS Wnnedene Fuiuguay

(%
[ LY 1 a

windivesliugUaradaianysalinaldadfdiasen anuduiusseninediusaie

=

15n197As1gvin1sanasy (Simple linear regression analysis) Wi oadeianuUaLnI ST
a1unsang1nsalaakusnu () 9ndaudsdase (X) au3snisues Steel and Torie (1980)
Seusesld

(2) msfnwuaveadusinugudnansvedlyluusifusuaadnfiauy saiiwe

Tdrsan (Minimum) fgsga (Maximum) Aades (Mean) wazAndoauusinsgu
(Standard deviation) wagen¥evay LitednnguuunadurugUdnatsvesld

(3) MaFeudfisuaiaisresaunitwesiomodiuuanadafiiutuluszes
auysaline

T¥nsmaaeusieaid t-test Aszduanmidoduiosas 95 1Wisuifisuaadses
A stesiosesuiiugUatadn ity

(@) M3AN9n3IN3INL Snsnsuausuazensinisiinly

a1 Sevarvosuiusuaadafauysaline
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U 4

NANTISANE

lumsfnwanuanysalimaveawiiusuanadalussezusniy  Tudiafeuiiunnauia
= = & oA Y = | a ¢
wounguniay Twl 2561 tu wudn ddadevaneUsenisinuauduaTuANaNySalNAYD
wiiugUan Useneume anmuinaexfiegende Usuiuemsilasu uwas eamgliuazggnia

= ad [ ' < v CN = S Avy ! a

FdENsIaNsAelulsamnedin [Wudy laevdelunisfneasall laud Ysunumnuen
voel Fllanuanysaling 8n51n151elY s sufaus seesanlumsiln 8nsinsiln
ANUNIYRIRBiiuUaadaniuTulussagauy solne FIWNIMALALALTENS

Jonislulsemzdln eagyilinisdanisvewdiug  Tumsiwzvensiuguaadndl

UszAnSanunday felananisdnusasaluil
4.1  Usurauanuanla

nsnsvdeudnuyly wasUSunaunuanlyvesiiuiUatadn 91w 20
i Tudouiiuien w.e. 2561 wuin wiiuguaniianuenndidieds 17.31 = 0.55 iwufiuns
(Mean+SD, n=20) ihutinandiade 73.78 + 7.18 n3u thudnslaade 3.30 + 0.67 ndu 1a
voslanadnddnvasidudanandwmiecla WWidudssinnlvasy (A1anuln) JUSuie
Auanvedllady 17,140 + 1,017 W (151991 1 wazmIs9uuIng 5) muduiussening
Umaunnuanlafuimings (amdl 9) wagausnddnnnsgu (amdl 10) lugUuuy
aumaidunse Weo Y = USunamuanvedy (Wo9), TL = AUYININTFIY (LUUFILURT)
Ay BW = i (n5) un Y = 59.55 (BW) + 12746 (R’ = 0.18%, P<0.05) wae
Y = 49.27(TL) + 17993 (R? = 0.00™, P>0.05) saudemuduiussswinaimtings fumn
gAY (NN 11) Tugduuuaunsidunse loua BW = 6.52 (TL) + 39.14 (R? = 0.25,

P<0.05)
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Y = 59.55 (BW) + 12746
R2 = 0.18%
P =20.05

24000.00

22000.00

20000.00
$ *

18000.00 M
'S o’

16000.00

14000.00

ANuUANtY Y (Wo9)

12000.00

10000.00
50.00 60.00 70.00 80.00 90.00

yatnuan BW (nSu)

dl U v 6 ! 1 U %)l L w6 a
AINN 9 ANNFNNUSTERINgANUANLY (Wo9) ﬂUUWMUﬂG]'JGUENLLiJWUﬁqUﬁ']ﬁaW

SrEzLINIUNTY)

24000.00 Y =-49.27(TL) + 17993
22000.00 R? = 0.00™

P=0.96
20000.00

L 4
18000.00 *

L2 KX J
.
*»

16000.00

14000.00

Anuanley Y (Weq)

12000.00

10000.00
16.00 16.50 17.00 17.50 18.00 18.50

ANUYNIAIAT TL (URLUAT)

MW 10 anuduiusseninemnuanly (Wes) fuanugamveudiuguaiado

JrUEUINIY (WUALLAT)
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BW = 6.52TL - 39.14
R2 = 0.25%
P=0.03

95.00
90.00 L 4
85.00
80.00
75.00

70.00

Ja1 BW (n5%)

1NN

65.00

1%
o

60.00
55.00

50.00
16.00 16.50 17.00 17.50 18.00 18.50

ANYIIAIAT TL (QURUAT)

M 11 anuduiussendndiminuat (n3u) Auarueamvesusdiuguanado

SrUEuINIU (WUALLAS)

7.00
Y =-0.04X + 7.27
6.00
Rz = 0.08™
— 5.00 P=0.28
b
Ellad
E
> 4.00
‘oUDr
’Z
@ 3.00
99
3
e
@
@ 2.00
Epa
=
ao(_
< 1.00
60.00 65.00 70.00 75.00 80.00 85.00 90.00 95.00

niinuan X (n3y)
AN 12, Anuduiusseninaivinedeigduiug (n$) dulhwinveswdnuguaiadn

SrEElINTY (N3Y)
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v

4.2 pnadunussEnInUniinUauazadetsdunug

[V

wiuganadn iy 7 eu Mdsdluvedwuiauia 50 du ludnwue
Aouuuusssund fo Sfwdwesvginsygeny 1 uuamaudounaznlddu Tivinis
Auteyalurrafouiiuiauissmiou U wa. 2561 wuin Yanadaiirmendrdeds 17.31
1+ 0.55 [ufilung (Mean + SD, n=20) tmtingilade 73.78 + 7.18 n3u Auduius

serinadmtniinaziininedeisduiugvsedvilanuanysalinaiade (Gonadosomatic

'
=

index, GSI) wirfiuSesay 4.50 (U7 12 WAZANIT 1)

M19199 1 ANUETIEFINTEY Umings dndinle YSunanuanly duiigudnanslauas

AR TlanuENysalna (n=20)

$1 dwdnud enwemiddh Uiy duigudnan g fil
fu U waian Anka awaaly $sla AL
(uRung) (Wo9) (lulasiuns) anysalne

(n3y) (n¥w) (%)
1 77.48 17.50 16,366 829 2.22 2.87
2 79.02 17.50 18,133 835 2.74 3.47
3 79.41 17.40 17,000 827 2.44 3.07
4 63.67 17.20 15,366 842 3.52 553
5 70.40 17.00 16,633 839 2.90 4.12
6 66.45 17.00 16,866 837 2.92 4.39
7 80.70 18.30 17,466 843 3.78 4.68
8 68.15 16.50 18,600 836 2.12 3.11
9 70.45 17.00 16,000 830 2.05 291
10 70.38 17.00 18,466 813 3.42 4.86
11 80.92 17.60 17,866 812 3.84 a.75
12 61.73 16.70 15,533 815 3.58 5.80
13 80.93 18.30 17,166 815 3.95 4.88
14 67.34 17.80 15,666 802 3.92 5.82
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M19197 1(6) AUEIEIEY dmvdndn dmtinle Usunaenuenly dusihgudnandluuag

ARvllauaNysalna (n=20)

$1 dwdn enwendwh Vi duiigud il
fu iU waluan aruenly  nawvedld FWlY edwanysolne
(n3) (wURwn3) o) (laulasms)  (n5w) (%)
15 70.25 16.70 18,200 822 3.45 4.91
16 76.25 17.50 16,233 819 3.94 5.17
17 80.27 18.20 18,266 803 3.93 4.90
18 69.83 17.50 17,600 809 3.46 4.95
19 90.17 17.00 17,700 804 3.97 4.40
20 71.75 16.50 17,666 803 3.87 5.39
\de 73.78 17.31 17,140 822 3.30 4.50
SD 7.18 0.55 1,070 13 0.67 0.95
Min 61.73 16.50 15,366 802 3.30 4.50

Max 90.17 18.30 18,600 843 3.97 5.82
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4.3. Yuauazdndduruaugnalavasly

lianadndiiduriugudnans (amd 13) 1w 822+ 65.81 lulasins (Mean
£ 5D, n =10,000) ansnsouvanguvesdurugudnarsldliiu 5 ngu loun ngud 1 (500 -
600luTAsiuns), nawdl 2 ( 601-700 lulasiuas), nguil 3 (701-800 lailasiuns), nguil 4 (801-
900 lulasiung), ngudt 5 (901-1,000 lalasiumg) Fdmauesas 0.10, 1.63, 47.56, 40.28,

W 10.43 AUAINU (AN 2, H1SIHUINT 1)

A 13 Mydaduiugudnanvetlivaainlagldeegaislulasiines
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M19199 2 vaduRugudnansluvedlduagiuuluvesUanadn (n=10,000)

iuRAugnaela uuld Sovarvealy
(lulpsiuns) (Wo9) (%)
500 - 600 10 0.1
601 - 700 163 1.63
701 - 800 4756 47.56
801 - 900 4028 40.28
901 - 1,000 1043 10.43

4.4. AuNIYRRRIwinugUaNaan lusTa AN TRLNA

RIS a a ¢ Lo g a _av ¢ &
wiuguanadafiauysalinauazudiuguaadinildanysalinaiy a1unse
Fanalaaindnuazaiguen Wy wiiusuaadanauysalineazivowiosnguils venelvgy
£ A Ny A a1 o a | 1 & VY yvey 1 RS a av o ¢
Pu Aunaiidvay vielllviuindeanmeguniuladn duwiiuguaradailiauy salne

1 ¥

Arilveninsivgveeanuitssantes wazldiliiusnadenasiutavunn aueaid
WaEUNTNFINLANA19AY (A9 14) wagyiinsuiaadaresviadietnsely eanungeu1nin
ynuIwlvanadanianysalinaazduminsaly Aunndudiusuaradailiauysaline
Aunigesissluniiusuatadaiauysalina denade 20.94+0.82 wufuns (Mean +
SD, n=20) Tuvaugh AunIeyesvissvasudiuiuaradnnliauysalinaade 19.43+1.95
WURLLAT 2INNITNAFOUNINEDNR WU ARABIAULANA1TUeE 19l TudAYSsneaia
(t = 3.217, P<0.01) AUNTeadIveudUarianysalineiade 17.03+0.88 Lyufluns
lurauen Aundeddiveswduanflidanysalinaade 17.17+1.80 Wwufluas 310013
NadounNana wuin anaduliinuuansisegnsddudn (t = 0.77, P>0.05) AIUAIY
' v o Al ¢ a a a i | %

Y93YRWBIvBLIT U ANy Tl NALRRY 3.84+0.52 WURIAT TUYMEN ANUANIYBIYRIND

Lo ealy 1 ¢ a a aa ' ] a a
YoawlugN llanysalinaady 2.39+1.55 lURLUAT IINNTNARUNIEDA WUl ALaded

AUANANN Ul ded1AgyEan19ada (t = 3.987, P<0.01) dufe wilatadnlusses
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auysalina munigesiosazeeiiududeiosay 60.56 (113199 3, 4, 5 AITNHUIN

7 2 WA ANSIEUINT 3)

U0 o ¥y
seegldauysaline
A il 14 snvaigldvesUanadasverauysalinanazlianysaling (n) szogauysolne

(v) spogldauysalne



M19197 3 ANUNIYRsRsveIUanadnsvazaNYTallNA (n=20)

32

SrgyaNY TN
asuusiuan AUNINER AUNINYD VIO
(Hadung) (Hadung)
1 15.43 20.74
2 16.75 20.45
3 18.35 21.80
4 17.66 21.83
5 17.45 20.82
6 17.74 21.75
7 15.17 19.28
8 16.10 19.40
9 17.00 20.05
10 17.10 20.05
11 17.20 21.40
12 16.20 20.05
13 17.40 21.66
14 17.80 21.20




M19197 3(6i9) ANUNTITRVIsVRIUaNaGRsYEEaNYTALNA (N=20)

Jrgauy TN
aautkiiUan ANATINEIF ANAI T4
({adiung) (Hadung)
15 17.10 21.29
16 16.57 21.26
17 17.20 21.83
18 16.10 20.74
19 18.40 21.85
20 17.78 21.43
\nde 17.03 20.94
SD 0.88 0.82
Min 15.17 19.28
Max 18.40 21.85

M19197 4 ANUNIYesiswesanadnsyes liauysaling (n=20)

seegldauysaline
AUNINNENAD ARV
afutaivan
CRREED) ({adwns)
1 18.87 20.74
2 17.80 19.05
3 16.73 17.72
4 18.56 21.67
5 15.32 17.85
6 16.44 18.47
7 17.42 19.48

8 19.90 20.56



M13199 4(fa) ANUNIYeiBwesUaadnssgliauysaling (n=20)

syeylianysalne
- AUNINNEAD ARV
CRREE) ({adwns)
10 16.72 19.28
11 17.57 19.46
12 15.08 17.52
13 17.19 19.43
14 15.20 16.93
15 14.94 16.70
16 15.47 19.84
17 22.67 25.33
18 16.39 20.24
19 21.03 21.21
20 17.19 18.77
\nde 17.41 19.43
+ 2.03 1.95
Min 14.94 16.70

Max 22.67 25.33
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a = a ] a v | v Y o o
A5 5 MU UNYUAILRAEVDIAINUNINNUDINDY (%3.) AMUNINAIN (F.) LazAIU

F1979eYRIvIa (Tu.) vesuwliuguaradaniuvulussozauysalinamedsng ttest

serlianysal  SverauyIalne t P
Wi (n=20) (n=20)

AMUNINTOWIDY (W)  19.43+1.95  20.94+0.82 3.21" 0.00
q

AUNTIAIRT (9.) 17.17+1.80 17.03+0.88 0.77™ 0.44
7

ANFNVDITDWI D4 2.39+1.55 3.84+0.52 3.98" 0.00
(231.) 0

4.5 waidansnangniuguanadn

msimzveeugvanadnluszozusnsuldisnnsdnsesluunsedunisinsly 4l
SnsarusesTuniild fe @15 Buserelin Acetate Fan1an3fnin “Suprefact” ludnsnduy
30 lulpsniusietuinuan 1 Alansu saufuansiaSugnd Domperidone Sen1en1sdnin
“Motilium-M” Tudns1 10 fadnfusiotimidnuan 1 Alandu esanifusedveeslunii
Aunzay f9nsnisufaus snsnisiinuazsnsinissenvesgnuatgeiiga Lile
ATIRdRUNUIMBINUGHAINaNY Sl agmsaniuazyhmskensieutiugesnan
fu Tnenimiewsiiuglusinludsliiuosnatasunn 250 Ansfaay 100 6 uaznszdudael
Tyl 1 Au wdnishmswisadangiugiasldnzasl aua 60 das Tddhuiues 20
A0 seduiiigs 10 wuRms wazthiian pH 7 - 8 wasiudnTEgn TIAANLET 30

s

wufiuns 19lied widsesiufiulungasds ieldifutanlunisdemonvesweus
Mniudarousiusauysaiufouss imsdnsosluufiodamannla
iweudiusudosadlufumeiugdsos 1 ¢ 7913 1 Au madasvhnisdenen
aeluszoziaa 8 dalus vasdngesluu Jemenaziidnuurdun denduflvaginisnd
Tumeanisluszezinan 12 47lug mé’qmmfuﬁ']mstwﬂﬁ'gLﬁaaaﬂafmﬁuwwﬁ’uﬁf o
szpzawuly 6 Faluamdsainninnsliiaiaseuies luvanagiinesnidudainiely

szeeIa1 24 9alue gnuaniineenidudy Jalenldsunisufausaeimuinismdannialasu
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KA & — 6 Tl lafimsiaudngdssey zygote fertilize blastulation cell stage 2 cell

4 cell 6 cell MUAWU WazTzey somite tail bud heart stage Waz hatching MUY

4.6 §n39n13219k9v0 IR UTUaNaEn

wiugUaradnnauysalmalussovusniulivividnaidiade 73.87 nfy
ANENIEHIN A ULRA Y 17.03+0.88 T88LUAT (Mean + SD, n=20) 8m510115314L0124¢

Sovay 50.88+3.96 (A9 6, MTIHUINT 4 LALANTINUINA 5)

4.7 3n31MsUaus stezaalunisin uazansinisin

!
v 6w A

gn3INsUfauSvoiugiIN 1 2 3 4 uaz 5 wiriuTeuas 89.33 90.00 88.80 89.20
uay 90.13 pudiu Bsfldindowiiuiosas 89.49 svaznatlumsiinueausiiugi 1, 2 3,
4 wag 5 Wiy 22 2l 10 wdt 22 $9laa 9 undt 22 dalaa 7 undt 22 dalaa 7 wndiuae 22
dlaa 7 Wi owddy Fallanadewinty 22 $3Tas 8 Wit gumpRvesi 27.0 - 30.0 aam
waldya Snnsiinvesuwaiiusal 1 2 3 4 uay 5 winfu¥eway 86.13 , 86.00 85.53, 86.33

186.33 sua1nu JAedswinnusesay 86.07 (M15199 7)
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M19197 6 Bn5 NI IvvRITUGUaNadaTIauyTalnA (n=20)

aeu  dwmdn enwenads il dwauld  dwuld gesinis el
waidan waiUan Aeumsnir  waansing  hnale (%)
(nfu) (wuRLuAg) (W24) (Wa9) (v9)

1 78.30 17.80 16,367 8,500 7,867 51.93
2 73.00 17.20 18,133 8,433 9,700 46.51
3 76.24 17.60 17,000 8,533 8,467 50.2
4 60.12 17.30 15,367 8,733 6,633 56.83
5 70.34 18.30 16,633 8,967 7,667 5391
6 70.30 17.50 16,867 8,233 8,633 48.81
7 71.80 17.30 17,467 8,800 8,667 50.38
8 70.56 17.80 18,600 8,800 9,800 47.31
9 70.55 18.20 16,000 8,467 7,533 52.92
10 72.45 17.80 18,467 9,033 9,433 48.92
11 76.38 18.30 17,867 8,233 9,633 46.08
12 70.25 17.20 15,533 9,333 6,200 60.09
13 70.28 17.50 17,167 8,300 8,867 48.35
14 65.84 17.50 15,667 8,767 6,900 55.96
15 70.54 17.70 18,200 8,367 9,833 45.97
16 76.45 17.40 16,233 9,133 7,100 56.26
17 70.87 18.20 18,267 9,233 9,033 50.55
18 71.84 18.00 17,600 8,367 9,233 47.54
19 70.34 17.40 17,700 8,833 8,867 49.91
20 71.25 17.50 17,667 8,700 8,967 49.25

Laglﬁl 71.39 17.68 17,140 8,688 8,452 50.88
SD 3.92 0.36 1,018 333 685 3.96
Min 60.12 17.20 15,367 8,233 7,133 45.97

Max  78.30 18.30 18,600 9,333 9,267 60.09
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' 1%
a

M19199 7 dnsINTUJaus seeznantumsiln wagdnsinisiinvesUanadafgamgiivesun

27.0-30.0 a9FLgaLTud

o Fmoule Waldsu Shuauea M9 M9
HT v NI filn msUfeus  msiin srezlIadin

" (W949) (W99) (#) (%) (%)

1 1500 1340 1292 89.33 86.13 22 4luq 10 Wi
2 1500 1350 1290 90.00 86.00 22 4luq 09 Wi
3 1500 1332 1283 88.80 8553 22 lua 07wIdl
q 1500 1338 1295 89.20 86.33 22 Halua 07wl
5 1500 1352 1295 90.13 86.33 22 4luq 07 Wil

\aae 1500 1342 1291 89.49 86.07 22 4lug 08 udi




39

uni 5

a3U 3asalnan1sineuazdatauauue

Usuauanuanvesly

1. Yarads JUsunaenuanvedliuiunans

2. wiuguaadndianysoinandeudiazyinnsimzvsneiugiu dewenn
mmgmmﬁa 17.31 wufwns SUSinunnuanvesitiads 17,140 Wes dslufimnudusiug
fuanuema wasimind i erieananuauysalindlurisggniasner fildasiae
é?faﬂmLLGiazﬂjﬁmﬁ?u%Lmﬂﬁmﬁ’ulﬂmmmmq%aaﬂawﬁmﬁ’u6] (Alam et al. 2002)

3. mstuunnguld alinasinnuarfidutanmidasetu wuinwaiadady
fiusinanuanveslylndidsaiulatteu (Snake head fish, Channa striatus) fisiUsune

AMUANYadld 10,300 Wa9 (6159A, 2547)

[

4. Tuanmsssuyivsnannuanlyvesvaradn Jusyiveny unveslan
ANdENYTAlLaTAN INWIAS BN YR VEIeAETaiTuIUaT Inelliauaiilienguindu Aruen

A ¥ ¥ [ 1 1 < LR 4 < ¥
g13anas viselulsununn lasiindudideasnn Wuduy

5. anmusldgauan ¥ilne1ms wazAUrEILINYeIN1sUdesIAENlY 819l
dnsnasieauanysal kazauanlyveslawiy Matinge vllawazaun eI TNvaiy
Nl agluridaasunisasyiulnvese ez (sonads) HeUsenaumegauie (testes)

Tutandag wazsely (ovary) Tudandaidle diuanuvuiudureinsuaseidesiy eiinase

v
[ s

anuasen Jadutadedrdadonisimuinisedeisduiugnieninuanysalnavesdn vl

fati AnuanUedly warUsunalunvannaldlunsazl dnsuvantuniou dnazdanuiuly

adanevsadsuluynUnmuaniniinaey Insangdnsnannusunauinu (As17s, 2538)

AytiANANY TN

1. Yanadedndulanniinginssulunisguald esnindvsunaninunnves

] = v A% o9 v Aa A R M Yo
UBYAUNIUIUNAS @'JEJL‘VW!‘U ﬂqwqiwﬂa']mllﬂilnmﬂjquﬂﬂm@QISUUQEJ LLWI@?‘Uﬂ’ﬁ@JLLa

[y

3adl dnssiinAigenIaniivsinaenuanvedluunn (giesnd, 2538)
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2. lvveswaadniidnvasidudinnay dwdeda dadulddssianliasy Tne
Uawaamzmlsdmaiumamﬁgﬂa%?miﬂmeaﬁmwaiﬁvdmﬁmﬁuﬂmﬁ'@ (5159ALAYAMY,
2546)

3. livmedafoundukigudnaiaade 822 lulasiuns uazimenaliansads
Tu 1 939929l Inevaradameile szUasglieanunaunesuenduliunniosas 50 ves
Tavamunlugsla

0. dmadadaenuduiusseniahntnadaivetesiuiug (6S) isdes
av 4.50 luthnfeuunsauauiafouuweu dfialndidestutalaedial Miller (1984)

4 o v w W A o

na1271 Tuvanmluinsauveesiusg asiaanudunusseninaimdnaidinuateisdunu

9

2N o,

1%
°o v v W

aglurieseay 8.0 - 12.0 uenandl dumudn Aenuduiussenialmingdiiivedene
=) v

duiiugluvanadafosar 10.9 (51398, 2546) lngusivanadannseuveneiugininuninees

PouiuTuURAYSauay 60.56

ansINsUaus seezanlunsinuazdnsinisin

a

1. Umadaiilaannnisimgaeeiug aimie sidounuusssugniuasinaianis

§ A v

idanszAudLienseduyihiudvardanuauysalina wiounvenauiug 18nsnisuaus

3

=Y

Youay 89.49 FadeldindAfigslndiAueiy Yaradaivinsmzveneiudieisuanien
LLaziﬁﬁaaﬁuuﬁﬁé'mwmiﬂﬁau%%faaaz 91.12 (159P0azAME, 2546) kandlimiiugn NI
veneiugUaadndeisl aunsalinalndifsstunmsmzuneiusie TBua ey

2. syogalunsiinvesliatadeldina 22 Halus 8 unit figungiveni1 27.0
130.0 s waded d9ldnaiunans Tndssiulaneiindy s1seAnasan (2546) 189U
1 Umadnilsrezinailumsiinlavan 22 $2ls 10 unit fgamndith 27.0-30.50swwaiTed
Fusinrrszezinarlunisiinlyveslaitou S1seRwazane (2547) 51899091 Yantoudl
svuzinaluiade 28 $lus 40 widl ﬁqmmﬁ%aﬂﬂfw 26.0-29.0 aeALYaLTYE

3. 9n5INsnYesUaddn Winduseuay 87.78 f1931 ﬁmqalﬁmﬂauﬁu PR3N
Yoslawiindy s1seAnazamz (2547) 31891131 Yardeu densfinesndusiiosas 60.26
S15aRkarANY (2546) 51891U31 Uanadaildnsiiinesnidusiseuay 83.03 s159ALaTANY
(2544) $18971UN Uaﬁyj‘l/liﬁ8ﬁ5@§1ﬂ75ﬁﬂ@§8%@8@8 59.33

8. Yanedn ldvumdndnvarlsdauazaset (pelagic eges) msfiltasetinle

\Wesandgainiiu wislufiiudenus Weldsunmsuauiuiige Wialvazsivossenindsou
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M1919RUINT 1 vinaduruaugnatsly (ulaswng) vessivanadaluszazusniui (n=20)

d1RU bRl SD min max
1 829.75 62.16 750 950
2 835.60 65.10 750 950
3 827.10 63.14 750 950
4 842.15 69.46 750 950
5 839.00 69.54 750 950
6 837.00 69.30 750 950
7 843.45 65.80 750 950
8 836.20 65.27 750 950
9 830.50 63.13 650 975
10 813.40 61.69 600 975
11 812.70 63.75 700 975
12 815.15 64.28 700 975
13 815.15 81.55 550 975
14 802.85 67.62 650 975
15 822.65 63.81 650 975
16 819.65 65.41 675 975
17 803.70 63.62 575 975
18 809.35 63.38 525 975
19 804.55 66.95 625 975
20 803.75 59.28 625 975
\de 822.18 65.71




MTNUINT 2 ANUNIYRRvRIUadnlusEaEwsNIU ANy salnA (n=20)

seeylyauysolne
aviu AUNINNTBINDY AUNINNEAD AUANTYDIVDIV B
(L URAIAT) (WURURT) (LURAINI)
1 20.74 15.87 5.47
2 19.05 17.8 1.25
3 17.72 16.73 0.99
4 21.67 18.56 3.11
5 17.85 15.32 2.53
6 18.47 16.44 2.03
7 19.48 17.42 2.06
8 20.56 19.9 0.66
9 18.34 17.65 0.69
10 19.28 16.72 2.56
11 19.46 17.57 1.89
12 17.52 15.08 2.44
13 19.43 17.19 2.24
14 16.93 15.2 1.73
15 16.7 14.94 1.76
16 19.84 15.47 4.37
17 25.33 20.87 5.45
18 20.24 16.39 4.85
19 21.21 21.03 0.18
20 18.77 17.19 1.58
\de 19.43 17.17 2.39
+ 1.95 1.80 1.55
Min 16.7 14.94 0.18
Max 25.33 21.03 5.47
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M1TNUINT 3 ANUNIYReRvRIUMadnluTEEELINIUNSE YEaNYSRlNA (n=20)

50

aeiu JrgaUy TN
ARV AUNINER7 AUANTYDIVDIV B
(L URAIAT) (L URALAT) (LURAIAT)

1 20.74 15.43 3.74
2 20.45 16.75 3.70
3 21.8 18.35 3.45
4 21.83 17.66 4.17
5 20.82 17.45 3.37
6 21.75 17.74 4.01
7 19.28 15.17 4.11
8 19.4 16.1 3.30
9 20.05 17 3.05
10 20.05 17.1 2.95
11 21.4 17.2 4.20
12 20.05 16.2 3.85
13 21.66 17.4 4.26
14 21.2 17.8 3.40
15 21.29 171 4.19
16 21.26 16.57 4.69
17 21.83 17.2 4.63
18 20.74 16.1 4.64
19 21.85 18.4 3.45
20 21.43 17.78 3.65
\de 20.94 17.03 3.84
+ 0.82 0.88 0.52
Min 19.28 15.17 2.95
Max 21.85 18.4 4.69




M1319KUINT 4 USinauanuenlivewiiuguanadnlussezusnunauysaline

ABUN159M (N=20)

51

. minuaiUan ANYIEILIUAY Usuaauanly
e (n33) (LwuRLns) (Wo3)
1 77.48 17.50 16,367
2 79.02 17.50 18,133
3 79.41 17.40 17,000
4 63.67 17.20 15,367
5 70.40 17.00 16,633
6 66.45 17.00 16,867
7 80.70 18.30 17,467
8 68.15 16.50 18,600
9 70.45 17.00 16,000
10 70.38 17.00 18,467
11 80.92 17.60 17,867
12 61.73 16.70 15,533
13 80.93 18.30 17,167
14 67.34 17.80 15,667
15 70.25 16.70 18,200
16 76.25 17.50 16,233
17 80.27 18.20 18,267
18 69.83 17.50 17,600
19 90.17 17.00 17,700
20 71.75 16.50 17,667
LQ?]‘IEJ 73.78 17.31 17,140
+ 7.18 0.55 1,018
Min 61.73 16.50 15,367
Max 90.17 18.30 18,600
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AT9NUINT 5 USinauanuanlyvesiaiiuguaadalussssusnuiiauysalne

NHIN152190 (N=20)

Prinuduan Aanvgmaddvan  wuluianueige

o (n3) (ead.) (W94) H
1 78.30 17.80 8,500 -
2 73.00 17.20 8,433
3 76.26 17.60 8,533
4 60.12 17.30 8,733
5 70.34 18.30 8,967
6 70.30 17.50 8,233
7 71.80 17.30 8,800
8 70.56 17.80 8,800
9 70.55 18.20 8,467
10 72.45 17.80 9,033
11 76.38 18.30 8,233
12 70.25 17.20 9,333
13 70.28 17.50 8,300
14 65.84 17.50 8,767
15 70.54 17.70 8,367
16 76.45 17.40 9,133
17 70.87 18.20 9,233
18 71.84 18.00 8,367
19 70.34 17.40 8,833

20 71.25 17.50 8,700

\ade 71.39 17.68 8,688

" 3.92 0.36 333
Min 60.12 17.20 8,233

Max 78.30 18.30 9,333
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Abstract

The sexual maturity of female Sepat Siam, Trichogaster pectoralis was studied by determining and gonadosomatic index
(GSI). It was found that the size at sexual mulutity of female Sepat Siam  was 17.31£0.55cm ( MeantSD.n=20) in average total
length and 73.78+7.18g (McantSD n=20) in average body weight. fecundity and 20 of them were randomly for measurements
The exy p of ab average 85.31425.04% in maturity fish (MeansSD n=20).

Newly hatched larvae of Sepat Siam were produced by the chemical injection (Suprefact and Motilium). The sexually
mature fishes were cultured in Sement pound (water volume 50 ton) with the ratio of male and female brooders 1:1. The fertilization
rate, time of hatching and hatching rate experiments were carried out using a 15-liter aquarium (water vol 10 liters) ini
500 eggs. The type of eggs were floating and rounded and yellow color. The fertilized eggs had a diameter of 822465, 7Imm
(Mean+SD,n=10,000) with a diameter can divide ratio diameter of eggs into 5 groups as follows. The group 1 (500- 600) pm. the
group2 (601-700) um, the group3 (701-800) pm, the groupd (801-900), um and group$ (901-1000) pm, which there were 0.10%,
1.63%, 47.56%, 40.28%, 10.43%, respectively. The fecundity was 17,140+1,017ova/fish and gonadosomatic index (GSI)
4.5040.95%(Mean+SD,n=20). The average fertilization rate was 89.49:+0.5% (MeantSD,n=1,500). The average hatching rate was
86.0740.33% in maturity fish (MeantSD, n=1,500). The time of hatching average 22.0840.0hr (MeantSD,n=1,500) at water
temperature 27,0-30.5°C. The spawning ratio was 60.09+45.97% in maturity fish (Mean+SD .n=20).

Keywords: Fecundity; GSI; Spawning ratio; Sepat Siam, Trichogaster pectoralis (Regan, 1910)
Lintroduction

The Sepat Siam, Trichogaster pectoralis is a native species of fresh fish an ic value to her of Thailand
(Chumti, 2005), originally started farming in a big pond or culture in rice paddies (Information Science and Technology, 2013)
A survey of research and analysis of fisheries (2013) found this species from | had Productivity 26,700 tons. 1.581743

4

billion baht, and great demand by aquaculture. The exp of aq lture. And 2 breeder hatchery. In the case of a
breeder is a major factor leading to the production of this species. The need for a proper management. By breeding quality. Which

ins the i y for the cultivation of fish, including the amount of fecundity. Reproductive index (Amornsakun
et al., 2004), an increase in abdominal width bisexual. The diameter of the eggs Breeding (Amornsakun e al., 2004) to make

arrangements for broodstock fish breeding can be implemented.

2. Materials and Methods

Ope X

Principle of the T pecloralu was in female broodstock. The experiments were using complete randomized design
method, and data analyzed using PC” program. The sexunl mammy of T. p«'loralu twenty samples was studied by determining
its fecundity, diameter of eggs GSI and exp p ge of ab . Fecundity estimation was made by using a
gravitric method. Diameter of eggs was measured using ocular mi pe. GSI was calculated by using the formula (weight of
ovary/ weight of body)* 100 (Amornsakun et al., 2004). The abdominal increases in maturity fish using the percentage.

2.1 Fecundity experiment

The fecundity was using female broodstock twenty fish were measure body weight and total length. Ripped ovaries
taken out, weighed sampling 1% the weight of ovary. Fecundity estimation was made using a gravimetric method (Amornsakun
et al., 2004).

2.2 Diameter of eggs
The Diameter of eggs was measured 10,000 eggs using ocular
by average value group size range and diameter of the eggs.

(Amornsakun er al., 2004). The data analyze

Ly
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2.3 Gonadosomatic index (GSI)
The gonadosomatic index was using female broodstock twenty fish were measure body weight. total length and ovary
weight was calculated by using the formula (weight of ovary/ weight of body)* 100 (Amornsakun et al., 2004).

2.4 The abdominal increases in maturity fish
The abdominal increases in maturity fish was using female broodstock twenty fish were measure thickness of
abdominal and body thick, was calculated by percentage.

2.5 Spawning ratio

Newly hatched larvae of T. pectoralis were produced by induced spawning using chemical injection (Suprefact and
Motilium). The injection was using Suprefact 15 pg/kg and Motilium 5 mg/kg. For male and female brooders, the injection was
done once. The sexually mature fish were cultured in fiber-glass tank (water volume 300 liters) with stocking density of 10
fishes/m?. The fertilization rate, hatching out and hatching rate experiments were carried out using a 15-liter aquarium (water
volume 10 liters) containing 1,000 eggs, and observation of the amount of fertilized eggs at 5 hr after incubation. The fertilization
rate was calculated by (number of fertilization eggs/number of eggs)*100. The time required for the appearance of the first
newlyhatched larvae, which would signal hatching out, was recorded. All newly-hatched larvae were collected using a dropper.
The hatching rate was calculated by (number of newly-hatched/number of eggs)* 100 The procedure was carried out with three
replications.

The spawning ratio was using female broodstock twenty fish were measure body weight and total length. Ripped
ovaries taken out, weighed sampling 1% the weight of ovary. After breeding estimation was made using a gravimetric method
(Amornsakun ef al.. 2004).

>
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2 0 /' = 0.2508
]
> @
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Figurel. Body weight - total length relationship of matured female
Sepat Siam, Trichogaster pectoralis.

Figure2, Ovary of Sepat Siam, Trichogaster pectoralis.
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Table 1. Body weight(g) total length(cm) fecundity(egg) gonadosomatic index (GS1%) and ovary weight(g) of matured Sepat

Siam, Trichogaster pectoralis.

Sample Body weight Total Length Fecundity GSI Ovary weight
(g) (em.) (egg) (%) (g)
1 77.48 17.50 16366.67 2.87 2.22
2 79.02 17.50 1813333 347 274
3 79.41 17.40 17000.00 3.07 244
4 63.67 17.20 15366.67 5.53 3.52
5 70.40 17.00 16633.33 4,12 2.90
6 66.45 17.00 16866.67 439 2.92
7 80.70 18.30 17466.67 4.68 3.78
8 68.15 16.50 18600.00 311 2.12
9 70.45 17.00 16000.00 291 2.05
10 70.38 17.00 18466.67 4.86 342
11 80.92 17.60 17866.67 4.75 384
12 61.73 16.70 15533.33 5.80 3.58
13 80.93 18.30 17166.67 4.88 3.95
14 67.34 17.80 15666.67 5.82 392
15 70.25 16.70 18200.00 491 345
16 76.25 17.50 16233.33 5.17 394
17 80.27 18.20 18266.67 4.90 3.93
18 69.83 17.50 17600.00 4.95 3.46
19 90.17 17.00 17700.00 440 397
20 71.75 16.50 17666.67 539 3.87
Mean 73.78 1731 17140.00 4.50 3.30
SD 7.18 0.55 1017.66 0.95 0.67
Min 73.78 17.31 15366.67 2.87 2.05
Max 718 0.55 18600.00 5.82 397

3. Results and Discussion

The sexual maturity of female Sepat Siam was 17.3140.55cm (Mean+SD, n=20) in average total length and 73.78+7.18g
(MeantSD, n=20) in average body weight. The fecundity was 17,140£1,017ova/fish, and average ovary weight 3.3040.67g
(Mean+SD, n=20) The relationship between total length (TL) and body weight (BW) could be represented by the linear regression
as (Figurel): TL= 6.2531-39.317, R? = 0.2508, n=20 Mean while the relationship between body weight and total length.
The average gonadosomatic index (GSI) was 4.50% (n=20). As in Table | and Figure2. The type of eggs were floating and
rounded are yellow color in bubble nest as Figure3. The distribution of the fish egg's diameter could be categorized into five groups
Le. group 1 (0.10%,), group2(1.63%), group3 (47.56%), group4 (40.28%) and group$5 ( 10.43%), With values of 500-600 um, 601-
700pm, 701-800pum, 801-900pum and 901-1000um. The fertilized eggs had a diameter of 822465.7 lpm (MeantSD, n=10,000)

(Table2). By observing the egg's diameter of group 3, 4and$, lead us to conclude that the fish is ready for sp

percentage of abdominal increases average 85.31425.04% in maturity fish (MeantSD, n=20)).
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Figure 3. Eggs of Sepat Siam, Trichogaster pectoralis in bubble nest.

Table2. Diameter of egg(um), fi dity(egg) and p ge of egg (%) of matured Sepat Siam. Trichogaster pectoralis.
(n=10,000)
Diameter of egg Fecundity percentage of egg
(pm) (egg) (%)
500 - 600 10 0.1
601 - 700 163 1.63
701 - 800 4756 47.56
801 - 900 4028 40.28
901 - 1,000 1043 10.43

The average fertilization rate was 89.49+0.5%(Mean+SD.n=1.500). The average hatching rate was 86.07+0.33% in
maturity fish (Mean£SD, n=1.500). The time of hatching average 22.08+0.01hr (Mean=SD.n=1.500) at water temperature 27.0-
30.5°C. The spawning ratio was 60.09+45.97% in maturity fish (Mean+SD.n=20).

The Sepat Siam, Trichogaster pectoralis is a commercially important species for freshwater fish. The type of eggs were
floating and rounded are yellow color. The sexual maturity of female fish size was 17.31cm in average total length, with 73.78 g
in average body weight, and the average fecundity was 17,140 egg/fish. The relatively low fecundity indi that the 1
behavior of the spawner is to take care of the newly hatched larvae by constructing a buble nest for spawning (Shinnabuh, 1974).
Comeparatively, the fecundity of the 7 pectoralis was lesser than other species such as Gray-eel catfish, Plotosus canius which
was reported to have 18,421 egg/fish, and sexually matured size was at 18.07 cm in total length and 94.20 g in average body weight
(Amornsakun ez al., 2004). In addition Amornsakun ez al. (2005) reported the size of sexually matured female Climbing perch.
Anabas testudineus, was 15.20 cm in total length and 61.10 g in body weight and Snake head fish, Channa striatus has medium
fecundity the size at sexual maturity female fish was26.45cm in average total length and 167.4g in average body weight and
fecundity was 10,279 ova/fish. Fecundity varies with different species depending on age, length-weight, environmental
(Amornsakun er al., 2005, 2011). The fertilized eggs of the Sepat Siam (822 um in diameter ) are bigger than the snake head fish
(588 um in diameter) but similar the climbing perch (830 pm in diameter ) and Si 8 i (908 pum in diameter)
(Amornsakun er al., 2004, 2005and 2011) The female of sepat siam in this study was and gonad ic index (GSI) was
found to be 4.50%, similar snake head fish 5.07% (Amornsakun er al., 2011), and giant gouramy was found 2.32% (Amornsakun
et al., 2014) less than the other fishes. The gonadosomatic index (GSI) of mature freshwater fishes were reported as 8-10%
(Tarnchalanukit er al., 1892).
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4. Conclusions

It was concluded that size at sexual maturity of female sepat siam was 17.31 cm in average total length and 73.78 g in
average body weight. The fecundity was 17,140 ova/fish, and average ovary weight 3.30 g. The average gonadosomatic index
(GSI) was 4.50 %. The type of eggs were floating and rounded are yellow color. The fertilized eggs had a diameter of 822 pym.
The expansion percentage of abdominal increases average 85.31 % in maturity fish. The average fertilization rate was 89.49 %.
The average hatching rate was 86.07 % in maturity fish. The time of hatching average 22.08 hr at water temperature 27.0-30.5°C.
The spawning ratio was 60.09 % in maturity fish.
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