Content List Available at ThaiJo UAUNEAS

Khon Kaen Agriculture Journal

MFEANSUNUNENT
Journal Home Page : https://li01.tci-thaijo.org/index.php/agkasetkaj
THAIJO Sl BRI

ﬂ’ﬂ%JNULL‘lJﬁ‘UENaﬂUﬂJ“UTmQLLﬁ"‘UBLﬁUE]L‘lNﬂ’ﬁﬂﬂLaaﬂWUﬁﬂquﬂqﬁLﬁlimm‘UIﬂLLE’I“‘
mmwummmﬂmua (Oreochromis niloticus) ﬂﬂﬂiﬁlﬁ“UUﬂﬂiLa‘c’Jﬂuu%ﬂﬁJ

Phenotypic variation and breeding implications for growth and salinity
tolerance in Nile tilapia (Oreochromis niloticus) under saline water culture
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ABSTRACT: Nile tilapia (Oreochromis niloticus) is a key aquaculture species in Southeast Asia, particularly in Thailand,
where brackish-water farming along the eastern and southern coasts accounts for over 20% of total national
production. However, systematic phenotypic data for tilapia under saline-water conditions remain limited. This study
evaluated phenotypic variation in growth and salinity tolerance of genetically improved Nile tilapia reared at 32
parts per thousand (ppt) salinity. A total of 4,232 fish from 213 full-sib families were individually tagged with passive
integrated transponders (PIT) and reared under commercial-like management. Phenotypic records were analyzed
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using general linear and logistic regression models. The overall survival rate was high (92.4%). Fish in batch 1 (mean
age 150.8 days) showed higher survival (96.1%) but lower body weight (507.9 + 100.3 g) than batch 2 (528.0 + 142.0
g, mean age 161.5 days). Males exhibited approximately 10% greater body weight than females. Substantial family-
level variation in body weight (range: 46-909 ¢) indicated strong potential for selective breeding. The phenotypic
correlation between body weight and survival was very low (0.02 + 0.01), suggesting these traits are largely
independent. These findings underscore the need for multi-trait selection indices to simultaneously improve growth
and salinity tolerance in tilapia breeding programs for sustainable saline-water aquaculture in Thailand.

Keywords: Nile tilapia; saline water aquaculture; srowth performance; salinity tolerance; phenotypic variation

unin

Uanila (Oreochromis niloticus) \udaitnasugiafifiaruddarognamnssumanzidesdaitlusedulan
Tastowzluniiniaeens Yusenidedd desmiwsemdlvedadunidulssnagnanardaselngveslan aanseau
Y9493AN1TOIMTUAINASUWAENUSTHNE (FAO, 2025) wudn wawdauadavialanlud wa. 2565 TuUsunugefis 6.5
sty vnuziivsemdlneiusinansuanUandalul we. 2567 ogfl 275,958 du Anlu 58.9% vesnsnanUaniInoun
YasUseind (DOF, 2025)

Nuilneilmzianz Tusenuaznielivesszwdlneddnuaziduaniiif FaflmnuAuuusiunuggniauay
svvuii1 ldTunumadgluguzundswdnuanila TnsAndudndauunnds 20% vesnisadavarilansuszne
(DOF, 2025) aglsinu miLﬁyaﬁUmﬁaiuamwﬁwLﬁuﬁsﬂ’aﬁi’wﬁ’ﬂd’wﬁzﬁuﬁaqﬂszﬁw%mvvﬂﬁLﬁ]‘%@ylﬁuimLLazé’mwms
00T ImEJLa‘wwzLﬁaﬁmL?:msluizﬁummﬁuqqﬂ’h 20-25 druluiu (ppt) Faduannzfinuldluvanefiuiivesneilmeia
Ine (Kamal and Mair, 2005; El-Zaeem et al., 2012)

lusgduaina dnsnwmaneduiiiauaeiusuadaliausanigdulawasnudeoan iz @ulddady iy
1A59N13 GIFT (Genetically Improved Farmed Tilapia) kazn1sAndaniuglulsauiuuazdulaiiidy (Thodesen et al,
2013; Ninh et al,, 2014; Setyawan et al., 2022) agslsAna -i’fa;gaL%a??ﬂLﬁmfi”ué’ﬂwmzﬂiulwﬂsuaqﬂa’]ﬁaﬁL?ﬁyaﬂuszw
daumeldusunesUsamalnedadisatn taissuumsidedulsvmeiianuuansisinssUssinaegadifoddy oy
Frusiinveauvasi msdanisnsuvuindn nsldnszddudedudu manuaueims madenaneiug uasauduuls
%ammﬁmmqama (Bentsen et al,, 2012; Verdal et al.,, 2014; D’Agaro et al., 2021)

Fosrimssdnuiidflullagiu fe msviateyailulndlussduussmnsisivnalnguasldfunisaugu
Hadesmegaduszuu Fwanuseasvoudnenmiluieswosanianmeldanzinifuegradudu (anudu 32 ppt) Toya
filegarlnysnsiiinoglusziuiosjifintg vie wananinnsidssiliaenadestusruumiiuaiemesing uenaini
nsfneluuunvewsumealnedslineinsmenumiuiuusdszsuureniming Sasn1ssentin uaznavewnase
aussanmnsisaduialulandaiideduinfuseau 30-32 ppt Tudsznsvuelng s’?fﬂLﬂuﬁa;&aﬁugmﬁﬁmhmmw
LHUNISHANLALBBNLUUNISIANTIUSEUUNISUASa (Falconer and Mackay, 1996; Gjedrem and Rye, 2016)

ATeRHng i dedinluiunsiinseinenauyauesn1sndn (production bath) uazHavesengladeved
valuusasynseuszdnsnmmsaides sfanavesmiuuandessinanseunia (family effect) Ssdinrmddnedidbae
nsaudmdenludinisi Tnsanedloldiimadsdisasmmninndousswenhiuegidlndiies wu msliens
LLUUVLQJ'T\TWﬁ'ﬂLLazﬂ’ﬁLfd;’ENI‘uﬂ'i%‘ﬁﬂu%uuﬁ@‘uu’miﬂmuj (Gjerde et al., 2012; Thoa et al., 2016)

Mndssfiutnediu msfinnifiinguszasdifiossiiuruiuud swosdnuuelulnddunsigduluazei
nufeslafameuiuiuvlslussuumadssifufifssduanmiy 32 ppt lagldfoyannusssinsvualvgfidni
muruladauindensanegudusyuu Uszneusmedeyaain 213 Aseunsy SaTaAY 3,912 fh ldSumshineIemane e

e PIT tag uaztuiindeyasediluanimwindeniiliifedudnsd nadnsildazhioduduesdanudinestuanudu



U s 56 atiufl 2: 292-303 (2569)./doi:10.14456/kaj.2026.23. 294

o

wusvosdnwazlulndluviunmsideisudsemalng wazawisaldilugiutoyadidglunseeniuussuunsnind

Y

v
o ¢

winzauiuiuigeil sadadudeyadmsunisdndulaludulovisnisngidedn i dedinussansnmnisudnuay

a§1ﬁﬂ31uﬁuﬂdﬁ’mmmﬂuswwn (Falconer and Mackay, 1996; Gjedrem and Rye, 2016; Setyawan et al., 2022)

WBMsAne
Uszrnsdniuaznisinnis

UssmnsUandafilflunmsfnmildsunisdadenain visnaning find $1in Fadumbsruensuiidniy
TssnsUiuussiugnssulaniamesnsdeiiies doustd we. 2551 TnefiingUszasdiiiosnssduaussnninduniaasyiiule
uaznssendinvesUandaneldanimuindeniivainuats deyaususzid (pedigree) wazdoyaaussanmnisuanionn
(performance data) wesadausiazsu gnianlduselovilunisussidunnuansaneiugnssuvesdnuasidansugion
Hpudfgy

dielfanunsauszdfiudnenimnisuanseannisusn (phenotypic performance) vestanilaluusiazasaundale
og1aflUszAnBam fMunuanudazaseuadridaldsumsgudndondigmmaasunelianinuindendaesiiooniuuly

o w '

IndiAesiuszuumsideadendadlulsznalne lnsangnismegeumeldanmiiify FaduuSuniifinnudAynenis

a

\dvevanidalunanefiuiiveid wesUsuing el msdnwlasuniseenuuuldanunsatadnvarnsiasyivlnuas
AVINANINTATUNNIVIULAY (salinity tolerance) vasUanliagnsusiuguazduszuy

Usznnsani@nwiutsesniiu 2 4a (batch) 1iun yafl 1 uazyadl 2 Wilemuauanufuulsiuoigaglungy
Tnowazidoavasurazyauandlily Table 1 Fauansruaudaniomn Suauaseuns uasduufunuronsouais
maamu%@aﬂaﬁmmqLLasﬁmﬁﬂﬁwawm & fuFumsAnwn dmiuyedl 1 UseneudieUardiuam 2,145 §1 a0 116
asoun$a lnedisunusunusionseuniaaduegil 19 # (He 10-21 ) engiadvesUaagsewing 59-72 $u uasiidmnin
Lafﬂ"aag'ﬁ 20 + 6 n. (329 3-58 n.) a";usqmﬁ 2 Usenauniguananuiu 2,087 #1910 112 ASBUASD SuufUMULRAEAe

ATOUATIVINAY 19 7 (¥4 9-20 ) D18ReTEIINe 66-88 U uaziiuminede 31 = 11 n. (433 4-68 1)

Table 1 Stocking summary of Nile tilapia (Oreochromis niloticus) tested under saline water conditions (32 ppt)

Batch No. of fish ~ No. of family No. per family Age Body weight (¢)
(range) (range, days) Mean + SD Range
1 2,145 116 19 (10-21) 66 (59-72) 206 3-58
2 2,087 112 19 (9-20) 78 (66-88) 31+ 11 4-68
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Table 2 Summary of survival, body weight, and age at harvest of genetically improved Nile tilapia reared under

saline water conditions (32 ppt)

Batch Number Survival (%)  Age (day) Mean (g) SD Minimum Maximum
1 2,062 96.1 150.8 507.9 100.3 107 740
2 1,850 88.6 161.5 528.0 142.0 46 909
Total 3,912 92.4 155.9 517.4 122.2 46 909
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Verdal et al, 2014) uenani faaeouiilondlumaiaumnaeiuitaussanmmadulnaiauesnniudmiuszuums
Aoy

Tududnsnissondin wut Uandayndl 1 f8ns1sengandy (96.19) ilewieuiuaeii 2 (88.6%) ulfasidedlussdiy
AMILANLA BN (32 ppt) %agaﬁazﬁauﬁaﬁﬂEJﬂwwmaqmaﬂ’uﬁ‘ﬁmmmﬂ%’uﬁmaamw UALlER (Ninh et al, 2014;
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Setyawan et al.,, 2022) agslsfinu nsiigad 2 duminduadeganiuaddnsinissensind uenuieainaruiunys

Y

109918 5e1I19YAna 91lunavnusingnisel trade-off sswinesnisiiulaiunisedsen (Rezk et al,, 2009; Hamzah et
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al, 2017) TnglaniziiloUa191guInTu ANULASEAAZANIINAUANDIALAIUEFDRBN15A18 (Falconer and Mackay,
1996)
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Figure 1 Distribution of harvest body weight of Nile tilapia reared in saline water (32 ppt), grouped by batch

Tofunuiiianuddysemsoonuuulsunsudndoniuguaznisdanislussuuniadeaiindu nande ansld
wumamsdadonuuumatednuiy (multi-trait selection) fifinnsanisaussanmnaiasivlauazauannsolunis
mufusuiy ununsdadenanzdnvusladnvasniafiveiaien etosfunanssnudsauiionfistudeaussnnn
Tnesiuluszeze (Rezk et al,, 2009; Gjedrem and Rye, 2016; Hamzah et al., 2017)
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Hudoyatugudmiunseenuuudridndeniinevland Masuasugiauasarudduvesgramnssumedssanialu
Yiduvessemdlneluaunng (Gjedrem and Rye, 2016; Setyawan et al., 2022)
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sefuunans WlewSeuifieuiund Bentsen et al. (2012) sesililugas 19.2-72.7% Fauanslifiuinanmuindenuas
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dousndiesigdaugaiiAnen (batch) nuin wwaldunmadulafimdenivonnagfanuaiiausluiaesyn

nsfnw warlunuufdunusiBeadifisenitanawazr gnfny (p > 0.05) waarindviznaveunarenisiasyivlniinlg

a
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o ' o A

uamAnund usuwualiuluseduuszyns (consistent population-wide trend) FafianuddysianisAndaniiuglu

7

Fandiad imsnzdielildnandaiidvunnainiate anfununIIAaLen WaZATINILAINABINIIVBIWAIN (Gjedrem and Rye,
2016)
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ag14l5Anu AITTaITANTdodin LU ANULILEIVBINITUENNA AUNUNITHER WAZHANITVIUABAUNAINUAIENI

ﬂ’uqm‘aﬂmwzma (Gjedrem and Rye, 2016; Hamzah et al., 2017)
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Figure 2 Average body weight (+ SD) of male and female Nile tilapia harvested under saline water conditions (32

ppt)

v
= ¥ o o (|

Tufiin1susudgaiug nan1sfnwdagyioudnenInuein swauIkwInIsAndonugwuutume (sex-specific
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somvzthesesfuMsvenenisanUandaluiuiiveilwesUsemalngldogsiuseans anuaz s 9du (Gjedrem and Rye,
2016; Setyawan et al., 2022)
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{]f\]fﬁ’amaﬁuqﬂiimazéumﬁamim (Gjedrem and Rye, 2016; D’Agaro et al., 2021)
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799N159899819 (Gjedrem and Rye, 2016)

uinsAnmisslaldussanmaitugnasy (heritability) wieruszanamiugnasuseda (EBV) widayaiBeilTulnd
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Tnslanznisdaidennguasoundai faussanimiau (high-performing families) d1vfunisldlulasanisdpidoniugi
mmxauﬁuamwﬁﬂﬁu (Gjedrem and Rye, 2016; D’Agaro et al., 2021)
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Figure 3 Distribution of harvest body weight of genetically improved Nile tilapia across 213 full-sib families reared

under saline water conditions (32 ppt)
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Rye, 2016; D’Agaro et al., 2021)

o v g &) 1 ’é o o <
anudunuslulndszuineuminauazauaulsalun1snuLa
nansiATIEnUIAEnduRus B lulndsenirshwinduazsnsinssendinaneldanininAuseeu 32 dwu

'
a1 o

Tt (ppt) desunn (0.02 + 0.01) uansianrududassvosdnumeiiaes nanie anﬁﬁﬁmﬁﬂﬁuqq Lalafilonaseon
FAoluanmiiduganianfithindnduauely fodunuiiaonadestusenumes Ninh et al. (2014) uaz Hamzah et al
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(single-trait selection) ﬁa’lﬁ]ﬁﬂNaﬂiz‘m‘uL%ﬂaum'aamiamwiﬂaiduluizazma (Rezk et al., 2009; Thodesen et al., 2013;
Gjedrem and Rye, 2016)
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(Ninh et al., 2014; Thoa et al., 2016; Hamzah et al., 2017)
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