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ABSTRACT: Thailand is in a tropical zone, resulting in chickens stress caused by heat stress. The
aim of this study was to investigate the effect of heat stress on genetic parameters, body weight, and
threshold point of heat stress in Thai synthetic chicken breeds. The data of 4 Thai synthetic chicken
breeds, : Kaentong, Kaimuk Isan, Soinin and Soipet was obtained from the Research and Development
Network Center for Animal Breeding (Native Chicken), Faculty of Agriculture, Khon Kaen University.
Data used in the study were body weight at 12 weeks of age from 12,685 chickens of six generations.
Variance components and genetic parameters were estimated by the Restricted Maximum Likelihood
(REML) of the Animal model. The results show that THI 75 is the threshold point indicating heat
stress and affect body weight of the chickensin both, males and females (decline 20.20 g and 20.70
g, repectively). Heritability of THI 75 for body weight at 12-week age is 0.47, while the estimation of
genetic correlation between body weight and heat stress is -0.936. The results indicate that selection
based-on body weight trait can negatively affect heat-resistant traits. Thus, genetic improvement should

be considered together with the environmental factors in the model.
Keywords: heat stress, body weight, Thai synthetic chicken lines, temperature humidity index
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Figure 1 lllustration of mean of a) relative humidity (RH), air temperature (TEMP), b) temperature-humidity
index (THI) in research area (Khon Kaen province) (2010 to 2015) across calendar months,
and c) temperature-humidity index (THI) in research area across year (2000 to 2015).

Table 1 Data structure for the analysis

Category Lines N Mean SD Min Max
Body weight at 12 weeks of age, g  Kaentong 2,218 1,017.94 3.57 580 1,480
Khaimuk Isan 3,924 1,173.45 2.68 720 1,650
Soinin 3,003 1,109.85 3.07 690 1,530
Soipet 3,540 1,120.28 2.83 690 1,570
Air temperature, ° 24 30
Relative humidity, % 59 76

Temperature humidity index, THI 73 80
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2547) nshsnasu M lunalndangnasinlii
WAMUNNNATRANARAARS  N1TABLAUDS
faANNLATEA 2 35uL MRKA 1. Sympathoadrenal
system (SA) HlunsmevduadEuszLLlszam
FunEAnuazseuvuanladuly Snisuds
BYATUNAU (adrenaline) WAy wWafezATUNAL
(nor-adrenaline) Lﬁ'ﬂﬁﬁﬂ@jiﬂmu’lﬂ@u@umﬁiﬂ
ANNNLATEAREN9IIAIEY  LavdugansTUaung
2iaaa11e NITEIELLR denaliidse@nsnan
MaFLIAARS 2. Hypothalamus-pituitary-adrenal
axis (HPA) W UNNTAELANAINIUTITLLARIANES
daulalnada renlfianes uazsenuuanls
dauuen Annsaing gefluungunglaneiinas s
(glucocorticoid) Lﬁﬂﬁwngimmmumumr}i@
pHEsEAlFINIWIUNGY SA Tnenglaneihress

auiiunsinsaeiilusananiaagnimuile an
gnsnisindinglagidinged  uazannisld
nglaauedlTad uaginalasiuannidaielasiy
LW@mwmmuMsljﬂunﬂ”lmr;]mmlmﬂm wInn
a‘llﬂﬂfaafﬁﬂ'aﬂﬁmﬁqmjﬁwi@Lﬁ@uflummmu%
mvmm@mmmuim mmmmmmﬂmuuﬂm
wnguussin idndnne 4 WA LR
wmafaﬁuuﬂmmiﬂmmi@u (Cortlcosterone
hormone) eﬁwmfaﬂuﬂ@m@‘ﬁmmmmm e
an3ALl Insulin like growth factor | (IGF-1) uaz
\id growth hormone (GH) tainuaNnazas
nglaaluaniy wnAuesaAseduses
VAMIUNNIUAY GH Azanay &INansznuse
maseyiula n1slnfamNuATEAAINAY
Saudlnasiansgun il wandnld  szuu
AURUE  AruNIWIITe  uazsTuUnRANAW (2
IR, 2547, 4N7, 2559; Ewing et al.,1999;
Squires, 2003; Mashaly et al., 2004; Jeanette
et al., 2008; Fouad et al., 2016)

Table 2 Variance components, heritability, negative 2log likelihood, and rate of decline of body

weight at 12 weeks of age in temperature humidity index threshold of heat stress at 75 (THI 75)

Traits Va Va0

Cova,a0 Ve rg n

-2logL

Body weight at 12 week of age 16,150  63.68

-948.80

16,420 -0.936  0.47 154,529

Rate of decline of body weight at 12 week of age (gram/bird/THI level)

Male -20.20

Female -20.77

Va = additive variance of animal, Va0 = additive variance of heat stress effect, Covaa0 = Covariance between

additive variance of animal and heat stress effect, Ve = residual variance, rg = genetic correlation

h2 = heritability, -2logL = negative 2log likelihood

G
mgwLm%mﬂmmﬂmm%ﬂum
neznusiatindareslilneaaiuidaned
7 THI 75 Astieulugaing AreynisiiinAduATHn
iWasananuaundauasatimindaanas i
wAguazinalaidnanisanasesinmingy
WWALNINNTN 20 NFNARAN THI MiNsau 1 wdae

eﬁ\nmm‘lﬁmummﬂm THI mmmumnmﬂm
mumN@‘Lumuuﬂmmmiﬂ@“@mmmnmumu
Tulgine Elummvmmrammwuﬁma‘mmumuﬂm
g 12 dlmnsiddiniu 0.47 Fiiifiudanis
Lﬂ’ﬂﬂ’lﬁﬂ’]i‘ﬂﬁ‘vmu‘wuﬁm‘imL‘W’ﬂﬂﬁL@’aﬂvLﬂsL‘Mll
ANINATNITANUNIUABAINIATEALLRIATN
ANN5RRL T U TN TN CANLAZ NI N D
dvsunsAmdentiliesnauniugn  wazdmiu
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Figure 2 Compare LSMean body weight at 12 week of age of four Thai synthetic chicken lines in
Temperature Humidity Index (THI) 73 to 80 (a) male (b) female (c) combine sex.
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