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Effects of heat stress on genetic parameters and egg production in
Pradu Hang Dam Thai native chickens
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ABSTRACT: The study of the effects of heat stress on genetic parameters and egg production; and the investigation
of the threshold point of heat stress in Pradu Hang Dam Thai native chickens were significant in the planning of
genetic improvement and management. Data included 7,752 monthly egg production records of 672 Thai native
chickens from the first to the fourth generation between September 2007 and April 2011. Data were obtained from the
Research and Development Network Center for Animal Breeding (Native Chicken), Faculty of Agriculture, Khon Kaen
University. Variance components and genetic parameters were estimated by the Expectation Maximization
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Restricted Maximum Likelihood (EM-REML) under the repeated test-day model. The results found that monthly egg
production of Pradu Hang Dam Thai native chickens continuously declined from March (average THI = 78.3) until
September (average THI = 78.0). This was associated with the summer and rainy seasons of Thailand. Meanwhile,
from October to February (average THI = 70.5), monthly egg production increased. In addition, at the THI threshold
point, the average egg production declined by 0.16 egg/bird. Heritability for monthly egg production was 0.23, while
the estimation of genetic correlation between monthly egg production and heat stress effect was -0.29. The results
indicated that, if the heat stress was severe, monthly egg production genetics would decline.

Keywords: heat stress, egg production, Thai native chicken, genetics
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THI = (1.8 x Avg_temp + 32) - (0.55 - 0.0055 x
Avg_RH) x (1.8 x Avg_temp - 26)
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Table 1 Data for the analysis.
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Figure 1

lllustration of mean of a) relative humidity ( ), air temperature (---), and b) temperature-humidity index

in research area (Khon Kaen province) across calendar months.
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Figure 2 Relationship between average egg numbers and Temperature-humidity index (THI) in Pradu Hang Dam

Thai native chicken generation 1-4 across calendar months (a) and average egg numbers across THI (b).



326

nsAaszimlunaiuanzauuazilszana
ANNNSINLARSNIINUENTTH
FlefiansnnAafiilu Table 2 wudn oa THI 7
2L 76 HAN negative 2log likelihood (-2logL) lf]lﬂ
‘1'7{@@ WAzl R? @;qﬁqm QLR ORI TR
ATV AD TN WNAUGNITHIBNANHEUENT

TiinananlisaniuAArtg AT UANRANS

0y THI 7 76 ﬁmmmmmuLL@:LLﬂuﬁwu’m%m
AINNANITANHIAINAEIN T U sz nsl LA a0
o THI 7 76 Irdszgunednaziinaanuieian
[Hesananafeulaaudaseaninananaaldazdy
ARAY NNIAARIIRIHARAALY o THI i 76 Widn
FAwinAy -0.16 Wessesa wazuinAn THI HAn
Wi 76 AanAnal (365 1) INHAINIATGIYIAL
nanAnlafiasld 58.40 Wasdasarall dmiy
WAnsznUAeiugnIsunud) Adnaniugnasutes
@ﬂwmumammh o4 THI 1/1 76 sn\mmﬂmm?umu
2R9NIFRAANNLATEA 1i109N AN T AN
Wiy 0.23 ilenBeuiieuiuAdasugnasa
AININUIY LD fgﬁm,ﬂﬁ‘ LazAY (2555) R

WNUNEAT 42 (3) : 319-328 (2557).

ﬂiumﬂmﬁhﬁmﬁﬁuﬁmimmmﬂﬁmNamvl,ﬂﬂ,uvl,ri
wummwuﬁmmmqmmmmnﬂammmmﬂu
(0.26) Funsfnelunsaiingdn 7 ummmmmmm
HiiuinayENATaIANLLATEA [Tin9annAInLFeL
ANHANIENLIAUALSERUENITNTRIAN BN 5 LA
ABAAADITLAIANANAUTNIIAUFNITN TE1T19
anwournslinananlefudninanlnuiATen
1fleganAnuen (-0.29) Faflaanuduiusly
FnELATdNRY WanaNLANEnALRLENAG
Wuqmamwdw%m%waL‘f‘i@qmﬂmmwLLfmﬁ@umf;i
LaravaNAnNNIATAITinIaNALSaY (-0.60) 4
Apnuduiusludneeaseduiuguiu wian
AU AINANINANGINTI AT TRIANANTUTNIY
AUgNITNIENINAN LN WiNaN AR L uanEna
AuLAsALasaInAIFes Tunansldiiuin
BvBNATaIAMLLIATEALTnsaNAN LU sEN LIRS
Flnludanislduananlafinanseanuinndn
ANTNANIIAUGNITN sadunslstpanadndeyluides
P89n17AANTaN NLIAReNtandae 1 lnga1nnsn
LL@mﬁTﬂﬂmquﬁuqﬂimiﬁlﬁuﬁmrﬁﬁu

Table 2 Variance components, heritability, model statistic criteria, and rate of decline of egg production
(egg/bird/THI level) in various temperature humidity indexes compared to temperature humidity index

threshold of heat stress at 76 (THI 76) using repeatability test-day model.

Parameters' THI7ZO THI71 THI72 THI73 THI74 THI75 THI76 THI77 THI78 THI79 THI80
Va0 8.04 8.04 8.04 8.04 8.04 8.04 8.04 8.03 8.02 8.02 8.02
Va1*100 1.23 1.25 1.27 1.28 1.30 1.33 1.35 1.40 1.49 1.57 1.63
Cova0al1*10 -1.12 -1.09 -1.07 -1.08 -1.04  -1.00 -0.96 -0.91 -0.86 -0.82 -0.80
Vp0 6.22 6.21 6.20 6.18 6.18 6.17 6.13 6.09 6.05 6.02 6.00
Vp1*100 9.44 9.56 9.60 9.78 9.87 10.14 1025 10.87 11.78 1422 1845
Covp0Op1*10 -4.58 -4.62 -4.65 -4.68 -4.72 -4.75 -4.76 -4.67 -4.56 -4.42 -4.39
Ve 1798 1798 1798 1798 1798 1798 1798 18.00 18.02 18.03 18.05
h? 0.22 0.22 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.21 0.19
rg -0.36 -0.34 -0.33 -0.34 -0.32 -0.31 -0.29 -0.27 -0.25 -0.23 -0.22
rp -0.60 -0.60 -0.60 -0.60 -0.60  -0.60 -0.60 -0.57 -0.54 -0.48 -0.42
Model statistic criterion’

-2logL 82 60 44 29 17 9 0 15 34 56 81
R? 0.45 0.47 0.49 0.49 0.49 0.53 0.54 0.52 0.46 0.45 0.47
Rate of decline of egg production (egg/bird/THI level)

o (THI) 0 0 0 0 0 0 -016 -018 -023 -024 -0.26

''Va0 = additive variance of animal, Va1 = additive variance of heat stress effect, CovaOal = Covariance between

additive variance of animal and heat stress effect, Vp0 = permanent environmental variance of animal, Vp1 = permanent

environmental variance of heat stress effect, CovpOp1
heat stress effect, Ve = residual variance, h* =

= Covariance between permanent environmental variance of animal and
heritability, r = genetic correlation, r = permanent environmental correlation.
g

“.2logL = Deviated negative 2log likelihood (3186), and coefficient of determination (R?)
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