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ABSTRACT

The aim of the current study was to estimate the genetic parameters of growth traits at the late ages (25-45 days of
old) as well as humoral immune responses in Japanese quail. Therefore, the studied traits were growth traits (body
weights (BW) at 25, 30, 35, 40 and 45 days of age, average daily gain (ADG) in 5 day periods as well as the immune
system responses against SRBC (IgT) and Newcastle vaccine (IgN)). To estimate genetic parameters, a multivariate
analysis was utilized using Gibbs sampling through Gibbsf90 software. The heritability for BW and ADG were
varied between 0.303-0.437 and 0.053-0.338, respectively. Moreover, heritability estimates for IgT and IgN were
0.252 and 0.015, respectively. Genetic correlation between growth traits with immune responses were negative and
ranged from low to moderate (-0.218 to -0.483). According to the results, genetic selection based on BWs might to
result in higher genetic response than ADG and immune system performances. Among body weight traits, the BW30
based on its higher genetic correlation with BW45 (0.809), moderate heritability (0.406) and negative and relatively
low genetic correlation with IgT (-0.226) and IgN (-0.235) would be consider as an appropriate criterion introduce
applicable breeding program to improve growth traits with lower decreasing in the immune system performance.
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Table 2. Estimates of heritabilities + SD (bold on
diagonal), genetic correlations + SD (above diagonal)

and phenotypic correlations + SD (below diagonal) for
body weight traits at late growth period in Japanese quail
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Table 1. Descriptive statistics growth traits at late ages
and humoral immune responses of Japanese quail

Traits N Mean + SD Minimum Maximum
BW25 963 74.91 +£56.32 21.17 227.11
BW30 915 93.86 +76.77 28.12 267.22
BW35 886 196.66 + 104.67 40.34 304.35
BW40 858 227.42 +119.39 48.43 345.64
BW45 814 251.92 +130.98 62.96 367.14
BWG25-30 915 7.49 + 4.60 0.14 42.99
BWG30-35 886 6.96 £ 4.20 0.22 40.92
BWG35-40 858 5.74 +3.88 0.04 37.92
BWG40-45 814 4,67 £3.35 0.22 24.40
IgT 591 3.61+1.62 0.50 11.00
IgN 541 8.24 +2.15 1.50 12.00

Traits BW25 BW30 BW35 BWA40 BW45

BW25 0390+ 0909+ 0896+ 0839+ 0753+
0.106 0.251 0.229 0.235 0.212

BW30 0.748+ 0406+ 0911+ 0.881% 0.809+
0.211 0.128 0.288 0.209 0.249

BW35 0.704+ 0867+ 0437+ 0921+ 0.883%
0.201 0.228 0.107 0.241 0.237

BWA0 0.621+ 0.714+ 0.845+ 0303+ 0.929+
0.168 0.213 0.225 0.099 0.228

BW45 0547+ 0643+ 0786+ 0.887+ 0310
0.121 0.185 0.204 0.212 0.101

oy o Olysl o 54 BWAS 5 BWAOD BW35 BW30 BW25 3

A S9, FO o T YO X YO e o
* BW25, BW30, BW35, BW40 and BW45 were the body weights of
the birds at days 25, 30, 35, 40 and 45 of age, respectively.
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BW is body weight (g); BWG is body weight gain (g); 19T and IgN
are total antibody titer against SRBC and NDV, respectively.
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Table 3. Estimates of heritabilities + SD (bold on diagonal), genetic correlations + SD (above diagonal) and
phenotypic correlations + SD (below diagonal) for average daily gain at late growth period in Japanese quail

Trait ADG25-30 ADG30-35 ADG35-40 ADG40—45
ADG25-30" 0.102 £0.031 0.829 +£0.242 0.893 +0.260 0.818 £ 0.242
ADG30-35 0.410+0.133 0.338 £0.105 0.729 + 0.206 0.896 +0.237
ADG35-40 0.267 = 0.056 0.157 £0.036 0.128 +0.042 0.791 +0.204
ADG40-45 0.156 + 0.038 0.121 +£0.033 0.092 +0.028 0.053 +0.015

ol (S35, FO-Fe o Feo¥O DY KooV i 0 (B o0 )y wil Pl lawgie s 54 ADGA0-45 3 ADG35-40 ADG30-35 DG25-30" =
* ADG25-30, ADG30-35, ADG35-40, ADG40-45 were average daily gain of the birds at 25-30, 30-35, 35-40 and 40-45 days of old, respectively.
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Table 5. Genetic and phenotypic correlations (£ SD)

between humoral immune responses and average
daily gain at late growth period in Japanese quail
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Table 4. Genetic and phenotypic correlations (+ SD)

between humoral immune responses and body weight
traits at late growth period in Japanese guail

Trait 1 Trait 2 r, + SD r.+SD

Trait 1 Trait 2 rp+SD r.= SD

IgT ADG25-30  —0.261+0.048  —0.316 +£0.160
ADG30-35 -0.224+0.042  -0.436 £0.227
ADG3540 —0.148+0.039  —0.483 +0.208
ADG40—45  —0.170+0.043  —0.406 + 0.209

IgT" BW25 -0.140£0.062 —0.213 +0.187
BW30  —0.206+0.068 —0.226+0.174
BW35  —0.245+0.081 —0.297 +0.199
BW40  —0.236+0.088 —0.252 +0.187
BW45  —0.228+0.071 —0.280 +0.183

IgN ADG25-30  —0.129 £ 0.045 —0.276 £0.117
ADG30-35  —0.030 £ 0.049 —0.329 £0.176
ADG35-40  —0.044 £ 0.039 —0.319 £0.152
ADG4045  —0.048 £ 0.051 —0.387 £0.118

JolS55 puSlg 5 SRBC ey ade ol 5l JLe 1N 4 1T s
o y4 ADG40-45 5 ADG35-40 ADG30-35 ADG25-30 .aiily oo
5 Foo¥O YOV YeVO o 10 B8 o0 o)y ol Lawgie

el (S35, FO-F-
* 1gT and IgN are total antibody titer against SRBC and NDV,
respectively. ADG25-30, ADG30-35, ADG35-40, ADG40—45 were

average daily gain of the birds at 25-30, 30-35, 35-40 and 40-45 days
of old, respectively.
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IgN BW25 —0.118 £0.042 -0.267 +0.194
BW30 —0.107+£0.038 —0.235+0.188
BWS35 —0.101+0.046 —0.442 +£0.229
BW40 —0.136 £0.049 —-0.275+0.152
BW45 —0.119 £ 0.055 —0.415+0.240
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* IgT and IgN are total antibody titer against SRBC and NDV,
respectively. BW25, BW30, BW35, BW40 and BWA45 were the body
weights of the birds at days 25, 30, 35, 40 and 45 of age, respectively.
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