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Estimation of genetic parameters for egg production of Rugao
Yellow Chicken with random regression

GUO Jun, WANG Ke-hua,QU Liang,SHEN Man-man,DOU Tao-cun, HU Yu-ping

(Jiangsu Institute of Poultry Science ,Yangzhou ,Jiangsu 225125 ,China)

Abstract: [Objective) The goal of this study was to estimate variance components and genetic parame-
ters for egg production of Rugao Yellow Chicken with random regression model (RRM). [Method]) Egg
production data of Rugao Yellow Chicken were collected from 2009 to 2012 with a total of 46 327 monthly
records corresponding to 9 298 hens. With RRM, Several Legendre polynomials were embedded in RRM to
estimate the fixed,direct genetic and permanent environment effects. The residual was grouped into 7 vari-
ance levels for each month. One to four order polynomials were used to evaluate the direct additive genetic,
permanent environment effects and fixed effects. Models were evaluated using AIC, BIC and residual val-
ues. Covariance components were also estimated using AIREML method with WOMBAT software. [ Re-
sult] The heritability of monthly egg numbers of Rugao Yellow Chicken ranged from 0. 05 to 0. 32. The
lowest heritability of egg production emerged at the second month. During the first two months, the herita-
bility was lower than 0.1 while it ranged from 0. 20 to 0. 32 for other months. The genetic correlations be-
tween the first month and other months were low, and the correlations of neighbor months were high.
[Conclusion) Egg production heritability of Rugao Yellow Chicken was low. Random regression model was

an effective method for estimation of local chicken.
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Table 1 Pedigree information and egg production for Rugao Yellow Chicken
{5 B Ttem ¥ & Data % B Ttem ¥ & Data
A0 R o 208 TR R o1
Number of tested chicken c No. of fowls with unknown dam
LR K EZEL Sires 243 P85 B Egg production
B 2 %K Z B Dams 1 480 iC s # Recorders 46 327
BREZPHREREZRZE/ R ) [y o | .
Dam families with progeny in data 1478 BeR A/ - R A7 Maximum 28.00
BREZPHRR ALRERE/ R R o — Ly n
Dam families with records and progeny in data 1231 B/ - R A 7D Minimum 4.00
To I AR~ %K 0 e 01 1
No. of fowls without offspring 8 066(82. 47%) A/ - R A7 Mean 21.84
Ny T
AR5 R . 1723(17.6%) FrifE 22 Standard deviation 4.13
No. of fowls with offspring
2 S NN
LR R BRRA L A 291 AE R E R % CV 18.91
No. of fowls with unknown sire
XU R i A .

No. of fowls with both parents unknown

TE IR SR A 77 B SR A B BB T TR A ARBOR I 2 A0 5 R AR R Y R A A8 5 BE 2009 AR HEA R IE R ARG

HZnE.

Note: Tested chicken in the first row were the group of hens contributed to the dataset. Number of tested chicken was lower than the sum

of the chicken with and without offspring,which included the tested chickend,cocks and the breeder of 2009 generation.
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Fig.1 Monthly egg production of Rugao Yellow Chicken
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Table 2 Mean and standard deviation of egg production for each

batch of Rugao Yellow Chicken Me/CH « )

éﬁ:l(f\h M1 M2 M3 M4 M5 M6 M7

1 17.934+5.98 d 23.79+3.46 ab 23.46+2.9b 22.60+3.35d 19.96+4. 86 cd — —

2 10.784+4.03 g 23.21+£3.37 ¢ 24.93+2.78 a 23.90+2.86 a 21.91+4.31 a 20.30+4.24 a —

3 15.7945.68 e 24.14+2.70 a 24.94+2.59 a 23.59+2.83b 22.1344.04 a 20.1944.39 a —

4 19.6545.27 b 23.31£3.16 ¢ 23.624£2.89b 21.14+£3.46 f 18.1745.27 e 17.89+£5.21 ¢ —

5 12.384+4.75 1 23.64+2.74 b 22.93+3.20de 22.96+2.78 ¢ 20.1644.35 ¢ 16.82+5.35d 16.49+5.2

6 18.614+5.75 ¢ 23.94+2.53 ab 23.07£2.96 cd 22.34+2.97d 19.4944.66 d 17.75+4.91 ¢ 16.47+5.1

7 11.824+4.12 1 23.05+2.99 ¢ 22.36+£3.01 1 21.06£3.05 1 19.5444.03 d — —

8 9.434+2.82h 22.1443.21d 22.71£2.81 e 21.70£2.87 e 21.0243.33 b — —

9 8.884+2.90 h 21.9143.22d 23.35%2.62 be 22.35%2.63d 17.4145.27 g 19.52+3.86 b —

10 23.20%4.10 a 24.00£3.01 ab 23.67£2.83b 22.32+£3.10d 19.96+4.86 f — —

T - [R50 B 5 R A [ 7 B AR 22 57 1 3 (P<C0. 05) 5 M1— M7 FoR 5 1~7 78 H . TR,

Note: Different letters mean significant difference (P<Z0.05). M1— M7 mean the 1—7 laying months. The same below.
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Table 3 Heritability and variance components for egg production of Rugao Yellow Chicken
541 Index M1 M2 M3 M4 M5 M6 M7
ol 0.75 0. 60 1.99 3.83 5.78 7.58 9.01
% 2.13 2.81 3.27 3.83 5.16 8.33 14.77
o’ 5.12 7.71 4.76 4.17 11.23 10. 22 15.13
o5 8. 00 11.12 10. 02 11. 83 22.18 26.13 38.91
hZ 0.0940.01 0.05+0. 00 0.20+0.01 0.324+0.03 0.26-0.03 0.29-+0.04 0.234£0.02

T cod AR PEBAL T7 22 . o7 RBK A IRBE T5 22 .00 fUKRER 22 2o} AURR BT 22 .08 UKL T,

Note:o2. Direct genetic variance;os . Permanent environment variance;os.. Residual error;s%. Phenotypic variance;h’. Heritability.
e P

()77 £ (co) variance
SR

2 0 B & 7 2 T 345 () 77 224 HE
A8 A kg A% 7 22 60 T By 22 il i
XF A1 4% U0 T AV AL S DL Sk bR
Fig. 2 Estimated genetic covariance between
egg productions at different months
The direct variance of monthly egg production lied in

diagonal section (shown as black arrows)
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Table 4 Estimated values of genetic (bottom left) and phenotypic correlations (upper right)

on monthly egg production of Rugao Yellow Chicken

FEH Ml M2 M3 M4 M5 M6 M7
Laying month
M1 0. 24 0.13 0.11 0.09 0.01 0. 05
M2 0.18 0. 35 0.28 0.21 0.18 0.16
M3 0.09 0. 27 0.49 0. 35 0.28 0.17
M4 0. 06 0. 20 0. 39 0.51 0.37 0.23
M5 0.07 0. 20 0.29 0. 45 0. 50 0. 30
M6 0.05 0.28 0.62 0.65 0. 66 0.51
M7 —0.11 —0.07 0.10 0.18 0.48 0.68
3 Wi RE T EBGR AL S B0 AR, AR A 4 . bl

> i)

3.1 MREBAHTERHEED
BEAIL [ VA R 2 P i SRR 5 B 2 2 A A
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