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Direct and maternal genetic effects for traits at the first egg
in Rugao yellow chickens

GUO Jun, QU Liang, SHEN Manman, DOU Taocun, HU Yuping, WANG Kehua
(Tnstitute of Poultry Science, Chinese Academy of Agricultural Science, Yangzhou 225125, China)

Abstract ; [ Objective] The aims of this study were to evaluate direct and maternal genetic effects for traits
at the first egg of Rugao yellow chickens with animal models, and to estimate the genetic parameters for
these traits. [ Method ] Reproduction data, including data for 10 454 individual animals and 31 362 repro-
duction records, of Rugao yellow chickens from 2009 to 2012 were collected. Four animal models with
and without maternal effects were used to estimate the genetic parameters. Phenotypic variance of repro-
duction traits was partitioned using average information restricted maximum likelihood ( AIREML) method
with WOMBAT software. The models were evaluated with the likelihood ratio test. Univariate models
were used to estimate heritabilities, and multivariate models were used to analyze genetic and phenotypic
correlations. [ Result ] Maternal environment had significant influence on age at the first ege (AFE), for
which the optimum model was model II and the heritability was 0.28 +0. 02. Maternal genetic effects had
significant influence on egg mass at the first egg (EM1) , for which the optimum model was model III, the
direct heritability was 0. 23 +0. 02 and the maternal genetic heritability was 0. 03 0. 01. Both maternal en-

vironment and maternal genetic effects had significant influence on body mass at the first egg (BM1), for
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which the optimum model was model 1V, the heritability was 0. 34 £0. 03 and the maternal genetic herita-
bility was 0. 04 £0. 01. There were negative correlations between the direct and maternal genetic effects for
EM1 and BM1. The genetic correlation coefficients between AFE and BM1, AFE and EM1, and EMI1 and
BM1 were 0.36 +0.07, 0.33 +0.07, and 0.65 +0.05, respectively. [ Conclusion ] The traits at the first

egg of Rugao yellow chickens are influenced by maternal effects, and are lowly heritable.

Key words: Rugao yellow chicken; heritability ; reproduction trait; maternal effect; animal model
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Tab.1 Date description statistics of reproduction traits in Rugao yellow chickens

i H JFr= it/ d JFr= B/ g JFr= B g
TN 181 44.00 1 948.00
/M 123 22.00 857.00
FHIME = bR 150.69 +9. 34 32.99 +£3.19 1350.93 £161.38
CV/% 6.20 9.67 11.95

1.2 ZitiEs
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Bifl I(model I): Y = Xb +Z,a +e,

A I(model 1) ; Y = Xb+Z,a +Z,c +e ,

A T (model TIT) : ¥ = Xb+Z,a+Z, m +e ,

BRI TV (model IV) .Y =Xb +Z,a +Z,c +Z,m +e,
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Tab.2 Means and standard deviations of reproduction traits of Rugao yellow chickens from different batches

Eiin/8 I H i/ d T E R/ g T AR g
1 146.79 £9.29 g 31.97 £2.91 g 1 288.76 +145.18 ef
2 149.00 £9.22 f 32.69+3.03 e 1301.19 +143.31 e
3 153.88 £9.30 ¢ 32.96 £3.00 ed 1283.50 +145.38 f
4 151.39£6.25 d 33.04 £3.07 d 1418.14 £173.35 a
5 150.47 £8.29 e 33.71£2.97 b 1427.96 £169.31 a
6 155.12 £8.80 b 34.27+3.18 a 1421.30£165.71 a
7 156.14 £7.28 a 33.71£3.26 b 1412.78 £166.21 a
8 144.65 £8.89 h 32.38£3.45 f 1325.16 +137.80 d
9 154.73 £7.10 b 33.34+2.91 ¢ 1376.48 +146.43 b
10 144.21 £7.35 h 32.34£3.49 f 1343.40 +156.06 ¢
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Tab.3 Variance components and heritabilities of reproduction traits of Rugao yellow chickens estimated with different models

2 2 2 2

LG /N i ¥ o, o ol o o, B2 +SE K. +SE ¢ +SE o
e 1 21.73 49.31 71.05  0.31£0.02
Il 19.74 1.21 49.72 70.67  0.28 £0.02 0.02 +0.01
I 20. 60 0.66 49.70 70.96  0.29£0.02 0.01+0.00 -0.04
\Y 19.67 0.19 1.18 49.63 70.67  0.28+0.03 0 0.02£0.01 -0.12
FrredmEmie 1 2.39 7.61 10.00  0.24 £0.02
II 2.27 0.09 7.62 9.98  0.23+0.02 0.01 £0.01
I 2.31 0.26 7.44 10.01  0.23+0.02 0.03 +0.01 -0.43
\% 2.25 0.21 0.10 7.42 9.99  0.23+0.02 0.02+0.01 0.01£0.01 -0.57
JrkmsE 1 9735.20 14 970.00 24 705.00  0.39 +0.02
I 8256.60 875.33 15289.00 24421.00  0.34 £0.03 0.04 £0.01
I 8960.05 1186.95 14 533.00 24 680.00  0.36+0.03 0.05 £0.01 -0.35
IV 8298.22 861.18 1092.00 14225.00 24 476.00  0.34+0.03 0.04+0.01 0.04+0.01 -0.92
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Tab.4 Estimated values of genetic (lower left) and phenotypic (upper right) correlations between traits at the first egg

R Fr=H % PANRR Dy EANRR Dby
FFr=H % 0.28 £0.03" 0.19 +0.01 0.23 +0.01
PATRR Npik Y 0.36 +0.07 0.35 +0.03 0.31 +0.01
AR Dk Y 0.33 +0.07 0.65 +0.05 0.23 +0.02
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Tab.5 The maximum logarithmic likelihood value for each model

PR AL T AT AL T PRIV
FF7= H -26751.30 ~26748.28 -26749.80 -26748.27
7= 2 o -16731.16 -16730.40 -16729.22 -16728.67
FF 7 i -56936.22 -56924.53 -56929.16 -56920.24
SRR -97 958. 88 -97938. 14 -97 943.16 -97 934.66

F6 WEZEGALLER CHRIEER"
Tab.6 Likelihood ratios and X’ test results among different models

R L = H i AN U1 i FEr= R i ZAERA T
[:1 13.91* 3.48 53.85™ 95.51™
[:10 6.91" 8.94* 32.52* 72.41*
[: IV 13.95* 11.46 73.60 ™ 111.55*
II: I | -7.001™ 5.46" | -21.331 ™

m:V 0.05 7.98" 19.75* 16.04*
m: v 7.05™ 2.25 41.07* 39.14*
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