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Comparison analysis of genetic parameter estimation of Angus
cattle’s one-year-old growth traits by different animal models

FENG Xiaofang' . JIANG Qiufei’, FENG Yuan?*, WANG Yu?, MU Tong', LI Ming®, CHEN Yafei',
WANG Ying', CAl Zhengyun', ZHANG Juan', GU Yaling'"
(1. School of Agriculture, Ningxia University, Yinchuan 750021, China;
2. Animal Husbandry Extension Station, Yinchuan 750001, China;
3. Ningxia Haiyuan County Jiucai Township People’s Government, Haiyuan 755200, China)

Abstract To analyze the effects of different animal models on the estimation of genetic parameters of growth traits of
one-year-old growth traits of Angus cattle in Ningxia, and to identify the best animal model for estimating genetic
parameters of growth traits, six animal models were distinguished by the inclusion or exclusion of maternal genetic
effects, maternal permanent environmental effects and the presence or absence of covariance between maternal and
direct genetic effects in the study. The constrained maximum likelihood method (AI-REML) with the help of the DMU_AI
module of DMU software was used to estimate genetic parameters for the one-year-old growth traits of Angus cattle.

The Akaike information criterion (AIC) and likelihood ratio test (LRT) were used to determine the best animal model for
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each growth trait. The results showed that: 1) For the model without maternal effects (model 1), the direct heritability
of body weight, body height, body length and chest circumference were 0.59+0.02, 0.52+0.03, 0.20+0.04, and
0.52£0.03, respectively; 2) For the model of considering maternal additive heritability effects and covariance with

direct additive heritability effects (model 4) , the values of direct heritability and maternal effects heritability increased,

and the total heritability decreased; 3) The direct heritability of body weight, body height, body length and chest
circumference estimated by model 4 were 0.77+0.01, 0.73+0.03, 0.33%£0.04 and 0.70£0.03, respectively, and
the maternal effects heritabilitis was 0.50£0.05, 0.51+0.05, 0. 10+ 0.04 and 0.23 +0.04, respectively, and the
total heritabilitis was 0.16£0.06, 0.12+0.05, 0.11+£0.01 and 0.32£0.01. In conclusion, it was found that model

4 was the best for estimating genetic parameters for growth traits of one-year-old growth traits of Angus cattle, which

can provide the theoretical basis for the breeding and improvement of Angus core group in Ningxia.

Keywords Angus cattle; growth traits; animal models; genetic parameters; maternal effects
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Table 1 Results of descriptive statistics for data on estimated genetic parameters

for growth traits at the age of one year in Angus cattle

PEAR e B HfE b 2E T EY S ON fe/MAE
Trait ~ Amount of data Mean SD Ccv Max Min

BW 3 065 307.01 55.93 18.22 419. 00 201. 00
BH 3 065 114. 35 8.32 7.28 139. 00 96. 00
BL 3 065 127.56 13.67 10.71 200. 00 103. 00
CG 3 065 154, 56 16. 97 10. 98 203. 00 116. 00

ﬁ’f:BW:{Z‘SE;BH:WEJSL:M:{Q;CG:H@EIO Tlﬁjo
Note: BW: body weight; BH: body height; BL: body length; CG: chest girth. The same below.
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Table 2 Results of fixed effects significance tests for

growth and developmental traits (F value)

ERIN -4 4T FE 5]
Traits Farm-year Year-season Gender
BW 207,627 42,717 23.30"
BH 292.15™ 34.33"" 5.86"
BL 142.36" 29.28"" 21.10™
CG 68,88 50. 36" 12.90™
Note: #xx ; P<(0.000 1; *x ; P<C0.01.
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