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Abstract: [Objective] To estimate the genetic parameters of three economic traits in a long-term selection
population, analyze their genetic progress, and investigate the factors including long-term selection affecting the

genetic parameters in the practical breeding population. [Method] A total of 15760 growth performance

WS EHA:2021-01-10  MILEE & FTiE):2021-07-06 10:06:56

I_]%E'Z-iiﬁl,tlt- https://kns.cnki.net/kcms/detail/44.1110.S.20210706.0923.002.html

1EE BN #(1996—), %, MEA5 A, E-mail: qing lin1996@126.com; @fE4E%: % 4 (1984—), %, #I%,
TL?H:, E-mail: zhezhang@scau.edu.cn

EEUH: B RIK AR L > b 35 K4k Z Fh (CARS-35); )~ A4 & AR A A% (2018B020203002)


mailto:qing_lin1996@126.com
mailto:zhezhang@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.202101016

HErg RO K 2= 4R (http://xuebao.scau.edu.cn/zt/hnny _zr/ch/index.aspx)

records of Duroc pigs were collected in a core breeding field from 2003 to 2018. Using DMUAI module and
DMU4 module of DMU software, a multi-trait animal model was used to estimate the genetic parameters and
breeding values of three important economic traits. We estimated the genetic parameters of annual accumulative
population to evaluate the change of genetic parameters during the long-term selection. [Result] The estimates
of heritability for three important economic traits including age, backfat thickness and loin muscle area at 100 kg
body weight were 0.354, 0.477 and 0.479, respectively. All three traits had medium-high heritability. There were
low correlations among three economic traits. The genetic and phenotypic correlations ranged from —0.110 to
0.039 and from —0.076 to 0.082, respectively. Among three traits, age at 100 kg body weight had relatively
greater genetic progress in long-term selection, while backfat thickness at 100 kg body weight and loin muscle
area at 100 kg body weight had relatively less genetic progress. Furthermore, the additive genetic variance
changed in different degrees for three economic traits by estimating the genetic parameters of the annual
accumulative population. [ Conclusion] These traits of this Duroc pig population had the medium-high
estimates of heritability and low correlations. Moreover, long-term selection and introduction could lead to the

changing of genetic parameters. Therefore, genetic parameters should be estimated timely to obtain accurate
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genetic evaluation for accelerating the genetic improvement in breeding practice.
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Table 1 The descriptive statistics of the phenotype for three economic traits of Duroc pig population at 100 kg body weight

fetr Hi/d & /mm AR VLI A/ cm?

Index Age Backfat thickness Loin muscle area
“F5{E Mean 170.38 11.49 40.29
tiEZ Standard deviation 15.50 1.94 3.54
B/IMA Minimum 115.91 4.65 23.22
H 47 % Median 168.70 11.33 40.53
B A AE Maximum 248.16 23.43 56.42
1t %% No. of records 15 754 15757 13233
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Table 2 F value in the variance analysis for three economic traits of Duroc pig population at 100 kg body weight
FSES H ¢ Gl AR AL AR
Factor Age Backfat thickness Loin muscle area
) Farm 4929.15%* 203.41%* 815.35%*
4 Year 117.74%* 79.63%* 228.13%*
ZET Season 31.46%* 96.55%* 33.56%*
PE Sex 849.87** 357.13%* 453.14%*

1) “**” %k THrmik3]0.0149 B EKF

1) “**” indicates the effect at 0.01 significance level

® 3 AR TIERHAL 100 kg (RRER 3 NMEFMEREIT B ER S RATHEE S

Table 3 The variance components and estimated heritability for three economic traits of Duroc pig population at 100 kg

body weight
EizE 2 H i HIERE HR VLT AR
Index Age Backfat thickness Loin muscle area
a? 50.761 1.686 4.900
o2 92.584 1.850 5.329
o’ 143.345 3.536 10.229
n+SE 0.354+0.018 0.477+0.018 0.479+0.021

1) o2: miidd 7 2,02 R EF £, 02 kR G5 £ n2 4% H, SE: AR AR
p

1) o2: Additive genetic variance, o2: Residual variance, o2: Phenotypic variance, h2: Heritability, SE:Standard error

R4 MIBTIERHAIL 100 kg KRER 3 MEFIERAIRERXSREEXY

Table 4 The genetic correlations and phenotypic correlations for three economic traits of Duroc pig population at 100 kg
body weight
PEIR H i W MR LT AR
Trait Age Backfat thickness Loin muscle area
H ¢ -0.076 0.032
Age
R —0.110(0.038) 0.082
Backfat thickness
AR LTI AR 0.031(0.043) 0.039(0.038)

Loin muscle area

1) & EASF ARG RABMK, £TF ARF ARG RERXGFET T AR LT RIR)

1) Numbers at above diagonal are phenotypic correlations between traits, and the ones at below diagonal are genetic correlations

between traits (the standard error of genetic correlation in bracket)
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Fig. 1 Phenotypic mean and genetic gain for three economic traits of Duroc pig population at 100 kg body weight
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Table 5 The genetic parameters of annual cumulative population for three economic traits of Duroc pigs at 100 kg body
weight
i i e IS
Age Backfat thickness Loin muscle area

Year o2 a? n+SE o2 ol W+SE a2 ol W’+SE
2009 47.191 106.179 0.308+0.039 1.075 1.997 0.350+0.039 3.602 5.866 0.380+0.107
2010 50.847 109.264 0.318+0.036 1.055 2.158 0.328+0.034 4.009 6.604 0.378+0.067
2011 57.602 99.554 0.367+0.029 1.463 2.109 0.410+0.028 3.822 5.983 0.390+0.039
2012 47.727 97.014 0.330+0.025 1.519 2.003 0.431+0.024 4.047 5.614 0.419+0.031
2013 45.969 96.388 0.323+0.023 1.480 1.931 0.434+0.023 3.911 5.385 0.421+0.027
2014 46.494 96.699 0.325+0.022 1.437 1.839 0.439+0.022 3.903 5.202 0.429+0.026
2015 48.689 94.439 0.340+0.021 1.442 1.766 0.450+0.021 3.899 4.982 0.439+0.025
2016 57.533 97.974 0.370+0.020 1.464 1.724 0.459+0.020 4.456 4.933 0.475+0.023
2017 54.674 93.961 0.368+0.019 1.458 1.693 0.463+0.019 4.528 4.984 0.476+0.022
2018 50.761 92.584 0.354+0.018 1.686 1.850 0.477+0.018 4.900 5.329 0.479+0.021

D) o2: kit 7 £,02: X £ 7 £, 0% 3 4% 71, SE: AR iR

1) o2: Additive genetic variance, o2: Residual variance, h%: Heritability, SE:Standard error
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