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Estimation of genetic parameters for growth traits and backfat thickness
using Matermal animal model in pigs
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Abstract This study was conducted to examine the influence of the maternal genetic effect of swine on their
economic traits through the estimation of their genetic parameters, breeding value and genetic trends using an animal
model. The data on Duroc pigs, Korean Native Pigs and Synthetic pigs (Duroc x Korean Native Pig) from 2000 to
2015 were obtained from the National Institute of Animal Science in Korea and used to estimate the genetic
parameters for the average daily gain (ADG) and backfat thickness (BFT). Model 1 included the additive genetic
effect of the animals, Model 2 consisted of Model 1 + the maternal genetic effect and Model 3 consisted of Model
2 + the maternal permanent environment effect. The heritability calculated by estimating the additive genetic effect
was higher than that calculated by estimating the maternal genetic effect using the maternal animal model. The
estimated genetic correlations between the additive and maternal genetic effects for the ADG and BF were strongly
negative. Thus, the estimation of the breeding value can be used to select the most appropriate individuals and make
an optimal breeding scheme.
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Table 1. Mean, standard deviation, minimum, and
maximum values for performance traits of
three breeds of swine

Trait n Mean SD Min Max
D

ADG, g 9801 936.24 127.04 553.58 1314.1

BF, cm 9735 1.24 0.18 0.7 1.78
KNP

ADG, g 1152 44258 84.58 189.58 690.59

BF, cm 1140 2.74 0.57 12 438
DK

ADG, g 585 825.12 114.82 472 1191.7

BF, cm 585 1.56 0.31 0.88 2.46

D: Duroc, KNP: Korean Native Pig, DK: Synthetic

Pig(DurocxKorean Native pig), ADG: Average Daily Gain, BF:
Backfat Thinkness
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Table 2. Estimates of genetic parameters for performance
traits using Modell

Trait D KNP DK
ADG

h,’ 0.44(.023) 0.48(0.07) 0.45(0.10)

BF

h, 0.36(0.02) 0.11(0.05) 0.27(0.09)
D: Duroc, KNP: Korean Native Pig, DK: Synthetic

Pig(DurocxKorean Native pig), ADG: Average Daily Gain, BF:
Backfat Thinkness, ha: Addictive heritability.
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Table 3. Estimates of genetic parameters for performance
traits using Model2

Trait D KNP DK
ADG
ha 0.20(.031) 0.47(0.13) 0.32(0.19)
hee? 0.28(.024) 0.09(0.06) 0.150.11)
Tam -0.06(0.10) -0.33(0.29) -0.13(0.54)
BF
ha 0.31(0.42) 0.19(0.1) 0.07(0.01)
hy? 0.13(0.02) 0.06(0.05) 0.08(0.07)
Tam -0.30(0.09) 0.71(0.23) 0.99(1.32)

D: Duroc, KNP: Korean Native Pig, DK: Synthetic Pig(DurocxKorean
Native pig), ADG: Average Daily Gain, BF: Backfat Thinkness, hy’:
Addictive heritability. hy: Maternal heritability. ru,: Correlation
between addictive and maternal genetic variance.
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Table 4. Estimates of genetic parameters for performance
traits using Model3

Trait D KNP DK
ADG
h,’ 0.24(.036) 0.48(0.13) 0.26(0.17)
ha’ 0.06(.023) 0.02(0.06) 0.01(0.13)
by 0.16(.018) 0.07(0.04) 0.1(0.07)
Tam -0.33(0.16) -0.48(1.28) -0.99(8.15)
BF
h,’ 0.34(0.04) 0.14(0.03) 0.08(0.13)
hy 0.03(0.12) 0.53(0.07) 0.02(0.13)
huy” 0.08(0.01) 0.002(0.04) 0.07(0.07)
Tam -0.58(0.15) -0.76(0.09) -0.99(4.95)
D: Duroc, KNP: Korean Native Pig, DK: Synthetic

Pig(DurocxKorean Native pig), ADG: Average Daily Gain, BF:
Backfat Thinkness, h.:  Addictive heritability. he’:  Maternal
heritability. thzz Maternal permanent environment heritability. rum:
Correlation between addictive and maternal genetic variance.
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