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ABSTRACT

Growth traits, such as body weight, directly influence productivity and economic efficiency in the swine industry.
In this study, we estimate heritability for body weight traits usinginformation from pedigree and genome-wide single
nucleotide polymorphism (SNP) chip data. Four body weight phenotypes were measured in 1,105 F, progeny from
an intercross between Landrace and Jeju native black pigs. All experimental animals were subjected to genotypic
analysis using PorcineSNP60K BeadChip platform, and 39,992 autosomal SNP markers filtered by quality control
criteria were used to construct genomic relationship matrix for heritability estimation. Restricted maximum likelihood
estimates of heritability were obtained using both genomic- and pedigree- relationship matrix in a linear mixed model.
The heritability estimates using SNP information were smaller (0.36-0.55) than those which were estimated using
pedigree information (0.62-0.97). To investigate effect of common environment, such as maternal effect, on heritability
estimation, we included maternal effect as an additional random effect term in the linear mixed model analysis. We
detected substantial proportions of phenotypic variance components were explained by maternal effect. And the
heritability estimates using both pedigree and SNP information were decreased. Therefore, heritability estimates must
be interpreted cautiously when there are obvious common environmental variance components.
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Table 1. The information of assigned SNP markers in each porcine chromosome
Chromosome no. Length of chromosome (Mb) Number of SNP markers
1 314.9 4,937
2 162.1 2,575
3 144.7 2,196
4 143.4 2,678
5 111.2 1,832
6 157.6 2,655
7 14.6 2,509
8 147.7 2,198
9 153.6 2,487
10 77.8 1,388
11 87.6 1,416
12 63.4 1,177
13 218.1 3,034
14 153.6 2,898
15 157.4 2,205
16 86.6 1,461
17 68.9 1,295
18 60.5 1,051
Total 39,992
Table 2. Estimates of heritability(4”) using Model 1
Tead NRM GRM
rait Uaz 0,e2 h2 %2 0e2 h2
BW_bir 8.82E-02 7.62E-03 0.92 (0.11) 2.78E-02 4.98E-02 0.36 (0.05)
BW21 2.01 5.22E-02 0.97 (0.10) 0.57 0.93 0.38 (0.05)
BW70 19.03 2.10 0.90 (0.11) 7.79 9.35 0.45 (0.05)
BW140 60.96 37.23 0.62 (0.10) 50.14 40.83 0.55 (0.04)
" Numbers in parenthesis represent SE of W
Table 3. Estimates of heritability (4*) and maternal effect (m°) using model 2
) NRM GRM
Tralt 032 an 062 h2 m2 082 qn2 062 h2 m2
BW _bir  0.04 0.01 0.03  0.50 (0.28) 0.17 (0.11) 0.003 0.03 0.05 0.036 (0.03) 0.38 (0.06)
BW21 0.72 0.39 0.64 0.41 (0.26) 0.22 (0.11) 0.17 0.60 0.91 0.099 (0.04) 0.36 (0.06)
BW70 8.63 3.50 7.26  0.44 (0.27) 0.18 (0.12) 433 5.28 9.05 0.23 (0.05) 0.28 (0.05)
BW140  57.80 1.10 38.80 0.59 (0.25) 0.01 (0.09) 42.08 8.20 41.14 0.46 (0.05) 0.09 (0.04)

'Numbers in parenthesis represent SE of i and m’
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