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ABSTRACT

Genomic selection can also be used the breeding values for non-phenotypic animals, predicted
from a large number of single nucleotide polymorphism(SNP) marker across the whole genome.
This study was conducted to compare the accuracy of estimated breeding values(EBV) and
genomic estimated breeding value(GEBV) for Carcass traits of 348 Hanwoo cows. The carcass
traits considered in this study were carcass weight(CW), eye muscle area(EMA), backfat
thickness(BF), and marbling score(MS9). The EBV analysis was performed using the best linear
unbiased prediction(BLUP) method by constructed a numeric relationship matrix(NRM) using the
pedigree information of 348 cows, with pedigree and phenotype data of the candidate bulls and
their steers in the National Breeding Program. The GEBV analysis was performed genomic best
linear unbiased prediction(GBLUP) method by constructing a genomic relationship matrix(GRM)
using SNP 50K information of 348 cows, and phenotype and genomic data of 3,820 steers as
the reference population. As the results, the differences in accuracies of two estimated breeding
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values for CW, EMA, BFT, and MS traits for 348 cows showed that the accuracies of GEBV
were increased by 22.90%, 11.14%, 12.28%, and 8.69%, respectively. The results of this study
suggest that GBLUP method for Hanwoo cows could be able to improve the accuracy of the
estimated breeding value, and it also could be used as a basic data for genomic selection.
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Table 1. Descriptive statistics of traits for 16,734 performance and progeny-tested steers

Traits Mean SD Min. Max. (0%
CwW 342.7 455 158 518 133
EMA 78.8 9.2 22 123 11.7

BF 8.6 3.7 1 35 429
MS9 33 1.6 1 9 48.6

CW: Carcass weight, EMA: Eye muscle area, BF: Backfat thickness, MS9: Marbling score, SD: Standard deviation, CV: coefficient of variation.
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Table 2. Descriptive statistics of traits for 3,820 reference population

Traits Mean SD Min. Max. (0%
CwW 360.3 40.3 158 518 11.2
EMA 81.2 9.1 22 123 11.2

BF 8.9 3.7 1 35 41.7
MS9 33 1.6 1 9 47.6

CW: Carcass weight, EMA: Eye muscle area, BF: Backfat thickness, MS9:
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Table 3. Estimates of variance components and heritability for CW, EMA, BFT, MS9 using BLUP analysis

CwW EMA BF MS9

Genetic (co)variance 453.501 30.929 5.685 1.442
Residual (co)variance 807.070 39.037 6.190 1.039
Heritability 0.360 0.442 0.479 0.581

CW: Carcass weight, EMA: Eye muscle area, BF: Backfat thickness, MS9: Marbling score.
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Table 4. Estimates of variance components and heritability for CW, EMA, BFT, MS9 using GBLUP analysis

Cw EMA BF MS9

Genetic (co)variance 740.043 29.929 5.595 0.975
Residual (co)variance 683.539 42.486 6.819 1.274
Heritability 0.520 0.413 0.451 0.434

CW: Carcass weight, EMA: Eye muscle area, BF: Backfat thickness, MS9: Marbling score.
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Table 5. Average accuracies of breeding value for

carcass traits using BLUP and GBLUP
with 348 Hanwoo cows
Traits BLUP GBLUP
CwW 0.441 0.542
EMA 0.458 0.509
BF 0.464 0.521
MS9 0.472 0.513

0.509, 0.521 % 0.513°&
BLUPE o|&3td FAH =371 A=k
GBLUPS ©]&3dto] F4H F44 %57t He=

CW: Carcass weight, EMA: Eye muscle area, BF: Backfat thickness,
MS9: Marbling score.
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