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ABSTRACT

The objective of this study was to compare of genetic parameter estimates on carcass traits of
Hanwoo(Korean Cattle) according to modeling with Gibbs sampler and MTDFREML. The data set consisted
of 1,941 cattle records with 23,058 animals in pedigree files at Hanwoo Improvement Center. The variance
and covariance among carcass traits were estimated via Gibbs sampler and MTDFREML algorithms. The
carcass traits considered in this study were longissimus dorsi area, backfat thickness, and marbling score.
Genetic parameter estimates using Gibbs sampler and MTDFREML from single-trait analysis were similar
with those from multiple-trait analysis. The estimated heritabilities using Gibbs sampler were .52~.54, .54
~.59, and .42~ .44 for carcass traits. The estimated heritabilities using MTDFREML were .41, .52~ .53,
and .31~.32 for carcass traits. The estimated genetic correlation using Gibbs sampler and MTDFREML of
LDA between BF and MS were negatively correlated as —34~-.36, —.23~-.37. Otherwise, genetic
correlation between BF and MS was positive genetic correlation as .36~.44. The correlations of breeding
value for marbling score between via MTDFREML and via Gibbs sampler were 0.989, 0.996 and 0.985
for LDA, BF and MS respectively.
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Table 1. Assay of data analysised
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Carcass Long|35|mus Back fat Marbling
weight(kg) dorsi area(cm?) thickness(mm) score
No. of observation 1935 1926 1933 1941
Mean 325.48 80.80 0.56 1.78
S.D. 39.45 9.73 0.36 1.18
Skewness -0.11 0.18 2.06 141
Kurtosis —-0.05 —-0.05 5.88 0.87
cv 12.12 12.04 65.20 66.16
Normality 0.98 0.98 0.80 0.68
Pr< W 0.0096 0.0001 0.0001 0.0001
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Table 3. Estimates of genetic and environmental variance and heritability estimated from

single trait
LDA* Backfat thickness Marbling score
MTDFREML 2128 2999 041 0.039 0.036 0.52 0.21 0.45 0.32
Gibbs sampler 2730 2547 052 0.046 0.031 0.59 0.29 0.40 0.42

* Longissimus dorsi area

Table 4. Estimates of genetic and environmental variance and heritability estimated from

multiple traits

LDA* Backfat thickness Marbling score
MTDFREML 210 3018 041 0.040 0.035 0.3 0.21 0.45 0.31
Gibbs sampler 2890 2460 054 0.048 0.029 054 030 0.38 0.44

* Longissimus dorsi area
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Table 5. Genetic and environmental covariance
among carcass traits**

- Backfat  Marbling
LDA thickness score
—-0.150 0.550
LDA*
—-0.097 0.470
Backfat -0.330 0.003
thickness —0.400 0.002
Marbling —0.760 0.040
score -0.670 0.040

* Longissimus dorsi area.

** upper estimates from MTDFREML and lower ones
from Gibbs sampler upper diagonal represent
environmental covariance and lower diagonal genetic
covariance.

Table 6. Genetic and environmental correlations
among carcass traits**

" Backfat  Marbling
LDA thickness score
-0.14 0.15
LDA*
-011 0.16
Backfat -0.36 0.03
thickness -0.34 0.01
Marbling -0.37 0.44
score -0.23 0.36

* Longissimus dorsi area.

** upper estimates from MTDFREML and lower ones
from Gibbs sampler upper diagonal represent
environmental correlations and lower diagonal
genetic correlation.
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Table 7. Mean estimates of additive genetic effects of carcass traits

Variable* N Mean S.D. Minimum Maximum
MLDA 11812 —0.0969 19172 -10.6479 12.4145
MLFAT 11812 -0.0031 0.0910 -0.4432 0.7870
MLMS 11812 0.0169 0.1940 -0.9266 1.4079
GLDA 12526 -0.1039 2.2304 —13.2756 14.4690
GFAT 12526 -0.0022 0.0992 -0.5024 0.9325
GMS 12526 0.0198 0.2322 -1.2974 1.7206

* MLDA : breeding values of LDA estimated by MTDFREML,
MLFAT : breeding values of back fat thickness estimated by MTDFREML
MLMS : breeding values of marbling score estimated by MTDFREML
GLDA : breeding values of LDA estimated by Gibbs sampler
GFAT : breeding values of back fat thickness estimated by Gibbs sampler
GMS : breeding values of marbling score estimated by Gibbs sampler
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Fig. 1. Plot on estimated breeding values
estimated by MTDFREML and gibbs

sampler for longissimus dorsi area,
back fat thickness and marbling score.
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Table 8. Correlation between breeding values
estimated by Gibbs sampler and

MTDFREML
LDA FAT MS
correlation 0.9899 0.9959 0.9851
p<o0 0.0001 0.0001 0.0001
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