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Genetic Parameter Estimation on the Growth and Carcass Traits

in Hanwoo(Korean Cattle)
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ABSTRACT

This study was conducted to investigate the genetic correlations among the traits used to select young bulls
and proven bulls in Hanwoo Performance and Progeny Test Program in Korea. For the estimation of
heritabilities and correlations among the growth traits of bulls and carcass traits of progeny steers, 2,532
records of performance tested bull calves and 1,819 records of progeny tested steers were collected from
Livestock Improvement Main Center (LIMC), National Agricultural Cooperative Federation (NACF). Fixed
effects of mixed model for each traits were selected by using stepwise regression analysis and prior values of
variance components were estimated by MTDFREML. The prior values of variance components were
estimated with pairwise 2 traits model followed by single trait analysis. The estimated heritability of backfat
thickness(BF), dressing percentage(DP), loin-eye muscle area(LMA), marbling score(MS) and weight at 12
months(WT12) was 0.51, 0.32, 0.27, 0.33, 0.50 and 0.26, respectively. Genetic correlation of WT12 of bull
calves with backfat thickness, carcass weight and loin-eye muscle area of steers was positive correlation as
0.05, 0.35 and 0.21, respectively. However genetic correlation of WT12 with DP and MS showed negative
correlation as —0.09 and —0.27, respectively and these negative genetic correlations implies that bulls that may
be superior in carcass traits can be lost at the first step of selection and current selection method should be
modified to solve this problem.

(Key words : Genetic parameter, MTDFREML, Hanwoo, Performance test, Progeny test)
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Table 1. Distribution of data for performance test and progeny test

Performance test

Progeny test

Pedigree
YS* No. of records Batch No. of records
1998-1 41 23 118 Total no. of sire 728
1999-1 142 24 191 Average no. of
1999-2 206 25 176 progeny per sire 15.74
2000-1 188 26 197 Animals with
2000-2 270 27 154 performance test records 2,532
2001-1 191 28 161 Animals with
2001-2 181 29 121 progeny test records 1,819
2002-1 116 30 144 Animals included
2002-2 326 31 104 as parents(without records) 8,052
2003-1 231 32 162 Animals with performance
2003-2 126 33 147 and progeny test records 0
2004-1 179 34 144
2004-2 177
2005-1 158
Total 2,532 Total 1,819 Total 12,403

Note: *YS: Year-season (1: January~June, 2: July~December)
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Table 2. Effects included in the mixed model for each trait

Fixed effect?

Covariates®

Random effects

Traits” : :
YS Batch Swit Sage Cage Animal Residual

WT12 v v v v v
Cw v4 v v v
LMA V4 v v v
BF V4 v v
MS V4 v v v
DP V4 v v v

Note ¥ WT12 = Adjusted body weight at 12 months of age(bull), CW =cold carcass weight(steer), LMA = Loin-eye
muscle area(steer), BF = backfat thickness(steer), MS = marbling score(steer), DP = dressing percent(steer)

2 S = Year-season, Batch= batch of test

¥ swt= body weight at start of test, Sage = age at start of test(in days), Cage =age at finish(in days)
 Fixed and covariate effects were selected by stepwise regression analysis with 5% significant level
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Table 3. Simple statistics for carcass traits and yearling weight of Hanwoo steers and bulls.

Traits(unit)” No. of observation  Mean S.D. Min Max cv
WT12 (kg) 2,532 360.92 35.05 245.00 490.80 9.71
CW (kg) 1,819 304.61 34.70 170.00 443.00 11.39
LMA (cm?) 1,818 74.92 8.45 30.00 104.00 11.28
BF (mm) 1,819 7.24 3.06 1.00 26.00 42.27
MS (score) 1,819 2.80 1.57 1.00 7.00 56.00
DP (%) 1,819 57.84 2.15 41.00 77.00 3.72

Note” WT12 = adjusted body weight at 12 months(bull), CW = Carcass weight(steer), LMA = Loin-eye muscle
area(steer), BF = Backfat thickness(steer), MS = Marbling score(steer), DP = Dressing percent(steer)

Table 4. Simple statistics of covariates in the model

Covariates” Related Traits” No. of observation Mean S.D. Min Max cVv
Sage (day) WT12 2,532 186.15 30.83 93.00 290.00 16.56
swt (kg)  WT12 2532 17817 3238 7500 32700 1817
Cage (day) CW, LMA, DP 1,819 726.74 20.03 633.00 782.00 2,177

Note ¥ Swt= body weight at start of test, Sage = age at start of test(in days), Cage=age at finish(in days)
2 WT12 = adjusted body weight at 12 months(bull), CW = Carcass weight(steer), LMA = Loin-eye muscle
area(steer), BF = Backfat thickness(steer), MS = Marbling score(steer), DP = Dressing percent(steer)
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Table 5. Genetic, environmental variances and heritabilities estimated by single and multiple

trait model

Parameters BF Cw DP LMA MS WT12
o2 s* 5.021 4240 1.168 22.19 1.109 103.3
4 m 4734 3415 1.150 26.35 1.123 118.6

52 S 4.322 641.6 3.055 42.05 1.146 351.3

£ m 4.561 729.5 3.070 42.73 1.137 339.2

L2 S 0.54 0.40 0.27 0.35 0.49 0.23
m 0.51 0.32 0.27 0.33 0.50 0.26

Note ; *s : single trait, m : multiple trait
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Table 6. Genetic and environmental correlations between carcass and growth traits

Traits” BF CwW DP LMA MS wT12?
BF 0.52 0.17 0.26 0.11 0
cW 0.24 0.32 0.53 0.11 0
DP 0.40 0.60 0.17 0.08 0
LMA -0.17 0.63 0.52 0.24 0
MS 0.18 0.32 0.32 0.12 0
WT12 0.05 0.35 -0.09 0.21 -0.27

Note ¥ upper diagonal represents environmental correlation and lower diagonal genetic correlation
2 error correlation of WT12 with carcass traits was assumed to be 0
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