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ABSTRACT

One of the main objectives of this study was to compare the differences of mean phenotypic values among steer progeny from 632
Korean proven bulls (KPN) with respect to their sire grade. Each sire was classified into one of the four grades (A, B, C, and D) on
the quartiles of total index calculated by adding standardizing estimated breeding values (EBVs) for carcass weight (CWT), backfat
thickness (BFT), eye muscle area (EMA), and marbling score (MAR), giving weights of 1: -1: 1. 1, respectively. The EBVs of sires were
derived from the slaughter records of 289,606 Hanwoo cows and steers, while the comparison of progeny means by sire grade
was conducted on the slaughter records of 369,580 steers. Comparisons were conducted via Tukey’s method following analysis of
variance using a linear model that incorporated fixed effect of sire’s grade, contemporary group, and linear and quadratic effect of
slaughter age. Significant differences of progeny means between sire grades were observed in most paired comparisons (p<0.05).
The mean differences between progeny from the highest (Grade A) and lowest (Grade D) sire grades were 27.83kg for CWT, -1.16mm
for BFT, 7.46¢cm? for EMA, and 0.91 for MAR. These results underscore the substantial impact of sire’s EBV on the progeny phenotype.
Furthermore, providing genetic values of KPN, not only the EBVs but also the evaluated grades based on total index, is expected to
enhance Hanwoo breeding programs of farms.
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o= o] E]'(Hwang etal., 2008; Cho, 2013; Kong et al., 2016; Lee and Yoon, 2021).
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Table 1. Number of Hanwoo steer by slaughter year, season, month age at slaughter, and slaughter house in Testing data set.

Slaughter year No Slaughter season No Slaughter month No Slaughter house No
2020 95,592 Spring 92,389 Below 27 68,321 M101392 31,562
2021 105,121 Summer 84,996 28 48,413 M104982 132,940
2022 113,106 Autumn 83,437 29 66,538 M112627 23,112
2023 55,761 Winter 108,758 30 66,308 MI101395 46,493

31 53,421 M101386 27,400

32 32,754 M101398 43,187

33 17,719 M101396 41,440

Over 34 16,106 M102014 2,086

M101401 2,268

M101372 4,868

MI101363 3,891

M113772 10,333

Total 369,580 369,580 369,580 369,580

No, Number of observations
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Table 2. Simple statistics of Hanwoo steer in Testing data set.

Trait No Mean SD Min Max CV (%)
CWT (kg) 369,580 456.47 57.89 147 775 12.68
EMA (cm?) 369,580 97.22 13.51 190 13.90
BFT (mm) 369,580 13.17 5.02 81 38.15
MAR (Point) 369,580 6.08 1.97 1 9 32.43
SAGE 369,580 914.40 77.84 541 1,822 8.51

No, Number of observations; SD, Standard deviation; CWT, carcass weight; EMA, eye muscle area; BFT, back-fat thickness;
MAR, marbling score; SAGE, slaughter age; CV, coefficient of variation

@) EHE B) Sxlge
395 39927 13.00
390 * 12.44
e 1250 °
385 T B e s e Y
e . e, 1194
380 37419 @ ..® = 1200 . L S
Ko 375 . o u- P
® o R 30 1150 -
H 370 ® . 3
365 ujo 11.00
360 e e 10:@,-
355 352:14
350 ® 10.00
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1] [
C = D
(=2 St (D) IR E
457
89 8798 4.60 3
a8 s 455 .
- 450 o
& i 4.45
&’ ® H e . @
86 = 4.40
ol .- Z0 432 @
o 85 e < 435 P
0 o oEiE0 2 i T
uo B4 . ° L] M °
83 2218 4.25
. ot 4.20 4:7
82 -
415 ' -
81 410
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

ERdE xRz

Figure 1. Least squares means for carcass weight (A), back fat thickness (B), eye-muscle area (C) and marbling
score (D) by slaughter year.
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Table 3. Estimated genetic, environmental and phenotypic variances and heritabilities for Hanwoo carcass traits
in Estimation data set.

Variance Component CWT (kg) EMA (cm?) BET (mm) MAR (Point)
0a° 1252.30 45.01 10.70 1.84
o 1192.40 76.75 15.87 1.68
op’ 2444.70 121.76 26.56 3.52
h? 0.51 0.37 0.4 0.52

CWT, carcass weight; EMA, eye muscle area; BFT, back-fat thickness; MAR, marbling score
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Table 4. Estimates of genetic (above diagonal) and environmental (below diagonal) correlation coefficients
among carcass traits in the estimation data set.

Trait CWT (kg) EMA (cm?) BFT (mm) MAR (Point)
CWT (kg) - 0.59 0.32 0.12
EMA (cm?) 0.57 - -0.03 0.32
BFT (mm) 0.45 0.21 - 0.07
MAR (Point) 0.30 0.36 0.20 -

CWT, carcass weight; EMA, eye muscle area; BFT, back-fat thickness; MAR, marbling score
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Table 5. The mean of sire breeding value for carcass traits by sire grade in testing data set.

Grade Number of sire CWT (kg) EMA (cm2) BET (mm) MAR (Point)
A 158 49.29° 11.192 -1.522 1.52

B 158 22.47° 6.02> -1.392 0.88°

C 158 12.75¢ 3.23¢ -0.55P 0.64¢

D 158 2.35d -0.294 0.08¢ 0.074

CWT, carcass weight; EMA, eye muscle area; BFT, back-fat thickness; MAR, marbling score

Table 6. Least-square means of steer progeny for carcass traits by sire grade in testing data set.

Grade Number of steer CWT (kg) EMA (cm2) BET (mm) MAR (Point)
A 109,837 474142 101.192 12.992 6.592
B 91,745 453.86" 97.39> 12.60P 5.93b
C 93,057 446.35¢ 95.19¢ 13.15¢ 5.94b
D 74,941 446.31¢ 93.73d 14.154 5.68¢

CWT, carcass weight; EMA, eye muscle area; BFT, back-fat thickness; MAR, marbling score
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Table 7. Simple linear regression coefficients of progeny carcass measurement on the sire breeding value and the
coefficient of determination for the statistical model in testing data set.

Trait Number of steer Number of sire b R?

CWT (kg) 369,580 632 0.56 & 0.03™ 0.41
EMA (cm? 369,580 632 0.56 = 0.03™ 0.35
BFT (mm) 369,580 632 0.40 £+ 0.03™ 0.22
MAR (Point) 369,580 632 0.46 + 0.03™ 0.31

CWT, carcass weight; EMA, eye muscle area; BFT, back-fat thickness; MAR, marbling score
b, regression coefficient of progeny carcass measurement on sire breeding value estimates
R?, the coefficient of determination of statistical model.

"p<0.001

CONCLUSION
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