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Studies on Genetic Parameter Estimation and Sire Selection to Ultrasound

Measurement Traits of Hanwoo

Seung Hee Roh'*, Chang Yeup Kim', You Seog Won', Chel Jin Park', Sung Soo Lee' and Jeng Gyu Lee’
" Hanwoo Improvement Center. NACF, ° Division of Applied Life Science, GyeongSang National University

ABSTRACT

This study is conducted to use the real-time ultrasound measurement data of Hanwoo as basic data being available to
improvement. We used the ultrasound measurement data of 1,125 heads of performance tested cattle and the carcass data after
castrating at about 12 months of age, fattened to 30 months, and then sold. For 921 heads of progeny tested cattle, we used test
data and slaughter data. Heritabilities of ultrasound data for longissimus muscle area and backfat thickness measured at 12 months
of age were estimated as 0.57 and- 0.41, respectively, and at 24 months of age, it was 0.57 and- 0.60, respectively, with high
heritability. However, in estimation value of heritability containing ultrasound measurement for percent intramuscular fat, it showed
low and medium heritability as 0.14 at 12 months of age and 0.22 at 24 months of age for each. The longissimus muscle area,
backfat thickness, and percent intramuscular fat of ultrasound measure traits and longissimus muscle area, backfat thickness,
marbling score of carcass traits genetic correlation of at 12 months of age were estimated as 0.616, 0.544, 0.501, respectively and
at 24 months of age, it showed high genetic correlation as 0.894, 0.937, 0.263, respectively. As a result of ranking correlation
between selection index by using weight, carcass traits at 12 months of age and selection index based on ultrasound measurement
data which has high genetic correlation, in data of ultrasound measurement at 12 months of age, it showed high ranking
correlation as that selection index of young bull was 0.140 and that of proven bull was 0.843.

(Key words : Hanwoo, Real-time ultrasound measurement, Heritability, Genetic correlation, Rank correlation)
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Fig. 1. Ultrasound measurement position.
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Table 1. Number of animals by test method, location, dam age and test year-season

Test Method No. Location® No. Dam Age No. Test Year-season No.
Performance Test 1,125 HIC 512 1 40 2003 Fall 286
Progeny Test 921 HIF 1,534 2 258 2004 Spring 280
3 438 2004 Fall 213
4 356 2005 Spring 338
5 284 2005 Fall 404
6 224 2006 Spring 298
7 162 2006 Fall 227
8 113
9 70
=10 101
Total 2,046 2,046 2,046 2,046

* HIC : Hanwoo Improvement Center, HIF : Hanwoo Improvement Farm.
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Table 2. Basic statistics for real-time ultrasound, weight and carcass traits in Hanwoo

Traits® Performance Test Progeny Test

N Mean+STD Min Max N Mean+STD Min Max
UAGE (day) 831 368.97+21.23 299 415 241 386.98423.455 306 435
ULMA (cm’) 831 52.5 + 6.039 355 72.8 241 46.81+ 5.205 333 72.4
UBF (mm) 831 3.34+ 0.878 1.2 7.7 241 3.85+ 1.169 1.5 8.8
UIMF (%) 811 2.59+ 1.158 0.1 8.27 241 3.28+ 0.682 1.62 5.34
AGE (day) 1125 190.63+16.899 150 232 921 181.99+21.572 120 244
WT6 (kg) 1125 186.42+23.729 111 260 921 175.39+31.032 86 260
WT9 (kg) 1124 266.26+26.726 180.9 3573 919 244.34+25.741 150.7 331.6
WT12 (kg) 1120 373.54+34.185 256.8 473 916 327.13+29.146 2337 460.8
ADG (day) 1124 1.07+ 0.118 0.5 1.4 918 0.83+ 0.122 0.4 1.5
SAGE (day) 267 930.74+45.405 704 1,090 914 729.28+31.341 666 857
IMF (%) . . . . 542 10.58+ 4.025 222 25.21
CWT (kg) 267 440.48+39.254 320 581 911 355.71+£37.701 230 488
LMA (sz) 267 88.7 + 9.945 65 116 911 76.96+ 8.231 42 111
BF (mm) 267 14.07+ 5.517 5 39 911 473+ 536 0.3 35
MS 267 421+ 1.786 1 8 911 3.28+ 1.699 1 8

“UAGE : The age of ultrasound-measured, ULMA : Ultrasound-measured longissimus muscle area, UBF : Ultrasound-measured backfat
thickness, UIMF : Ultrasound-measured intramuscular fat, AGE : The age of start tested, WT6 : Adjusted weight at 6 months of age,
WT9 : Adjusted weight at 9 months of age, WTI12: Adjusted yearling weight, ADG : Average daily gain, SAGE : Slaughter age, IMF :
Intramuscular fat, CWT : Carcass weight, LMA : Longissimus muscle area, BF : Backfat thickness, MS : Marbling score

Table 3. Components of variance, heritability among real-time ultrasound, growth and carcass traits in Hanwoo

Traits i 12 monthzs of age i i 24 monthj of age i

Oa Oc h Oa Oc h
ULMA 17.79 13.53 0.57 325 24.55 0.57
UBF 0.32 0.47 0.41 5.83 3.83 0.60
UIMF 0.08 0.52 0.14 0.20 0.70 0.22
WT6 137.5 3235 0.30 116.90 411.70 0.22
WT9 227.5 351.5 0.39 80.40 526.0 0.13
WT12 327.7 502.1 0.39 112.0 665.0 0.14
ADG 0.003 0.01 0.25 0.001 0.011 0.08
IMF 9.62 5.10 0.65 11.50 3.20 0.78
CWT 431.1 849.1 0.34 365.30 746.00 0.33
LMA 279 439 0.39 25.60 38.10 0.40
BF 6.98 7.00 0.50 6.02 5.84 0.51
MS 1.50 1.40 0.52 1.20 1.10 0.52
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Table 4. Genetic and phenotypic correlations among real-time ultrasound, growth and carcass traits at 12
months of age in Hanwoo
Traits ULMA  UBF UIMF WT6 WT9 WT12 ADG IMF CWT LMA BF MS
ULMA 0.185 —0.106 0228 0473 0401 0415 —0.071 0273 0616 —0.013  0.022
UBF 0.172 —0.133 0.079 0.258 0.308 0.466 0.141 0354 —0.031 0.544 0.049
UIMF —0.098 —0.058 —-0257 —0366 —0.171 —0.075 0462 —0.007 026 —0.158 0.501
WT6 0.259 0.268 0.028 0.854 0.815 0369 —0.126 0.710 0.295 0213 —0.289
WT9 0.409 0.170 —0.081 0.566 0.936 0.710 —0.034 0.698 0.347 0.163 —0.105
WT12 0.464 0.129 —0.146 0.439 0.850 0.834 0.041 0.825 0.366 0.129 —0.055
ADG 041 —0.026 —0215 0016 0470 0.751 0.159  0.640 0325 —0.002 0.166
IMF  —0.205 0.241 0284 —0.038 —0.043 0.045 0.074 0.116 0.050 0.162 0.896
CWT 0.300 0.226 —0.034 0.511 0.588 0.708 0.357 0.188 0.419 0.306 —0.032
LMA 0.347 —0.071 —0.001 0.256 0.268 0.325 0.152 0.146 0.530 —0.283 0.194
BF 0.093 0.549 0.065 0.182 0.207 0.207 0.030 0.186 0.326 —0.006 —0.074
MS —=0.057 0.168 0.201 0.048 —0.001 —0.003 0.033 0.730 0.115 0.225 0.029

Note : Genetic correlations are

above and phenotypic correlations are below the diagonal.
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Table 5. Genetic and phenotypic correlations among real-time ultrasound, growth and carcass traits at 24

months of age in Hanwoo

Traits ULMA  UBF UIMF  WT6 WT19  WT12  ADG IMF CWT LMA BF MS
ULMA —0.063 0.655 0.494 0372 —0.029 0.525 0.518  0.66 0.894 —0.064 —0.069
UBF 0.225 —0.275 0.061 0.047 023 —-0329 —-0.198 0459 —0.17 0.937 —0.105
UIMF  —0.068 —0.008 0.537 0.496 —0.238 0.884 0.907  0.152 0.607 —0.151 0.263
WTé6 0.345 0.167 0.031 0.925 0.434 0.462 0424 0417 0.298 0.183 —0.307
WT9 0.372 0.217 0.024 0.648 0.633 0.544 0424  0.378 0.113 0.142 —0.257
WT12 0.434 0.256 0.008 0.467 0.804 —0.018 —0.314 0402 —0.256 0.158 —0.478
ADG 0.207 0.08 —0.003 —0.244 0.217 0.573 0.776  0.05 0397 —0.177 0.088
IMF 0.165 0.187 —0.006 —0.006 —0.002 0.084 0.077 0.076 0.434 —0.096 0.474
CWT 0.609 0.377 —0.022 0.509 0.583 0.704 0.353 0.221 0.481 0336 —0.304
LMA 0.695 0.062 —0.148 0.269 0.269 0.324 0.124 0.159  0.523 —0.207 0.109
BF 0.168 0.804 0.085 0.193 0.222 0.226 0.039 0.182  0.347 0.003 —0.122

MS 0.210 0.035 —0.087 0.068 0.022 0.023 0.041 0.717  0.136 0.214 0.032

Note : Genetic correlations are above and phenotypic correlations are below the diagonal.
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Table 6. Rank correlations among the selection index for young bull, proven bull and ultrasound-measured in

Hanwoo
Index® YBSI PBSI USI
YBSI 0.33]%* 0.140%*
PBSI —0.236%* 0.843 %
USI —0.676%* 0.259%

Note : The rank correlations of 12 months of age are above and 24 months of age are blow the diagonal.

** : p<0.01

*YBSI (Young bull selection index): (Yearling weight EBV x2) + Marbling score EBV, PBSI (Proven bull selection index)
(Longissimus muscle area EBV)—(Backfat thickness EBV) + (Marbling score EBV x 6), USI (Ultrasound-measured selection index) :
(Ultrasound-measured  longissimus muscle area EBV)—(Ultrasound-measured Backfat thickness EBV)+ (Ultrasound-measured
intramuscular fat EBV x 6)
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