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Estimation of Genetic Parameters for The Growth Traits of
Performance and Progeny Test in Hanwoo(Bos taurus

Coreanae)

K. S. Ki*, T. J. Choi**, S. D. Kim**, H. S. Choi* and D. H. Baik*

Dept. of Animal Resources and Biotechnology, Chonbuk National University™,
National Institute of Animal Science, RDA**

ABSTRACT

This study was conducted to estimate the genetic parameters and their relationships with weight traits of
the steers and bulls in the Hanwoo population. The data used were weights and weight gain of
performance and progeny test from 6,024 heads of Hanwoo. Data of performance test consisted of total
3,737 heads raised from August, 1989 to September, 2005. The number of the records of progeny test was
total 2,287 heads from August, 1996 to June, 2004. The heritabilities and correlations for the body weights
at the ages of 6 months, 12 months and 24 months and average daily gain were estimated by DFREML.
Overall means and standard deviations of body weights at 6 and 12 months of age and average daily
gain(ADG) from the data of performance test were 181.72+30.22kg, 351.48+40.24kg, 998.07+153.84g,
respectively. Overall means and standard deviations of body weights at 6, 12, and 24 month of age and
ADG from the data of progeny test were 169.18+32.82kg, 229.37+44.57kg, 570.45+64.36kg and 739.41%
172.149g, respectively. The heritability estimates of the body weight at 6, 12 month and ADG from the
performance test were 0.54+0.06, 0.60+0.06 and 0.23+0.04, respectively. The heritability estimates of the
body weight at 6, 12, 24 month and ADG from the progeny test were 0.80+0.08, 0.50+0.07, 0.46+0.07
and 0.07+0.03, respectively.

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

Performance

Progeny

No Year Record No Year Record No Year Record No Year L

q Pedigree

11989 27 18 1997 119 35 2001 148
2 1990 15 191997 51 36 null

3 1990 11 20 1997 67 37 2002 173
4 1990 8 211998 85 38 2002 80
5 1991 35 221998 139 39 2002 161
6 1991 19 23 1998 66 40 2002 55
7 1992 27 24 1998 116 41 2003 157
8 1992 23 251999 52 42 null

9 1993 24 26 1999 125 43 2003 126
10 1993 22 27 1999 71 44 2003 47
11 1994 23 28 1999 139 45 2004 133
12 1994 15 29 2000 172 46 2004 47
13 1995 26 30 2000 73 47 2004 130
14 1995 26 31 2000 171 48 2004 46
151996 21 32 2000 58 49 2005 158
16 1996 35 33 2001 156 50 2005 42
17 1997 23 342001 51 51 2005 43
Total 3,737

231996 N 114
24 1997 N 177
251997 N 173
26 1998 N,D 193
27 1998 N,D 135 Animal with 2,287
28 1999 N,D 155 Steers record

29 1999 N,D 108
30 2000 N,D 135
31 2000 N,D 101
32 2000 N,D 148
33 2001 N,D 133
34 2002 N,D 124
35 2002 N,D 142
36 2003 H 148
37 2003 H 140
38 2004 H 161

Animal with 3,737
Bulls record

Animal included 34,892
as parents
(without records)

Animal with Bull 0
and Steer record

Total 2,287 40,916

No : Batch of test, L : Location, N : Namwon branch station, D : Daegwanryung branch station,

H : Hanwoo improvement center
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Table 2. Effects included in analysis model for each trait
Fixed effects Covariates Random effects
Source Batch Year A6Perfc:rlnza nC_T_erm 26 Ai’;oge% 4 Term Animal Residual
Performance
BW6 v v v v
BW12 v v v v v
ADG v v v v
Progeny
BW6 v v v v
BW12 v v v v
BW24 v v v
ADG + v v v

BW6 : weight at 6 months, BW12 : weight at 12 months, BW24 : weight at 24 months,
( BW12—BWS6 )
( BW12—BWE6 )

6 : age at 6 months' body weight was taken, Al2 : age at 12 months' body weight was taken,
A24 : age at 24 months' body weight was taken, Term : Al2 - A6

ADG : x 1,000
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Table 3. Effects included in mixed model for each trait

Performance Test

Source BW6 BW12 ADG BW6
df MS df MS df MS df MS
Batch 39  8012.14** 37  13384.66** 37 201788.85** 7 10566.53**
Yeart 8  3213.58** 6 1864.57* 6 87978.98** 7 3434.76%*
Performance
A6 1 875837.15**
Al2 1 254169.97**
Term 1 830889.41**
Progeny
A6 1 230348.78**
Al12
A24
Term

Error 3762 494.502 3368 842.013 3335 12867.38 2070 700.156

Progeny Test

Source BW12 BW24 ADG
df MS df MS df MS
Batch 7 18235.38** 7 27035.57** 7 1000844.8**
Yeart 7 55983.16** 5 22866.91** 7 957718.48**
Performance
A6
Al12
Term
Progeny
A6
Al12 1 278400.47**
A24 1 173363.15**
Term 1 534229.16**
Error 2197 1219.589 1745 2816.832 2022 18452.06

Significance **:p < 0.01, *:p < 0.05
df : Digree of freedom, MS: Mean squares, Batch : Batch of Test, Yeart : Year of test and location

m Z23 H 1% A% Table 40l AASISIT: BEizA BIAA
HEFEP)O] B e/lEE AT Hd 18172
1 A3 H o4 SHY +30.20kgol S AMG-= A Aol

169.18+32.82 kgo. 2 A= H|us] HIES uf
ATAA A AR A 49 SuiEA vAASFENY] A9 FuAA A
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Table 4. Means and their standard deviations of covariates for the weights and gains in the

performance and progeny test

Trait N Means S.D Min Max CVv
Performance

BWS (kg) 3,707 181.72 30.20 79 281.5 16.62

BW12 (kg) 3,322 351.48 40.24 201 506.5 11.45

ADG (g) 3,293 998.07 153.84 404.49 2276.79 15.41
Progeny

BWS (kg) 2,079 169.18 32.82 70 287.0 19.40

BW12 (kg) 2,206 229.37 4457 152 446.0 14.88

BW24 (kg) 1,752 570.45 64.36 328 792.0 11.28

ADG (g) 2,031 739.41 172.14 390.41 1450.0 23.28
Al§-ol vl3te] Ft 1254kg B =A FEEHA Mgl vste] =A Yelsth vAAe-e] A
th ool W 5(1985)0] ATE aEAl AR 9 £(2001)°] 304.7 kg Hrt A FHHIJAOH
FAA HAAS 679 E AF 117kg B Al 5(1990)7= H|S=EHAl FAEANY A S
o FR A FAEJeH 1H1991)7F 1974 (2002)2] 2734 kg, M 5(1998)°] 296.6 kg K.t}
FH 1988W7HA] Y% FAeA AFtgk vjA = X =A FAEJ e vt vR2003)]
Al§- 48579 A5 Ht 1309kg Hrtl oF 45 719} sRbz|e] At wRE B AdTHET B

kg A% o A F4EAt =8 & 5(2002)
o] 140.09kg Hutte= =A FAHUNL FH T
(2003)¢] H AT 6701¥E AFL 164.14 kgl
2 A gA FAHUAT AASY] AS B
A5 7b WA ARE $(2001)9] AR HUh
24kgAE A FAEAT T FAATA
(2006b)oll A 3RS AR A e} Al gk o] el
gt AR F=A FAHJTY = v
3 B Bishop(1992)2] Hereford <3l ok
165.7+ 22.6 Hrthe= A4 FAESAL Lamb &
(1990)°] Hereford 2411575 FAFSE 205U % 1
A S 2006kg b= oF 20kg AE WA
Uelgtt) Ak 2 (2006a)0 wHEW 20054
SIS RTS Tl Ae e/MdE Hat A
FS 197kgo® HAstT ] 2 ATl A
= olith Al FAEA e7iEd Al
AAA AR 2 A FA7F A Uk
1205 AT A5 et 47 332270
o} 2206712 W+t 5 717} 351.48 +40.24 kg
3} 22937+4457kgo. 2 UENGITE o]5 71
HAS 2polE= 12211 kgl 2 H|AAS-7F 7

W

A Ak sHAINE A 5(1999)7 # 5(2003)
Hube= of 40kg A% A FAHEAT AAS-
o] 9= $(2001)2] 265.0+1.23kg .t} 30
kg 8% S 8= 7 5(2002)¢] AT
At v FAXE Bk =9 A
9~ Bishop(1992)¢] 1370€% H|AAS- AF
4079kg RUY+= A FHEI O Baker &
(1991)¢] BIAAMS- 13MEH AT A9
Tl AAS 121€88 AT v FAE
13k Amold 5(1991)2 H]AA$-HT} 20 kg
A FAsE o, Devittz} Wilton(2001)2] 12
MLy BAASE 200kg A% 29 2po]=
wolom 1574 ¥ AAlS-= o 245 2470
9% AFH}t 30kg W EA YERTE
247047 ATl A9 FHHEA AT
H9Pe 24 Amd 23EHA gk Fd
A7 ANl Amro] ARSI FUl1A4
ARG 247085 ot AT 570.45 +64.36 kg
on] HAzY} Hulgk 328kg¥ 792kgo.=
Uebstth dAE Foidg Ao 247U E
ATS W 5(1985), 1H1991)2] 187H€= HIA
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Table 5. Genetic variance(o%),
for performance and progeny test

Genetic Parameter for Growth Trait in Hanwoo

ARGk SO AT A
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St 49 o54+ooer+ 0.60 +
0.06 1¥]il 0.23+0.04%2 FAH AT L3 &
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24M4% AT 2 dFsA el ds {4
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0.07+0.030.% L}E}”OU% 67/hd® Azl fr
e s ltﬂl 4= Ak
(FES)E FoiEd AA
-9 %Xd%ﬁ%% %—éﬁ* A¥} e71L® Aol
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Azl o= vAAS7E AXS-ETH 0.10
Ae =4 FHEAT ddsAe] g
H A A $-9] 79 0.23+0.04% AA$-2] 0.07 +
0.03 Bt} A F8=HATh Al 5(1991)°] 671
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gigka 1271g® fAuchs vk =@
a} %‘(1998) % 0(2003) t”'j’% 1:1]—(2003)9] 1270
2 FAE wo Y A FEE. 4

residual variance(o’z) and heritability(h?) of the body weight

Trait o’s o°R h
Performance

BW6 (kg) 335.543809 279.63284 0.54 + 0.06

BW12 (kg) 616.45048 395.52299 0.60 + 0.06

ADG (9) 2,964.31570 9,938.98800 0.23 + 0.04
Progeny

BWS (kg) 662.58968 163.53960 0.80 + 0.08

BW12 (kg) 665.19931 657.16321 0.50 + 0.07

BW24 (kg) 1,368.62900 1,612.98270 0.46 + 0.07

ADG (9) 1,399.01140 17,145.74000 0.07 + 0.03
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Table 6. Genetic and Environmental correlations + standard errors for the weights and gains

in performance and progeny test

Trait Performance Progeny
BW6 BW12 ADG BW6 BW12 BW24 ADG

Performance

BW6 (kg) 0.95+0.01 0.60+0.11  0.40+0.10 0.41+0.11 0.51+0.11 0.09+0.21

BW12 (kg) 0.56+0.05 0.81+0.06  0.44+0.10 0.51+0.10 0.64+0.10 0.35+0.20

ADG (g) -0.33£0.07 0.57+0.04 0.38+0.13 0.57+0.12 0.73+0.11 0.76+0.23
Progeny

BW6 (kg) 0 0 0 0.96+0.01 0.62+0.07 —0.09+0.18

BW12 (kg) 0 0 0 0.41+0.11 0.76+0.05 0.17+0.19

BW24 (kg) 0 0 0 0.61+0.11 0.64+0.5 0.59+0.17

ADG (9) 0 0 0 -0.11+0.09 0.85+0.04 0.37+0.04

Genetic correlation are upper right section and environmental correlation are lower left section
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Table 7. Phenotypic correlations for the weights
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3 1270949, e/fLE 247098 Bk B4,
AN 1270959 24709 FAdR e
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Table 7 EdLTAS A|A| 2z 9
A HAMHFES) e7ld®E ATy diEA
HIAA(F19) 9] 127183 AT, dF5AE,
oA AAS-o e7ld=E AT, 12704%H Al
%, 24MEE AT 18 d9sAEe 149
A& 079, 0.01, 0.27, 0.21, 0.25 —L& 3L 0.02
2 yeieth doiEd BAAH(FES) 1270
45 A5 B ANHFED)Y 4D
A, SUEA vAAS-2 eEE AS, 12
ML= AF, 247M1L% AT, dFsAZF] *
33 A 062, 031, 0.28, 0.34, 0.072 HF

and gains in performance and progeny test

Trait Performance Progeny
BW6 BW12 ADG BW6 BW12 BW24 ADG

Performance

BW6 (kg)

BW12 (kg) 0.79

ADG (9) 0.01 0.62
Progeny

BW6 (kg) 0.27 0.31 0.16

BW12 (kg) 0.21 0.28 0.19 0.74

BW24 (kg) 0.25 0.34 0.23 0.57 0.70

ADG (9) 0.02 0.07 0.10 —0.07 0.61 0.37
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