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ABSTRACT

This study was conducted to study the environment effects on live weight, carcass weight, dressing percentage, eye muscle
area, backfat thickness, and marbling score, which are the carcass traits of Hanwoo, based on the estimates and all the possible
regression for the selection of variable and significance test for 231,382 heads that underwent the carcass measurements. The
average and standard deviation for the live weight, carcass weight, dressing percentage, eye muscle area, backfat thickness, and
marbling score were 654.79+91.61 kg, 362.30£67.15 kg, 59.52+£0.03%, 81.79£12.21 cm’, 11.39+5.40 mm, 4.38+2.29, respectively.
The live weight, carcass weight, dressing percentage, eye muscle area, backfat thickness, and marbling score for cow were
532.79+78.38 kg, 313.40+44.90 kg, 56.50+0.03%, 75.24+10.69 cmz, 11.82+£5.10 mm, 4.304+2.06, respectively, while for bull were
619.74493.27 kg, 376.89+48.62 kg, 58.61+0.02%, 85.61+10.46 cmz, 5.64+2.71 mm, 1.41+0.83, respectively, and for steer were
681.78+70.72 kg, 415.23+49.43 kg, 60.19+0.02%, 88.29+10.27 cmz, 12.71£5.23 mm, 5.4241.99, respectively. In the environmental
variables selection based on the variables selection method, the examination by carcass traits suggested that the most appropriate
model could be determined when five variables were selected for the live weight, carcass weight, dressing percentage, eye muscle
area, and four variables for backfat thickness, and marbling score. When they were considered at a time altogether based on
multiple traits, it was deemed to be desirable to insert all five variables into the variables for analysis. In addition, high
significance was found by carcass traits.
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Table 1. Number of records by sex, year of birth, season of birth, area of birth

Sex No. YOB" No. SOB” No. AOBY No.
Cow 109,158 2002 12,516 Spring 71,894 GG 27,845
Bull 29,499 2003 11,064 Summer 47,542 GW 28,569
Steer 92,725 2004 19,901 Fall 32,315 CB 19,854

2005 35,197 Winter 79,631 CN 18,678

2006 105,704 JB 23,429

2007 47,000 IN 31,354

GB 34,890

GN 44,761

1 2,002

Total 231,382 Total 231,382 Total 231,382 Total 231,382

YYOB: Year of birth, ? SOB: Season of birth, ¥ AOB: Area of birth, GG: Gyeonggi, GW: Gangwon, CB: Chungbuk, CN: Chungnam,
JB: Jeonbuk, JN: Jeonnam, GB: Gyeongbuk, GN: Gyeongnam, JJ: Jeju.
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Table 2. Kolmogorov-Smirnov test of carcass traits
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Source LW CW DP EMA BF MS
Cow

No 6,708 109,158 6,708 109,158 109,158 109,158
K-S 7" 0.045 0.033 0.057 0.046 0.115 0.117
Bull

No 2,102 29,499 2,102 29,499 29,499 29,499
K-S Z 0.033 0.027 0.040 0.060 0.163 0.420
Steer

No 33,052 92,725 33,052 92,725 92,725 92,725
K-S Z 0.026 0.027 0.048 0.018 0.099 0.123
Total

No 41,862 231,382 41,862 231,382 231,382 231,382
K-S Z 0.059 0.032 0.055 0.031 0.093 0.113

VK-S Z: Kolmogorov-Smirnov statistic, LW: Live weight (kg), CW: Carcass weight (kg), DP: Dressing percentage (%), EMA: Eye muscle area

(cm’), BF: Backfat thickness (mm), MS: Marbling score
p>0.05: Normal distribution, p<0.05: Not normal distribution.
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Table 3. Descriptive statistics for carcass traits of Hanwoo

4y A}
2t g7 m w2k
LW), EAFCW), A& g

W2 (EMA), SA4

Carcass trait No. Mean Std Min Max cv?
Cow

Live wt", kg 6,708 532.79 78.38 232.00 885.00 14.71
Carcass wt', kg 109,158 313.40 44.90 118.00 624.00 14.33
DP?, % 6,708 56.50 0.03 32.95 89.66 5.80
EMA”, cm’ 109,158 75.24 10.69 21.00 134.00 14.21
BF”, mm 109,158 11.82 5.10 1.00 61.00 43.15
MS’ 109,158 430 2.06 1.00 9.00 47.96
Bull

Live wt”, kg 2,102 619.74 93.27 311.00 911.00 15.05
Carcass wt”, kg 29,499 376.89 48.62 152.00 638.00 12.90
DP?, % 2,102 58.61 0.02 40.51 68.84 3.99
EMA”, cm’ 29,499 85.61 10.46 20.00 139.00 1222
BF”, mm 29,499 5.64 2.71 1.00 28.00 47.98
MS” 29,499 1.41 0.83 1.00 3.00 58.68
Steer

Live wt", kg 33,052 681.78 70.72 276.00 1,011.00 10.37
Carcass wt", kg 92,725 415.23 49.43 139.00 658.00 11.90
DP?, % 33,052 60.19 0.02 38.75 89.26 3.60
EMA”, cm’ 92,725 88.29 10.27 20.00 142.00 11.63
BF”, mm 92,725 12.71 5.23 1.00 54.00 41.13
MS” 92,725 542 1.99 1.00 9.00 36.71
Total

Live wt", kg 41,862 654.79 91.61 232.00 1,011.00 13.99
Carcass wt", kg 231,382 362.30 67.15 118.00 658.00 18.54
DP?, % 41,862 59.52 0.03 32.95 89.66 4.62
EMA”, cm’ 231,382 81.79 12.21 20.00 142.00 14.93
BF”, mm 231,382 11.39 5.40 1.00 61.00 47.41
MS” 231,382 4.38 2.29 1.00 9.00 5224

D wt: Weight, 2 DP: Dressing Percentage,

of variation.

) EMA: Eye muscle area,

Y BF: Backfat Thickness,
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Table 4. Source of the variation, degree of freedom, mean square and test of significance for each trait studied

Source D.F LW Cw DP EMA BF MS
Sex 2 46839637.5*%*  186708260.2** 2.509** 3143476.1*%*%  418399.5** 142433 2**
YOB" 5 7888622.5%*  30222532.7** 0.538** 552660.4** 59547.6** 7094 2%*
SOB? 3 1345132.1** 1441522.1%* 0.139** 40084.1** 9602.1** 1083.8%*
AOB? 8 313301.6** 807933.6** 0.030** 40692.7%* 10333.5%* 236.9%*
Cage4) 1 16558245.9%*%  16695272.7** 0.348** 473041.7** 23031.4%* 3148.6**
Error 231381 4799.2 2077 0.0005 105.44 23.14 3.618

YYOB: Year of birth, 2 SOB: Season of birth, *AOB: Area of birth, ?Cage: Age at slaughter, LW: Live weight (kg), CW: Carcass
weight (kg), DP: Dressing percentage (%), EMA: Eye muscle area (cm’), BF: Backfat thickness (mm), MS: Marbling score

**:p<0.01.

Table 5. All possible regression of variable selection method for carcass traits

Trait Model R-Square" sz) MSE” Variables in Model”
LW 5 0.39 6.00 5,154.07 X1 X2 X3 X4 X5
CwW 5 0.42 6.00 2,371.22 X1 X2 X3 X4 X5
Cp 5 0.25 6.00 0.0006 X1 X2 X3 X4 X5
EMA 5 0.18 6.00 112.63 X1 X2 X3 X4 X5
BF 4 0.06 4.01 27.18 X1 X2 X4 X5

MS 4 0.14 5.65 4.14 X1 X2 X4 X5

DR% Coefficient of determination, 2)C,,: Mallow’s statistic, YMSE : Mean square error, Variables in Model :

and season of birth, X3=year of slaughter and season of slaughter, X4=area of birth, X5=month of slaughter.

_\_4

7 (BF), T-iA = (M = A, AR, A, 2449
T2 A BE %9 94 (p<0.01)0] A= TE

O:

ARG Ael7]|Fd| osto] gypEel wHor S gys Net
oz FATEHANA ANAL sHd vAe FHEHE {43
AAE 4 J=FE My s 06}01 Table 5914 3 TA|8A

A

of 43¢ FARYS T Bk
go] ot Uil 7k S E I (%

EERIE—A, A, FHER)E 489

S 7% R™=0.39, C,;=6.00, MSE=5,154.07% H#¢] »&S 4
g EAE, MHAGIEEAGAE Ol 74
831908 3¢ 27 R* =042, C,=6.00, MSE=
371.223} R*=0.25, C,=6.00, MSE=5.68 121 R*=0.18,
C,=6.00, MSE=112.630.2 %&o| 7} HgaiA eyt
23 SAREAY SWAEE bl 7 $AEd (Y, EAYE
A, A9, LS A889s 25 474 R’=0.06

C,=4.01, MSE=27.18%} R™=0.14, C=5.65, MSE=4.14% o|uj

St oox

il

oft L orlr

rir
fiul
S,
N
=
ot
o
bo“
_\“i

o

K3
ol U omy
9
2
[e]

ML Ho oxt I
o & >
s
ofl

fl ofr
>
bt
e,
£ g

—287-

o
o
2
3l
4
1o,
3
[
lo,
X qoh
2o o
O:
k1
e
=
Y ogh
ok

N
4
)
[&l
i
[d
1
=
e
-
Jo
N
2
lo
fi
o,

o
It
~
)
i
-y
kg
i

2

, 2
S

o 1x

Eolo

w2 %

2
off
L)
o,
N
o

poc)
o
2
ot

ol
ol
L

ol

>

>

T o

X1=sex, X2=year of birth

3
o

posk
o

o
X0 B U 1x ok do W —

o TP o

=) — M
2 o ob b

o

&

2
o
-



Koo et al. ; Statistical Model of Hanwoo Carcass Traits

@5 o % A .
AW, PUAREAN ATFEES ROl AT, T BAL
A THES AT+ Atk 74 ol e By
AN &5 mABA thsto] Y, FPIE—AY, EHdE-
AL, 2449, =59 25 189 F94 (p<0.01)e] 245
otk

Aol

1_]:’_}‘?_5' h [¢] v
Ao, FATFAY SHAREE | 7 #4ENRE 1
she Aol AZolgAT, TR BHOR @ wol ¥4 3]

Choi, T. J., Kim, S. D., Agapita J. Salces and Baik, D. H. 2006.
Genetic Parameter Estimation on the Growth and Carcass Traits
in Hanwoo (Korean Cattle). J. Anim. Sci. & Technol. (Kor.)
48(6):759-766.

Crews, D. H., Jr., Pollak, E. J. and Quaas, R. L. 2004. Evaluation of
Simmental carcass EPD estimated using live and carcass data. J.
Anim. Sci. 82:661-667.

Eriksson, S., Nasholm, A., Johansson, K. and Philipsson, J. 2004.
Genetic relationships between calving and carcass traits for
Charolais and Hereford cattle in Sweden. J. Anim. Sci. 82:

2269-2276.

Jeong, Mi Hwang, Kim, Si dong, Choy, Yun Ho, Yoon, Ho Baek
and Park, Cheol Jin. 2008. Genetic Parameter Estimation of
Carcass Traits of Hanwoo Steers. J. Anim. Sci. & Technol.
(Kor.) 50(5):613-620.

Kolmogorov, A. N. 1933. “On the Empirical Determination of a
Distribution Function”, vol.4, pp.83-91.

Koo, Yang Mo, Kim, Jung Il, Song, Chi Eun, Shin, Jac Young, Lee,
Jong Heon, Cho, Byoung Dai, Kim, Byeong Woo and Lee, Jung
Gyu. 2008. A Study on Genetic Parameters of Carcass Weight
and Body Type Measurements in Hanwoo Steer. J. Anim. Sci. &
Technol. (Kor.) 50(2):157-166.

Roh, S. H., Kim, B. W., Kim, H. S., Min, H. S., Yoon, H. B., Lee,
D. H., Jeon, J. T. and Lee, J. G. 2004. Comparison between
REML and Bayesian via Gibbs Sampling Algorithm with a
Mixed Animal Model to Estimate Genetic Parameters for Carcass
Traits in Hanwoo (Korean Native Cattle). J. Anim. Sci. &
Technol. (Kor.) 46(5):719-728.

SAS. Inst. Inc. 2004. SAS/STAT 9.1 user's Guide. SAS Inst. Inc.,
Cary, NC, USA.

Smirnov, N. V. 1939. “On the Estimation of the Discrepency
between Empirical Curves of Distribution for Two Independent
Samples”, Bulletin of Moscow, vol.2, pp.3-16.

Yoon, H. B.,, Kim., S. D, Na, S. H, Chang, U. M., Lee, H. K,

Jeon, G. J. and Lee, D. H. 2002. Estimation of Genetic

Parameters for Carcass Traits in Hanwoo Steer. J. Anim. Sci. &

Technol. (Kor.) 44(4):383-390.

(Received Nov. 11, 2010; Revised Jul. 29,2011; Accepted Aug. 10, 2011)

—288—



