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ABSTRACT

This study was conducted to estimate genetic parameters for ultrasound and carcass traits in Hanwoo. Heritabilities and genetic
and phenotypic correlations were estimated for carcass and ultrasound measurements collected from Hanwoo cows (n=312) born at
Hanwoo experiment station. Traits evaluated were eye muscle area (EMA), backfat thickness (BF), marbling score (MS) from
carcass, and ultrasound eye muscle area (UEMA), ultrasound backfat (UBF), and ultrasound marbling score (UMS). Parameters were
estimated using multi-trait animal models byderivative-free restricted maximum likelihood procedures. Estimated heritabilities for
UBF, UEMA and UMS were 0.43, 0.23 and 0.32, while heritabilities for BF, EMA and MS were 0.33, 0.13 and 0.33 in fattened
cows, respectively. Genetic correlations between ultrasound and carcass measurements were estimated to —0.19, —0.61, and
—0.36 for UBF: UEMA, UBF: UMS, and UEMA: UMS in fattened cows, respectively. Phenotypic correlations between
ultrasound and carcass measurements were 0.03, 0.13 and 0.26 for UBF: UEMA, UBF: UMS, and UEMA: UMS in fattened
cows, respectively. As for the steer, genetic correlations between ultrasound and carcass measurements were 0.36, —0.80 and 0.27
for UBF: UEMA, UBF: UMS, and UEMA: UMS in steers, respectively. Phenotypic correlations between ultrasound and carcass
measurements were 0.13, 0.07 and 0.41 for UBF: UEMA, UBF: UMS, and UEMA: UMS in steers, respectively. In conclusion,
this finding would be very useful to implement into Hanwoo breeding program.
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Table 1. Simple statistics of ultrasound and carcass traits
Traits Total Female Steer
N Mean SD N Mean SD N Mean SD
Uage 312 1,495.67 944.14 159 2,107.72 991.89 153 859.62 45.48
UBF 312 10.81 4.84 159 12.16 5.43 153 9.41 3.65
UEMA 312 86.79 8.66 159 86.22 8.75 153 87.38 8.56
UMS 312 4.89 1.78 159 4.64 1.67 153 5.16 1.84
Age 312 1,520.17 938.53 159 2,126.72 987.47 153 889.83 62.34
Ccw 312 381.96 52.39 159 371.20 50.31 153 393.14 52.32
BF 312 11.99 5.64 159 13.35 6.59 153 10.59 4.02
EMA 312 88.47 11.72 159 87.14 11.14 153 89.84 12.19
MS 312 5.09 1.96 159 4.28 1.79 153 5.93 1.77

Uage: age (days) at ultrasound measurement, UBF: ultrasound backfat thickness (mm), UEMA: ultrasound eye muscle area (cmz), UMS:
ultrasound marbling score(scored 1 (emaciated) - 9 (abundant)), Age: age (days) at slaughter, CW: carcass weight (kg), BF: carcass backfat
thickness (mm), EMA: carcass eye muscle area (cmz), MS: carcass marbling score(scored 1 (emaciated) - 9(abundant))
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Table 2. Analysis of variance for ultrasound and carcass traits

df

Mean Square

Source

UBF UEMA UMS BF EMA MS

Year 13 116.55%** 132.81* 5.82% 137.26%** 153.58 4.89%*
Season 3 24.30 248.71* 3.96 48.46 552.18** 2.02
Sex 1 8.46 108.41 3.88 50.47 57.88 3.20
Age 1 91.2%* 357.76* 12.86* 164.6* 312.50* 3.59
Error 290 17.35 66.82 3.07 24.1 126.67 3.06

**: P<0.01, *: P<0.05, df: degree of freedom, UBF: ultrasound backfat thickness (mm), UEMA: ultrasound eye muscle area (cmz), UMS:
ultrasound marbling score (scored 1(emaciated) - 9 (abundant)), BF: carcass backfat thickness (mm), EMA: carcass eye muscle area (cmz),

MS: carcass marbling score (scored 1(emaciated) - 9(abundant)), Age:

age at measurement.

Table 3. Variances and heritabilities estimated for ultrasound and carcass traits in female

Traits o, o’ 02,, W
UBF 11.91 16.05 27.96 0.43
UEMA 17.10 56.57 73.67 0.23
UMS 0.86 1.84 2.70 0.32
BF 13.33 27.00 40.33 0.33
EMA 16.07 103.80 119.87 0.13
MS 1.01 2.02 3.03 0.33

UBF: ultrasound back fat thickness (mm), UEMA: ultrasound eye muscle area (cmz), UMS: ultrasound marbling score (scored 1
(emaciated) - 9(abundant)), BF: carcass backfat thickness (mm), EMA: carcass eye muscle area (cmz), MS: carcass marbling score (scored

1(emaciated) - 9 (abundant)) 0% direct additive genetic variance, o
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Table 4. Genetic and phenotypic correlations between ultrasound and carcass traits
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Sex Traits UBF UEMA UMS BF EMA MS
UBF 037:028  003£0.10  0.13x0.10  0.90£0.02 —0.08:0.10  0.05:0.10
UEMA  —0.19+0.61  035:032  026+0.10  0.03:0.10  0.86£0.03  0.17+0.10
| UMS —0.61:0.65 —036£0.78  035:029  0.18£0.10  024£0.10  0.81£0.03
Female BF 0.97+0.08 —036:0.67 —042+0.68  034+030 —0.06:0.10  0.05:0.10
EMA —038+0.62  0.94+0.16 —036:0.85 —0.5740.69  029+030  0.21£0.10
MS —0.45:0.58 —0.1240.67  0.92+0.14 —029+0.69 —024+078  0.46+0.36
UBF 0.174036  0.1320.09  0.07£0.09  0.77£0.04  0.02:0.09 —0.08+0.10
UEMA 0.36:nd 0.1040.25  0.41+0.7 0.0140.09  0.69£0.05  0.31+0.08
Steer UMS —0.80+nd 0.274nd 0.09:020 —0.02£0.09  0.30£0.08  0.76+0.04
BF 0.95:024  006ind  —0.94%nd 0244035  0.0040.09 —0.07+0.10
EMA 0.31:nd 1.00nd 0.334nd 0.00+nd 0.04:031  0.35+0.08
MS —098tnd  —0.17+nd 0.90£0.89 —099+nd  —0.11%nd 0.0640.30
UBF 031£0.18  007£0.07  0.10£0.07  0.86£0.02 —0.04£0.07 —0.00+0.07
UEMA  —027+048 0342020  033£0.06  0.03£0.07  0.7940.03  0.25+0.06
ol UMS —0.79:044 —0.16£0.45  031£0.15  0.08£0.07  028£0.06  0.79:0.02
BF 0.97£0.06 —045£055 —0.76:0.50  0.26£0.20 —0.04£0.07 —0.00+0.07
EMA —0.46+042  0.980.09  0.01£039 —0.61£049 0432020  0.29+0.06
MS —0.79:045 —027+0.51  0.99+0.07 —0.72£051 —0.09:0.45  031£0.18

Phenotypic correlations: above the diagonal, Genetic correlations: below the diagonal, Heritabilities: the diagonal, nd: standard errors
were not detected, UBF: ultrasound backfat thickness (mm), UEMA: ultrasound eye muscle area (cmz), UMS: ultrasound marbling score
(scored 1 (emaciated) - 9(abundant)), BF: carcass backfat thickness (mm), EMA: carcass eye muscle area (cmz), MS: carcass marbling

score (scored 1 (emaciated) - 9(abundant)).

Rase] 33 FAE A FAYB AT BE £499
Aok ThE AskE WMEE W Utk et EAYY
A Leedh Yeo 2011)¢] A3A
S5l BE rgd 4S H9l ¥ .
B oaTod 2e0 34 9% A4 =9 3 Raus
0

re
e
4
k1
BN
oo
=
Y
ol
ﬁ
1o
b
i_:’(
i3
[\
)
)
1o,
==
r_g_v‘
ot
ox
1)
)

L]' E:_Sé = o - 73:]
e %4 13 A8 OH A8 572 230 54 ARG B
S8 2ol 7K Aow Az

e o

nrﬁggkN'

N
Ott
b
rr
|
()

o, LR ox
ST e oo B
o2t =
N,
N

232 O it
oo\ -
-

Ach
K

=g

dlo

=

i

>

o
i
2

1o,

—o o

rg
2
o

rf

of
)
o
o i
=3
S
)
=2

|
>,

fz o
ra

) E T
rr

T 4o

ol AN rlr =
ol
>
il
il
ridh
o
of

=
b
o =
+ 30
ol
>
g
iy

o
D
2
L S
i
5
rlr
O

e B
1o
)
$
o o
offt
n:?L‘
o
>
PR
-y
>

2 o
o
“n
AuH
=

2

X
X
dlo
&
B\
S
o
N,
N p

o Ho X &
B
dlo
o
i
=
N
oL
b
rr
o
K
lo
fetl
HE F\F
1%
i
2

1813 Ak AMS Aoy
= A9 Ve g,

AA AN ST & 5 Al



Kim et al. ; Genetic Parameters for Ultrasound and Carcass Traits in Hanwoo

NE 2 89§ M7t 98 A0E wadit

=
GA: 9, 2300, mAY, HA55)

Bang, K. S, Yoon, J. Y. and Kim, Y. K. 1994. Ultrasonic backfat
measurement in Korean Native Cattle. J. Anim. Sci. &
Technol(Kor). 36(4):409-414.

Cha, Y. H. 1997. Studies on the relationship of ultrasound and
carcass measurement in Hanwoo. Ph. D. thesis. Donga Univ.
Pusan. Korea.

Crews, Jr, D. H. and Kemp, R. A. 2001. Genetic parameters for
ultrasound and carcass measures of yield and quality among
replacement and slaughter beef cattle. J. Anim. Sci. 79:3008-
3020.

Crews, Jr, D. H., Shannon, N. H., Crewsand, R. E. and Kemp, R. A.
2002. Weaning, yearling and preharvest ultrasound measures of
fat and muscle area in steers, bulls and heifers. J. Anim. Sci.
80:2817-2824.

Crews, Jr, D. H., Pollak, E. J., Weaber, R. L., Quaas, R. L and
Lipsey, R. J. 2003. Genetic parameters for carcass traits and
their live animal indicators in Simmental cattle. J ANIM SCI
81(6) 1427-1433.

Devitt, C. J. B. and Wilton, J. W. 2001. Genetic correlation estimates
between ultrasound measurements on yearling bulls and carcass
measurements on finished steers. J. Anim. Sci. 79:2790-2797.

Gilmour, A. R., Gogel, B. J., Cullis, B. R. and Thompson, R. 2009.
ASREML User, Guide Release 3.0, VSN International Ltd,
Hemel Hempstead, UK.

Gresham, J. D., McPeake, S. R., Bernard, J. K., Riemann, M. J.,
Wyatt, R. W. and Henderson, H. H. 1994. Prediction of live and
carcass characteristics of market hogs by use of a single
longitudinal ultrasonic scan. J. Anim. Sci. 72:1409-1416.

Hartjen, P., Preisinger, R. and Ernst, E. 1993. Prediction of bovine
carcass composition. 1. Prediction of carcass composition of live
cattle using ultrasonic measurements and at carcass side using
additional traits. Arch. Tierzucht. 36:315-324.

Jeong, J. K. 1997. Studies on the estimations of the physicochemical

traits of the live body and carcass in Hanwoo (Korean native

cattle) using the ultrasonic measurement. Ph. D. thesis. Kangwon
Univ. Chuncheon. Korea.

Kemp, D. J., Herring, E. O. and Kaiser, C. J. 2002. Genetic and
environmental parameters for steer ultrasound and carcass traits.
J. Anim. Sci. 80:1489-1495.

Kim, H. C., Jeon, G. J.,, Na, K. J, Yoo, Y. M. and Chung, J. K.
1995. A study on estimation of carcass traits in live Hanwoo by
using the ultrasonic scanning method. J. Anim. Sci. & Technol
(Kor).37(4): 336-340.

Koo, Y. M, Kim, S. D., Kim, J. I, Song, C. E., Lee, K. H,
Jeoung, Y. H., Lee, J. Y., Jang, H. G, Park, B. H,, Choi. T. J,,
Cho, K. H,, Lee, S. S, Lee, J. G. and Kim, H. S. 2011.
Research of statistical model for genetic evaluation of Hanwoo
carcass traits. J. Anim. Sci. & Technol (Kor). 53(4):283-288.

Lee, J. H. and Yeo, J. S. 2011. Estimation of genetic parameters
using real-time ultrasound measurements in Hanwoo. Journal of
the Korean Data & Information Science Society. 22(6): 1145-
1152.

Park, C. H., Koo, Y. M., Kim, B. W., Sun, D. W., Kim, J. 1., Song,
C. E, Lee, K. H, Lee, J. Y., Jeoung, Y. H. and Lee, J. G.
2012. Repeated records animal model to estimate genetic
parameters of ultrasound measurement traits in Hanwoo cows. J.
Anim. Sci. & Technol(Kor). 54(2):71-75.

Rhee, Y. Joon. 2002. Study on prediction of carcass traits and meat
productivity evaluation by ultrasound in Korean cattle (Hanwoo).
Ph. D. thesis. Kangwon Univ. Chuncheon. Korea.

Song, Y. H, Kim, S. J. and Lee, S. K. 2002. Evaluation of
ultrasound for prediction of carcass meat yield and meat quality
in Korean native cattle (Hanwoo). Asian-Aust. J. Sci. Vol. 15.4:
591-595.

Yoon, J. Y, Bang, K. S. and Kim, Y. K. 1997. Simple live
prediction of longissimus muscle area by ultrasound in Hanwoo.
J. Anim. Sci. & Technol(Kor). 39(2):113-116.

B K 1986, & v yrBdlfo AR A oElL B 9B
BN 7Y - T2 Y AT 4. 5L pp. 978-1002.

B £ 1992, W i & BRIVE O IBEIHEERZ Bl 278 TR
FEHR 29:1-65.

(Received Sep. 18, 2012; Revised Oct. 23,2012; Accepted Oct. 26, 2012)

-336—



