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ABSTRACT

This study was conducted to estimate heritabilities and genetic correlations among carcass weight and
body type measurements (Wither height, Rump height, Body length, Chest depth, Chest width, Rump
length, Rump width, Thurl width, Hipbone width, Chest girth) obtained from 1,587 records of Hanwoo
steers in National Hanwoo Contest.

Based on EM-REML algorithm, this study estimated genetic parameters of the carcass weight and body
type measurements that greatly affect Hanwoo's carcass grade and body type.

The means and standard deviations of each trait were 377.30+45.59 kg, 136.14+4.51 cm, 137.79+4.62 cm,
157.77£6.97 cm, 77.55%£3.62 cm, 51.72+4.30 cm, 55.04+3.19 cm, 50.21+2.96 cm, 48.29+2.94 cm, 29.12+2.04
cm, and 217.31+11.36 cm for Carcass weight, Wither height, Rump height, Body length, Chest depth,
Chest width, Rump length, Rump width, Thurl width, Hipbone width and Chest girth, respectively.

As a result of analysis on the effects by the birth year, the Carcass weight, Wither height, Rump
height, Body length, Chest depth, Chest width, Rump length, Rump width, Thurl width, and Chest girth
came out highest as 413.4+37.5kg, 138.41+4.1cm, 139.9+4.3cm, 162.1+5.7 cm, 80.8+2.5cm, 55.3+3.7 cm,
58.0+3.3 cm, 52.9+2.4 cm, 50.9+2.8 cm and 225.9+8.3 cm, respectively in 2005. As a result of analysis on
the effects by the birth season, the carcass weight and body type measurements came out highest,
respectively in spring. As a result of the analysis on the effects by the birth location, all of the traits
came out highest, respectively in Gangwon.

In the majority of carcass weights and body type measurements, statistically significant differences were
observed depending on the location of birth.

The heritabilities of the carcass weight, chest width and chest girth were estimated as 0.242, 0.221 and
0.264 respectively. These heritabilities of such traits were higher than those of other traits (withers height,
rump height, body length etc.).

Genetic correlation coefficients were estimated to be 0.944 between wither height and rump height, 0.822
between carcass weight and chest width, 0.769 between carcass weight and chest girth.

From the results above, if the carcass weight should be improved by body type measurements of
Hanwoo steer, it seemed that such factors as, chest width, chest girth, body length and withers height,
which have relatively higher genetic correlations with carcass weight, should be considered.
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Table 1. Number of records by location of birth, year of birth and season of birth in

Hanwoo steer

Location No. Year No. Season No.
Gyeonggi 255 1995 158 Spring 279
Gangwon 210 1996 4 Summer 775
Chungbuk 173 1997 183 Fall 502
Chungnam 182 1999 241 Winter 31
Jeonbuk 234 2000 2
Jeonnam 72 2001 390
Gyeongbuk 132 2002 139
Gyeongnam 304 2003 57
Jeju 25 2004 151

2005 262
Total 1,587 Total 1,325 Total 1,587

—158—



Koo et al. ;

71A,
Y i0A SAE=S] jHA 47
kKA A9 A A o
3 2747
poo o AAERE
YE; : i 2= 34 E3} (=1~10)
SE; :j¥A 2444 n4E} (=1~4)
L, kA A9 2487} (k=1~9)
ey, A S5AA Aot

33 EE O

2 dAgolA AAT EFREYPS SAS Ver
825 ©]-8-3}%31, GLM (Generalized Linear Model)
EAZS Aese a7 Audsols Bad
B AbEo] A TYPE M AFHS ©]83+9
T

e sglen, HaAlw BRIt A
o

7] A,

LSM(i(5)) :i(j)HA axe] Hax A

BA (i = j)

(2 RE24 U 857t 27

7} Ao A7He A adel U AR
FAL 93 24 g2 BHRge ggy ¢
on FEHLE SAF, A, AR, A%
A, FE 1%, 4% X H/IE gl
9= B2l

Genetic Parameters for Carcas Weight & Body Type in Hanwoo

Y iiklmz i i+ YE ij+ SE ik+ L ﬂ"’

SE 4
L

by
X

ijkim

aQ jikim -

€ ijkim

DA Al A SRS

b 1X ikim ta iiklm+ e ijklm

Qo] jan A1l ki
ZA71e], m
A =EAel Ue Z4A

AR A5t

g

R
ol

A Gdol kA SAAEe] 1A
a7 (k=1~4)

DA FEe] A A e g s

7} (1=1~9)

L magale) 1214 I

DA FEo miA =59 ¥
o] (Covariate)

L ARl A7 A AT ~NOA 0%

B

L 7E 24709 el oA ~NOJ 0 %)

B oo M= EM-REML algorithmS- v}&o.

= Ak

X 2% REMLF0 (Misztal, 2001)S

gl FARFE FASPon, FRAE
1]

=101 olsl® Al ¥ FEAMS eItk
o] Ealo] ozl EA—FEA 3hS o]
ato] f-48, AR og3 o]l
t},
)
h2 — Ga
02—0- )
COVos) ¢+
rg= (i#7)
0a(i) X Ta(j)
COV, 1)
Tp= > — (G =7)
Tp(i) X Tp(h)
o714,
oo = 37HA fEa,
e = AN,
rp = E@PFo|Tt

—159—



Koo et al. ; Genetic Parameters for Carcas Weight & Body Type in Hanwoo

6.48 +2.43 7| = o|n, AT 377.30
+4559kg, A3l 136.14 +4.51 cm, A AF-31 137.79
+462cm, A 157.77+697cm, T4 7755+
3.62cm, ¥ 51.72+4.30cm, 117 5504 +3.19
cm, 87ZFE 5021+296cm, % 48.29+294
cm, F=Z 29.12+2.04cm, &9 217.31+11.36
cm= LERTE

Aaree-s g 7= 1993 1271 % 5-H
AlZFate] 20073 131702744 Algal A s
stom, t3le] FE = BT dE5E$on.

2 AFA 2AME SAMS-Y] EATS
377.30 £ 4550kg .2 & 5(2002)°] ZAMEE 724
dH o] AMES- WEAF 301.1+34.3kgd &
5(2007)0] A=9] 1017 E=FFo|A =9 3
$-o] =AF 321.42+5362kg Bt A e
Wtk o ot Aol nld] =AFol =

off o
ki
&Y

> e to o T

N
fon
i)
50)
0
1o
Ol
ic]

y y —
el 17l Aol digk EAMHEAEE Table
3o FAISHATH
A Avny SAFy AYgde SA4d
Tof, EAAA a7l EAAYY B
oA %] §-9]4(p<0.01)S LFERNIITE
FAEEY ave A gEo 1

89l

Fgdo] Wty oS F2F
Add e a3 9A ZE FAgA xR

Table 2. Phenotypic means and standard deviations for carcass weight and body type

measurements in Hanwoo steer

Traits No. MeantS.D Min Max
Age” (month) 1,587 26.48+ 2.43 20.00 39.00
cW? (kg) 1,587 377.30+45.59 240.00 531.00
wH? (cm) 1,587 136.14+ 451 119.00 150.00
RHY (cm) 1,587 137.79+ 4.62 120.00 152.00
BLY (cm) 1,587 157.77+ 6.97 135.00 181.00
cDp? (cm) 1,587 77.55+ 3.62 62.00 89.00
cw” (cm) 1,587 51.72+ 4.30 39.00 72.00
RLY (cm) 1,587 55.04+ 3.19 44.00 66.00
RW? (cm) 1,587 50.21+ 2.96 40.00 63.00
™Y (cm) 1,587 48.29+ 2.94 39.00 60.00
HW™? (cm) 1,587 29.12+ 2.04 22.00 38.00
cG™? (cm) 1,587 217.31+11.36 163.00 251.00

Note : AGE", Represents the age at slaughter; CW?, Carcass weight; WH?, Wither height; RH”, Rump height;
BLY, Body length; CD® Chest depth; CW”, Chest width; RL®, Rump length; RW?, Rump width;
TW, Thurl width; HW™, Hipbone width; CG®, Chest girth
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Table 3. Source of the variation, degree of freedom, mean square and test of significance

for each trait

Source d.f CW WH RH BL CD CW
Year 9  143523.32*%* 646.96**  575.70**  2001.82**  1089.01**  1305.88**
Season 3 349364.01** 980.37**  509.87**  3798.34**  1816.16**  2311.80**
Location 8 12372.55%*  90.34** 97.50%* 190.68** 96.49%* 76.26%*
Error 1566 121939.11  474.32 374.54 1546.84 801.07 964.92

Source d.f RL RW TW HW CG
Year 9 530.32%* 566.27** 397.05** 169.65** 8617.84**
Season 3 900.14** 885.56** 649.27** 180.42%* 11035.33**
Location 8 91.61** 83.11%* 88.20%* 30.01%* 21882.80**
Error 1566  410.31 420.90 311.38 115.41 923.81
* 1 p<0.01.
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Table 4. Least-square means and standard errors for carcass weight and body type
measurements of year of birth in Hanwoo steer

Year Cw WH RH BL CD Cw

1995  330.6°+283 1353433 138.0"+3.6 152.8°453  74.9°+2.0 48.5°+3.3
1996  3105°+186 133.3° +30  137.0™+26 151.8°+47  73.07+1.8 455 425
1997  333.4°+30.0 132.2° #37  1337° #35 1514°+55 7327423 46.3"+3.6
1999  362.7°#345 1353441 138.1"+42  157.9%+65  78.5°+3.0 52.4"+3.3
2000  348.0+0.0  1325° #0.7  134.0° 14 1555421  73.0'+4.2 50.0%+1.4
2001  387.6°+37.7 137.0°+38 1382%+39 159.1%+53 76427 51.6"+3.3
2002  383.4°+359 1383% +4.1  139.0°+44 157.9°+55  77.9°+2.6 51.7%+3.0
2003  3845°+37.4 137.0°+33  139.0°#35 158.3M+45  795"+2.1 54.3"+2.3
2004  407.0°+411 134.7°+60 1359463 159.9°+54  80.5°+3.1 54.0%+3.1
2005 ~ 4134°+375 138.4% +41  139.9° +43  162.1°#57  80.8°+25 55.3° +3.7

Year RL RwW T™W HW CG

1995 53.8"+2.5 49.5™+2.4 471420 30.1° +1.8 206.5° +7.0
1996 54.0°+0.8 4857 +1.0 455" +1.7 29.0%+1.4 196.0° +2.6
1997 51.7°+2.3 46.1° +2.1 4597 +2.6 27.0° +1.9 201.6 +8.7
1999 54.7°42.5 50.2" +2.3 478423 28.3° +1.7 216.9°+7.5
2000 55.0"+0.0 49.0" +2.8 465" +2.1 28.5™ +0.7 209.5° +0.7
2001 55.3°+2.9 50.3° +2.6 48.0° +2.8 29.0%°+1.7 220.9° +8.6
2002 55.1°+2.9 50.1™ +2.1 49.9% 428 29.7°+1.8 216.1° +8.6
2003 53.9°+1.7 50.6™ +1.3 470415 29.6™°+1.6 220.0°+6.4
2004 55.4"+1.8 51.0° +2.4 48.6™ +2.2 30.0° 1.6 224.9°+8.7
2005 58.0°+3.3 52.9° +2.4 50.9° +2.8 30.0% 2.1 225.9°+8.3

Note : Means with the same letter are not significantly different at p<0.05.

Table 5. Least-square means and standard errors for carcass weight and body type
measurements of season of birth in Hanwoo steer

Season Cw WH RH BL CD Ccw
Spring 410.9°%+375  137.5°+4.8 138.9°+5.0  160.8%55 80.6°+2.8 54.7°+3.5
Summer  388.9°+40.1  137.0°44.3  138.3"+45  150.3%+59  78.0+3.2 52.5"+3.6
Fall 34334337  134.2°+40  1364°+43  1541°%63 75332 49.0°4.1

Winter 337.3436.9  134.6°+3.2 137.4"+37  154.6°+5.3 74.8°+2.6 48.6°+35

Season RL RW ™ HW CG
Spring 56.9°+3.0 52.0°42.6 49.9°42.9 30.1%1.8 224.9% 8.7
Summer 55.5’+3.0 50.7°+2.6 48.7°+2.8 29.3°+1.9 220.6"+ 9.1
Fall 53.3°+2.8 485°42.8 46.9°42.5 28.4°42.1 208.6°410.2
Winter 54.0+1.7 48.8°+1.7 46.8+1.8 29.3+2.5 207.3%+ 8.6

Note : Means with the same letter are not significantly different at p<0.05.
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Table 6. Least-square means and standard errors for carcass weight and body type
measurements of location of birth in Hanwoo steer

Location cw WH RH BL CD Ccw
Gyeonggi 3845°439.3 1364% +4.1 138.1%"+43 1584™+56  77.8°+3.3  52.6°+4.0
Gangwon 391.1°449.3 136.7* #4.7 138.0"+4.8 159.1°+67 78.7°#36  52.2"+43
Chungbuk 37384453 136.1"+43 138.0"+45 1585"+6.6  77.6+3.4 516 +4.6
Chungnam 368.2°+43.9 1351452 136.7° #5.1 156.0“+75  76.9+37  51.07+4.3
Jeonbuk 381.6™+515 136.9° +46 138.6° +4.6 157.9°+67 78.3"+38  52.3%+45
Jeonnam 371.0451.9 134.9° +44 1365 +43 1556°+66 767 +37  50.6°+5.0

Gyeongbuk 374.0439.7 1353™+4.2 1371447 157.1+64  77.07433  51.2%+4.1
Gyeongnam 369.4°442.1 13650 +4.2 138.2"+44 1580%+6.2  76.87+37  51.2%+4.1

Jeju 371.2%441.7 134.2° #51 1352°+44  157.9%+49  77.3%+31  51.6™+36
Location RL RW TW HW CG

Gyeonggi 55.7°+3.2 50.9%°+2.6 48.9°+2.7 29.4%+2.0 2195%+ 9.7
Gangwon 55.6° +3.4 51.0° +2.9 48.7°+2.9 29.6°+1.9 220.7° +11.2
Chungbuk 55.6° +3.3 50.6%+3.2 48.6°+3.3 29.1° +2.0 216.1°+11.8
Chungnam 53.7°+3.3 495°+2.7 47.3"+31 2857+2.3 216.2° +10.7
Jeonbuk 55.5° +3.0 50.6™+3.1 49.0°+3.1 29.4%+1.9 218.4°+12.1
Jeonnam 54.0+3.3 495 +3.1 47.2"+3.2 28.9+1.9 214.6' +12.0
Gyeongbuk 54.6™+2.6 49.7° 2.8 48.4° 425 28.3"+2.4 216.9%+ 9.6
Gyeongnam 54.8° +3.0 49.4°+2.9 47.7° +2.6 29.2+1.9 2145 +12.1
Jeju 54.19+3.2 50.4° +2.6 46.9°+2.2 28.9"+1.2 217.67+8.0

Note : Means with the same letter are not significantly different at p<0.05.
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Table 7. Heritabilities and variance components of carcass weight and body type measure-

ments in Hanwoo steer

Traits 0 0’ h?
cw 314.900 948.100 249
WH 3.201 13.380 193
RH 3.084 14.780 173
BL 5.068 26.250 162
CD 1.273 5.644 184
cw 2471 8.795 219
RL 0.997 6.096 141
RW 1.105 4.363 202
T™W 1.310 4.903 211
HW 641 2.613 197
CG 17.360 49.200 261

Table 8. Genetic and phenotypic correlation coefficients of carcass weight and body type
measurements in Hanwoo steer

Traits Ccw WH RH BL CD Ccw RL RW TW HW CG
cw 562 447 600 492 824 375 457 493 33 770
WH 507 944 583 192 528 410 420 370 585  .267
RH 464 .908 488 206 479 393 450 258 523 .269
BL .640 570 539 615 620 584 403 337 503 494
CD 657 514 495 594 629 521 551 361 252 717
cw 733 413 400 478 615 379 604 509 416 745
RL 576 505 473 550 527 497 723 675 417 511
RW .664 453 446 529 569 609  .685 662 542  .669
T™W .584 423 388 450 479 499 654 681 350 443
HW 465 374 373 384 366 408 465 513 475 .196
CG .850 471 436 601 732 779 558 648 523  .400

Note : above diagonal is genetic correlation coefficient and below diagonal is phenotype correlation coefficient
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