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ABSTRACT

This study evaluated the potential of conformation traits (CT), including body width score (BWS), body height (BH), body length (BL),
and body depth (BD), for indirect selection of carcass weight (CW) in Hanwoo cows. The analysis utilized 972,305 phenotypic records
and 1,652,808 pedigree records. Breeding values were estimated for CT (WEBVcr and PEBVcr) and CW (WEBVew and PEBVew), based on
the presence or absence of CW observations, including a validation subset of 10,040 animals. A multiple correlation coefficient of 0.47
was estimated from the regression of WEBVew on PEBVcr. To reduce dimensionality and multicollinearity among the conformation
traits, principal component analysis was conducted. From this analysis, the first two principal components explained 93% and 4%
of the total variance, respectively. Regression of WEBVcw on these two components estimated the coefficient for the first principal
component at 5.56 & 0.11, with a multiple correlation coefficient of 0.46. This suggests that conformation traits can serve as effective
indicators for indirect selection, potentially contributing to the genetic improvement of carcass weight.
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MATERIALS AND METHODS
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Table 1. Statistics for number of subclass on statistical model for genetic analysis on conformation traits and
carcass weight in Hanwoo cows

Traits Effect Number of levels Mean SD Min Max
Conformation UBCS 9 61,060 87,893 399 254,481
Loc 1,090 504 500 27 5,532
Measurer 39 14,091 11,429 768 44,843
MYM 107 5,136 3,707 35 13,834
Mage 52 10,568 8,406 816 26,340
Carcass SYM 103 6,338 2,990 879 13,510
Sage 48 13,601 4,048 6,097 22,125
Loc 1,090 599 604 72 5,259

UBCS: Body condition score, Loc: Si-Gun group of farm location, MYM: Year-month at measurement date, Mage: Month of age
at measurement, SYM: Year-month at slaughter date, Sage: Month of age at slaughter
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RESULTS AND DISCUSSION

1. YUHrE A2
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Table 2. Descriptive statistics of age-adjusted conformation traits and carcass weight in Hanwoo cows

Trait(unit) N Mean SD Min Max
UBWS(score) 549,541 5.72 1.08 0.76 9.37
BH(cm) 545,149 130.10 2.15 123.94 137.72
BL(cm) 542,318 154.22 3.05 144.75 167.47
BD(cm) 545,366 72.10 2.18 65.97 80.39
CW(kg) 652,832 362.47 46.35 226.26 510.14

UBWS: Body width score, BH: Body height, BL: Body length, BD: Body depth, CW: Carcass weight, Phenotypic records for
conformation traits and carcass weight were adjusted to 38 months of age at measuerment and 45 months of age at slaughter,
respectively.
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Table 3. Analysis of variance and significances for conformation traits and carcass weight by source of effects in
Hanwoo cows

Type III mean square

Source DF IBWS BH BL BD W
2BCS 8 30,182.79° 133,0985™ 240,842.9™ 184,879.0™

Measurer 38 1,344.2° 29,391.8™ 132,780.0™ 10,105.8™

MYM 106 20.5% 2829.0° 11,752.6™ 1,688.3™

Mage 51 2451 12,956.6™ 12,439.8" 4,.847.9%

Loc 1,089 0.5% 99.4° 340.9" 3357 4157.0™
SYM 102 594,004.8™
Sage 47 231,125.5™
MSE 0.3 747 169.5 223 1,374.6
R 0.96 0.98 0.97 0.98 0.96

UBWS: Body width score, BH: Body height, BL: Body length, BD: Body depth, CW: Carcass weight,
2BCS: Body condition score, MYM: Year-month at measurement date, Mage: Month of age at measurement, Loc: Si-Gun group
of farm location, SYM: Year-month at slaughter date, Sage: Month of age at slaughter
roviy
: p<0.0001
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Table 4. Estimates of genetic parameters and variances for conformation traits and carcass weight in Hanwoo cows

UGenetic parameters 2Variances
BWS BH BL BD CW 04° o
YBWS 0.17 .623 .640 716 .394 0.108 0.524
BH 328 0.37 .866 .800 444 1.587 2.708
BL .350 .695 0.30 .820 480 2.218 5.110
BD 419 .535 .539 0.25 460 0.871 2.646
CW .086 A17 105 .095 0.54 1233.8 1072.8

UDiagonal: heritability, above diagonal: genetic correlation, below diagonal: residual correlation
20,2 additive genetic variances, 0. residual variances
YBWS: Body width score, BH: Body height, BL: Body length, BD: Body depth, CW: Carcass weight
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Figure 1. Adjusted phenotypic and genetic trends for carcass weight by birth year in Hanwoo cows. WEBV:
Breeding values estimated using the whole dataset; PHE: Adjusted phenotype; CW: Carcass weight; n(P): Number
of records for adjusted phenotypic carcass weight by birth year; n(G): Number of records for estimated breeding
values of carcass weight by birth year
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Table 5. The correlation coefficients between the estimated breeding values of conformation traits and carcass weight
in the validation group of 10,040 Hanwoo cows

Variable PEBVsu PEBV3L PEBVEp PEBVew WEBVew PHEcw
UVPEBViws 0.84 0.86 0.89 0.75 0.43 0.26
PEBVeu 0.95 0.93 0.75 0.45 0.27
PEBVg., 0.93 0.78 0.46 0.28
PEBVsp 0.74 0.44 0.27
PEBVew 0.60 0.33
WEBVew 0.95

UPEBV: Breeding values estimated by excluding carcass weight phenotype in the validation group of 10,040 Hanwoo cows,
WEBV: Breeding values estimated using the whole dataset, PHE: Adjusted phenotype, BWS: Body width score, BH: Body
height, BL: Body length, BD: Body depth, CW: Carcass weight

Ao JlojA WEBVewE o]-85t0] 47 AAFE A o] PEBVO] tidt HAATEA 9 S3|7 24 AA
WEBVewol| thh 4712] AAFg 2 PEBVE] H/F LA S AT EH PEBVs O] WEBVewoll 7Y 3A] o] ¥ao
O 11 th3-2 PEBVsws, PEBVen®| 12 H, PEBVep= -2 'WEFO = FFFotal QUct T8 AA 23t 4 3=
S/BAS 0505 T} thh W2 0472 FHEQ, 2 SERiso] thiet S| A S A 23t PEBVerE A 2JSH AA
PEBV 3|FAl4= 25 x49] IS LERH BHAo) PEBVenOll thet A= 9] E3HE eI S-S & 4= AU
7+ Eg]H o] st thaaAl A o] 25| whiRol] 448 A4S 5ol AAFEE 1 Tl EAIE Sl

4ol g2 BRsiolc

L

Z of

2% odl

ool mﬂi_‘?TE

0o R

W o R xo
lo © 10 rlo @

my
ol
-
£
N
N
=1
o>,
>~
-
ol

ofN
e
OSL‘

J‘$~

Journal of Animal Breeding and Genomics 121



Efficiency of indirect selection for genetic improvement of carcass weight using conformation traits in Hanwoo cows

Table 6. Regression coefficients and partial correlation coefficients for estimated breeding values of carcass
weight with whole dataset on estimated breeding values of four conformation traits with partial dataset in
validation group(R?=0.22)

. Regression . .
Variable PLSE e Sl VIF Partial correlation
UVPEBViws 24.41 = 3.38 7.22 <0.001 5.09 0.07
PEBVeu 2.59 = 1.03 2.51 0.012 11.39 0.03
PEBVg, 10.22 4= 0.93 10.95 <0.001 12.62 0.11
PEBVen -4.04 = 1.53 -2.63 0.009 11.54 -0.03

VPEBV: Breeding values estimated by excluding carcass weight phenotype in the validation group of 10,040 Hanwoo cows,
BWS: Body width score, BH: Body height, BL: Body length, BD: Body depth

470 AFE 2] PEBVO| thsto] 13} % 23 743 2.0] 3183F0] 217} 3704, 0.1800.2 4749] AL ol chat F40]] o702 A
watoick aebd EAES) S0 e gistel AARI RS 7ho) §07) AR 2 o5 B 7o) hETANS SEskn 5
Yuiso] AL 139 23 FYEO R Zastol o5 BT TAFTO) A Fsto] 2 A 0469 A TS Y
ch olef 252 2 o, 7he] YAHAES SAE) S8 A1 ol ol A I A& AT o= o1

7| RS A &80l = A

CONCLUSION

B ATE 3 U 549466F-2] AL AHR, 652,8325-9) EARFE B 1,652,808 FEARES F-E5o] A Fol| i HP A
e B AL AP, AN A2 E ol =AFY AT aukE gokEth £ W&o a7le] A AT EAFol thet &

o] U 83719 ol 5 2 1|) YT BASI O] 57 2] Yol BEYTDE AYstol wAIF HHY 42 §F
o ke 7t B Y2 F7He] HHES Jotugleh 3t 2t P FHRF ) HTUA L AR FHKFNN
2% BAL Folol BAIF AL HEE ohusleh B AL B ae) EAF S A A mA1F] chet R ¢
o HESFS UAIS SN E BT AT 12kt F7HT 2L AT 4 AR, ol 2 AL §HE 2AH7H

=2 =2
0.17~0.370] 2L T4 Z1to] SAANE (0390482 24 &9 o1 47] AAFE 2 o] pEBVE} E4|Z2] WEBVRFe] EAMA| = 047
2 47 AAFE A o] =AF2] 7ol d&Fetal S & 4 AATE T3 470 AAFE A Foll= BLo| 71 3A] JFekal il o
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