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ABSTRACT

This research was conducted to analyze the effects of raising farm on the heritability and breeding values of Hanwoo cows for
their carcass traits, including cold carcass weight (CWT), back-fat thickness (BFT), eye-muscle area (EMA) and marbling score
(MAR). The carcass data and pedigree data were collected from steers raised on Hanwoo farms in Pyeongchang-gun,
Gangwon-do, South Korea. Three analytical models were applied for the estimation of heritabilities and breeding values. The first
model (model 1) included slaughter house-year-month combination as fixed effects and age at slaughter was fitted as linear and
quadratic covariates. The second model (model 2) was similar to model 1, but raising farm was additionally included as random
effect. The third model (model 3) was similar to model 1 but farm effects were additionally included as fixed effect. The
comparisons between the model 1 and the models including farm effect (model 2 and model 3) revealed that heritability estimates
from model 2 or model 3 were smaller to those from model 1 for all carcass traits. Especially, obvious decrease of heritability
was observed in CWT where heritability was 0.23 from model 1, 0.15 from model 2 and 0.18 from model 3. The maximum log
likelihood of the model 2 and 3 were higher than those of model 1 for all traits. In model 2 that raising farm was included as
a random effect, the ratio of farm variance to the total phenotypic variance were ranged from 4% (EMA) to 18% (CWT). Top
10% and bottom 10% of female cows were selected based on the breeding values from model 1, and the Spearman's rank
correlation coefficients among models were estimated for each trait within selected group. The correlation coefficients were ranged
from 0.57 to 0.95 in top 10% group and from 0.68 to 0.95 in bottom 10% group. These results show that the discrepancies in
the rankings of breeding values can be based on the models applied. In conclusion, the results obtained in this study suggest that
the herd effect or farm effect should be included in the analytical model when breeding values are estimated with the purpose of
improvement of carcass traits of Hanwoo breeding cows.
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Table 1. Frequency distribution of farm and animals

by farm size
Herd sige® Frequency Relative Frequency
Farm Animal Farm Animal
1 18 18 9.73 0.17
2 16 32 8.65 0.29
3 8 24 432 0.22
4 19 76 10.27 0.70
5~9 21 140 11.35 1.29
10~19 15 209 8.11 1.92
20~49 27 934 14.60 8.58
50~99 25 1881 13.51 17.27
100~594 36 7578 19.46 69.57
total 185 10892 100.00 100.00

* Number of steers slaughtered by farm.
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Table 2. Data structure

Item Value
Number of:
Steers with carcass records 10892
Sires in carcass data 126
Dams in carcass data 8280
S-Y - M* groups 171
Raising farms 185
Animals in pedigree data 22776
Sires in pedigree data 396
Dams in pedigree data 11489
Generations in pedigree 10
Animals” having both sire and dam informations 15652
Animals having sire informations only 6
Animals” having dam informations only 6

* Slaughter house-year-month contemporary group
® Animals in pedigree data
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Table 3. Simple statistics of age at slaughter and four carcass traits(CWT, BFT, EMA and MAR)

Ttem MEAN STD MIN MAX (6)%
Age at slaughter (day) 921.83 65.88 650 1197 7.15
Cold carcass weight (CWT, kg) 417.47 44.05 225 560 10.55
Back fat thickness (BFT, mm) 13.17 5.35 2 49 40.60
Eye muscle area (EMA, cmz) 90.47 9.98 45 141 11.03
Marbling score (MS)" 5.59 1.86 1 9 33.34

* Scored on a scale 1 (poor) to 9 (best).
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Table 4. Variance components, heriabilitis estimated by different models in Hanwoo carcass traits

Traits Item Model [ Model 1T Model 1T
Animal 365.88 268.47 261.02
Farm 319.50
Residual 1219.01 1177.63 1180.98
CWT Total 1584.89 1765.60 1422.00
h? 0.23+0.04 0.15+0.03 0.18+0.04
q 0.18+0.02
logL —44900.86 —44629.70 —43956.12
Animal 7.63 7.14 7.04
Farm 2.02
Residual 19.65 19.01 19.041
BFT Total 27.245 28.173 26.08
h? 0.28+0.05 0.25+0.04 0.27+0.05
q 0.07+0.01
logL —23055.71 —22939.43 —22687.18
Animal 8.18 7.04 6.45
Farm 3.77
Residual 77.32 76.01 76.03
EMA Total 85.49 86.82 82.49
h? 0.10+0.03 0.08+0.02 0.08+0.02
q 0.04+0.01
logL —29438.26 —29370.39 —29016.19
Animal 0.71 0.63 0.64
Farm 0.263
Residual 2.55 2.51 248
MAR Total 3.25 3.40 3.18
h? 0.22+0.04 0.18+0.04 0.21+0.04
q 0.08+0.01
logL —11750.38 —11678.12 —11591.64

q’: The ratio of fattening-farm variance to total variance

CWT, BFT, EMA and MAR; cold carcass weight, backfat thickness, eye-muscle area and marbling score, respectively.

Az Ztzke] fAES 033, 0.51, 039 2 0.528 HIE 0
1, Hwang 5(2008)> SolfAE& AXSE Hit 7264H &5

2 AdFelA F4E F4E 52 4 SEHARARE ol&ste]  d AndA FAT =AF, AT, sAHA 2 TuAHE
A48 g2 AlEe f483) vasnd Az 2 Ho Ao 9o §H=E 77 030, 044, 037 2 0442 Bty e
Z #iEEd, Roh 5(2010)0 Foid g2he-5 A BlSA 9 7FRTH 2AR ARE ol8stel F4E 4852 Roh
7% A 9% 9309 AN =33 Auold FAF 4 5(2010)°]4 Hwang 5 (2008)0] sHHAARANAN F43 AL
g8 SAF 034, SAWFA 050, 5AWA 039, LHALE  BoE vk A9, Kim 5201008 29E FHAY ¢ A
0.52% I3 FUAAS vl AXSE Hit 72990 =53 Ao die =AT, SANTA, SAUA 9 SRz {4

-329-



Lee et al.

FAAZ 72} 0.20, 0.33, 0.07 2 0.25% H13}%0H, Won

2 A g9 Aol gt °%j
24, 2 0360% Hislglal,
ekt 874 Eﬂ%‘: AR Aol A AR et
A AgolM =AF, SATA, % AHA, &
< 47 0.17 0.21, 0.10 2 0.18% WE3}}
vetell A gk EAG Al gk AsrE A AUE
AT A= ﬂomﬂ olgl ARt %fﬂb}a}% AR AR g
AOE FUEE dioA A A7ATE B
A Emﬂ_ﬂr FEHNA Adje SRk
2 AR ARETE A
44 14, 7, 4 2 9% 2181 £EHE
Z}Eoﬂ’ﬂb 7—}7—} 9, 6, 3 @ 7% H591, Arakawa 5
(2009)‘> A Skl djadE AYE AEThe] At
Elass J_Zﬂv 499.7kg’, SAHF 0.08 cm’, SAHA 4.4 cm’,
ZUAREES 0.05 grade’® HatgiEd] o] AS AARA v
= ﬂ*é}ﬂd 247} 21, 10, 7 2 10%%th 2 AFojs md 22
FA4% 247k Aol i3t AR ETE BAME 18%, 7%, 4% 2
8% Sojo 5 (2006)7 Arakawa % (2009)0] U311 3E0]A
o 7%‘49} Hl%=3k 27191 Ao s sy §9 Parkkonen
S (2000)> AHV=oA ASEE oojMF F2ERIF i)
s OH&JJ& AN NAREE AE3te] EAg AT
FEolv Aol wet AT g FHEs 0.07~0.149] MR
T2al AR s7Re BAF g2 B ATolA F4H 18%¢l 1lsh
AR 47~57%2 W9E Bag v otk

3448

—_
[\
=

=

o M
oﬂ

A (2008)]]
%%ﬂ 297)

SRR

do mle x N off

o ot o 2 1o pfr I3

= 13 rE oo oX
7]
8
o
0
~~
[\*}
S
(=)
(®))
N
rlo

EJE

AT

2. 5710 249d "

Rl

Table 59 dEHdS FASE AA AA 22,7767 AAS-
o] ojn] 828050l et el A §F7}e] HHAE dAER
FAEF

; Raising Farm Effect on Genetic Evaluation

A A= 2277679 745 2H 20 o8 F4E A &
7k BiAlE EAF, SANTA, SAWUE 2 npEYo] 747}
158 —0.15, 022 2 0.12 2832 29 19 o3 F4d P

FE7F] HitA= 474 1.71, —0.16, 023 2 0.12% YER}A
Jﬂﬂl*ﬂ zd 1o ogt HiAzh el 20 o x| B}
2 A B3k AA$- ofn| 8280$L~ BRste] Ak =
xﬂ% SZ71e FEANE 2d 1904 0.74, 29 2004 0.55 18

wd 304 0475 UYER} H71E9E ifé}sw ok w0
*M HaAzp 2d v 2 3049 HitA] Hp v F A
Btk

HJO

>

3. 2 |3FIte| 2E 2 dEAr

(i

0

Table 6= &A=l Yeld= A 744 22,7765F5 o=
dto] A —eréﬁi SE7H =9 et vEe] 7
Al$- oln] 828055 o R dto] FAHI Sk Bl 7 &
9 A, 2d 1°ﬂ AT SF7F A9 10%9F 3 10%9

z o A mdl 7 =94

oJaf el 49l 5

a2

LR

°ﬂ ZHTE]—W Aket Qﬂ =g k.
§371) Bl 3 4uASE PR Avnd 44 9% Aa
o & 22,7765 AAS- ofn] 828055 tdo® 43 9
AT 2 Aok HolA qskedl, AMG9] BE ovE o
o= fﬂ Az 2d 13 2d 2 Alele] AASTL
0.96~0.99, 22 13} 2& 3 Apo]o] AFAIF7} 0.94~0.989] H9
g 2ok a3 AAE on] FolA BE 1o A% 4 5%
7F 49 10%0] SFEE 828FE tioR 3 Ao F4d
2 1Y 13} 2d 2 Alole AJRAGTT} 0.68~0.95, B 13 B
3 Abole] AL 0.57~0919] WS Helom, mdl 1o &

Table 5. Means for breeding value (BV, mean * standard deviation) of all animals in pedigree file and cows of

slaughtered steers by model and traits

data set Traits Model 1 Model 2 Model 3
CWT 1.71£7.70 1.58+6.31 1.46+6.19
All BFT —0.16£1.24 —0.15¢1.16 —0.16+1.15
(n=22776) EMA 0.23+1.10 0.22+1.00 0.21+0.94
MAR 0.12+0.35 0.12+0.32 0.12+0.33
CWT 0.74+6.28 0.55+4.96 0.47+4.82
Cow" BFT —0.12+1.01 —0.12+0.96 —0.13+0.94
(n=8280) EMA 0.16+0.85 0.14+0.76 0.1240.71
MAR 0.08+0.29 0.07+0.27 0.07+0.28

* Dam of steer in the carcass data

CWT, BFT, EMA and MAR; cold carcass weight, backfat thickness, eye - muscle area and marbling score, respectively.
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Table 6. Rank correlations between models for all animal (n=22776),

Raising Farm Effect on Genetic Evaluation

all cow (n=8280) and 10% top and 10%

bottom cows® selected on the breeding values estimated (EBV) by model 1 and percentage of cows in

common within selected group

Correlation coefficients

Percentages of cows in common

Traits Comparison

All animal All cow Top 10% Bottom 10% Top 10%" Bottom 10%°

CWT M1 - M2¢ 0.95 0.96 0.78 0.75 83.70 81.16

M1 - M3° 0.94 0.94 0.75 0.68 81.52 78.14
BFT Ml - M2 0.98 0.98 0.68 0.95 82.00 93.72

Ml - M3 0.96 0.96 0.57 0.93 77.29 91.43

Ml - M2 0.98 0.99 0.93 0.93 93.12 90.94
EMA

Ml - M3 0.96 0.96 0.84 0.87 88.29 86.11

M1 - M2 0.99 0.99 0.95 0.88 92.39 89.01
MAR

Ml - M3 0.98 0.98 0.91 0.79 90.70 85.63

* Cows with progeny records

® Coincidence percentages of cow among 10% best for cow EBV given by modell and 2, and model 1 and 3

¢ Coincidence percentages of cow among 10% worst for cow EBV given by model 1 and 2, and model 1 and 3

d Comparison of model 1 with model 2
¢ Comparison of model 1 with model 3

CWT, BFT, EMA and MAR,; cold carcass weight, backfat thickness, eye-muscle area and marbling score, respectively
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