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Estimation of genetic parameters and analysis of
environmental effects on carcass traits of the Hanwoo
brand steer

Dong Jae Lee, Duhak Yoon*

Department of Animal Science and Biotechnology, Kyungpook National University, Sangju, 37224, Korea

ABSTRACT

The aim of this study was to estimate the environmental effects and genetic parameters on carcass traits (carcass weight,
eye muscle area, backfat thickness and marbling score) of 8,027 commercial Hanwoo steers. The data was collected from
458 individual farms for 2007 to 2015 in Jeongeup area of Jeonbuk province. Environmental effects were subjected to
ANOVA and genetic parameters were estimated using a multiple trait animal model and average information restricted
maximum likelihood (AIREML) procedures. Mean and standard deviation for the CW, EMA, BFT and MS were 444.00+45.11
kg, 96.261+11.64 cm’, 15.35+5.47 mm and 6.8811.84 score, respectively with carcass traits significantly affected (p<0.001)
by slaughtered year, season and location. Estimated heritabilities for CW, EMA, BFT and MS were 0.52, 0.39, 0.39 and
0.47, respectively. Genetic correlation of CW with EMA, BFT and MS were estimated to be 0.42, 0.38 and 0.17, respectively.
Genetic correlation of EMA with BFT and MS were estimated to be -0.03 and 0.41, respectively. Genetic correlation of BFT
and MS were -0.02. These results could be useful as basic data for the improvement of Hanwoo in commercial farms.
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S AR E o &5l 7iA H K, e R 9l =A/g AL BHExeko 2 e AlFHgtom, A =59 8,0275 = o] (sire)
7} 149%(2F 545 /sire), o]m](dam)= 5,0375(2F 1.6%F/dam) 2 F/d=]0] Q3ich Aol AR =X A2 =x%(Carcass
Weight; CW), S4ATH4] (Eye Muscle Area; EMA), SA%5|(Backfat Thickness; BFT) 2 WA %= (Marbling Score;
MS)E ol-&sllth Bt 9l R4 245 e =5 A%, 3 9 =229 Rl = Table 17+ 2tk

Table 1. Number of records of Hanwoo steer by year, season and location of slaughter

Year of Slaughter No. Season of Slaughter No. Location of Slaughter No.
2010 1,405 Spring 1,806 Seoul 1,384
2011 1,401 Summer 1,580 Gyeonggi 1,554
2012 1,255 Fall 2,065 Chungbuk 3,758
2013 1,813 Winter 2,576 Jeonbuk 1,156
2014 1,607 Jeonnam 138
2015 546 Gyeongnam 37
Total 8,027 8,027 8,027
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2 86.11:£10.71 cm? (CV; 12.44), SA%7 9.91:£4.06 mm (CV; 40.97), % AR 5.0141.01 score (CV; 20.16)2 2.3
&t 213, Smith 5(2007)-2 Brahman 741943072 thd 0 = 242} Al15, SAT2] 8 SAF700M 242} 336.45+36.89
kg (CV; 10.96), 85.98+8.72 cm? (CV; 10.14), 0.87+0.42 cm (CV; 48.28) 2 H 1k AntRTEH SAFAS Alelet oh2 o
A B S7HE Y om, ol o] & fARIAL sk Ze & 4 A9tk
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Table 2. General means and standard deviations for carcass traits of Hanwoo steers

Traits No. Mean =+ SD Min. Max. CV (%)
CW (kg) 8,027 444.00145.11 317 573 10.16
EMA (cm?) 8,027 96.26+11.64 64 128 12.09
BF (mm) 8,027 15.35+5.47 1 31 35.61
MS (score) 8,027 6.88+1.84 1 9 26.82

CW: Carcass weight, EMA: Eye Muscle Area, BF: Backfat thickness, MS: Marbling score, SD: Standard deviation, CV:
Coefficient of variation.

o] AT ATES AT EH, 8 5(2013)2 FY = W 170 7 TlollA] ARSE] o] 20051 €] 2011 Alelof| Z5F =& gt
S MR- 17,249%0l| tigt =AI1F, SATHA, SAEA 2 FUlAEe] et 9 EFHA= 217 437.0448.70 kg (CV
11.14),90.3+9.51 cm? (CV; 10.53), 12.1+4.32 mm (CV; 35. 86) 2 5.7+1.86% (CV; 32.43) 2.2 B 135}91 11, 0]&°] (2016)= 73‘
EA 1971 Altoll Al ARSE| o] 20009 58] 2012 71A] =55 SR 7 A 5.843 50l thigh =A%, SA A, SAFA B
TURIEEE = 217} 423.37442.52 kg (CV; 10.04), 90.39+9.45 cm? (CV; 10.45), 12.36+4.79 mm (CV; 38.75) & 5.34+1.91%
(CV; 35.77) 2.2 B33l on 5t 5(2018)2 Z=oj| A ARS-E]o] 20108156 2017714] 16~607H€ 5 Alo]of| =2 5he- 7
M- 53,992F5 02 ZAllF, SATHA, SAEA 2 FUAHEE 72} 437.74452.52 kg (CV; 12.00), 94.34+13.85
cm? (CV; 14.68), 13.50£5.27 mm (CV; 39.04) 2 5.94+2.0174(CV; 33.84) 2.2 E135}911, o] 5 (2019)2 L= U 871 Al
o] Yutl=7}ol| A ARSE 52004 1295 E] 2018 3Y7HA] E2H 3R AXNQ =2 242 100,7437119) BAATE= ©X1F S
Al SAREEA 2 ZURRE = ZF2) 430.77450.86 kg (CV; 11.81), 91.091+10.65 cm? (CV; 11.69), 13.29+5.17 mm
(CV;38.91) 2 5.67+1.884(CV; 33.11) & B115l9 0, 1= 5(2021)-2 =0l 4] ARSE]o] 2004014 2020717] EZH 7]
A9 47,013%0f| thell =A%, SATHHA, SAHREA 2D Ui EHE ol A ZF2) 426,77444.99 kg (CV; 10.54), 92.02410.75 cm?
(CV; 11.68), 12.99+4.85 mm (CV; 37.34) Y 5.7141.94% (CV; 33.98) 22 E15}9]ct. o] S B A&7} o] A7 ATS vl
o BH, =5 245 0] 3 9], S A=0e] 3 AR (B 22 7] 2) el whet Sto] ARt AT} A akgtol w5
TS AR5t RE Ao Z27El = AFS BT, 7IE/NGE B (ST EAMIEE 1A A)2017-538, 20174 7€ 129)0l|A]
k0] 2025 F3:QI TAIF, SATHE, SAWFA 9 A ES] -2 742451 kg, 94 cm?, 1.3 em 2 6,38 Fol|7t
A o211 Q128 & 4~ 9l om, ZRE N HHALE (2021 )0l A 20201 0f] =EH A= S AMIL-405,785F2] =X, SAIH
2], SA A 2 2R o) Y-S 717} 4474 kg, 95.0 cm?, 13.5mm L 5,970 2 B gt A yk= I 2jo| 2 B 4 ¢
o, I A9 ol e HHE= SARFAIY] 7ol 2t o] e, 5 7F =X A o] Ho|AlE H]ws T o] dol thE

WA P—% WE Hehlo] o= A& FU37} o] RO 2|1 g5 & 4= oH, o]= = ©RlQ] A o] of]e} T
= ol 2o wtefn s BT = B} o] 85 3 §29] #d2r} o] X,
AT 494 Ho| Aot SARFAIRE ZUHARFE 9] #olA|e7 A Uelig=t, o Aih= 3he-E ot
2 AAGHE A4t Aol = LpebtaL Q) oM (Hwang et al., 2014; Choi et al., 2015; Lee et al., 2016), 2]=2] A2 S0l A
= fAFSH dAto] HE]AtHCrews et al., 2008; Miar et al., 2014).
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g antse 7t ol tis) B 1w=of fold (p<0.001)0] Q= om, o] gt e S UERl= Rsquared g}
2 =A1F, SATHA, SAREA 2 ZUARFEolA] 242 0.06, 0.13, 0.03 2 00402 FA = o] = 5(2021), B 52013) B+
S(2011)2+ FrAFsFATH
Table 3. Analysis of variance for carcass traits of Hanwoo steers

Mean Squares
Source df W EMA BF MS
Year at slaughter 6 21590.5%* 1129.8** 366.7°* 85.6™*
Season at slaughter 3 30302.0%%* 1182.0%** 290.7%%* 21.9%*
Location of slaughter 5 19548.6™** 15909.6*** 152.6** 27.6°*
Age at slaughter” 1 539733.0** 12684.0°** 2684.0%* 307.6*
Residuals 8,011 1917.3 117.6 29.1 3.3
CW: Carcass weight, EMA: Eye muscle area, BF: Backfat thickness, MS: Marbling score
Y Covariate
*%:p<0.001.

22&52dro] gy}

Table 4= 3H9-0] AP o] Tt =S5 d = 0] E3HE YEPH Z1 02 TAl|F, SATHA SAYFA 2 FUA=olA Z¢
Fako] 24 AlF W7 -go)Ado] ol A QUL QT EA|F-2S 2010, 2011, 20150 TrAXLE 0} 2011 o] kA
k=5l oL tA] Z7kehe FAIE Blom, SAITHEA 9 SAFAIE 20109 =0l ThA 502 0 2 A Lehtom 5
ATHA2 Aol mat F7to] UeRty SA A= d 7t Zatdtol uhe} X424 0 2 7Rk FAIE B, TUAE
+2010 % of| 7 =A B = o Aol wet F7to] LpEiTY.

o|2{gh Ah= 51 -5(2018) X B} 5 (2015)0] Aol mhet S0l Tha AT 2| TAE 2 Z45 TAFHo] dSshe 2 oR
B3k 20 2 5(2007)- 20001 E5E] 2005E7H4] % }H U S ARS 7} 519428 812F2 thAo 2 A Ao chsh 3t
75t 824 A = o] aet mAg ol| {2l &Rl &po)(p<0.05)7F LRt B gt At A 542010)-2 200541E] 2009
Aol AR ol =2E R 22 04 S 1‘41“0 T3 ol tish Satol|A] EAEat SAITHZ 0] 2009'E ol 7214
02 7P =il B sk Avksat fARsIT

Table 4. Least-square means and standard errors for carcass traits by year at slaughter in Hanwoo steer

Year at slaughter CW (kg) EMA (cm?) BF (mm) MS (score)
2010 443.48 + 4.751° 95.45 + 1.177° 16.93 =+ 0.559* 7.22 £ 0.197*°
2011 444.33 + 1.904* 94.32 + 0.472° 15.22 + 0.290* 7.17 £ 0.079*
2012 43548 + 1.914° 93.65 =+ 0.474® 15.21 + 0.236™ 6.88 + 0.079
2013 437.92 £ 1.706 91.98 =+ 0.423° 15.02 £ 0.210 6.43 £ 0.071¢
2014 438.02 £+ 1.815° 93.64 + 0.449 14.87 £ 0.224° 6.61 £ 0.075
2015 447.30 £ 2.481° 92.23 £ 0.615™ 14.74 + 0.306° 6.75 £ 0.103*

Note: Values with the different letters in the column are significantly different at p < 0.05.
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e AN -] =AF ol tigt &A1 e] Gk Table 59+ 2t} AR P4 BRol|lA] Z|4AlF B2t §2)4 Aol
Holom, EAIF-2 720l 46.351:1.846 kg O 2 7P F71914L, ofFoll= 438.261-2.009 kg2 &2 7H WtTHp < 0.05). ©]2
g ZArh= Kim & Kim (2017) 2 A1 -5(2010)0] 7A&0] 7Hg FARoH, of 5oll 717 okt B gk Anfe dx|eta, ¥ 5
(2015)0] AT} 7ol 7P FARAL, 7h&ol 7P Rotths Halehs ot fARRE ATHE Ko, 3 -5(2018)9] =EA ol &
o)A 2lo] 5 Kol oF2 AT} 9 & 5(2007)°] 5 o 5ol 7P R oH, 7} Ago] Ittt B g 7:‘1} =3k
Ak B it o]2idt alol= =X AAIR L 427 W elet 57 Aol wh2 Aol gt Al Ak, AbR 5 THE QR1E
7|18k o 2 g oRie}, SAEHA Bl FUAEE B2 AlQlskales Bl w A A 2A =l 5 (2018) ol 5ol 7}
& =3dthe B9k Kim & Kim (2017)2 A&} a7} v|w ] 2l=t, 7R2ell 71 #3k2m (p < 0.05), U A] Aldolid=
FARFAThE Balohs o] = A= H]gh AnkE Hol ek vk 5201502 SAHHA I ZUAY == B0l 7FE =7 Ukttt

3 Bk 73 gl A 5(2012) $h9- AAS- 26,12950] =XF o] g A =AEC] §RtE 53 7SR U 24610
l =4, SAYHAE gl foA s 7P A ek e, ZURMEE 7Rol 7HE folA o A Uit B
g Anke Rk s 2]l

SAGFAE Agol GelH o0& EA vEeh, g 5(2018)2 7t Aol 7P =M, Kim & Kim (2017)2] &, 7+ 2
71&ol fojA o g 2 21t ofFol 7H gigthe Barek v 5(2015)2] 7A2o] folA o & wA| UEpkths B, aeja A
5(2010) B <2 542007)°] ofFoll 7Fg SAGFAF ekrkar Bargt Axte AxstAu; fArste] Ald ] gifo] 220z 4]
=ik

o Tl

Table 5. Least-square means and standard errors for carcass traits by season at slaughter in Hanwoo steer

Season at slaughter CW (kg) EMA (cm?®) BF (mm) MS (score)

Spring 438.37 £ 1.984° 92.81 + 0.491° 15.49 + 0.245° 6.74 £ 0.082°
Summer 438.26 4 2.009° 93.58 =+ 0.498* 15.20 + 0.248° 6.94 + 0.083"
Fall 442,73 £ 1.893" 94.40 + 0.469° 15.44 + 0.233° 6.99 £ 0.078"
Winter 446.35 + 1.846" 94.47 + 0.457° 16.10 £ 0.227° 6.91 £ 0.076"

Note: Values with the different letters in the column are significantly different at p < 0.05.

24 £57|%0] &3t

Table 62 wA|& o] tijgt £27]eje] F3ke dow7] glal HAA| BB IS BAISIS SADE, SA=m o 2
A ZEA oA Tha 7] Lepton, EAES 423t Aol Alolsh 212 7+ o 4el 2jol7} Leh}A) st
2 20007/ SA= 2 2ol ZgA|edo] el xlelo] Hla) foldo s 1, £AlE, SATA, SAuke 9
ZujA]akEol A B elo] B 2|ojol] vla) 1 Rl R astel B dlaslel the ATke Ylw, ol £27|ole) 37
o] 2 wekIC),

2

rok

Table 6. Least-square means and standard errors for carcass traits by location of slaughter

Location of Slaughter CW (kg) EMA (cm?) BF (mm) MS (score)

Seoul 430.88 + 2.195° 91.61 + 0.544° 15.60 £ 0.271% 6.86 £ 0.091°
Gyeonggi 444.55 + 1.582° 94.26 + 0.392 15.15 + 0.195 6.83 + 0.065
Chungbuk 446.77 + 1.366" 100.64 + 0.338° 15.83 + 0.168" 7.16 + 0.056"
Jeonbuk 447.64 + 1.621° 92.53 + 0.401° 15.38 =+ 0.200™ 6.94 + 0.067°
Jeonnam 446.70 + 3.958" 93.18 + 0.980™ 14.51 =+ 0.488" 6.79 + 0.164%
Gyeongnam 432.03 £ 7.291* 90.68 + 1.806™ 16.87 = 0.899® 6.79 £ 0.301*

Note: Values with the different letters in the column are significantly different at p < 0.05.
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Table 7. Additive genetic, residual, phenotypic variances and heritabilities of carcass traits in Hanwoo steer

Variance components CW EMA BF MS
Additive genetic variance ( 5 ) 1,078.50 47.73 11.78 1.64
Residual variance ( o ) 987.18 75.80 18.15 1.86
Phenotypic variance ( 7, ) 2,065.68 123.53 29.93 3.50
Heritability ( 7 ) 0.52 0.39 0.39 0.47

EAE TWA oA o] S 7= A o' BAE Qo SATHA I SAYEAlE FEo] §1Fo] =
=] Jck $h9-0] g w4 2o Tk A Thfsh EollA] 43w o gkt ARks7E SR AN S-S t o 2 5
AT EE & 5(2020)2 Ao] R lof| A ARSS1o] 20092 E] 2019W71A] 57 4,0405 22 E] Z35F ==H 970,141F
Zo] o], TA|F, SATHA, SAEFA ¥ ZUAE =] 5482 7821028, 0.28, 0.35 B 0.48= F7g5to] FUiA|

T 5 A|e]otH o] H A AT -§x g o] A A =G, o] 5 (20192 100,743F2] Aol 512 S A=t
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S-dolele] 37 5 #79] Fatet frdEAle] By Xjo] SofA A 2835 o2 Atz gk 2|1 g4 FH]9] 37
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A RREA|, FUAREE ] A2 2424 0.37, 0.51, 0.4, 0.572 37, 3 5(2008) =71ehe] A AEhg STz g9 Hoh
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Table 8. Genetic and phenotypic correlation between carcass traits for Hanwoo steer

CW EMA BF MS

CwW 0.42 0.38 0.19

EMA 0.43 -0.03 0.41

BF 0.36 0.03 -0.02
MS 0.17 0.42 0.08

Note: Genetic correlations are above and phenotypic correlations are below the diagonal.
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