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ABSTRACT

This study analyzed slaughter data from 350,363 Hanwoo cattle processed between 2022 and 2024. To assess the contribution of
carcass traits to auction and total prices, cattle were classified into three carcass weight groups: Upper (= mean + 0.5 SD), Average
(within mean % 0.5 SD), and Lower (< mean - 0.5 SD). The overall descriptive statistics indicated moderate levels of backfat
thickness, muscle area, carcass weight, and marbling score, corresponding to mid-range auction and total prices. Within each group,
steers exhibited significantly higher values for carcass weight and marbling score, while cows had higher values for backfat thickness
and eye muscle area. Seasonal effects on carcass traits were evident, with backfat thickness being thickest in winter and eye
muscle area larger in spring and winter. Carcass weight and marbling score were significantly higher in winter across all groups. The
slaughter year also influenced carcass traits, with 2024 showing the highest values for eye muscle area, carcass weight, and marbling
score across most groups. Phenotypic correlation analysis revealed that marbling score had the strongest positive correlation with
auction price, while both carcass weight (r = 0.79) and marbling score (r = 0.78) showed strong positive correlations with total price.
Contribution analysis showed that marbling score was the primary determinant of auction price, while marbling and carcass weight
dominated total price. The relative importance of traits varied across weight groups, indicating differentiated effects by category.
These findings suggest that improving marbling and optimizing carcass weight management are key strategies to enhance the
economic value of Hanwoo beef and provide practical guidance for breeding and farm management.
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Table 1. Number of Records of Hanwoo by Sex, Season at Slaughter Year at Slaughter and Each CW Group?

Sex Num.?  Season at Slaughter Num.  Year at Slaughter Num. CW Group Num.

Female 96,638  Spring 25,725 2022 145,805  Upper 102,114

Steer 253,725  Summer 78,382 2023 162,279  Average 136,444
Fall 67,357 2024 42,279  Lower 111,805
Winter 111,899

Total 350,363  Total 350,363  Total 350,363  Total 350,363

) CW Group= Carcass Weight Group, Upper Group(Carcass weight Upper than Mean + 0.5 SD), Average Group(Carcass weight
within Mean =+ 0.5 SD), Lower Group(Carcass Weight less than Mean - 0.55SD)
2 Num.(Number of Animals)
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Table 2. Simple Statistics for Carcass traits and Price of Hanwoo

Carcass Traits and Price Num. Mean + SD Max Min Coefficient of Variation(%)
BF (mm) 350,363 13.01 = 5.18 29 1 39.80
EMA (cm?) 350,363 90.07 £ 13.95 137 48 15.49
CW (kg) 350,363 391.61 £ 71.16 639 180 18.17
MS (score) 350,363 4.80 = 2.17 9 1 45.27
AP (won) 350,363 15,941 + 4,563 31,300 2,765 28.63
TP (won) 350,363 6,400,220 == 2,500,566 15,488,530 656,007 39.07

Note: Num.(Number of animals), BF(Backfat Thickness), EMA(Eye Muscle Area), CW(Carcass Weight), MS(Marbling Score),
AP(Auction Price), TP(Total Price),
Total price = Auction price X Carcass weight

Table 3. Simple Statistics for Carcass traits and Price of Each CW Group”

CW Group Num.?  Carcass Traits and Price Mean =+ SD Max Min S/oefﬁ citent o
ariation (%)
Upper Group 102,114 BF (mm) 14.40 = 5.16 30 1 35.8
EMA (cm?) 100.78 = 11.13 134 48 11.05
CW (kg) 478.25 = 38.50 613 429 8.05
MS (score) 6.08 +1.90 9 1 31.29
AP (won) 18,369.69 =+ 3,656.83 29,940 3,000 19.91
TP (won) 8,797,237 + 1,926,746 14,183,409 1,311,000 21.90
Average Group 136,444 BF (mm) 13.68 + 5.07 30 1 37.06
EMA (cm?) 91.57 = 10.11 134 48 11.04
CW (kg) 390.30 = 20.66 428 356 5.29
MS (score) 4.89 +1.95 9 1 39.99
AP (won) 16,410.63 + 4,203.31 29,930 2,500 25.61
TP (won) 6,419,104 + 1,728,285 12,792,920 895,000 26.92
Lower Group 111,805 BF (mm) 10.91 + 4.65 30 1 42.62
EMA (cm?) 78.45 £ 11.39 134 46 14.51
CW (kg) 314.06 £ 33.48 355 71 10.66
MS (score) 3.54 +1.94 9 1 54.75
AP (won) 13,148.64 += 4,245.41 29,899 2,100 32.29
TP (won) 4189,133 + 1,556,185 10,535,040 550,200 37.15

U CW Group= Carcass Weight Group, Upper Group(Carcass weight Upper than Mean + 0.5 SD), Average Group(Carcass weight
within Mean + 0.5 SD), Lower Group(Carcass Weight less than Mean - 0.5SD)
2 Num.(Number of Animals)
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Table 4. Mean squares and Test of Significance of Carcass traits in Hanwoo

Source d.f BF EMA CW MS
Sex 1 226,32.475" 5,320,110.82" 558,677,717.2" 180,915.8"
Season at Slaughter 3 30,782.342™ 89,931.127 2,992,827.5" 177.73"
Year at Slaughter 2 6,704.83" 61,750.58" 1,472,886.1° 3,637.13"
Error 350,356 26.624 175.18 3,262 4.117

Note : ™ : P<0.01, NS: Not Significant at 0.05 level of significance
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Table 5. Least-square means and Standard errors for Carcass traits by Sex in Hanwoo

Sex Num.? BF (mm) EMA (cm?) CW (kg) MS (score)
Female 253,725 13.13* &= 0.013 87.82> £+ 0.033 366.77° £ 0.147 4.41° £ 0.005
Steer 96,638 13.40° £+ 0.017 96.89* = 0.044 459.72* + 0.190 6.10* £ 0.007
) Num.(Number of Animals)

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.

Table 6. Least-square means and Standard errors for Carcass traits by Sex in Each CW Group?

CW Group Sex Num.? BF (mm) EMA (cm?) CW (kg) MS (score)
Upper Group Female 32,125 16.38* £+ 0.03 101.48* + 0.07 459.98> £ 0.22 5.54> + 0.01
Steer 69,989 13.40° £ 0.02 100.53" # 0.05 486.80* = 0.15 6.37* = 0.01
Average Group ~ Female 113,650 14.18* = 0.019 92.27* = 0.04 388.07° & 0.155 4.84> £ 0.008
Steer 22,794 10.77> + 0.033 89.70° + 0.68 401.63* £ 0.542 5.54% + 0.013
Lower Group Female 107,950 10.86* £ 0.021 79.07* £ 0.052 314.32° + 0.155 3.60° + 0.008
Steer 3,855 7.22> + 0.074 74.83> + 0.184 314.372 £ 0.542 3.97* £ 0.031

' CW Group= Carcass Weight Group, Upper Group(Carcass weight Upper than Mean + 0.5 SD), Average Group(Carcass weight
within Mean =+ 0.5 SD), Lower Group(Carcass Weight less than Mean - 0.5SD)

2 Num.(Number of Animals)

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.
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Table 7. Least-square means and Standard errors for Carcass traits by Season at Slaughter in Hanwoo

Season at Slaughter Num.? BF (mm) EMA (cm?) CW (kg) MS (score)

Spring 25,725 13.01° £+ 0.018 93.37* £ 0.047 415.04> £ 0.201 5.27¢ £ 0.007
Summer 78,382 12.474 £+ 0.021 91.57° £ 0.054 410.12¢ +0.230 5.22> 4 0.008
Fall 67,357 12.60° = 0.022 91.27¢ &= 0.057 410.43¢ & 0.245 5.23> 4 0.009
Winter 111,899 13.25* = 0.016 93.222 = 0.040 417.38* + 0.175 5.262> + 0.006

U Num .(Number of Animals)

Note: Means in the same column with the same sup erscript are stati stically insig nificant at 5% level of signi ficance.

Table 8. Least-square means and Standard errors for Carcass traits by Season at Slaughter in CW Group?

CW Group  Season at Slaughter Num. ? BF (mm) EMA (cm?) CW (kg) MS (score)
Upper Spring 19,482 15.08” + 0.032 101.572 £ 0.072 473.35P £+ 0.232 5.97¢ £ 0.015
Group Summer 25,308 14.58¢ &= 0.040 100.71¢ &= 0.895 472.12¢ +0.291 5.91° + 0.015
Fall 18,145 14.62¢ &= 0.040 100.52¢ &= 0.089 473.18> £ 0.290 5.97* £ 0.015
Winter 39,179 15.27¢ + 0.026 101.23" £ 0.059 474.92* + 0.191 5.97* £+ 0.010
Average Spring 25,229 12.58> £ 0.030 91.75* &= 0.061 395.25* + 0.145 5.19* = 0.007
Group Summer 37,553 12.194 & 0.033 90.64¢ = 0.036 394.33> £ (0.121 5.22& £+ 0.008
Fall 31,376 12.37¢ &= 0.036 90.291 + 0.073 394.39° £ 0.137 5.20* £ 0.009
Winter 42,286 12.76* &= 0.026 91.25" + 0.054 395.422 + 0.108 5.14> £ 0.006
Lower Spring 22,646 9.11° + 0.046 77.81* = 0.112 314.75> 4+ 0.332 3.79* £ 0.019
Group Summer 29,864 8.791 + 0.047 76.38> + 0.117 313.48¢ + 0.345 3.80* £ 0.020
Fall 28,861 8.97¢ & 0.049 75.99¢ + 0.121 313.45¢ + 0.356 3.80* £ 0.021
Winter 30,434 9.30* = 0.044 77.62* £ 0.108 315.71* + 0.318 3.76 £ 0.018

1) CW Group= Carcass Weight Group, Upper Group(Carcass weight Upper than Mean + 0.5 SD), Average Group(Carcass weight
within Mean + 0.5 SD), Lower Group(Carcass Weight less than Mean - 0.5SD)

2 Num.(Number of Animals)

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.
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Table 9. Least-square means and Standard errors for Carcass traits by Year at Slaughter in Hanwoo

Year at Slaughter Num .V BF (mm) EMA (cm? CW (kg) MS (score)

2022 145,805 12.91* + 0.015 91.89"> 4 0.038 412.09° + 0.163 5.20° £ 0.006
2023 162,279 12.68¢ £ 0.014 91.56¢ &= 0.035 410.27¢ = 0.152 5.10¢ &= 0.005
2024 42,279 12.86P =+ 0.027 93.63* &= 0.070 417.36* + 0.302 5.46* £+ 0.011

U Num.(Number of Animals)
Note: Means in the same column with the same superscript are statistically insignificant at 5% level
of significance.

Table 10. Least-square means and Standard errors for Carcass traits by Year at Slaughter in CW Group?

CW Group Year at Slaughter Num .2 BF (mm) EMA (cm?) CW (kg) MS (score)
Upper Group 2022 34,939 14.81* &= 0.027 100.41¢ £ 0.060 470.35¢ = 0.194 5.87° £+ 0.010
2023 45,510 14.85¢ & 0.024 100.77° £ 0.054 473.27° £ 0.175 5.87° +0.009
2024 21,665 15.00° + 0.041 101.85* = 0.092 476.55* + 0.301 6.12¢ £+ 0.015
Average Group 2022 60,910 12.59* &= 0.024 90.29¢ &= 0.049 394.61* £ 0.302 5.08¢ &= 0.009
2023 62,364 12.46° £ 0.023 90.68" £ 0.047 394.76* = 0.293 5.11° £ 0.009
2024 13,170 12.38> £ 0.046 91.98* 4= 0.094 395.18% = 0.460 5.38* £ 0.018
Lower Group 2022 49,956 9.56* £ 0.042 76.86° £ 0.102 316.29* = 0.302 3.79> £ 0.017
2023 54,405 8.98¢ & 0.040 75.74¢ £ 0.099 311.78¢ + 0.293 3.60¢ £ 0.017
2024 7,444 8.59> £+ 0.027 78.25* £ 0.156 314.97° £ 0.460 3.97¢ £ 0.027

U CW Group= Carcass Weight Group, Upper Group(Carcass weight Upper than Mean + 0.5 SD), Average Group(Carcass weight
within Mean =+ 0.5 SD), Lower Group(Carcass Weight less than Mean - 0.5SD)

2 Num.(Number of Animals)

Note: Means in the same column with the same superscript are statistically insignificant at 5% level of significance.
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Table 11. Phenotype correlation coefficients among Carcass traits in Hanwoo

BF EMA CW MS AP TP

BF 0.21" 0.30" 0.21" 0.07" 0.16"
EMA 0.70" 0.52" 0.51" 0.66”
CW 0.50" 0.49™ 0.79"
MS 0.79" 0.78"
AP 0.91"
TP
Note: Total price = Auction Price X Carcass Weight
7 p<0.01

2018 7]o]E 24
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AL O] 7| 27k st vl &S A ohe A 16t o] b= An|zte] 7| Sot A A s = WA=} =7 279
allA] 219l S HA5HH, S D8 Aol A AL 5242 ABRAAA Ftt

Z7HA0l tist S| A Al 2= SAFFA 57,2379, SAHTHA 9,163.369, =AIF 18,5649, THAIHE 591,204 0] 2
H, 27140l tat =A| g A 2] 7| L= 242t SRR 6.75%, S A THA 0.70%, EAF 42.19%, FHAE 5036%2 YEFES.
o, F7HA0] tgh 7| == =X F I THAG =T =2 &2 AR ok A s ERIEkRI o= &, 57 9/ S flehA
£ A= ZH Rt ofy et 47 =F o)/de] EAF g7} Rl E|ofof 32 ALY,

Table 12. Squared semi partial regression coefficients of Carcass traits on Price

Price Carcass Traits Parameter (won) Squared semi partial correlation ~ Contribution (%)
Auction Price BF -118.09™ 0.005 7.78
EMA 31417 0.260 2.16
CW 6.39" 0.037 2.29
MS 1,514.86™ 0.358 87.77
Intercept 4,870.11" R-Square 0.6607
Total Price BF -57,237" 0.027 6.75
EMA 9,163.36™ 0.414 0.70
CW 18,564 0.207 42.19
MS 591,204 0.182 50.36
Intercept -3,856,603™ R-Square 0.8301

Note: Total price = Auction Price X Carcass Weight
R-Square: Coefficient of de termination for the multiple regression model.
™ p<0.01

Table 13, 14, 15 &= TAIF 15H $--0] A7t} F7H2 9] 7F x| Ao ofsh 3| AHAI4e} 7o 25 45 Folt} Upper
Group2] 2712 9] R-Square 212 0.5877°.2 58.77%2] A& Ho|m, Z7}4 2] R-Square 42 0.65392 65.39%2] A& B
o= 202 UEepth A7l thet 3| AAIS X = SAFA -147.769, SATHA 32459, EX1F 8.179, THARE
1359.28¥ 0 2 el T, 71 of tig 2 =4 2 9] 7)o == SAHEA| 14.39%, SATTHA] 3.10%, EXE 2.32%, ZUIA
I 80.19%= LFERE O, 2] gh-p-ofl tgh 7] of = BA 3} Zho] ZURR 7} 7 2 B8-S XA |ohe A 02 et 3714
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of| thgt A AHAS FA = SAHEA 72,6199, SATHA 16,765Y, EAIZ 14,5909, ZUAHHE 666,324 0] o1, 2714
of thst =AF A ] 7| = ZH2 SAGEA 11.62%, SATHE 2.77%, EAF 20.99%, THAHE 64.62%2 LFEFITE Lower
Group, Average Group} & U5, KA gh-e-0] F7140] tigh 7|oj & &4 Autel gef TA|52] F7FA o tigh 7|0 =7} 435
SHA Yebtth =3t AL A=A 0 7ol thet 7] of i g =] UrEG T

Average Group2] =714 2] R-Square g1 0.57922 % 57.92%2] A S Ho|m, Z714 9] R-Square g1 0.6176E 61.76%2] A
e Hol= 20 & Uepitt 7ol tist FAAS 2= AT -147.579, AT 16639, £AS 5459, &
WARHE 1550.66H 0= LR, k74 ol st 2t =g A 2] 7ol = SAGFA| 11.47%, A THA 0.58%, E=4F 0.29%,
TUHAE 87.66% 2 YEFOH, A ghe-of thgh 7|0 = EA 1} Zro] ZUARET} 7P =2 HlES AA|shs 2 o= UEG
}. F71H40l gt A FE X = SAFFA 57,0359, SATHA 6,067, =XF 20,0429, TUHARE 613,382¢0 0] 01,
Z7HA0| tiet EA AL 7| s 242 SAEA 9.78%, SATHA 0.51%, EAF 16.64%, THAHE 73.07%2 YEFSGT
Lower Group} &5, A4 $--9] Z714 | thgh 7]of e 24 Autet ge] TAl|F o] F7HA0]| st 7o =7} 4] WA Yet
ATt

Table 13. Squared semi partial regression coefficients of Carcass traits on Price for Upper Group"

Price Carcass Traits Parameter (won) Squared semi partial correlation Contribution (%)
Auction Price BF -147.76" 0.039 14.39
EMA 32.45™ 0.120 3.10
CW -8.17" 0.002 2.32
MS 1,359.28™ 0.427 80.19
Intercept 12,966 R-Square 0.5877
Total Price BF 72,619 0.024 11.62
EMA 16,765 0.186 2.77
CW 14,590™ 0.088 20.99
MS 666,324 0.357 64.62
Intercept -2,836,517" R-Square 0.6539

U Upper Gr oup(Carcass weight Upper than Mean + 0.5 SD)

Note: Total price = Auction Price X Carcass Weight

R-Square: Coefficient of de termination for the multiple regression model.
" p<0.01

Table 14. Squared semi partial regression coefficients of Carcass traits on Price for Average Group"

Price Carcass Traits Parameter (won) Squared semi partial correlation Contribution (%)
Auction Price BF -147.577 0.020 11.47
EMA 16.63™ 0.067 0.58
CW 5.45™ 0.010 0.29
MS 1,550.66™ 0.482 87.66
Intercept 7240.727 R-Square 0.5792
Total Price BF -57,035™ 0.016 9.78
EMA 6067.36" 0.088 0.51
CW 20,042™ 0.088 16.64
MS 613,382" 0.432 73.07
Intercept -4,175,956" R-Square 0.6176

! Average Gr oup(Carcass weight within Mean =+ 0.5 SD)

Note: Total price = Auction Price X Carcass Weight

R-Square: Coefficient of de termination for the multiple regression model.
" p<0.01
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Table 15. Squared semi partial regression coefficients of Carcass traits on Price for Lower Group?

Price Carcass Traits Parameter (won) Squared semi partial correlation Contribution (%)
Auction Price BF -110.24™ 0.013 5.26
EMA 19.94™ 0.167 0.72
CW 24.09™ 0.051 8.24
MS 1,540.02" 0.405 85.78
Intercept 194.477 R-Square 0.6203
Total Price BF -37,203™ 0.037 4.37
EMA 5,831.08" 0.240 0.45
CW 18,843 0.125 29.79
MS 494,5197 0.309 65.39
Intercept -3,529,246™ R-Square 0.7024

! Lower Group (Carcass Weight less than Mean - 0.5SD)

Note: Total price = Auction Price X Carcass Weight

R-Square: Coefficient of determination for the multiple regression model.
™ p<0.01

Lower Group2] =714 2] R-Square 44 0.62032.2 62.03%2] A =5 Ho|r, Z7}4 2] R-Square 4> 0.7024 =2 70.24%2] A
B S Hol= A 0= YEsth 7o) thet 3| H Al 2] = SAFA -110.249, SATHA 19.94¢, =45 24.099, &
WA E 1540.0290 0.2 Uelt, Z=2t7tA o) tish ZF TAF A 2] 7o = SAFA 5.26%, SATHE 0.72%, A4S 8.24%,
TUAE 85.78% & L EFGOH, X*zil ool tigh 7| & EA 3} Zro] WA =T} 71 =2 vl S A AIohe Ao & YERY
o} 7ol tiet Sl HAIS A= SAGTA 37,203¢, SAHTHEA 58319, =4S 18,843, THARE 494,519 0]l o,
Z7HA0] tist AP H 9] 7| == 22 SA A 437%,% 1A 0.45%, =415 29.79%, THAHE 65.39%2 LHERt T &
A ghe-0] F7HAol tigh 7|0 = 24 Aatet ge] TA|F o] F7FA0] tigt 7| o =7t ] @Al LHER T

olgist Aat= EA AT 7K (Upper-Lower Group)ollA =A|F-2] Arge]o] Fo|t=HHH, SAFA|2] AiE
Hote Mg HoEoh webi] S0t Al A5 3ol uet 7}7ﬂ g aRlol getd 4= 9loH, O IEy we
o}, =3t ZUA O] 7)o =7t A A 0 2 QFE Aol 2| gk, T1FHE Xfol7t EASIThE HollA] T A i 7jAITEe.

ASS A, =S 2 Tert Wy o F2hA %W%‘ oA BAA 742 SehEt s E A 2 E‘%EPEJE}

r

CONCLUSION

glojefe] z} 2N BAREA oM SAIYFA, ST, ZUA =) tisl] 4, =F5AE, =HE T B o] folide
e i @73 2110 a3to] 739 A The- tlolels AAl 7 & Pl tis] fold oz w2 AdAs e OF
B2 AR, SATHA L] A4S dart FolH o w9kl mAIFT FUAIRES] e AMSTE = UEsTh 2
P 7)o %= B 9] 737 AA| ohe-2f B HA ol thiRt 7)o eo] 79 WA =T 7P 2 71998 AL & 710l tht 7] ol = =
e ZHAYET 7S w2 71925 e S I BAIS 25 249 4 3:L+°ﬂ*1 T5A oz Ao A
& st o2 YEAIT 15 SA0lM =A1F2] 7] =] 49 A g 252 & 71l tigt =415

Al

olefet 2315 w0 2 o Ale 17l ke 15U AHek B st itk EAFol e 1FolHE ZU s}
EAF] Aol B DI TUAEe A Belst A9 DI TUA e A H skt 5
23t} £ Q17 A oloh 22 154 B WS Bato] 57k o] Fohel 8 Akl A Jtol 7eid 4 91 el

[¢)
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0

Journal of Animal Breeding and Genomics 154



Contribution Analysis of Carcass Weight Groups to Auction Prices and Total Prices in Hanwoo Carcass Traits.

ACKNOWLEDGEMENTS

£ A7 Sttt 7| 27 Ak el ste] ATEIS.

REFERENCES

KOSTAT (Statistics Korea). 2024. Results of the 2023 Livestock Production Cost Survey. [in Korean].

Korea Rural Economic Institute (KREI). 2024. Agricultural Observation Information, Hanwoo, September 2024 Issue. [in Korean].

Korea Institute for Animal Products Quality Evaluation (KAPE). 2024. 2023 Livestock Grading Statistical Yearbook. [in Korean].

Lee SH, Kim SH, Park BH, Kim SD, Do CH. 2018. Genetic parameters and trends of carcass traits in the Hanwoo cattle population under selection.
J Anim Breed Genet. 2(2):75-82.

Sun DW, Kim BW, Moon WG, Park JC, Park CH, Koo YM, Jung YH, Lee JY, Jang HK, Jeon JT, Lee JG. 2010. Environmental effects and genetic
parameter estimation for carcass traits in Hanwoo. J Agric Life Sci. 44(6):83-89. [in Korean].

Kim DJ, Lee CW, Lee CY, Kim JB. 2010. Correlation between carcass traits and carcass prices in Hanwoo cows. Korean J Anim Sci. 52(2):157-164.
[in Korean].

Sun DW, Kim BW, Park JC, Lee JG. 2012. Contribution analysis of factors affecting auction prices in Hanwoo. J Anim Sci Technol. 54(2):77-82.
[in Korean].

Kong JS, Choi TJ, Kim JI, Lee KH, Noh JG, Ha YN, Cha DH, Jo CI, Koo YM. 2016. Analysis of price contribution by carcass traits for genetic
evaluation of Hanwoo. J Agric Life Sci. 50(4):83-89. [in Korean].

Lee CB, Min KT, Lee SJ, Lee HS, Seo JG, Kim MH, Kim BW. 2023. Contribution analysis of carcass traits to auction prices and unit prices in
Hanwoo steers in the Yeongnam region. J Anim Breed Genet. 7(3):75-83. [in Korean)].

Park HR, Eum SH, Park JH, Cho SK, Shin TS, Cho BW, Park HC, Lee EJ, Sun DW, Lim HT, et al. 2015. Contribution analysis of carcass traits on
auction prices in Gyeongsangnam-do Hanwoo. J Agric Life Sci. 49(6):187-195. [in Korean].

Sun DW. 2021. Study on genetic parameter estimation for carcass traits of Hanwoo in Gyeongnam. J Anim Breed Genomics. 5(3):85-90. [in
Korean].

Kim SH, Kim TK. 2019. Effects of genetic and environmental factors on carcass grades in Hanwoo steers. Korean J Agric Econ. 60(1):85-103. [in
Korean].

Kim HK, Sun DW, Lim HT, Kong IG, Lee JG. 2017. Trend of contribution changes in carcass traits to prices of castrated Hanwoo steers. J Agric
Life Sci. 51(6):119-125. [in Korean].

Journal of Animal Breeding and Genomics 155



