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ABSTRACT

The purpose of this study was to investigate the relationship between the birth weight, weaning weight, and economic features of
Hanwoo Steer using data obtained from the breeding farm established as the foundation for improvement goals for birth weight and
weaning weight. Data on the birth weight, weaning weight, and carcass grade of 1,907 Korean cattle born between 2006 and 2019
was analyzed. Regarding the environmental effects, farm, year of birth, birth year-half year, weaning days, and carcass days data
were used. A total of 2 models were established and analyzed to estimate the correlation between birth weight and weaning weight
with carcass traits while considering environmental effects affecting traits. The result indicated that in the birth year-half year effect,
as the age at birth increased from the year 2006 to 2019, the carcass weight, eye muscle area, backfat thickness, and marbling score
increased significantly more in the first half year than the second half year (p<0.01). The phenotypic correlation results revealed
a moderate association with birth weight and carcass weight, eye muscle area of 0.353 and 0.249 respectively. The associations
between weaning weight and carcass weight, eye muscle area were 0.279 and 0.157 respectively. According to these results, the birth
weight and weaning weight are associated with each carcass traits, indicating that they can be used as primary data to determine
the correlation between the traits studied.
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SHQ-(Hanwoo, Korean cattle)= 2-2]Lt2te] tiE A Q1 27202 7|92 9l ZAE-2(Bos Zebu)2t -1-H-(Bos taurus)2F2] &
Zoj|A B RE Qo 22U 24 W2 B ol 249} ok 2000 AEE o2 ZE3e] W glo] L2luete] 1.8
TO B A AFSE k= o] sttt

3h9-9] &2 =l AAV T} A AAEe] sfelo] DEfA| Al SAHE F She-al7] 9] AH|7L FTkSHHA F4H] F ke

A2 1980 A T8 A A A o] 1L w2 A Ad7Skit. 5, sl 7|AISH ol whet -89 71| 7F AREA| AL £-8-0] HA4 0 & HE
HA] B} gkl §5fo| 53 3-8 7o 31 =] o Hrh(3he-8}, 2020). FA) AFGSHE Q15 &80 2 AFSE| 1 9l = 3H9-&

1EZ 0] SF7E AYAtotal kel Thild 2k 2 3F3 0 B4 2110 HAA ol &2 FET 4 Ue FHOE o AXIT wEtA
CAP A2 gheo) AR F 7HE S5 H4 /N A olth e 5, 2021).

YA F-Z SotA| 7t Blofd & ZAFsh= A A & oH, AIA| S0 S7H= o Al Alet YdeAlgat Bado] Itk 5
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9] At/gol| ol Z2 A7} o] Fof Rtk o] FA| T2 /7] dFTAHTFY =2 2
Adsh=t] o8 4 ATh®E 5, 2007 & 5, 2003).

o ek

-|—'
II

=

l

-

AR WAAET} o] Al AFol it A AAH 02 Hels gl 57He BA ek Aolch o] 41717kt A
8,018 413, QB S RUR AP of ol S 2k WA ol A0 Y 1 AR 7
AAR RN A G Pt stglon

T olnlshck aieb B QT 59 ANS0) YARFT ol 94| HFo] 242
o1 B9 4% YA EAIFATIe] QS Fslo] 285] Sk 4ssich

e
1. A=

D A2+
A=t g7 A1 (F ek A, 248, 44, B, B, AAl, 3ol &S 12309] §-5-571] AFSIIA AR E 51 TIHAE
20| M AR E| AL Q= She-2E 57t Al AARRS Boll 24 A E 9 =AY A P E 7o) O]—ro'];d‘:]' olE l'ogi A4t
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(1) " AT - (birth weight, BW) : 2t B o]\t 012 0] X502 5 2447 o] U] 7
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(5) EAF (carcass weight, CW) : 55, LI A, k) 5 57b4) 522 4913 9|2 =574 A2} 2ot0] A3 A &
ufele] 53

(6) B2 A eye muscle area, EMA) : S8 $910)4 712, 27} nH9l 2 FAIE AHRE o] §3to] o I9I= %
Ak

3) o]A] A

A 7WA715 18.614719] 715 F BAIAZT o] FA] A 5ol 71 S =2 &2 7HA] 12,884702] Hlo|E|2t =& HI} gl= 7HA]7]
£ 2227709 7|52 A A 2 Aol A= A2 Hlo|El & o]-&atarx} 37] wiizoll L 9|o] A Hlo|E 1454709] 7|5
A 2J5tet T oA AESHE 02 el 4= ¢le 7]E252 A|ASI AL IQR(Interquartile range) ©1/4%] A|AH S E5) o]
2|5 A AU BAAS-] 7221 kgF-E 40 kg Ato]Q] 7] &2 Al 2lekal Hlo|E & A AT

Table 1. Number of animals by farm, year of birth, month of birth, weaning days group, weaning weight group

Farm Birth Year Birth Year -half year Weaning Days group Weaning Weight Group
Group N Group N Group N Group  Range N Group  Range N
1 64 2006 14 2006-f 14 5 ~59 145 5 ~59 138
2 6 2007 69 2007-f 45 6 60~69 179 6 60~69 220
3 297 2008 114 2007-s 24 7 70~79 198 7 70~79 271
4 188 2009 156 2008-f 72 8 80~89 319 8 80~89 310
5 61 2010 110 2008-s 42 9 90~99 308 9 90~99 270
6 71 2011 101 2009-f 101 10 100~109 334 10 100~109 224
7 67 2012 116 2009-s 55 11 110~119 255 11 110~119 178
8 394 2013 163 2010-f 89 12 120~ 183 12 120~129 146
9 100 2014 157 2010-s 21 13 130~ 164
10 437 2015 165 2011-f 75
11 20 2016 223 2011-s 26
12 202 2017 234 2012-f 56
2018 180 2012-s 60
2019 105 2013-f 86
2013-s 77
2014-f 68
2014-s 89
2015-f 116
2015-s 49
2016-f 109
2016-s 114
2017-f 145
2017-s 89
2018-f 85
2018-s 95
2019-f 105
Total 1,907 1,907 1,907 1,907 1,907

NOTE : f = First half year, s = Second half year.
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Table 2. Basic statistics for carcass traits, birth weight, weaning weight, weaning days and carcass days

Trait N Mean=+SD Min Max
CW (kg) 1,895 449.00455.034 225 598
EMA (cm? 1,858 95.35411.462 61 124
BW (kg) 1,907 29.1743.701 21 40
WW (kg) 1,907 92.55425.302 30 196
WD 1,907 92.17£22.191 16 190
CD 1,907 916.63165.793 425 1,339

NOTE : CW = Carcass weight, EMA = Eye muscle area, BW = Birth weight, WW = Weaning weight, WD = Weaning days, CD =
Carcass days.

B Aol A AR =S} el & AT A2 7H2F 449.00155.034 kg, 9535+ 11.462 en? &2 ZAFE| Q1LY

o] MPATLES AT EH, 0] 5(2011) 55,783 F2] #HA|-2of| thate] =A|F, v 2| LT H A o] Z+2} 413.2447.50 kg, 86.2
+9.70 en?E UERG T Bkl o™ 2011 7 52 AA ehe-9] =AF 2 w2 A o] Z+2F 432.00+8.88 kg, 98.8313.15
em’2hal BASERITE A 5(2012)2 SH- AAS-26,129F2] TAHF S o] 85 Balof| A TAF 2 w22 Z o] 242} 417.94
+46.06 kg, 89.92110.19 cm’>Z B 115} 01, AF(2012)2 $H AAY- 445555 0] 835t Aol A EAl|F 9 v 2|2 HA
o] ZF7} 437.08450.658 kg & 91.67410.717cm?2F2. RS 252014y 3H AAQ- oF 167HF9] TAf|E U vz g2 ohH
Z|o] 217} 413.2447.50 kg H 86.2+9.70 e?2} 1L B 115} 0™, 2014 (2016) SH A1 16,2002] = 2-S FAFSH Loy A]
TA|E 2 e TH A o] 72t 417.05+146.46 kg, 91.09410.87 em?2Fal B 13T = 52021y #A|$- 4701352 o] 85 A
Foll A =A% 2 ui R hH 2 o] 72} 426.77144.99 ke, 92.02+10.75 cm’2 B 5}0] B o] H]s)| W2 TS LrERITh
A 5(2021)2 ZgollA] E5H - A 9,592F2] TG} ui2| LA o] Z+7} 452.50146.60 kg, 95.42411.50 cm?2HL B
13to] o= EA| P A mFoA 2 A Aol fARE FFE eI S5 5 0 21(2008)00 A= AAIS- 7,1265F2] Bt
298571 ¥ o] Hat TAFH o] AT 40291 kg, I HTHHA 2 8723 cm?’ 0.2 HUE|[QlOm 2 AL HTE 2 Aok UE}
Witk Tof] vlsto] 2 oA o] EAP Aol =2 e UERIT. o]2|gh ol = sid A7 §F-57tol A 4= ke
I =5UY, SAYA7] At 59 2ho] E A &A ] ZliEFa o] o g Aitol] oJgt A 0 &2 AbE Hr}

S AM-2] HAIAZ, ol FAl A, ola-Ld=oll st 2 A EH EAof o] &H AANe-9] HH YAATF 7| 25AZFS
29.1743.701 kg2 LHEFSHTE o] = Al 5(1986)0] E115H =53512] AAIAF 23.48210.692 kgt U 5(1992)0] H13H 4=40}%] 259
+0.18kg, & 5(2003)0] BHE3F26.2143.69 kg = 5(2021)°] B3 26.7241.71 kg B} =4 Jehglou, 2 S0021)0] Bl
Sk S0k x] YA AHF 30.47 kg TH= UHA| UHEE T

Table 3. Source of variation tests of significance for carcass weight by model 1

Model 1
Trait Farm YH BW CD
CW 475617.22" 13574.04™ 432548.37" 267509.41"
EMA 1416.79™ 415.81" 5973.14" 2577.63"

NOTE : YH = Half year of birth year, BW = Birth weight, CD = Carcass days, “:p<0.01, ":p<0.05.
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2 Aol AREE AAMIR-2] Bt o] FA] AT lﬂ& 0|89 92.55+25302Y 01| 92.17+22.191 kg2 YT B J1E5S
AT EE 3520072 327175 AFOZ o] 393 oF 12080l SHTH et o] A AF2 91.77420.22 kgol2kal Busict
294 (20122 SotA] 12550 thgt o]- 5L 90 l ZA5H g7 o] 84| A|F0] 82.84114.25 kg2l il B8} o= 2 Al
AR GA UebgTh 1 o] R 2 S35V Ale] A 0 & Qlsl B thE A =4 UERd A0 2 At Hoh

2. SRR Sgoh= 2Rl zat

Table 49} Table 50}z EAIZT sl 2LRAo] et 574, ZAUE, ol9da U E5AF0] E1hE Uepiglch EA1E 2
ujE g2z e nelE BE 2910 e 5917 Aol S Helom, ol AAFT o)gAl AFo] Sotxlel 4wt Bie
Aol7lol) =AY A SAFT A TARNA T} §0) o] Uehd 2o AR m, OB YAHFT o)§A AFO] $o1H9)
7] Aol glo] foln|eh Y2 283 4 9 AOR AFRET

1

Table 4. Source of variation tests of significance for eye muscle area by model 2

Model 2
Trait Farm YH WW WD CD
CW 25,668.12" 13,937.44™ 367,701.04™ 181,265.09™ 286,279.12"
EMA 1,118.13" 485.23" 1,620.52° 454.32° 2,432.57"

NOTE : YH = Half year of birth year, WW = Weaning weight, WD = Weaning days, CD = Carcass days, “:p<0.01, "1p<0.05.

Table 5. Least-square means and standard errors for carcass traits of Steer by farm effect using Model 1

Model 1
Farm CW EMA
1 446.84+6.4012¢ 98.4111.4942
2 483.27+19.2232 96.8714.356
3 424.80+2.895¢ 91.58+0.655"
4 420.17£3.8464 92.17+0.874°
5 436.17+7.977> 92.85+1.807°
6 429.5145.950 92.2941.347"
7 439.37+6.259> 101.23+1.4422
8 469.7912.8067 99.59+0.6432
9 450.7715.456® 92.90+1.237*
10 455.58+2.503* 93.55+0.570P
11 419.83£10.760¢ 88.94+2.436"
12 441.1343.703b<d 98.97£0.856*
NOTE : CW = Carcass weight, EMA = Eye muscle area.
3. 2HERQIE A AXSEHA|
1) %ol 2 &3
AR 5 BIP7F =X &R A o) v x| = ol tish Yehd B3-S ZF Model ' = 22} Table 62} Table 701 YEFU]
At BAIAE T2 S Model 10114 ZAFE 57 3 =A1F-2 29 5701 483.27419.223 kg O 2§04 0 2 71 =7 LiEL

S 119 5740] 419.83110.760 kg O &2 5-24 0 2 7P WA LR, w2 2T A2 101.231+1.442 a2 7H B70] {24
O 2 7P =4 88.94+2.436 a2 119 5740] R4 02 7H WA HLEP:}EP. O] RAl A F-S T3 Model 2014 ZALSH 57
% oWl 540 TA|Z0] 479.42419417kg Q2 902 0 2 7P =9k 41 0] 4162043844 kg O 2 714 WA LpeRto ] g
oMo g 7P Ikt v 2T A o] 9 79 570] 1011511484 a2 5 F X0 7P =A e H, 1119
5740] 89.05+2.467 a2 7F4 WA LFERSTE Table 63 Table 70141 28 57F0] =A|50] 71 =7 LFERFAL 111 570] Model 1
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oM =AF0] 71 FA HEHE .M, Model 13} Model 201141 Bl 2|72

EgEle 24 R4 ohe s 2

Table 6. Least-square means and standard errors for carcass traits of Steer by farm effect using Model 2

]

21740] 71 W] Uebte. ol 2 4} 11
of ¥J3} 2717+ Ao} 57 7he] Ak o]} L A o2 AlRH M, BE
%5457} Qo= 57 119] o]} Lkt o] 2 Eal 4 S, Aefake] W S0 3ol 2o wg)

Model 2
Farm CW EMA
1 431.9246.425b 96.95+1.503"
2 479.42+19.417° 96.08+4.4122b¢
3 436.00£2.937° 92.58+0.665¢
4 416.29+3.844¢ 91.41+0.876¢
5 433.97£8.058 92.83£1.830b¢
6 433.56£6.027" 92.3341.368¢
7 433.50%6.418 101.15+1.4842
8 458.7142.8952 98.63+0.6642
9 452.61+5.5112 92.92+1.253b
10 454.50+2.518% 93.1540.574b
11 424.51410.869"¢ 89.05+2.467¢
12 444.34£3.775® 99.35+0.875?

NOTE : CW = Carcass weight, EMA = Eye muscle area.

Table 7. Least-square means and standard errors for carcass traits of Steer by birth year-half year using Model 1

Model 1
Birth year - half year CW EMA

2006-f 420.11£13.349«¢ 97.8243.023%d
2007-f 436.27+8.870> 92.92+2.009f
2007-s 441.20+9.733> 91.764-2.204df
2008-f 416.66+6.092¢ 91.30£1.381¢f
2008-s 422.0017.414 90.2141.680¢
2009-f 423.2145.101 92.55+1.1574
2009-s 444.91+6.921% 95.71t1.568Pde
2010-f 439.79+5.360> 94.67+1.215%¢
2010-s 453.49+10.2512 96.034-2.322abede
2011-f 440.42+5.826" 91.91+1.3214¢f
2011-s 426.891+9.261¢ 97.11£2.098>d
2012-f 446.90+6.629> 95.86+1.502bde
2012-s 428.191+6.433 92.7311.4574f
2013-f 426.8245.520¢ 92.1611.251%f
2013-s 427.48+5.7534 93.69+1.311%f
2014-f 445.69+6.013> 96.767+1.370><
2014-s 441.51+5.319> 94.78+1.217%
2015-f 451.89+4.986" 92.70+1.132%f
2015-s 458.0017.168% 94.23£1.645
2016-f 457.2445.049% 95.09+1.152f
2016-s 467.641£4.931 99.161.144%
2017-f 468.571+4.488° 98.42+1.033®
2017-s 470.40£5.447 98.0141.2522¢
2018-f 457.061+5.627% 100.23£1.276*
2018-s 450.68£5.140 94.78£1.175¢e
2019-f 457.601+5.213 98.00+1.230:*

NOTE : CW = Carcass weight, EMA = Eye muscle area, f = First half year, s = Second half year.

Journal of Animal Breeding and Genomics

91



Effect of Birth Weight and Weaning Weight on the Carcass Traits of Hanwoo Steer

2) A E-4-5p7]o) W2 23}

Model 13} Model 2Z- ©]-&5}0] |5 Wof| that ZAYW = Af-51HE7 | of) k2 317 &M= Table 82} Table 90l LFEFA QAT ol &
BAEAY-oHh7] AIHE ARESE ol s §3 57 AR A 0 2 Q15| S/ H|o]E|7} - SIR7| = H = o] Al o] obd Aot
7] E3+s AEeginh 24 A HE A EH Table 80114 Model 19] =452 2017'A 5HEE7]0] 470405447 kg O 2 2] % 0 &2 7}
=7 UeRsem, 20081 AHE710]] 416.6616.092 kg O 2 71 892 0 2 UHA| Urebgt) vl A2 ehH AL 20181 AFHE7 o)
241002341276 a2 7H A UreRgar 2008 5167100 90.2141.680 a2 7Hg WA Ueom, gojF oz w 7p Yokt
Table 90114 Model 298] 4|50l thgt 2] AR5 F 2] 20161 = 51E7]0] 473.71+4.979 kg O 2 71 -2 2 0 2 =9ko ™, 2006
HE k1ol 413.93+13.450 kg = 71 o] 2l o2 YA etk g2 2] =5 2008'd shE7]of] 89.91+1.701 e’ 2
Fold oz U Lelom, 20189 = AR ol 100.84+1.302 o 2 3-2] 4 0 2 71k = A LrERTh

Table 8. Least-square means and standard errors for carcass traits of Steer by birth year-half year using Model 2

Model 2
Birth year - half year CW EMA
2006-f 413.931+13.4508 96.8574-3.0542¢
2007-f 424.80+9.012f% 91.384-2.046«
2007-s 435.0474-9.789<¢ 90.6842.222¢
2008-f 416.13+6.1548 90.86+1.399«
2008-s 421.63+7.4885 89.91+1.701¢
2009-f 426.00+5.171% 92.53+1.176
2009-s 442.35+7.019% 95.0041.594>
2010-f 436.104-5.418¢ 94.3741.232«
2010-s 444.03+10.368f 94.9674-2.354bd
2011-f 441.5045.879<¢ 91.90+1.336
2011-s 425.07+9.338f 96.67+2.1212>
2012-f 444.28+6.691f 95.49+1.520>
2012-s 429.91+6.524% 92.14+1.482
2013-f 431.554-5.600/ 92.3341.274«
2013-s 424.681+5.802¢ 93.18+1.326<
2014-f 448.08 =6.084 96.72+1.390%
2014-s 440.7475.366°% 94.5441.231
2015-f 455.28+5.071¢d¢ 93.18+1.154
2015-s 445.05+7.2164f 92.89+1.660
2016-f 453.5475.124<de 95.11%1.171>
2016-s 473.71£4.979° 99.8941.159%
2017-f 469.79+4.568% 99.04+1.053
2017-s 465.314-5.5322b¢ 97.93+1.274»
2018-f 457.63+5.728>d 100.8441.3022
2018-s 452.93+5.174<de 95.27+1.186™
2019-f 462.84+5.264%¢ 98.59+1.245%

NOTE : CW = Carcass weight, EMA = Eye muscle area, f = First half year, s = Second half year.

Table 9. Phenotypic correlations between birth weight and weaning weight to carcass traits

Trait BW WW CW EMA
Ww 0.275"

CW 0.351" 0.281"

EMA 0.244 0.163" 0.548"

NOTE : BW = Birth wegith, WW = Weaning weight, CW = Carcass weight, EMA = Eye muscle area, BF = Backfat thickness, MS =
Marbling score, ":p<0.01, "p<0.05.
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