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Summary

This study, lasting 14 months, was conducted to investigate the effects of different pen size and
group size on growing-fattening characteristics of Hanwoo steers.

Forty-eight,12-month-old Hanwoo steers (305.8+32.2 kg) were randomly assigned to three groups
(35.28 m’;, n=4 heads, 70.56 m’, n=8 heads, 105.84 m% n=12 heads) and reared in separate pens
with a constant space allowance of 8.82m’ per head from 12 to 21 month of age and then
regrouped to 4 heads per pen.

A common diet including concentrate (limited) and forage (ad lib) was provided to all the
animals. Images of live animal ultrasonic back fat thickness, longissimus muscle area and
Marbling score were evaluated in three months interval from 12 months of age using an
ultrasound equipment (HS-2000) at the 13th 1ib and lumber vertebra interface of left side.

Significant differences of ADG was found mainly at 15~18 month and 18~21 month fattening
stages (p<0.05). Marbling score (MS) was higher (p<0.05) in 12 heads group when compared with
that of 4 and 8 heads groups after 18 months. Animals in 12 heads group had the lowest
Average daily gain (ADG) but showed the highest longissimus muscle area (LMA) and marbling
score (MS). In addition, Hanwoo steers in 12 heads group obtained a higher quality appearance
(HQA) of 82.7% than that of other treatments.

The results indicated that Hanwoo steers housed on large group size and pen size decreased
their ADG but improved meat quality.

(Key wonds : Pen and group size, Growing, Fattening, Hanwoo steers, Ultrasound)

A = £33 AAAIY] dF we A7EL &

W3] AWYHw glermg gog ARAA

352 AR AFdAog AgHEe @ RS 3ag nFEAL & e AS5H
3 QFE 25 AAo ARk (F, 2008), A o3 xFFog N FAF ;e gt g

Zadsty FE4 %A 78 (Department of Animal Resources Science, Kangwon National University)
Corresponding author : Song, Y. H., Department of Animal Resources Science, Kangwon National University,
200-701 KNU Ave 1, Chuncheon Kangwon-Do, Korea.
Tel : +82-33-250-8617, E-mail : yhsong@kangwon.ac.kr
2009 39 129 F2, 2000d 39 24 HAbgbE, 20009 39 309 AAHEH



SAANAARAGHA Al 15D 1 &

¥452, o dop} 23
R
Hobket & Aelck

-

N
of
2
2
fo
o
s
)
oé
_?L
R
“ e 4
> W
i "
i £

Fxoz A% -?VH’;}E]H 746}, 7233 ojg
x50 371 59 @Al vehd 2k oY
gt AAZAO] FolAell wet T A3
2 2EHLE st A dIFaTt AL

3] Eilslo] AAEo] WelAc} Mitchell,
1988).
a8y, o]23 Aol WAl AEHA

t ABAHA ASL Azt ddo] 3
g 7Mee »3 bato g M EAFQe] Aw] A
32 g 4 9L Rolch

E3, o]em A F ARAQ Agoz
ABAAATANA 2 D ALA ne} She
Ao 7b¢ 71 Aoz Bys wulel o] (3}
2, 2008) 71&] W3z A%
2708 AFEHNAE olE Yehd A
o2 P

aebd, 2 AT7qAE S A Hegs
FF 243 A2 FA 9 zbelrt e
AAS-2 AREAG e ¥ I
o2, ARSEAE A A =)o) A
A7e N12ARE AAStLA AAEG

Mz 2 g

NEE

R

2 AYY FAEFES 49T
07}—4 12093 (3
kg) T AHAAS 48%

g ¥l&% A
A% 305.85+32.20
FE ol&3ch

W 1NY7tA "L AAEg e
_g_

YN E

Holl e A}

2. NE4A

B A AZAAE 79 s §
As}A g82m’E AT F ko] =9} P
AT AolE 2t Y3l ¥
9 AL 2493 %E 24L9F A A
Z7 (09 A% 3528m’) 475 8315l
o, R 1(T)S 70.56m’el 8FE +4,
AT 2(T)E 10584m’e] 1255 27t +
£3}o] 3x2] urR oz AXsAT 2149
3 o]FREE 3528m’l 45E FE3kE o

WA APz BAste] Ageisch
3. SFAY U 5PUS

2 AH EAA)E 2006 5L 2007
, 127093
Aoz 3049 7HA] 39 ez
ogstel 7 AAL A% BW;
Body weight)®} 2MHz9] AAZ 283 o
2] (HS-2000, Japan)E ©| &, ¥ =AFF
AR A 3FFS A 185 Ao)E F
Astel % AP E28% SAYTA
(BFTU; Ultrasound Back Fat Thickness), &5
¥ SAITAA (LMAU; Ultrasound Longissimus
Muscle Area), 35} ZUAE (MSU; Ultrasound
Marbling Score)& w43} 2w, £3}717kal
30/LFHAAE A ASARE o]43}y
Al EAEAE vlwstgich

4. AtQEEE

£ ARl AR AR slelSEy
BP= Aol et sFAERE §49
57 (12~18704), 24857 (18~247199),
v gukEe)y) 2403~ E25)2 Yo oA
82t 2. F 6l AA 14 23] Fj3ge
o, 2AE Folt AxRAL ol 4s}e] 24
A7t FAF Fo3%ick. &3 mineral block

10 —



$474 5 -

NgelA Qeinl BE FAANSE 7 X7
T2 AFAE ANNGS EAATY 5

oA HAARL SAS 9.1 TE WL o)Ll
GLM (General Lincar Model) ¥4 ¥ Duncan®]
o} 72 A (Multiple range testyg ©]-§3}gich
Za 9 IF

Table 12 A8 ABAHEE dephd
Fold. FFARS AS AT 9
T2 ks AFIg ey, AR
Watts $(2000)8] RoojME 4252 2
Ne W oo e AnE AHAG 3
Rt ol $ AFAAE 15744 FdA 12
F AT ‘33(-9' AAgE e
A3} dxstg e, uf ApAde] o]F A
214 g A= 713:— 452 AeFoA 1A
o AHFE dehdglth ol £(2008)9]
R g ASEFNE ATEEFE &
EH2E FA Heds Az 2ol
AtAdeZ 8Fst 125F AT AH
4o 0 2Ed S ggo g g
Table 2= ZF A&7 d2 1270438 5€ =
2 A A5y dsAFY H3tE el
Bolr} Fo| #AHE A 3L} 85F &

<
i\

°
27

e AMSEe FAAA 0 & AEER IT

g Ae)peld 97 THAU AV 2 Rex
vebgen, 12% AegFdE F2A (p<0.05)
ol AolE Jepgich b AR Ae] o]
FoialE AL o]F, F 15~ 188" A
45 Aol M 22 49 FAFE
dehfigieny, g5 Azt {23 (p<0.05)
ol Ao} E vjehjggich g 18704 ¥E 21
NLBAHE 8F Ag]FolA ohE ATl
wlale] §94 (p<0.05)e R F7)sE ez
Yehdh F 48 24 AT ¢sA
719 A7 ZAFL 45 AT 8F AHF
FoA A AFE 2oy, 12F AHY
FARE F93 po05)er WE AeE
Yebgth £3F 458 ko] Auix|7} o] %
A& 217043 olFol: FE IMETE A
sstn, A3t oA (p0.05)2l AolE
Bolxe 4t 8}%—?71 9 u]§A 7] 7k
Az A ZAFL 45 Aol i
arist 4 -‘%~-?‘~7} word Helro £
3t Aoz yepgon, 12F AHeEFes
F2 A (p<0.05)al #olE R Gict

Azl d &A1 E E3A7A Y 49
ZA e MY Aoz EAS ARl
B 3= HFA FARE A Jeb
gk AA AR/ F 1848 F A 2170
43 Aol RE HEHL% kR A
2 Aoz Jepgton], wiielrsle #A3
dolA = AT Vél#fﬂ dFg W Ao

2 wadc) ¥ SA7] AExY 7T A7

Table 1. Effects of pen and group size on feed intake in Hanwoo steers

Age (Month) Items 4 heads 8 heads 12 heads

s Con.” 5.50 5.50 5.50
Forage 4.22+1.54% 4.25+0.45 4.61£0.91

Feed Con. 6.50 6.50 650

intake 2]

(kg) ‘Forage 1.88+0.71 1.57+0.65 1.44+0.59

27 Con. 7.50 7.50 7.50
Forage 0.92+0.22 0.90+0.06 0.90+0.04

) Concentrate ¥ Means + SD
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Table 2. Effects of pen and group size on body weight, carcass weight and average daily

SANERATHA A 15 A1 F

gain in Hanwoo steers

Age Treatments
fems | (Month) v T )

12 283.75+36.69%" 292.25+25.97° 322.29426.23
15 351.63£36.77° 362.81+24.49™ 380.67+23.72°
18 417.25+41.55% 412.13£23.27° 438.42428.57°
BW(kg)" 21 508.19+£33.08™ 519.47£31.17 525.25+32.36
24 560.00+41.34™ 574.97+30.81 581.31£37.13
27 631.00+48.58"™ 639.69+33.98 644.27+48 41
30 683.50+51.31™ 680.64+37.01 683.65+55.54
12~15 0.75£0.16™ 0.78+0.03* 0.65+0.14°
15~18 0.73+0.09" 0.55+0.04° 0.64+0.07°
18~21 1.01£0.19° 1.19£0.06* 0.96+0.09"
12~21 0.83+0.08* 0.84+0.9° 0.75£0.11°

ADG(kg)” | 21~24 0.58+0.13™ 0.62+0.04 0.62+0.03

24~27 0.79+0.14™ 0.72£0.10 0.70+0.01

27~30 0.58+0.08™ 0.46+0.21 0.44%0.19

21~30 0.69+0.10° 0.59+0.12% 0.57+0.15°
12~30 0.74+0.08" 0.72+0.07* 0.67+0.10°

Y Control, » Treatment 1, * Treatment 2, * Body weight, * Average daily gain, © Means+SD.

™ Not significant.

* Means with different superscripts in the same row significantly differ(p<0.05).
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Table 3. Effects of pen and group size on back fat thickness, longissimus muscle area
and marbling score by ultrasound measures and carcass measures

ltems Age Treatments
(Month) 4 heads 8 heads 12 heads
12 1.50+0.937™ 1.13+0.34 1.21£0.59
15 1.75%1.16™ 1.25+0.45 1.2940.75
BFTUGm)” 18 2.63+1.69™ 1.94+0.93 2334127
21 4.00+2.33"™ 3.561.15 3.92+41.38
24 4.75+2.60™ 4.56+1.63 4.71£1.82
27 6.25¢3.01™ 6.25+2.27 6.13£2.02
BFTC(mm)” 30 9.63+3.02™ 9.75+2.72 10.2642.47
12 42.86+3.61™ 46.03+4.20 45.79+3 .86
15 48.11x3.77™ 49.92+3.59 50.93x4.17
LMAU(eny” 18 55.163.58™ 55.63+3.35 57.56+3.40
21 67.59+3.83" 66.90+3.54 67.86:4.60
24 72.5642.68™ 72.83+3.31 73.09+4.39
27 79.00+5.38™ 80.72+4.69 80.93+4.35
LMAC(cm’)? 30 81.0046.68™ 82.81+6.80 84.55+6.66
12 1.00£0.00™ 1.00£0.00  1.00£0.00
15 1.00+0.00™ 1.000.00 1.00+0.00
MSU® 18 1.00+0.00™ 1.00+0.00 1.00£0.00
21 1.88+0.99™ 2.060.85 2.67+1.13
24 2.63+1.06™ 2.25+1.06 2.96+1.40
27 3.75+1.16"™ 4.00+1.26 4.42+1.44
Msc® 30 4.25+1.98™ 4.63+1.82 5.38+1.58

Y Ultrasound back fat thickness » Carcass back fat thickness > Ultrasound longissimus muscle area
“ Carcass longissimus muscle area > Ultrasound marbling score 9 Carcass marbling score ” Means£SD.
™ Not significant.
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Table 4. Appearance rate of caracss grade by pen and group size in Hanwoo steers

4 heads Total 8 heads Total 12 heads Total
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2 4 3
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Total| 2 | 6 | 0 8 5 0| 16 10 | 14 | 0| 24
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