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Effect of Feeding High Guality Hay on Performance and

Physico-chemical Characteristics of Carcass of Hanwoo Steers
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Yeungnam University*, Gunwi Livestock Cooperative**, National Institute of Animal Science***

ABSTRACT

The current study was conducted to investigate the effect of high quality hay on the performance and
carcass characteristics of Hanwoo steers. Twenty (20) Hanwoo (7 months old) were allocated into either
Control (rice straw fed) or Treatment (timothy hay and rice straw fed) group (10 animals per group) and
fed for 710 days until the animals reached at 30 months old. Concentrates were fed according to the
feeding program composed with three (3) phases; growing, fattening, and finishing period. For the overall
feeding period, final body weights were 761.3 and 799.6 kg for the Control and Treatment groups,
respectively, showing 38.3 kg heavier body weight in Treatment group. ADG were 0.79 and 0.84 kg for
Control Treatment groups, respectively. These results might be because of the intake of high quality hay
during growing phase and the effects persisted until the end of the experiment. Feed intake tended to be
higher in Treatment group whereas feed conversion did not show significant difference between groups.
Cold carcass weights were 451.0 and 475.3kg for Control and Treatment, There were no significant
difference between groups in both yield and quality grade. There were no remarkable differences in
physico-chemical characteristics fatty acid composition of carcasses between groups. In conclusion, it would
be beneficial to feed high quality hay such as timothy during growing period of Hanwoo steers to produce
high quality beef with heavier live and carcass weight.

(Key words : Hanwoo steers, Timothy hay, Rice straw, Performance, Carcass characteristics)
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Table 1. The distribution of Korea proven Bull NO.(KPN) for calves used in the experiment

KPN Control” Treatment? Distinctive strong point

333 4% 6 Cold carcass wt. Longissimus muscle area
281 4 2 Cold carcass wit.

354 1 1 Longissimus muscle area Backfat thickness
388 1 - Lacking in distinctive feature.

363 - 1 Cold carcass wt. Backfat thickness

Y Rice straw group.
2 Timothy hay group.
¥ No. of heads.
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Table 2. Chemical composition of concentrates used in the experiment

. Concentrates
Composition - - ——
Growing Fattening Finishing
%, as - fed
Moisture 14.1 +0.85" 13.21+0.07 13.25+0.25
Crude protein 16.05+0.20 12.92+0.17 12.58+0.14
Crude fat 2.81+0.31 3.36+0.05 3.23+0.05
Crude fiber 6.48+1.05 6.17+0.08 3.55+0.13
Crude ash 6.64+0.23 5.45+0.14 4.57+0.04
NFE 53.93+0.94 58.89+0.31 62.84+0.51
Ca 0.9840.13 0.68+0.02 0.89+0.01
P 0.46+0.02 0.48+0.03 0.51+0.01
TDN? 68.00 71.00 72.00
Y Meanzstandard error.
2 Calculated.
Table 3. Chemical composition of roughages used in the experiment
. Roughages
Composition - D - 2 - 3
Timothy hay A Timothy hay B Rice straw
%, as - fed
Moisture 10.75+0.34” 8.95+0.05 9.66+0.53
Crude protein 9.44+0.35 4.72+0.02 3.64+0.18
Crude fat 2.08+0.78 3.37+0.06 0.93+0.40
Crude fiber 27.36£3.22 36.47+0.74 32.00+1.39
Crude ash 8.66+1.04 5.954+0.17 9.55+0.55
NFE 46.22+1.81 40.56+0.71 44.40+2.26
Ca 0.42+0.06 0.1940.02 0.18+0.07
P 0.1940.03 0.07+0.02 0.15+0.03
TDN? 54.60 45.20 37.60

Y Fed in the growing phase of the Treatment.

2 Fed from 14 to 16 months old in the fattening period of the Treatment.
9 Fed throughout the entire trial period of the Control, and from 17 months old in the fattening period of the

Treatment.
% Meanzstandard error.

% Adapted from the Composition of Korean Feedstuffs. (1988).
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Table 4. Programmed feeding with rice straw as a roughage source for Hanwoo steers

(Control)
_ Age Body Concentrat_e Roughage_
Fattening - Weight range (as-fed basis) (as-fed basis)
phase month Body Weight, % Rice straw
(kg) (feeding level) (kg/hd)
181~204 1.70 2.60
204~227 1.70 3.20
227~250 1.75 3.60
Growing 10 250~273 175 4.00
11 273~297 175 4.30
12 297~321 175 4,70
13 321~345 1.80 5.20
14 345~371 1.80 3.50
15 371~396 1.85 3.00
16 396~423 1.85 3.00
17 423~450 1.90 2.50
Fattening 18 450~479 1.95 2.50
19 479~509 1.95 2.00
20 509~539 1.97 2.00
21 539~569 1.86 1.50
22 569~593 1.76 1.50
23 593~616 1.69 1.20
24 616~637 157 1.20
25 637~657 1.48 1.20
Finishing 26 657~675 1.37 1.20
27 675~690 1.26 1.20
28 690~702 1.23 1.20
29 702~713 114 1.20
30 713~722 1.05 1.20

o] group feedingdttt. A= Al ZHAAGl AFSES Stk 71EF deArES: 295
SRVFHAR FopAE WA T, 2 AFAIGES] Bl with AT AL
FeloR ANt Al vETVIE 54 A7MNAGE FEAZA 309 HAoR AA A
71, HIEA7] 2OHEFT1e) Al @R Es Zel AAlsiglen, AR AFHF2 AT S
of AAE AR FoZRIaW(Table 49+ 5)oll Al FFE 2Alske] 71=38H%ch

uheh Folskglal, 19 wol 34 28)(okds

A= siler, FFARG £ARE E9S 6. TAHSA =AL

of Folsiditt. &2 AfrEA AAT & A

Sl v BES MEFsle AfEel  Alde] Fa® AW 4Nz 4N F

S

(]
=
=]
L

—786—



Kim et al. ; Effect of Feeding High Guality hay on Performance and Characteristics of Carcass of Hanwoo Steers

Table 5. Programmed feeding with timothy hay and rice straw as roughage sources for
Hanwoo steers(Treatment)

Body Concentrate Roughage
Fattening A eight range __(ased basis) (as-fed_basis)
phase " Body Weight, % Timothy hay Rice straw
month (kg) (feeding level) (kg/hd) (kg/hd)
181~205 150 2.40
205~232 150 2.80
232~259 150 3.20
Growing 10 259~286 153 3.60
11 286~313 156 4.10
12 313~342 161 4.50
13 342~371 175 5.40
14 371~400 1.89 4.50
15 400~430 2.00 4.00
16 430~460 2.09 3.50
17 460~490 2.07 3.00
Fattening 18 490~520 2.04 3.00
19 520~549 1.92 2.00
20 549~576 1.82 2.00
21 576~602 1.74 150
22 602~628 1.66 150
23 628~651 151 1.20
24 651~671 1.38 1.20
25 671~688 1.27 1.20
o 26 688~703 1.24 1.20
Finishing
27 703~715 121 1.20
28 715~726 112 1.20
29 726~737 1.10 1.20
30 737~746 1.02 1.20
7 FAHE T o gukste] 1243 Al Ale] dARS AFSA AAER WS
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Table 6. Performance of Hanwoo steers during growing phase depending on roughage

sources
Items Control” Treatment? Pr>| t|?
No. of heads 10 10
Initial age, day (month) 213.6( 7.0)+7.50" 208.8( 6.8)+8.20 0.6701
Final age, day (month) 423.6(13.9)£7.50 418.8(13.7)£8.20 0.6701
Duration, days 210 210
Body weight gain, kg/hd
Initial weight 200.10+10.50 201.10+ 8.10 0.9409
Final weight 368.70+12.20 425.70+15.10 0.0088
Total weight gain 168.60+ 0.81 224.60+ 0.95 0.0001
Daily gain 0.80+ 0.03 1.07+ 0.03 0.0001
Feed intake, kg/hd
Concentrate 987.12( 4.70) 973.26(4.63)
Rice straw 847.35( 4.04) -
Timothy hay A - 987.13(4.70)
Total 1,834.47( 8.74) 1,960.39(9.34)
Feed conversion, kg/kg
Concentrate 5.85 4.33
Roughage 5.03 4.40
Total 10.88 8.73

Y Rice straw group.

2 Timothy hay group.

¥ Probability of the T test.

“ Meanzstandard error.

® Values in the parentheses represent

intake per head per day.
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Table 7. Crude protein intake and it's con-
version in Hanwoo steers during
growing phase by feeding different
roughage sources

Item Control”  Treatment?
No. of heads 10 10
Duration, days 210 210
CP intake, kg/hd

Concentrate 158.43(0.75)3) 156.21(0.74)

Rice straw 30.84(0.15) -

Timothy hay A - 93.19(0.44)

Total 189.27(0.90)  249.40(1.19)
CP conversion, kg/kg
Concentrate 0.94 0.70
Roughage 0.18 0.41
Total 1.12 111

Y Rice straw group.

2 Timothy hay group.

9 Values in the parentheses represent intake per
head per day.
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Table 8. Performance of Hanwoo steers during fattening phase depending on roughage

sources
Items Control” Treatment” Pr>|tl?
No. of heads 10 10
Initial age, day (month) 423.6(13.9)+7.50" 418.8(13.7)£8.20 0.6701
Final age, day (month) 723.6(23.7)£7.50 718.8(23.6)+8.20 0.6701
Duration, days 300 300
Body weight gain, kg/hd
Initial weight 368.70+12.20 425.70+15.10 0.0088
Final weight 647.60+15.10 692.80+22.04 0.1081
Total weight gain 278.90+ 1.09 267.10+ 0.97 0.3482
Daily gain 0.93+ 0.04 0.89+ 0.03 0.3584
Feed intake, kg/hd
Concentrate 2,726.40(9.09)” 2,937.25( 9.79)
Rice straw 740.85(2.47) 413.16( 1.38)
Timothy hay B - 283.05( 0.94)
Total 3,467.25(11.56) 3,633.46(12.11)
Feed conversion, kg/kg
Concentrate 9.78 11.00
Roughage 2.66 2.61
Total 12.43 13.60

Y Rice straw group.

2 Timothy hay group.

9 Probability of the T test.
“ Meanzstandard error.

% Values in the parentheses represent intake per head per day.
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Table 9. Crude protein intake and it's
conversion in  Hanwoo steers
during fattening phase by feeding
different roughage sources

Item Control”  Treatment?
No. of heads 10 10
Duration, days 300 300
CP intake, kg/hd

Concentrate 352.25(1.17) 379.49(1.26)
Rice straw 26.97(0.09)  15.04(0.05)
Timothy hay B - 13.36(0.04)
Total 379.22(1.26) 407.89(1.36)
CP conversion, kg/kg
Concentrate 1.26 1.42
Roughage 0.10 0.11
Total 1.36 1.53

Y Rice straw group.

2 Timothy hay group.

® Values in the parentheses represent intake per
head per day.

F

X fo
o

e SA e JEha, AREEe]
| ¥es BHAFE B Ade AdE
(Turgeon 5, 1985; Coleman3} Evans, 1986;
Abdalla 5, 1988; Drouillaid 5, 1991, 7 %,
1995)7} f-Alsttt.

b njsdv)e] € AuE ) Als A
Fe AAHon: ¢7 2E7} B2 ARG
Z2(Table 49} 5)olA o=gidd Wakoz
olFAY. ARTE 17LHTH A ¥F
AbE AARE B 2 Ao Ao 227)
4y B5H7] FEAMA FA4 =)} iz
To] AE AR oF 2719 =2 1971€Y
Holl Hdj HAZ =dsiala, HEHr] F
RAMA A% HA 2AR AADTL A
AR A3 et Aoz, AA Abs A
goll ek =ALs AF Rles & o 2d 2
2EE HR2t s AR AR Ske 29
S o]Fa Qi Aow AT HSAY)
ARAAA A@TFe] 2AR AHAD] =T
wop A4 yebdedl, ol Al Y %A
5 % St olv 4719 12719 wiRE

S
=

ZAIRE Bol AFsta
ZALRE AA A, FFAE FolFTol
et AMRE AT AAAITIE dE AT
o] zpol= A AZIA FETHEEA, 1998). 5
3] 1571 ue] AdgTAF] Tt A
Jroll A Zhzb 0.44 kgt 0.47 kgo.2 AA AZs}
S=dl, o] w7} 7€~89 Alojglorn=z t]9d
o3 ol Aoz HITE o] Wl
A 5 dglel st 3 AUt AZdd 2
Folm AR el FaAES YElA Hijo)7]
= &)

r_{

3. u|83%7| u|g MH

H]59-7](23~3071 4 %)< BlS A2 Table
109 A &} 2t

3719 F8A AT =771 761.30
kg, A@T7F 799.60 kg o= Al E o)A 38.3kg
7b 9 ZAvk ey vS37] 2009 ko] &
SAFeR HA, gxet AlEE A7
3 1137 kg 106.8 kgl 2 TRl A 6.9 kge]
g A =AUk dIFSAFS gzt 057
kg, A1@T7F 053kg ©ITh Ats AFHAZE o
27 4 Ag Tl AR FALETL 77t
19 5 8359 1.14kg ¥ 8403} 1.14kgl =,
& T3+ 2ot Y-S YEReH, F AR
QTS gxToA 6.7%7 ¥ EUTl X9
W A& (Table 11)> & 13kl xko]7}F gL
At} olepdo] HjxTo] FAFT Alm 8T
fo] EYU Aow WY HEIFT ML H|&
71w vERE B3 @yl oozl e
2 ARG e gjE2FedA B
AR ®= FA471w vepd AJgTeke] AF
Z}o](Table 6)Z 18.7kg Yol Zo|x H3}ich
ol = FA7] B Alg Tl gt FAUx]
H7F o] B a9 2ot 84 o

o= A7tE)
St 2 Ao A gjzTeF AT o o
Azlel vlsl SAFN Als AdFH el AA
g Aow yelgsd, ol HE&HI|W

¥ ol

Br o FR X

—

jud

|
1

N

—-791—-



Kim et al. ; Effect of Feeding High Guality hay on Performance and Characteristics of Carcass of Hanwoo Steers

Table 10. Performance of Hanwoo steers during finishing phase depending on roughage

sources
Items Control” Treatment” Pr>| tl?
No. of heads 10 10
Initial age, day (month) 723.6(23.7)+7.50” 718.8(23.6)+8.20 0.6701
Final age, day (month) 923.6(30.3)£7.50 918.8(30.1)+8.20 0.6701
Duration, days 200 200
Body weight gain, kg/hd
Initial weight 647.60+15.10 692.80+22.04 0.9409
Final weight 761.30+15.99 799.60+23.61 0.1959
Total weight gain 113.70+1.65 106.80+ 1.34 0.3403
Daily gain 0.57+0.06 0.53+ 0.05 0.3303
Feed intake, kg/hd
Concentrate 1,669.80(8.35)" 1,681.60(8.40)
Rice straw 227.60(1.14) 227.90(1.14)
Timothy hay - -
Total 1,897.40(9.49) 1,909.50(9.55)
Feed conversion, kg/kg
Concentrate 14.69 15.75
Roughage 2.00 2.13
Total 16.69 17.88

Y Rice straw group.

2 Timothy hay group.

¥ Probability of the T test.
9 Meanzstandard error.

% Values in the parentheses represent intake per head per day.
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Table 11. Crude protein intake and it's con-
version in Hanwoo steers during
finishing phase by feeding different
roughage sources

Item Control”  Treatment?
No. of heads 10 10
Duration, days 200 200
CP intake, kg/hd

Concentrate 210.06(1.05)° 211.55(1.06)
Rice straw 8.28(0.04) 8.30(0.04)
Timothy hay - -
Total 218.34(1.09) 219.85(1.10)
CP conversion, kg/kg
Concentrate 1.85 1.98
Roughage 0.07 0.08
Total 1.92 2.06

Y Rice straw group.

2 Timothy hay group.

9 values in the parentheses represent intake per
head per day.
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Table 12. Performance of Hanwoo steers during the entire experimental period by feeding

different roughage sources

Items Control” Treatment? Pr>| t| ?

No. of heads 10 10
Initial age, day (month) 213.6( 7.0)+7.50" 208.8( 6.8)+8.20 0.6701
Final age, day (month) 923.6(30.3)£7.50 918.8(30.1)+8.20 0.6701
Duration, days 710 710
Body weight gain, kg/hd

Initial weight 200.10+10.50 201.10+ 8.10 0.9409

Final weight 761.30+15.99 799.60+23.61 0.1959

Total weight gain 561.20+ 1.45 598.50+ 1.42 0.1229

Daily gain 0.79+ 0.05 0.84+ 0.05 0.1101
Feed intake, kg/hd

Concentrate 5,383.32(7.58)" 5,592.11( 7.88)

Rice straw 1,815.80(2.56) 641.06( 0.90)

Timothy hay A -
Timothy hay B -

987.13( 1.39)
283.05( 0.40)

Total 7,199.12(10.14) 7,503.35(10.57)
Feed conversion, kg/kg
Concentrate 9.59 9.34
Roughage 3.24 3.19
Total 12.83 12.54

Y Rice straw group.

2 Timothy hay group.

¥ Probability of the T test.
“ Meanzstandard error

® Values in the parentheses represent intake per head per day.
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Table 13. Crude protein intake and it's
conversion in Hanwoo steers during
the entire experimental period by
feeding different roughage sources

Item Control” Treatment?
No. of heads 10 10
Duration, days 710 710
CP intake, kg/hd

Concentrate 720.74(1.02)°  747.25(1.05)
Rice straw 66.10(0.09) 23.33(0.03)
Timothy hay A - 93.19(0.13)
Timothy hay B - 13.36(0.02)
Total 786.84(1.10)  877.13(1.24)
CP conversion, kg/kg
Concentrate 1.28 1.25
Roughage 0.12 0.20
Total 1.40 1.47

Y Rice straw group.

2 Timothy hay group.

9 values in the parentheses represent intake per
head per day.
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Table 14. Carcass characteristics of Hanwoo steers fed different roughage sources

Items Control” Treatment? Pr>| t| ?
No. of heads 10 10
Marketing wt. kg 761.30+15.99” 799.60+23.61 0.1959
Cold carcass wt.,kg 451.00+11.15 475.30+16.07 0.2299
Yield traits:
Backfat thickness, mm 13.00+1.67 16.30+1.40 0.1467
Longissimus muscle area, cm? 93.50+2.30 89.40+3.00 0.2918
Yield index 64.62+1.27 61.44+1.29 0.0732
Yield grade® 2.1040.18 2.50£0.27 0.9946
Quality traits
Marbling score” 5.50+0.76 5.30+0.42 0.8214
Meat color” 4.70+0.21 5.00+0.15 0.2643
Fat color” 2.30+0.55 2.40+0.16 0.6601
Texture? 1.20+0.13 1.00+0.00 0.1510
Maturity™” 2.10+0.10 2.30+0.15 0.2878
Quality grade™ 0.72+0.25 0.72+0.25 0.9946
Y Rice straw group.
2 Timothy hay group.
¥ Probability of the T test.
9 Meanzstandard error.
% converted to numeric: grade A =1, B =2, and C= 3.
8 9 = the most abundant, 1 = devoid.
77 = dark red, 1 = bright.
® 7 = yellowish, 1 = white.
9 3 = Coarse, 1 = fine.
99 = mature, 1 = youthful.
) converted to a numeric : grade 1** = 001, 1" =01, 1 =1, 2 = 2,
oA 371 BXxE w5 A HAS  F=eRl zpolrr itk o] dite i, XA
Folah A gole SuAE, 2470 2 54 W, 2w @9 9 Aol w57
SR FHE AolF Uehia Rtk 8 2 Fold 2ARUG] FRE Ael7t 91
e B @ W 5(1994)9) wisl fAjeld. wa
CIE #¢] LS S4d5+, SlAE 2 A
. EAM e o|atetd S4Mn XM =N Wk Qo] Aol dal, SAETEol =2 Aol
Al wom, ZHAEE WA RS A9
A9 olaksbd B4 AW 246 U A% WA Ja, FASF ¥I5EF /1A
A= Table 15 B 16049} 2t} Table 159 ko] 42 o= Y| #aL JITH/NME, 1994).
Ul wleh o), mAle] R, 2AM R % olgt o] B AFlA olsstd 549 ol
i gEe gETe AGT) FHE A B EA 2gd AR A5 (Tale 15)°]
olz UEhiA egtem, &40 CIE %t L a, A 58 cuAuwe} §2%5530] Aol7} 913
b, chroma, hue 3 7FEAFANAME & ke @ wFoR oA sk =AS] Al &=
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Table 15. physico-chemical characteristics of the longismus muscle in Hanwoo steers fed
different roughage sources

Items Control” Treatment” Pr>| tl?
No. of carcasses 10 10
Moisture, % 66.56+1.13" 67.87+0.55 0.3136
Crude fat, % 12.06+1.51 10.27+0.78 0.3067
Crude protein, % 20.31+0.43 19.46+0.62 0.2760
CIE value:”
LY 39.05+1.23 36.64+0.97 0.1421
Q) 23.02+£0.92 23.13+0.69 0.9274
b 10.73+0.71 10.33+0.52 0.6580
chroma 25.42+1.12 25.35+0.82 0.9615
hue 24.76+0.68 23.81+0.56 0.2921
Cooking loss, % 28.71+1.48 29.96+0.90 0.4794
Y Rice straw group. 2 Timothy hay group.
¥ Probability of the T test. % Meanzstandard error.

R lightness, a = redness, b= yellowness.

Table 16. Fatty acid composition of the longissimus muscle fat in Hanwoo steers fed
different roughage sources

_ Control” Treatment? 9
Fatty acid, % Pr>1 tl|
10 10
Cuso 2.81+0.18" 2.69+0.15 0.5935
Cus 0.83+0.12 0.95+0.14 0.5504
Ciso 26.87+0.52 26.98+0.43 0.8686
Cis1 4.3740.22 4.35+0.22 0.9517
Cizo 0.81+0.06 0.70+0.05 0.1628
Ciso 11.62+0.37 11.06+0.32 0.2706
Cis1 42.78+0.59 42.53+0.54 0.7545
Cis2 4.33+0.39 4.47+0.23 0.7610
Ciss 0.37+0.07 0.51+0.13 0.3581
Cao0 0.32+0.04 0.37+0.04 0.4149
Cao1 0.35+0.06 0.30+0.05 0.5601
Cao22 0.35+0.05 0.48+0.10 0.2743
Cawo 1.81+0.23 1.89+0.24 0.8152
SFAY 44.24+1.24 43.68+1.24 0.9577
UFA? 53.39+1.74 53.59+1.78 0.9909
MUFA" 48.34+2.85 48.13+2.83 0.9898
PUFA 5,06+0.37 5.46+0.36 0.7957
Y Rice straw group. 2 Timothy hay group.
¥ Probability of the T test. % Meanzstandard error.
% Saturated fatty acids. ® Unsaturated fatty acids.
) Monounsaturated fatty acids. ® Polyunsaturated fatty acids.
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