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Effect of Whole Crop Barley Silage Feeding on the Growth
Performance, Feed Requirement and Meat Quality

of Hanwoo Steers
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Beom-Young Park and Young-Hoon Kim'

ABSTRACT

This study was carried out to investigate the effect of feeding whole crop barley silage (WBS) on the
growth performance, gain, feed requirement, carcass grade and beef quality of Hanwoo steers in 1999 to
2001. Twenty one steers were allocated, and divided into three treatment groups which fed rice straw only
(control), WBS only, and fresh rice straw silage plus WBS during overall period ad libitum. Concentrates
were fed at 1.5% level of live-body weight during growing stages, 4~12 months of age, at 1.8% level of
live-body weight during early fattening stages, 13~18 months of age, and ad [libitum after late fattening
stages, 19~27months of age. The production yields of WBS were 17,135kg as a silage, and 6,011 kg as
a dry matter per ha, and the quality of WBS was 2~3 grade, while that of rice straw silage was 4grade.
The daily gain with feeding of WBS (0.70 kg) during experimental period was higher than that of control
group (0.65 kg), and the concentrate requirement (7.31 kg) per kg gain in WBS was lower than that of
control (8.95 kg). The effects of gain and feed efficiency were very distinct during growing stage. i.e., the
daily gain of WBS (0.84 kg) was increased by 65% compared to control (0.51 kg), and the concentrate
requirement (4.16 kg) per kg gain in feeding of WBS was decreased by 35%, compared to control (6.39
kg). Meat quality with WBS was higher than that of control. Frequency rate of 1 and/or 1 grade, and
marbling score of feeding of WBS were 62.5% and 4.38, while those of control were 37.5% and 2.75,
respectively. The results of the sensory evaluation showed that Hanwoo beef fed with WBS were better
than that of control. In conclusion, feeding of WBS was desirable to improve daily gain, reduction of
concentrates, feed efficiency and meat quality of Hanwoo steers.

(Key words : Forage barley, Daily gain, Carcass grade, Meat quality, Sensory evaluation)
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Table 1. Feeding program in relation to growth stage of Hanwoo steers

Item Growing stage Early fattening stage Late fattening stage
Month 4~12 13~18 19~27
Concentrates 1.5% of body Wt. 1.8% of body Wt. ad libitum
Feeding
Forages ad libitum ad libitum ad libitum

* Water and mineral : ad libitum.
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Table 2. Silage production of whole crop barley
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Table 3. Silage quality of whole crop barley and rice straw (dry matter basis)
DM Fiber (%) TDN Organic acid (%) Silage
Item 0 pH —— | i
(%0) ADF NDF () Acetic Buyic Lactic quality
Whole crop barley (1999) 353 4.1 417  66.1 56.0 0.8 0.8 5.0 3
Whole crop barley (2000)  39.8 36 320 533 63.6 0.9 0.7 45 2
Rice straw silage (1999) 59.8 46 455 699 53.0 0.9 0.3 2.8 4
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Whole crop barley  Rice straw silage +

Treatment Control silage(WBS) WBS
Total gain (kg) 389 420 410

— Growing stage 78 129 125

— Early fattening stage 142 151 134

— Late fattening stage 169 140 151
ADG (kg/day) 0.65 (100) 0.70 (108) 0.69 (106)

— Growing stage 0.51 (100) 0.84 (165) 0.82 (161)

— Early fattening stage 0.74 (100) 0.79 (107) 0.70 (95)

— Late fattening stage 0.67 (100) 0.55 (82) 0.61 (91)

* ADG : average daily gain.
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Table 5. Feed requirement (DM kg) per kg gain of Hanwoo steers

Whole crop barley

Rice straw silage

Treatment Control silage (WBS) + WBS
Whole period

— Forages 5.29 4.78 5.05

— Concentrates 8.95 (100) 7.31 (82) 9.00 (101)
Growing stage

— Forages 3.81 445 5.83

— Concentrates 6.39 (100) 4.16 (65) 4.87 (76)
Early fattening stage

— Forages 5.35 4.07 4.13

— Concentrates 6.77 (100) 5.45 (81) 8.41 (124)
Late fattening stage

— Forages 5.92 5.85 5.24

— Concentrates 11.96 (100) 12.21 (102) 12.94 (108)
P71 & BRE AT dESAFE 065~ 5ol oluR] o] ol AR Qo)
0.70kgS 2 0.70~0.75kg (¥ &, 1994), 0.76kg A Hol Aoz Hrh
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AN
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Table 6. Characteristics of beef quality grading factors of Hanwoo beef

Treatment Control WI;(i)llaegé:r(()\%Sgr)ley Rice ftr&]“éss ilage
Beef marbling score (1~7) 2.75° 438" 2.86°
Meat color score (1~7) 4.75 5.00 5.00
Fat color score (1~7) 3.00 3.00 3.14
Texture (1~3) 1.63 1.38 1.57
Maturity (1~9) 1.00° 1.00° 1.57°
Quality grade* 1.75 1.13 1.71
% of over 1 grade 37.5 62.5 42.9

* Beef marbling score: 1=devoid, 7=very abundant ; Meat color: 1=bright red, 7=dark red ; Fat color: l=creamy
white, 7=yellowish ; Texture (firmness): 1=firm, 3=soft ; Maturity: 1= young, 9=mature).
“®Means in the same column with different letter were significantly different (p<0.05).

Heel T AFSH 7P A GFS A 200009 T Aok E Aol dwsl
SUHAR e AR ARLEATelA 438 0 Ao 4 = 37.5%% 2001
2oy 2759 Awedng] d s 3 AAS HiE 15501 98
AFQ @A 28600 HE) FoHoz o Axml  283%o H|Fle] T =L
HATHP<0.05). Ao} AHA] 223k AMEA] Fof el A %@51—}01 A dER
Kl

s AERE 2ozt gllem, FFA Sd 0 AL SATIS v FAY AR E B
THS URT 175, FEE ARLYATF 113, o] AFAs EES 24 2o dAs U
Auid+gdme] AFdEA T 1712 R AAY AR SAFA|IL H[SIT|de AR
YA Fod57E 7P ekdaL, olddl wet & F 5 AR T 2" Ao w Eo
A 157 o EEEL dx7 37.5%0 Bl HU(F, 1996; & 5, 2000; & 5, 2009).

AR AR E A ToA 62.5%S YERHRITE FHeH BAQRJAS AFEE vlas] 29

ol Aib= AFrel Ade A FoAl SE (Table 7) SAMF7, wiAFTEHA, =A4F
A EIE AGE HAL(E, 19%; = 5, AT 5 AERE 79490 Aol= ¢l

Table 7. Characteristics of beef yield grade factors of Hanwoo beef

Treatment Control W;?;Zecr((\){)lesa)rley Rice ftr&]v]gss ilage
Back fat thickness (mm) 12.9 14.0 13.3
Longissimus muscle area (sz) 75.8 79.9 76.6
Carcass weight (kg) 345.4 366.0 363.3
Yield index 66.68 66.44 66.45
Yield grade* 2.13 2.25 2.43
% of yield grade B 875, C 125 A 125, B 625, C 25.0 B 57.1, C 429

* A: score 1, B: score 2, C: score 3.
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Table 8. Proximate composition and physical characteristics of Hanwoo beef

Whole crop barley

Rice straw silage

Treatment Control silage (WBS) + WBS
Moisture (%) 66.6™ 62.5° 68.6"
Protein (%) 19.4 19.6 20.5
Fat (%) 12.4" 16.3° 9.2°
Ash (%) 0.78 0.84 0.86
Cooking loss (%) 27.93" 24.04° 26.72°
Water holding capacity (%) 54.58" 57.47° 48.98°
® Means in the same column with different letter were significantly different(p<0.05).
Ao (p>0.05), 891 SAHAE A A WA, 23 FEFS A7 1 vsse Aol
129~140mm, WHFLEAN 758~799cm’  ouh, FUAY P AUl AW
(FE AFdEA] olgtolA 79.9% 2 A3 HEY ARdEATFlA 163% (HET- iR
), Z=AF 345.4~366.0kg, SHAT 6644~ 31% T/HE FYHOZ Fo} (p<0.05) AW
66.68, SFew 2.13~2.43°] HLTE FF = AT ui¥] FANA &3 AYa oleE A
&2 xz77F Bewel 875% Cowel IAe FEeEFFAHLA] IuWAE=rE #A4
125%%1om, Fue ArdeA oA AsHel yeRd AdE swilstar ok 8% 54
12.5%, BSHol 62.5%, C5Hol 25.0%RaL, oA 17]¢ 79zt B Jue] Al
ARl + A dme] AP ATl A= B%—T}Ol ATl A - T (p<0.05). e AARNA]
57.1%, C5aol 429%E A&t viEd = HRe] AMEA FofA] o] skal
THHA geste] g AlRAEe] SR oM (p<0.05) FV= §-E FFOIUT (Table
w2 S Aol FIHELL, dEAAE 9). o]gfg A¥= ¥ F(2000)°] sUT AF
B3l AMSo]| olgulor o]t ALY 9 AL ZUAM dleko] =8 w7 o W

A JolAl Bl o] i H gL
o} (%, 1996).
31719 UukA o A= (Table 8) T,

Table 9. Sensory evaluation of Hanwoo beef

Gu)7h Stk @ wask Qs

o
oje} #dsto] we] ARdEA] oA H7F
2 FAewel FHATE Bal (Mowat %

Whole crop barley

Rice straw silage

Treatment Control silage (WBS) + WBS
Juiciness (1~6)* 4.45° 5.23° 4.00°
Tenderness (1~6) 5.15° 4.90® 3.85"
Flavor (1~6) 5.00" 5.25 4.45°

* 6-point scale from 1 (very unacceptable) to 6 (very acceptable).
“®Means in the same column with different letter were significantly different (p<0.05).
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