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Effect of Different Stocking Density on Eating Behavior of Hanwoo Steers

(Bos taurus coreanae) During Growing Period

Sang Moo Lee* and Jaec Won Jang
School of Animal Science and Biotechnology, Kyung-Pook National University, Sangju-Si 742-711, Korea

ABSTRACT

This study was carried out to investigate the effects of stocking density on the eating and ruminating behavior of growing
Hanwoo steer (Bos taurus coreanae). A total of thirty growing Hanwoo steers were divided into four stocking density groups (Gl:
1 head/32m’ G2: 2 heads/32m’, G3: 3 heads /32m’ G4: 4 heads/32 m®) with 3 replicates (12 pens). The results of eating
behaviors for 48 hours are summarized as follows: Total intake was higher in 2G, 3G and 4G than in 1G, but not significantly
different among thetreatments. Intake of roughage was the highest in 2G (3.32 kg), while 1G (2.85kg) was the lowest (P<0.05).
Eating time of concentrate was highly in the order of 1G > 2G> 3G > 4G (P<0.05). But eating time (concentrate + roughage) and
ruminating time were not significantly difference among the treatments. Resting time (standing + lying) was the highest in 4G
(P<0.01), and lying time was the highest in 2G. Chewing time (Eating + ruminating) was higher in 3G than in 1G, 2G, and 4G
(P<0.05). Number of bolus, number of total chews, ruminating time per bolus and number of bolus per minute were not
significantly difference among the treatments. But number of chews per bolus was significantly lower in 1G than those of the
other treatments (p<(0.05). Number of urinating was in the order of 1G > 4G > 2G > 3G (P<0.05). However, stocking density
had no effect on drinking and defecating. Eating rate and chewing efficiency were the highest in 4G (P<0.01, 0.05), but
ruminating efficiency was not significantly difference among the treatments.
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Table 1. Body weight of Hanwoo steer at the beginn-
ing experimental

Treatment
Item
1G 2G 3G 4G
IBW"  3554kg  3143kg  3424kg  329.1kg
DIBW : Initial body weight.
1G, 2G, 3G and 4G represents group sizes of 1, 2, 3 and 4

growing steers, respectively.

T = 131 Table 2%} 7"0] 4 x 8m =32 m>°]| 6]__?_ NG =

Table 2. Experimental design

Treatments

Items

1G 2G 3G 4G
Pen sizes 4x8m  4x8m  4x8m  4x8m
No. of head per pen 1 2 3 4
Area of per head 320m> 160m° 106m° 8.0m’
No. of replication 3 3 3 3
Total No. of HS" 3 6 9 12

HS": Hanwoo Steer.

(2) A8+ AEEH

AEFol QlojHE FFARE 4kgoZ AT Fol dglom,
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Table 3. The chemical composition of forages

cP’ EE? CcF’ cA” NFEY NDFY
ftems %) % D %) %) ()
Alfalfa 18.84 3.14 36.13 9.01 32.88 49.86
Timothy 14.64  4.94 29.28 6.98 4416 66.34
Tall fescue 9.87 3.31 31.65 7.21 4796 63.19
Y crude protein, 2 ether extract, > crude fiber, * crude ash,

5) 6)

nitrogen free extract, neutral detergent fiber.

(2) sFTAES LY E
WEAtEe] ]SS Table 4914 EHH
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Table 4. The chemical compositions of concentrate feed

Ingredient compositions

Items %)

Dry matter 87.99

Moisture 12.01

Crude protein 14.62

Crude fat 3.48

Crude fiber 6.06

Crude ash 6.86

Nitrogen free extract 56.97

Calcium 0.92

Phosphorus 0.47

Neutral detergent fiber 23.92

Acid detergent fiber 9.25

Total digestible nutrients 70.05
(3) STAtE HiEH|

A% Foldh FFAE P NSA WIS $49 A AR
24 diEH]E> Table 54 H= upeh o] Wi AlRE thgat
A gl WRAFBE Folm S5 % 2w FIL Fel

TDNZHE 4% 430 A3sbl e Amgn

Table 5. The ingredient compositions of concentrate feed

Ingredient compositions

Items (%)

Corn grain 35.3
Wheat grain 15.0
Soybean meal 5.0
Wheat bran 8.0
Corn gluten feed 8.0
Sesame meal 2.0
Cane molasses 5.0
Coconut meal 7.0
Palm meal 7.0
Distillers grain 4.0
Salt dehydrated 0.5
Limestone 2.0
Vitamin premix 0.1
Mineral premix 0.1
Others 1.0
Total 100.0

©2 Bgm, FTAE ARE
TN, A
Wheel g 2

>
T
BN

9
]-JEJ- R

42 94 8 999 47 134 sen
]_;.:)'_

AP & FHE AR 361S Ak 190 1~2F4
Ao wrjshdr eisich o JHAYES 48417
< ##3to] Plotting paperel] 7]1Z3}Sitt.

Aok JH 5 gle] Aolz Feigion],
Ao thed 24 AR o] Aol $715te] 239,

(2 MAHS

2 Al A, W R AR, A3g e B Ay

-1 = T h=4
TRk ek ekow 7% AT A AL wE
AUE Tl Paglon], Y AL WA B 4
A% thl 192 WA A Qe 958 2AsET e
A% Qe AR AR« BE AdeE AT A48,
A W AREE 47 A% ANES ANAL FAZ, A%
ARFO.E WFro] etk

7. SAME

AgoA Aol BE AR FAEAL Statistical Analysis
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Table 6. Effects of stocking density on voluntary intake

Treatments
Items
1G 2G 3G 4G

Concentrate(kg) 4.00+0.00 4.00+0.00 4.00+0.00 4.00+0.00

Alfalfa 1.00+0.00 1.00+0.00 1.00+0.00 1.00+0.00
Roughage (kg) Timothy 1.00£0.00 1.00+0.00 1.00£0.00 1.00£0.00

Tall fescue 0.85+0.15° 1.324+0.19* 1.31+0.21° 1.2340.25%
Total(kg/day/head) 6.85+0.15™ 7.3240.19 7.31+£0.21 7.23+0.25

ns : not significant.

“*Means in a row with different superscripts are significantly different (P<0.05).
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AR A 9 FA el A= @3-S Table 70 EF
WRAEE TR (FFAEAZALR) S ZARR AR AR
B35 frelAQl Aol HolA| okt Teiut wFAIE AAARES
1G > 2G >3G >4G o7 frodoz 7 UrEP)'E‘r(P<O.01).
Li 5(2010) 3§ F2=S 4, 8, 12F2 A0S v 2AR
e g3y XA Group Sizeol whel v%* Aol= N
;‘]”} FEAE AR FHOE 4F > 8F > 127F ¢£OE
etk Bkl on, Gonzilez %5 (2008)& -5l
73 A AR FEE 2, 4, 8FE AT A3 A Bt B
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g2 AAE Yepfilt webd AbEEF 5SS
A Akl FAl UERd AL A BA Ao Qlste] A L
7 wekA] 7] iEo 2 Alg "l 28y Ferevik 5 (2007) ©]

Table 7. Effects of stocking density on chewing and resting behavior

Ttems Treatments
1G 2G 3G 4G
Eating time (min./day) 335.6+55.1" 322.3+29.3 332.5457.3 233.9+10.6
Concentrate 33.3+11.0° 30.8+ 7.4° 255+ 7.8° 24.7+ 23"
Roughage 302.3+44.2" 291.5+36.8 307.0+49.5 209.2+ 8.3
Ruminating time (min./day) 365.3+ 2.5% 376.0£21.6 423.0+49.5 397.0+ 7.6
Standing 62.3+15.9™ 65.0+14.1 81.5+ 6.4 128.6+39.2
Lying 303.0+18.4™ 311.0+ 7.8 341.5+43.1 268.4431.7
Resting time (min./day) 739.3+24.4° 741.8+ 7.4° 684.5+11.3¢ 809.2+ 0.9
Standing 382.5+29.0™ 317.5+ 7.4 357.0+11.3 428.4+48.2
Lying 356.8+46.0™ 424.3+50.6 327.5+ 9.9 380.8+49.1
Chewing time" (min./day) 700.9+52.7* 698.3+ 7.4° 755.5+ 7.8 618.9+18.5"

ns : not significant.

“®Means in a row with different superscripts are significantly different (P<0.05).

A, B, C

" Eating time + Ruminating time

Means in a row with different superscripts are significantly different (P<0.01).
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Table 8. Effects of stocking density on ruminating behavior

Treatments
Items
1G 2G 3G 4G
No. of bolus 419.5+14.9™ 370.8£22.3 404.0+39.6 380.0+1.4
No. of total chews 19,758+699™ 22,222+1747 22,987+£2253 21,579£746
Ruminating time/bolus (sec.) 52.3+1.8" 61.0+3.6 63.246.1 71.7+15.7
No. of chew/bolus 47.1+1.9° 54.3+3.9° 56.9+1.6 55.4+0.6"
Bolus/min 1.15+0.04™ 0.99+0.06 0.96+0.09 0.99+0.01

ns : not significant.
a, b, c

Means in a row with different superscripts are significantly different(P<0.05).
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Table 9. Effects of stocking density on drinking, defecating and Urinating behavior

Treatments
Items
1G 2G 3G 4G
Drinking (No./day) 14.0+4.2" 11.0£2.8 8.5+1.4 8.5+0.7
Defecating (No./day) 13.8+2.5™ 11.0+1.4 13.3+1.8 12.3+0.4
Urinating (No./day) 26.3+2.5 18.3£0.4% 16.942.7° 23.4+1 3"
ns : not significant.
“®¢Means in a row with different superscripts are significantly different(P<0.05).
Table 10. Effects of stocking density on eating rate, ruminating and chewing efficiency
Treatments
Items
1G 2G 3G 4G
Eating rate” 1,249.2+180.1° 1,365.2+ 74.0° 1,333.5+176.0° 1,872.7+16.9*
Ruminating efﬁciencyZ) 1,133.1+ 31.1" 1,171.6+110.3 1,041.5+ 79.1 1,135.7+18.8
Chewing efﬁciency3) 607.1+ 11.0° 631.3+ 19.7° 582.7+ 20.7° 699.8+15.1"

Y Voluntary intake (gDM/day)/Eating time (hour/day)
? Voluntary intake (gDM/day)/Ruminating time (hour/day)
) Voluntary intake (gDM/day)/Chewing time (hour/day)

B Means in a row with different superscripts are significantly different (P<0.01)

a, b, c

ns : not significant.

Means in row with different superscripts are significantly different (P<0.05).
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