Journal of the Korean Society of Grassland and Forage Science 41(4): 234~241, 2021

https://doi.org/10.5333/KGFS.2021.41.4.234

Research Article

ISSN 2287-5824  (Print)
ISSN 2287-5832  (Online)

Study on Eating Behavior of Holstein Steers by Growth Stages (Bos taurus)

Byeong-Joon Hea, Eun Joong Kim and Sang Moo Lee’
Department of Animal Science and Biotechnology, Kyungpook National University

ABSTRACT

This study was carried out to investigate the effects of a different growing stage on the eating and ruminating behavior of Holstein
steer (Bos taurus). A total of nine Holstein steers were divided into three growing stage groups (T1: growth stage, 8 months old, T2:
Early fattening stage, 15 months old, T3: late fattening stage, 24 months old) with 3 replicates. In the feeding method, concentrate
was offered at 1.62% of the body weight per treatment, respectively. And the forage was fed ad libitum for all treatment. The results
of behaviors are summarized as follows: The rate of dry matter intake compared to body weight (DMI/BW, %) was high in the order
of T1(2.21%) > T2(2.09%) > T3(1.39%). Eating time, ruminating time and resting time were significantly higher in T1, T2 and T3,
respectively(p<0.05, 0.01). Chewing time was significantly lower in T3 than in T1 and T2(p<0.01). The number of bolus and the
number of total chews were significantly higher in T2 than those of the other treatments(p<0.01). However ruminating time per bolus
and the number of bolus per minute were not significantly different among the treatments. The numbers of drinking and defecating
were not significantly different among the treatments. The number of urinating was significantly higher T1 than those of the other
treatments(p<0.01). Time of drinking, defecating and urinating was not significantly difference among the treatments.
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Table 1. Body weight of Holstein steers at that time of experiment

Treatments

Items "
Growth stage (T1)

Early fattening stage (T2)"

Late fattening stage (T3)"

Initial body weight 330.6+15.7kg 550.0+12.5kg 850.3+23.1kg
Age 8 mon. 15 mon. 24 mon.
"T1, T2" and T3" represents age and body weight of Holstein steers, respectively.
Table 2. Treatment structure
ltems Treatments
T1 T2 T3
Pen sizes 5x10m 5x10m 5x10m
No. of head per pen 3 3 3
Table 3. Feeding trial of Holstein steers at that time of experiment (DM basis)
Frems Treatments
T1 T2 T3
corlzgie):ﬁ?ate 1.62% of body weight (5.4kg) 1.62% of body weight (8.9kg) 1.62% of body weight (13.8kg)
Tall fescue ad libitum ad libitum ad libitum
Table 4. Forage quality of tall fescue (DM Bassis)
Item Moisture (%) CP" (%) EE? (%) oOM? (%) ADF? (%) NDF” (%)
Tall fescue 9.35 8.45 90.58 41.59 77.59

b organic matter, ¥

crude protein, D ether extract, >

acid detergent fiber,

® neutral detergent fiber.
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Mixed concentrates

Items
T1 and T2 T3

Chemical composition (DM basis %)
Moisture 12.23 12.95
Crude protein 15.65 13.50
Ether extract 2.51 2.94
Crude fiber 17.65 17.65
Crude ash 11.76 17.64
Total digestible nutrients 87.65 89.41

Ingredient (DM basis %)
Corn grain 25.0 31.0
Wheat grain 8.5 15.5
Soybean meal 3.0 4.5
Wheat bran 8.0 10.0
Rapeseed meal 6.0 -
Corn gluten feed 10.5 14.5
Cottonseed hull pellet 5.0
Cane molasses 4.0 3.0
Coconut meal 14.0 -
Palm meal 15.0 9.5
Distillers grain - 2.5
Salt dehydrated 0.5 0.6
Limestone 2.5 1.5
Vitamin premix 0.1 0.1
Mineral premix 0.1 0.1
Others 2.8 22
Total 100 100

concentrates feed

Table 6. Weather conditions during the experiment

Average

Sunrise time (hr)  Sunset time (hr)  Sunlight time (hr)

temperature (C)

Average humidity (%) Average wind speed (m's)

05.40+0.05 19.23+0.08 13.43+0.13

28.4+0.8

64.5£2.5

2.0+£0.4
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Table 7. Effects of growth stages on voluntary intake (DM bassis)

Treatments
Items

Tl T2 T3
Mixed concentrate (kg) 5.4+0.0° 8.9+0.0* 10.4+1.5%
Tall fescue (kg) 1.940.2° 2.6+0.6° 1.4£0.3°
Total(kg) 7.340.28 11.5+0.6" 11.8+1.74
MC : TF" (%) 74.0:26.0 77.4:22.6 88.1:11.9
DMI? / BW?Y (%) 221 2.09 1.39

T1 : growth stage, T2 : Early fattening stage, T3 :
MC : TF" : proportion of mixed concentrate and tall fescue.
DMI? / BW? : dry matter intake / body weight.

Late fattening stage.

% Means in a row with different superscripts are significantly different (p<0.05).

A B Means in a row with different superscripts are significantly different (p<0.01).
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(Lee et al., 2008; Lee et al., 2010by= W&3} SARE 2TE L+
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7F 644.6520 = 7P A YERLAL T37olA 25880 7
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Qlo = wiET} McDowell et al.(1976), Hayasaka and Yamagishi
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Table 8. Effects of growth stages on chewing and resting behavior

Items Treatments
Tl T2 T3

Eating time(min./day) 207.5+26.4* 200.8+52.0° 112.0+19.7°

Concentrate 36.0+£3.1™ 49.5+£7.7 75.2+27.1

Forage 171.5+29.5% 151.3+44.7% 36.8+7.8°
Ruminating time(min./day) 388.0£28.14 443 8+55.6" 146.0£69.5°

Standing 103.8+5.5™ 48.2+11.8 52.5+47.2

Lying 284.2+32.6° 395.6+48.5" 93.5+40.8¢
Resting time(min./day) 844.5+53.75 795.5+96.45 1,182.0+68.1*

Standing 462.3+41.9° 362.8+14.0¢ 562.7+43.14

Lying 382.2+19.9° 432.7+84.9° 619.3+45.3%
Chewing time"(min./day) 595.5+53.7% 644.6+96.4" 258.0+68.18

T1 : growth stage, T2 : Early fattening stage, T3 : Late fattening stage. ns : not significant.
»® Means in a row with different superscripts are significantly different (p<0.05).

A B € Means in a row with different superscripts are significantly different (p<0.01). Chewing time" :

Table 9. Effects of growth stages on ruminating behavior

Eating time + Ruminating time.

Items Treatments
T1 T2 T3
No. of bolus 375.5427.6° 461.5+27.4* 133.7+50.3¢
No. of total chews 22,632+2,700* 26,137+£2,2934 7,240+3,1538
Ruminating time/bolus (sec.) 62.0+0.9" 54.8+11.2 64.1+6.2
No. of chew/bolus 61.4+£2.2™ 57.3+£5.2 53.5+£3.9
No. of bolus/min 0.97+0.01™ 1.05+0.16 0.94+0.09

T1 : growth stage, T2 : Early fattening stage, T3 : Late fattening stage. ns : not significant.
A B € Means in a row with different superscripts are significantly different (p<0.01).
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Table 10. Effects of growth stages on drinking, defecating and urinating behavior

Treatments
Items
T1 T2 T3
Drinking (No./day) 14.7£2.8™ 15.2+4.3 12.5+4.3
Defecating (No./day) 14.2+1.0™ 11.5+4.4 11.0+4.4
Urinating (No./day) 28.5+7.7% 10.3+1.98 14.043.18
T1 : growth stage, T2 : Early fattening stage, T3 : Late fattening stage. ns : not significant.
A B Means in a row with different superscripts are significantly different (p<0.01).
Table 11. Effects of growth stages on drinking, defecating and urinating times
Treatments
Items
Tl T2 T3
Drinking (Sec./day) 841.5+380.9™ 748.3£73.2 451.3+16.9
Defecating (Sec./day) 141.3£38.2"™ 121.7+53.7 122.5+41.4
Urinating (Sec./day) 759.8+306.8" 205.2+113.3 369.8+68.3

T1 : growth stage, T2 : Early fattening stage, T3

: Late fattening stage. ns : not significant.

- 239 -



Holstein 74 H]S-Q AAkAM 4] s)=o] 3at A7

Table 12. Effects of density on eating rate, ruminating and chewing efficiency

Items

Eating rate"

Treatments
Tl T2 T3
2,118.6+218.0° 3,565.3+755.4° 6,358.5+1082.9*
1,125.9+58.58 1,567.9+166.0° 5,302.7+1566.9*

Ruminating efficiency”

Chewing efficiency” 734.8+50.6°

1,083.2+131.5" 2,786.1+349.54

T1 : growth stage, T2 : Early fattening stage, T3 : Late fattening stage.

Y Voluntary intake(gDM/day)/Eating time(hour/day).
2 * Voluntary intake(gDM/day)/Ruminating time(hour/day).

) Voluntary intake(gDM/day)/Chewing time(hour/day).

A B Means in a row with different superscripts are significantly different (p<0.01).

Algo] B 79 =4 e 22 & 4 (Lee and Choi, 2010),
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