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ABSTRACT

This experiment was carried out to determine energy requirements for maintenance of Hanwoo steers. Nine
Hanwoo steers weighing 376.6 + 12.5kg were used in this experiment and fed rice straw(44%) and concentrate
(56%) at three different energy levels; 0.8 times maintenance(0.8M), 1.2 times(1.2M) and 1.6 times(1.6M),
respectively. Dry matter intake was 485, 65.9 and 86.5g/BW’™ for 0.8M, 1.2M and 1.6M, respectively.
Increase in energy intake with the increased DM intake did not affect digestibilities of dry matter, organic
matter, crude protein, crude fiber, crude fat and nitrogen-free extract. Gross energy intake averaged 190.8,
255.8 and 340.9kcal/BW"™ for 0.8M, 1.2M and 1.6M, respectively. Energy loss was 41% feces and 0.6~ 5%
urine of gross energy intake. Further, energy loss from methane produced during rumen fermentation was 5 ~
9%, while body heat loss averaged 40 ~ 60%. Intercept of the regression equation between ME intake and
retained energy indicated that energy requirement for maintenance was 124.3kcal ME/BW®™.
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Table 1. Ingredient and chemical composition
of an experimental diets”

Item

Concentrate(%)
Corn 13.6(30.9)”
Wheat bran 12.0(27.3)
Soybean meal 16.7(37.9)
Limestone 0.9( 2.1)
Tricalcium phosphate 0.6( 1.4)
Vitamin mix” 0.2( 0.3)

Rice straw(%) 56.0

CP(%)” 13.0

ME (kcal/kq)” 1,883

Y Values represnts as fed basis.

2 Values in parenthesis  represent  percentage  of
concentrate.

% Contained following nutrients per kg : Vitamin A,
2,650,0001U; Vitamin Ds, 530,000l1U; Vitamin E,
1,0501U; Niacin, 10,000mg; Mn, 4,400mg; Zn,

4,400mg; Fe, 13,200mg; Cu, 2,200mg; I, 440mg; Co,
440mg; B.H.T, 10,000mg.
“ Calculated values.
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Table 2. Chemical composition of experimental

diet
Item Concentrate  Rice straw
Dry matter, % DM 87.45 90.38
Crude protein, % DM 23.14 4.66
Ether extracts, % DM 2.49 1.34
Crude fiber, % DM 4.80 30.47
Crude ash, % DM 6.71 12.42
NFE, % DM 50.32 4151
Gross energy, Mcal/kg 4.03 3.87
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Table 3. Effect of energy intake levels on intake of dry matter, crude protein and gross energy

in Hanwoo steers

Energy intake levels

Item 0.8M 1.2M 1.6M
Live weight(kg) 371.2 +4.75Y 390.5 + 5.00 371.0 + 12.0
Dry matter intake(kg/d) 4.10+0.05 570+ 0.07 7.31+ 0.09

Concentrate 1.75+0.01 245+ 0.01 3.15+ 0.01

Rice straw 2.35+0.06 3.25+ 0.08 416+ 0.10
CP intake(g/d) 514.0 +8.95 7179 +1253 921.8 +16.12
Gross energy intake(Mcal/d) 16.14 + 0.68 2246+ 0.95 28.77+ 121

Y Mean + SD.
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Table 4. Effect of energy intake levels on nutrient digestibility of experimental diets in Hanwoo

steers
Energy intake levels

Item 0.8M 1.oM 1.6M
Organic matter, % DM 61.06 + 1.38" 61.01+£2.37 6104+ 1.95
Dry matter, % DM 56.12 £ 0.76 56.33 £ 1.67 56.73+ 1.93
Crude protein, % DM 68.90 +1.34 69.56 + 0.78 71.33+ 0.46
Crude fat, % DM 71.24 +6.02 69.20 £ 2.43 7108+ 5.84
Crude fiber, % DM 54.21+3.13 52.26 £ 1.90 59.56 + 12.08
NFE, % DM 52.03£2.70 52.60 £5.94 4892+ 0.50
Energy, % DM 58.50 £ 1.42 58.78 £ 2.22 59.06 + 1.55
Y Mean + SD.

Table 5. Effect of energy intake levels on digestible nutrients and energy of experimental diets

in Hanwoo steers

Energy intake levels

Item 0.8M 1.2M 1.6M
DCP(% DM) 8.64 + 0.09” 8.76 + 0.28 9.00+ 0.26
TDN(% DM) 45.76 + 2.36 45.67 +2.92 4574+ 271
DE(kcallg) 2.30+0.08 2.32+0.10 233+ 0.08
Y Mean + SD.
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Table 6. Effect of energy intake level on energy balance of Hanwoo steers”

Energy intake levels

Item

0.8M 1.2M 1.6M
Intake 190.81 + 3.89% 255.78 £ 10.59 340.86 + 18.43
Energy losses
Feces 79.15+0.29(41.48) 10526 + 0.35(41.15) 139.36+ 3.81(40.88)
Urine 2.74 £ 1.40( 1.43) 158+ 0.04( 0.62) 310+ 1.36( 0.91)
Methane 6.35 + 1.65( 8.57) 1416+ 3.97( 554)  17.37+ 2.19( 5.09)
Heat production 113.29 + 1.45(59.37) 128.61+ 3.26(50.28) 14251+ 8.52(41.81)
Energy balance -20.72 £ 2.58 6.17 £10.91 38,53+ 255

Y Values represnts as kcal/BW®™.
2 Mean + SD.

9 Values in parenthesis represent percentage of intake energy.
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Table 7. Effect of energy intake level on energy intake and efficiency of energy utilization in

Hanwoo steers

Item

Energy intake levels

0.8M 1.2M 1.6M

DE intake” 111.66 + 4.19” 150.52 + 10.24 20151 + 14.62

ME intake” 92.57 +1.53 134.78 + 14.17 181.04 + 11.07
DE/GE” 0.59 + 0.01 059+ 0.02 059+ 0.01
ME/GE® 0.49 +0.00 053+ 0.03 053+ 0.00
ME/DE” 0.83 +0.02 0.89+ 0.03 0.90+ 0.01

3 values represent intake(kcal/BW*'®) of digestible and metabolizable energy, respectively.

2 Mean + SD.

X Digestible energy/gross energy.

% Metabolizable energy/gross energy.

% Metabolizable energy/digestible energy.
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Fig. 1. Effect of energy intake levels on rela-

tionship between ME intake and re-
tained energy of Hanwoo steers.
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