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ABSTRACT

Present experiment was carried out to determine maintenance energy requirements for growing Hanwoo steers. Six Hanwoo

steers (BW = 180.6 = 3.1 kg) were used in two 3 x3 latin square design with three different energy intake levels; TDN 1.70 kg
(Low), 2.05 kg (Medium), 2.80 kg (High), respectively, based on the Korean Feeding Standards. Each period lasted 18 days
including a 14-day adaptation and a 4-day measuring period. The steers were in the head hood chamber system (one cattle per
chamber) during each measuring time to measure heat and methane production for 1 day. Dry matter intake was 2,058, 3,256 and
3,881 g/day for Low, Medium and High TDN, respectively. Increase in energy intake did not affect digestibilities of dry matter,
crude protein, crude fiber, crude fat, NDF, ADF and nitrogen-free extract. Gross energy intake averaged 180.21, 292.74 and
337.15 keal/BW®” for Low, Medium and High TDN, respectively. Energy loss was 28.7% in feces and 2.1% in urine of gross

energy intake. Further, energy loss from methane produced during rumen fermentation was 6~8.3%, while body heat loss averaged

34~60%.
109.84 kcal ME/BW"7.

Intercept of regression equation between ME intake and retained energy indicated that the energy requirement was
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Table 1. Ingredient composition of experimental diets
Items Diet

Ingredient DM, %
Timothy 39.56
Corn 31.55
Corn gluten feed 12.26
Rapeseed meal 14.57
Limestone 1.57
Salt 0.23
Vitamin and mineral " 0.26
Total 100

Nutrients
TDN (%)” 71.42
CP (%)” 14.63
ME (kcal/kg)” 2213

Vitamin and mineral provided following nutrients per kg of
diet: vitamin A: 2,650,000 IU; vitamin D3: 530,000 IU; vitamin
E: 1,050 IU; B.H.T: 10,000 mg; Fe: 13,200 mg; Mn: 4,400
mg; Zn: 4,400 mg.

Total digestible nutrient.

Crude protein.

Calculated ME values.

2

4
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Table 2. Chemical composition of experimental feed

Chemical composition Concentrates Timothy
Dry matter, % DM 87.30 92.09
Crude protein, % DM 18.23 9.44
Crude Ash, % DM 8.51 6.39
NDF", % DM 26.24 67.59
ADF?, % DM 7.58 40.84
Gross energy (Mcal/kg) 222 1.50

" Neutral detergent fiber
? Acid detergent fiber.
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Table 3. Effect of energy intake levels on nutrient digestibility of experimental diets for Hanwoo during the

growing
Energy Intake Levels”
Items" & - - SEM” P value”
Low Medium High
digestibility (%)
DM 71.52 71.26 70.88 1.097 0.815
CP 67.50 71.38 69.62 1.247 0.532
EE 81.22 76.60 79.29 1.149 0.221
CF 61.59 63.07 59.96 1.886 0.853
CA 46.77° 34.65" 38.57° 1.896 0.020
NFE 77.33 76.45 80.04 1.351 0.587
NDF 62.65 60.61 59.62 1.544 0.790
ADF 47.25 48.66 49.02 2.224 0.953

Y DM: dry matter; CP: crude protein; EE: ether extract; CF: crude
detergent fiber; ADF: Acid detergent fiber.

? Low: 1.70 kg; Medium: 2.05 kg; High: 2.80 kg TDN intake kg/day.

% Standard error of Means.
Y The effect of feed intake level.

fiber; CA: crude ash; NFE: nitrogen free extractr; NDF: Neutral

® Means with different superscripts within the same row are significantly different(P<0.05).

Table 4. Effect of energy intake level on energy balance for Hanwoo for during the growing

Energy Intake Levels"

Items - - SEM? P value”
Low Medium High
Energy Intake, kcal/BW*” 180.21¢ 292.74° 337.15° 16.218 <.0001
Energy losses, keal/BW"”
Feces 51.13%(28.4)" 82.07°(28.0) 99.71%(29.6) 5.608 <.0001
Urine 3.49°(1.9) 6.33"(2.2) 7.88%(2.3) 0.673 0.032
Methane 15.00(8.3) 18.07(6.2) 20.50(6.1) 0.898 0.058
Heat production 108.92(60.4) 120.51(41.2) 114.81(34.1) 3.684 0.473
Energy balance 1.67(0.93)° 65.76(22.5)" 94.25(27.9)° 10.113 <.0001

Y Low: 1.70 kg; Medium: 2.05 kg; High: 2.80 kg TDN intake kg/day.

? Standard error of means.
) The effect of feed intake level.

» Values in parenthesis represent percentage of intake energy.
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and efficiency of energy utilization for Hanwoo during

the growing

Energy Intake Levels" 2 5

Items SEM P value

Low Medium High
Intake

Digested energy, kcal/BW"” 129.08° 210.67° 237.44° 11.526 <.0001
Metabolizable energy, kcal/BW"” 110.59° 186.27° 209.06" 10.633 <.0001
DE/GE”, % 1.41 1.39 1.43 0.025 0.886

ME/GE”, % 0.62 0.64 0.62 0.013 0.835

ME/DE?, % 0.86 0.89 0.88 0.006 0.181

Low: 1.70 kg; Medium: 2.05 kg; High: 2.80 kg TDN intake kg/day.
Standard error of means.

The effect of feed intake level.

Digestible energy/gross energy.

Metabolizable energy/gross energy.

Metabolizable energy/digestible energy.
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Means with different superscripts within the same row are significantly different (P<0.05).
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Fig. 1. Effect of energy intake levels on the relation-
ship between ME intake and retained energy
(RE) for Hanwoo steers in the growing period.
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