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Summary

Four sheep fitted with rumen fistula were used for this experiment. Experimental animals were fed
once a day with concentrate (commercial formula feed for beef cattle) and Italian ryegrass hay chopped
at the length of 2 cm, by mixing with proper water ; i. e., the ratios of concentrate and roughage were
set 8:2 (high concentrate ration) and 2 :8 (high roughage ration). The amounts of ration were determined
at 80 % level of dry matter intake in case of ad lib. feeding of mixed ration at both ratios. Digestion
trial was conducted with 4 X 4 Latin square method from four treatments of different concentrate and
roughage ratios, and separate and mixed rations. On the next day of each trial, rumen liquor and blood
were sampled during 24 hours. Digestibility of crude protein was significantly higher in separate ration
than in mixed ration with high concentrate feeding and higher in mixed ration than in separate ration
with high roughage feeding, respectively. In total digestible nutrients (TDN), however, there is no signi-
ficant difference between the separate and mixed rations though the amount of TDN was higher in high
concentrate feeding than in high roughage feeding. Changes of ratio of acetic acid to propionic acid of
rumen liquor kept low levels in separate ration until 3 hours and in mixed ration after 6 hours in high
concentrate feedings, and in mixed ration until 3 hours in high roughage feedings, respectively.
Hematocrit, and concentrations of glucose and insulin of blood plasma tended to change in higher levels
in mixed ration of high concentrate feeding.

key words : blood plasma, concentrate and roughage, digestibility, rumen liquor, separate and mixed
feedings
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Fig. 1. Change in feed intake after feeding. The bar graph indicates percentage of total ration fed to ex-

perimental animals. [JJlll; concentrate, /777 ; roughage.
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Table 1. Chemical compositions of rations used in the experiment

Ration Moisture C. protein C. fat NFEY C. fiber C.ash 0CC? OCW?

(%) (%) (%) (%) (%) (%) (%) (%)
Concentrate® 14.7 13.0 4.2 60.5 2.2 5.4 61.0 19.9
Roughage” 11.9 5.9 1.6  51.4 24.1 5.1 21.7  62.0

1) : Nitrogen free extract.

2) ; Organic cellular content.

3) : Organic cell wall.

4) ; Concentrate was used formula feed “Dyna-Beef” made by Nihon Nosan Kogyo Co., LTD.
5) : Roughage was used Italian ryegrass hay chopped at the length of 2 cm.

Table 2. Digestibility and digestible nutrients in separate and mixed feedings of concentrate
and roughage rations with different ratios

High concenrate feedingsl)

High roughage feedingsl)

ftem Separate ration Mixed ration Separate ration Mixed ration

Digestibility (%)

Crude protein 74.4+2.0°2¥ 68.4+2.4° 38.8+4.1¢ 52.4+3.2¢

Crude fat 80.1+1.6% 75.4+1.9% 47.5+3.5° 59.1+2.7°

NFEY 85.1+2.4 83.1%1.3 66.4+2.3 66.2:%2.2

Crude fiber 25,1477 16.1+6.3° 35.0+4.6° 26.6+4.9%°

occ? 91.8+3.8* 90.2+0.7%° 77.9£1.5° 82.2+1.2%

ocw?® 44.7+20.0 46.3+19.3 41.8+17.3 39.7£15.2
Digestible nutrients (%)

DCP” 10.9+0.3% 10.0+0.3° 3.2+0.3¢ 4.8+0.3°

TDN® 67.8+2.1° 67.0+1.6 47.4+1.8° 47.6+2.5°

1) ; Experimental animals were fed the ration which was equivalent to 80 % of the amount at ad lb.
feeding : i, e., 67.0g/BW (kg) °"*/day in high concentrate feedings and 55.3 g/BW (kg) %-"5/day high
roughage feedings, respectively. The weight ratios were 8:2 (high concentrate feedings) and 2 : 8 (high
roughage feedings) of concentrate and roughage, respectively. 2) ; Mean + standard deviation. 3) ;
Means with different superscripts are significantly different at the 0.05 probability level. 4) ;Ni-
trogen free extract. 5);Organic cellular content. 6) ;Organic cell wall. 7) ;Digestible crude
protein. 8) ; Total digestible nutrients.
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