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Figure 1. Beef production with high - roughage feeding system in Hokkaido University Farm
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Figure 2. body weight change of cattle fed high roughage feeding system

Table 1. Growth rate of cattle fed with high - roughage feeding system

Steers Heifers Average

Suckling priod (kg/d) 0.84 0.81 0.82
Housed growing period (kg/d) 0.45" 0.55° 0.50
Grazing growing period (kg/d) 0.69" 0.53° 0.61
Fattening period (kg/d) 1.06° 0.89° 0.97
Whole period (kg/d) 0.77° 0.71° 0.74
a,b: P<0.05
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Table 2. Carcass traits of cattle fed with high - roughage feeding system

Steers Heifers Average
Age at slaughter(months) 26.3° 27.6° 27.0
Live weight at slaughter(kg) 646° 621° 632
Carcass weight (kg) 353° 342° 347
Dressing (%) 54.7 55.1 54.9
Subcutaneous fat thickness (cm) 2.1° 2.9° 2.5
Beef marbling score 1.5 1.6 1.6
Loin area (cm2) 41.8 40.0 40.8
Beef color standard 5.4° 5.0° 5.2
a,b: P<0.05
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Figure 3. Feed consumption during growing and fattening periods
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Table 3. Intake, growth rate and digestibility of growing cattle fed with different type of feed

Feed types®
P PH S SH CSH

Ingredient (%DM)

Pasturage 100 74 - - -

Silage - - 100 59 28

Hay - 26 - 41 52

Concentrate - - - - 20
Chemical composition

Dry matter (¥F¥) 21.2 26.2 42.1 51.4 61.8

Crude protein (¥%DM) 17.0  13.3 9.9 9.4 11.2

Cell wall content (%DM) 50.5 61L.7 72.7 62.9 58.1
Gross energy (NJ/kgDM) 19.0 18.3 17.1 18.0 18.3

Dry matter intake (g/MBS/d) 107 104 100 99 104

Growth rate (kg/d) 0.64 0.91 0.35 0.499  0.63
Digestibility (%)

Dry matter 76 69 50 61 67

Crude protein 73 67 44 50 62

Cell wall content 70 68 49 58 62

Gross energy 74 88 50 59 66
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Figure 4. Relationship between digestibility and CP content of feed
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Figure 5. Relationship between growth rate and CP content of feed
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Table 4. Components of empty body weight, weight of abdominal organ, chemical com-
osition of carcass and organs - digestive tract in steers fed with grazing and
igh concentrate feeding

Grazing Control®
Live weight(kg) 259 259
Empty body weight(kg) 200 206
Proportion in empty body weight(%)
Carcass 59.1° 61.1°
Organs and digestive tract 17.9 ° 15.3 *
Skin and hair 6.7 7.1
head and legs 9.6 10.0
Blood 6.7 6.5
Weights of abdominal organs (kg)
Heart 1.11 1.15
Lungs 2.85 ° 2.49 *°
Liver 3.99° 3.26 °
Spleen 0.48 0.46
Pancreas 0.36 0.34
kidneys 0.95 ° 0.73 *
Reticulo-rumen 5.89 ° 4.90 °
Omasum 1.87 ° 1.67 *
Abomasum 1.12 ° 0.85 °
Small intestine 5.96 ° 5.08 *
Large intestine 3.23 3.32
Chemical composition in carcass
Protein (%) 21.1° 19.2 °
Fat (%) 6.8 9.0
Ash (%) 5.6 5.5
Moisture (%) 66.6 66.3
Energy (MJ/kg) 7.78 8.26

Chemical composition in organs and digestive tract

Protein (%) 13.3 13.0
Fat (%) 10.0 ® 4.9 °
Ash (%) 1.4 1.4
Moisture(%) 75.3 ° 70.8 °
Energy (MJ/kg) 7.55 ° 9.56 °

#nHigh concenterate feeding in barn
5, P <0.05
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