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Physiological and Ecological Studies on the Grazing Cattle

I—1

On the Difference of Energy Expenditure

measured by Beat-meter Method of Grazing

Cattle in various Pasture Conditions
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Table 1, Cattle on experiment
No. of cattle Date of birth I Age Body weight Remarks Resting H.R.
Year. Month kg Beats/min.
1 May 5, 'B4 9.0 377.2 61.85
2 Apr. 1, '55 8.1 330.0 Nursing 75.20
3 Nov. 11, '56 6.5 340.0 Nursing 76.54
4 Aug. 1, 'B9 3.9 286.8 82.01
5 Mar. 29, '52 12.2 377.0 63.48
é Sept. 14, '58 5.9 334.2 71.42
7 Feb. 6, '59 5.4 363.8 Nursing 72.97
8 Oct. 4, '40 3.8 298.0 Nursing 91.04
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Fig.1. Heart rate in each behavior(Beats/min.)
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Table 2, Comparison of heart rate in each behavior (Beats/min.)
Resting Ruminating Grazing Loafing Migrating Nursing Drinking
Ly. | St Ly. | St.
Sambe 5| 44.7 70.6 89.9 71.6 83.2 79.1 95.6 71.3 71.5
Range (100) | (100) | (100) | (100) (100) (100) (100) (100) (100)
Sambe °| 70.7 73.9 76.9 78.6 92.2 94.3 107.7 84.2 —
Pasture (109 | (105) | (110 | (110) a1 (119 (113) (118)
Chiya ®| 70.2 74.8 74.0 76.9 91.8 89.5 114.7 94.2 79.3
Woodland (109 | (106) | (106) | (107) (110) (113) (120) (132) 11
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Table 3. Daily energy expenditure per kg
B. W. and per head
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Summary

The energy expenditure measured indirectly by Beat-meter method was studied in early
summer in 1943 and 1944 on the different conditioned pastures (improved pasture at Sambe
in Shimane prefecture and woodland at Chiya in Okayama prefecture). Four cows (Japanese
Black Bre=d of Cattle) were used in each experiment.

The results obtained are summarized as follows :

1. Although th=s representative value of heart rate in each behavior measured by Beat-meter
method was a little higher than that by Stethoscope method that we had used up to this
time, we believed that the most accurate heart rate was able to secure in this experiment.
And the range of variation of heart rate in active behavior was especially wide as the
cattle were grazed on woodland.

2 . On the woodland, the heat production per kilogram per hour was obviously high in active
behaviors. However, in static behaviors, it was much the same as on improved pasture.

%3 . The daily energy expenditure per kilogram of body weight in pasture grazing was more
than in woodland grazing in static behaviors, and less in active ones.

The daily energy expenditure of lying form was more on pasture than on woodland, but
that of standing form was less on pasture than on woodland. The heat production per
kilogram of body weight for 24 hours was 40.446 Cal in average on pasture, and 42.00
Cal in average on woodland. It seems that about 4 per cent higher energy is consumed
in woodland grazing than in pasture grazing.

4 . The heat production per head per day of grazing cattle was about 13,500 Cal on pasture
and 14,400 Cal on woodland, and these values were nearly same as the values previously
reported by us with the aid of Stethoscope method.

From these points of view, we have been driven to conclude that the heat production of
the grazing cow is in the range of 12,000—15,000 Cal per head per day.



