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Physiological and Ecological Studies on the Grazing Cattle
T —13 Seasonal Changes in Energy Expenditure of
Grazing Japanese Black Breed cows measured
by Beatmeter Method

Table {1, Cattle on experiment

— % =
Cow Date Age | Date Oé:)%mal 5 ‘»
No. | of Birth |(yrs.) of Mating Wdét FEHORINETIC, Bk, Bk L UK

IKBY2MEDT A NVF—HE BICOODTHELTE
7o®=0, UL, EROBERRF DT IENL T
BY, FEHHICTINVFEF—HBENEDX S ICE(T S
PEBMEICOPL T EDTERD o7, EREMSET
BHIRNEF LB - T3 YHFIcBNT, RLUTEK

1 |apr. 1, 55 10 |Feb. 23, %65  345kg
2 |Nov. 11, ’56‘ 8 |Apr. 12, %65 391

Table2 , Meteological data during experimental

periods
: _ BATRRISEREAT OB E S b ED LI,
bt lweather temperature oy F— ORI AU E b Tl L AR
max,l min, (AV.) AL, SEREN - BEOE( - Fhislickyd, FE—
°c| °cC % OMFITBF 2 L2 NF—HBENSEDI S ITE(T S
24=25May.  cloudy | 22.4 115.6 76 I 1 B A~ ORI S TR— R D & B
L[H; ;z;lye z:zﬁjz _igg ;;g fg BUNDT B TH AT IR B B A RN 5 B A
18—19,Aug. | fine | 30.5 | 25.0 67 CRRRETE 7.
11—12, Sept. fine 19.5 | 15.3 80 = B H &
20—21,0ct. | fine | 16.2 | 10.8 85
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Fig. 1. Cows equipped with beatmeter
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Table 3. Representative values of heart rate of cows in grazing form (beats/min,)
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 11 i v v Vi
No.1 77.9+2.32 81.9+5.02 77.6+1.8b 76.2+2.5b 83.5+4.2¢ 80.6+3.1°
N2 | 7954244 | 78.0+3.7d _ 82.4+2.3 | g3.3£3.9¢ | g1.4+3.7¢
No.1 79.9+4.2 76.9+2.2 82.91+4.0
1 il I
No. 2 78.2%3.3 82.4+2.3 83.3+3.9

* Values with the same superscript are not significantly different on the 1 95 level,
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Fig. 2.

Seasonal changes in heart rates of cows in each behavior
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Fig. 3, Heat production of cows in each EEHEEL LEh o7, BORICES &, ERHHE
behavior during a day LESICIEAIE D DERNBY, BIFHILTEE ]

Table4 ., Time and energy spent for grazing and ruminaton during a day, and rumination

to grazing ratios for time and energy

Time spent Time spent | R T Energy spent Energy spent RE
Month for grazing for rumination | —= - for grazing for rumination e
(6. T.) (R.T.) G.T. (G.B.) (R.E) G.E
min, min, % Cal/kg Cal/kg| %
May 510 390 76.5 13.0 5.4 4.5
June 512 465 90.8 13.8 8.0 57.6
July 389 442 113.6 1.7 7.9 67.0
Aug, 328 447 136.3 9.4 9.9 104.8
Sept. 641 438 68.3 16.2 8.1 49.8
Oct, 634 386 40.9 | 10.2 4.5 44.4
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FEOEVITHY, ZRGUBRT HHT3.2~5.4% ~1.8 Cal BEBDLHI>THA. (FARTHETRI1E
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PHEL, B (16~2485) DX SERITHITTE RE 1 kg 1 AN OREEHREIC, THIENOTH
WEIASEEY SiL7:h3, CIURAEANCATYREEL BHEELCT, AR EENC—ERT L DA 3K
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Fig, 4. Seasonal changes in energy expenditure,
body weight, walked distance, available grass
energy and green grass yield :
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Summary

The seasonal changes in energy expenditure of grazing cows were studied on Sambe native
grassland in Shimane Prefecture from May to October, 1965. Two dry Japanese Black Breed
cows, 8 and 10 years old, were used in this study.

The energy expedniture was indirectly measured by the beatmeter method.

The principal results obtained were as follows : :

1. Daily heat production per kilogram of body weight was about 28 Cal. in late May, and
it increased gradually until late summer. The maximum heat production (about 34 Cal.) was
reached in the middle of August, and this value decreased a little in the middle of Sep-
tember. Late in October, the heat production decreased to an abnormally low value of about

20 Cal. The energy expenditure obtained in this experiment was somewhat lower than our
data already reported, perhaps because the cows used in this experiment were rather old and

were well experienced in grazing.

2. The ratic of rumination energy to grazing energy was the highest in August and the

lowest in May and October.
small in May and October.

It suggested that the forage intake was large in August and

3. Cows gained body weight satisfactorily until September, but lost their weights in
October. Considering the loss-in body weight and abnormal decrement in energy expenditure
in October, and for the conservation of grassland, we take a view that the most desirable
grazing period in this district is from early June to early October.
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