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Table 1. Cows on experiment
Cow | Date of | Age | Date of Average
No. Birth (yrs.)| Mating Body Weight
1 | Apr. 1, 550 11.2 | Mar. 15, *46 430kg
2 |Sept. 15, 62| 3.8 |Mar. 28, 46 378
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Table 2. Meteological data during
experimental periods

Table 3. Heat production of cows
during a day (Cal/kg/day)

Air temperature |Precipi-

Date Weather . tation
max, [ min. | av.

oCr | °C °oC mm

20—24, May| rainy [ 19.1|12.5 [ 15.6| 29.0

25, 7 fine | — — | 11.4 0

26, 7 fine 20.5| 6.5|14.4 0

2, fine 23.2 | 11.517.5 0

28, »# cloudy | 21.4 | 14.0| 17.9 0

2, » rainy 17.3113.1115.1| 17.8
30, # fine 20.0 | 11.4 ] 15.2 6.3
31, cloudy | 17.5.}12.5| 15.0 | 0
1, June cloudy | 17.5|11.5| 14.9 ! 10.0

7, 7 fine 19.01 8.0 14.4 0
8, «# fine - 24.0| 9.017.2 0
9, » rainy | 12.9 | 11.1 | 14.1 2.2
10, » rainy 14.5111.3113.2] 16.2

17, » cloudy | 19.1 | 11.0.1 17.4 0
18, »#» cloudy | 23.0 | 11.5|17.4 9.6
19, » cloudy | 23.3|16.0(19.4 0

2, »# rainy | 20.5|15.5|18.2| 71.2

27, cloudy | 26.5{19.5|21.5 0

2, # rainy 21.6 [ 14.9 [ 171 14.2
2, # rainy 16.012.7 114.8| 21.9
30, »# cloudy — — 1 14.3 2.5

7, July | cloudy | 23.4|18.9 | 21.1 0

8, rainy 23.0117.3119.9 | 32.0
9, cloudy | 24.0|10.7 | 19.9 7.2
10, » cloudy | 24.0 | 16.0 | 20.5 | 0.5

1—13, » | rainy {26.0‘19.0}21.5( 43.3
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i Cow | Cow Aver-

Periods | Date No. 1.No, 2 age

Before 22—23, May | 10.04] 11.29 10.66
Grazing | oz o1, | 13.07 12.83 12.95

(in barn) Average 11.55 12.06] 11.81

25—26, May | 29.41| 28.80] 29.10
Farly Grazing 2/—28 # | 28.86 28.98) 28.92
29—30, ~ | 28.1235.92 32.07

Period
31, May-1, June 54.15I 32.56] 33.35
i Average 30.13 31.54] 30.85
7— 8, June | 29.78| 30.91| 30.34
9—10, ~# 28.99| 30.73| 29.86
Average 29.38| 30.87] 30.10
17—18, June | 31.09| 33.58| 32.33
19—-20, » 28.22 26.52| 27.27
Grazing Average 29.66, 29.95i 29.80
Period

27—28, June | 28.58| 31.67| 30.12
2930, # | 26.86| 26.46| 26.66

Average 27'72i 29.06] 28.39

7— 8, July | 26.76 28.95 27.85

9—10, ~» 35.76)|(34.54)| (34.15)

Average (30.26)|(31 .75), (31.00)

After Grazing| 1112 July 16.91}21.78 19.35
12—13, » 16.18i 19.07] 17.63

(in barn) Average ’|6.55i 20.43] 18.49
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ture of cows on range
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Fig. 1 Effect of grazing on energy
expenditure of cows

—DO0HEE U, BEEIEEEOTSER 1 & UTER
THRTZELEINDL ST 3.

HARBAIRE AT 1 BRI 2 = 4 v ¥ — I BROBK
BHY, REIIERBON2.7/GET 5. T ORITE
BT DT 205, HEGBEARE SO 2.560% 37
HBH28~30 Cal/kg/day THIAT 5. HEHFHHDE L H
R RICET 5 EBOBREE JICREVRBICBAI:
BT EREBEIRL, FRICKE LIRS C EPEEX
N, THIZGICHEE~—FED stress b 3. Bk
DEIF P WS HAAIERICEE b TR S L HHD—D
IXHADERIC B 5 T OHEA~D stress Th 35 & E
AB. FloEE LD TS E~BRT 2 &R O
BEBEITRENWTLILHEETZEEL OGN, B2
BUTIR U2 1TEEBESZIHAIC & (2B & DB § b
5. DEITHHERDT, Fr&fcETitiry—
HERIZBCD2 3D, BLHIKTTOMKEIEERIRD
HIEICR 2 C &5 #9150 THiah $ L, mEIRE
FOBEE»ET 3.

UEbomtuc k2 1BEE=+ v F—HE RO EAL
u,%%zﬁDmmmsmgﬁﬁmdm;gf%Qﬁ
DB DNTITE S TTHFLORRE I —FL T3 "
FREKBCHBRZ2RUIIGEDOOMEBHOLRILT 5 1EH

Thh, BRERZTZIHOTHREN S KEWBEI D
3.

2. THENZZIVE—-HEBEDEL

B kg 1HE4 D3 V- HBEEL, FEE - 15
BB IUOBEE - KB - KT 5BV T, BT 3
HH2EIHCRLUTHB. EOTEFICEBNTE, i
WAIHPET &N 2 50z 3 Vv ¥ — 2 HET 5.
FIE RO EFEIE BTS00 1.5/ L7z
TW3., BNFERICB TR 3 VE—EEENEN
Dk s bAATH BH, EEHIRICHIAROE D2 h
Hi->TW5s. 55 - s - EER ST L > TEENT
BrEZLND. —HBNRTEETIIMIC T 2 V¥~
HERVDIL, BHOESEH S &/,
FEFICBTAEE 1 kg 1 BEY O 2V F—HE
B¢ 1 BREOHAFERE L OBEREZ2HEIKNTA »
L, HURAHDFARESENESIIEE 1 kg 1 BAMY
D3 VF—-HBEEVDIZ L, FEBESENE 2V
F-HERBIZVEA» D B. FAKBSEVELILE
BICEFAT B U, FABESENESIRL FaL,
HRHOFEETD b DITIZKREZENS/ZNT E2RL
TWaEEZLLNS.

3. IxNF—EBEEOBHRAZEIL
TALF—HEED 1 BREICET 2RI X 2B
%2 2R T OXY - THENNR T3 EEIRDIH>TH
3. KA (Gr) 1id 5~ 9B & 17~21BRc = 2 v ¥ — 7



BIRAFEREHPIAHRE B15

Cal. kg-hr

20 Grazing heidsy Loafing & Migrating

1.0]

0.5 b

L {Ruminati
Resting ‘Ruminating
0.5

B.G. 2'.‘3- 16th 26th 36th 46th A.G B.G. 2':" .16th 26th 36th 46th A.G.
8th. 8th

Fig. 3 Energy expenditures of cows
in different behaviors

BENVFL, L RI~21BHTEZN. Th b O F
L, FRTHOBALCHOHD I 2B LOHEDT S L
BEL—HULT 3. EEH%2s 5 L, URERDER
# (A. G) OB & X SEUIUTW 305, B

Cal/kg-2hi:

F
579 i 1315 17 19 2 5
; | [ | | | | | | N

.
I
3 5 9 1, B 15 17 19 21 2 1

Fig. 4 Hour to hour difference of
energy expenditure
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Summary

We studied on the energy expenditures of the Japanese Black Breed cows measured
indirectly by the beatmeter method. Data obtained while the two cows were housed in
the barn, grazed on the native grassland and housed again in the barn immediately
after the grazing period.

The principal results obtained were as follows :

1. Daily energy expenditure per kilogram of body weight was about 12 Cal in
average during the housing period before grazing. This value increased rapidly when
the cows were put on the grassland, and reached at the maximum of about 35 Cal
(2809 of the initial value obtained in the barn) within the first one week. Then, the
value decreased gradually to nealy 250%,. After the grazing period was ended, it
stayed at about 150% of the initial value, and it seemed that several days were
necessary for it to recover to the initial value.

2. In any behavior the energy expenditure per kilogram per hour was about two
times and one and a half times as much as the initial value in the barn, during the
grazing period and immediately after it, respectively. Though the variations in energy
expenditures per kilogram per hour was large in the walking forms, they were small
in the resting ones.

3. When the grazing hours were the shorter, the energy expenditure per kilogram
per hour were the grater ; consequently a day’s total energy expenditure for the
grazing form was almost constant. It indicates that the day-to-day difference in forage

intake was not great.



