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Table 1. Cattle on experiment
Lot and No. Date of Date of Date of Resting
Age B. W. .
of cattle birth fertilization calving tg)faf;)il:g
No. Year Month Kg Beats/min.
1 Mar. 52 9.2 358.8 Feb. 19, ’61 48
Old cow 2 | Oct. 10, ’52 8.7 466.4 »(June 10, 61) 66
) 3 | Aug.19, ’51 9.7 362.8 (Oct. ’61) 74
4 | June 3, 54 6.1 331.0 Mar. 20, ’61 59
Prime cow {5 Oct. 1, ’55 5.7 341.2 (Nov. 4, ’61) 65
é July 24, ’56 4.9 366.0 Dec. 7, 40 80
Pri 7 | July 12, ’57 3.10 362.0 May 1, 761 é0 -
rime cow, , . )
nursing 8 June 8, 56 4.1 2387.4 Apr. 5, 61 58
9 May 20, 66 5.0 383.6 Apr. 25, 41 Feb. 14, 61 65
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Table 2, Meteorological conditions (Observed at 9.00 am.)

Date |Veather| Cloud [Precipi- Wind Sunshine [Humidi-| Evapo- Em;g&%‘:f::‘f:eau
ate mark |amount] tation Dtiilc-;c- Velocity| duration ty ration max. min. | at 9.00
May, mm m/sec. hr. % mm °C °C °C
23 © 10 0 ESE 2.46 o . 72 5.6 18.6 8.0 16.4
24 (@) 10 9.2 | WNW | 2.04 55| 94 0.9 19.0 10.0 13.9
25 O 1 0.1 NW 0.62 1.9 57 4.8 24.7 2.0 19.0
26 @) 0 0 | SE 0.82 12.0 64 6.6 26.6 12.0 24.6
27 O 0 0 w 0.82 11.6 63 6.6 26.9 14.0 23.1
28 © 10 0 SW 3.69 0.8 90 7.6 24.4 15.0 22.7
29 © 10 | 255|WSW 0.21 2.8 94 1.2 21.0 12.0 14.5
30 O 2 | 01|WSW| 123 10.3 50 3.7 24.7 9.0 21.0
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) Table 3, Time spent in each behavior
< Lot : : :

m Old cow Prime cow Prime cow, nursing

Types of behavior |1 2 ‘ AV. 4 5 é AV. 7 8 7 AV.
min,| min.| min.| min. (%)| min.| min.| min.| min. (%) min.| min| min.| min. (%)
Grazing 51| 462 630 561(39.0)| 509 590/ 435 511(35.5)| ¢59| 514| 591 588(40.8)
Ruminating {Standir}g 515 1221 &5 167(11.6)|| 145 39| 141| 108 (7.5) 41 207} 117| 109 (7.6)
Lying 841 265 282 210(14.6)| 323| 347| 153 281(19.5)| 377| 177| 325| 293(20.3)
Resting {Standing 236 171 117) 175(12.1)| 163 94 267| 175(12.1) 92 155 105 117 (8.2)
Lying 174) 207) 159 213(14.8)| 207| 215 234 219(15.2)| 151 228 105 161(11.2)
Migrating 27 B4 44 43 (3.0)) 48 170 90 52 (3.6) 68 65 127| 87 (6.0)
Loafing 13| 55 141, 70 (4.8) 35 17| 1200 91 (6.3) 31 63 38 44 (3.1)
Nursing = = = = (=) = - = — (=) 58 30 32 29 (2.7)
Drinking = 2 — 1@ 10 1 - 4@3] 3 1 — 1.1
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Table 4 . Pulse rate in each behavior (Beats/min.)
Lot Old cow o Prime cow Prime cow, nursing
\Cattle - — -

Types of beham 1 2 3 AV. 4 5 6 AV. ’ 8 7 A_V'
Grazing 76.3 85.4 75.3 80.9| 74.1 90.1 82.5 84.9} 82.2| 87.0/ 89.0, 85.2
Ruminatin Standing | 66.4 65.4 —| 65.2| 65.7| 85.0 —|  79.2)| 74.4 6.8 77.2 70.2

& {Lying b4.60 72,6 68.7) 9.2 59.8 79.9 —| 69.8| 72.9 61.7| 78.3 71.1

Resting {Standing 66.3 67.7] 69.4 < 67.7| B9.4 77.3 -70.9] 8.1 76.21 73.9| 73.5/ 74.6

) Lying 57.4 63.1 —| 61.5]| 55.5 &9.0; 5.7 64.9 69.51 é4.6 73.00 67.6
Migrating 98.2/ 100.1 83.8 97.0| 97.0 —| 100.0] 98.5| 93.3 103.5| 89.2] 95.6
Loafing 71.8 76.6 76.7) 75.2| 72.4 81.1 77.4 78.0| 86.2| 88.4/ 80.8 85.3
Nursing — — — — - - — —| 73.1 . 65.8 74.4 71.3
Drinking — 67.[]I —| 67.01 64.0] 84.0 =] 74.0| 70.9 — —| 70.9
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Heat produced in each behavior and

heat output for a day and night
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Table 5, Heat production culcurated from average —HERE DD OW RN S
pulse rate (Cal./kg-hr) 3L, HEHIC BT 5 EEOG
Types of behavior |Old cow P;ixe %Pl;li,ﬁzi:(g)w’ Average (%) Bieanis VRE Rz hn ¥~
! UL L, FHEVERE - BH
Grazing 1.64 1.73 1.75 1.71 (135.5) 7 Zm%%j—m;ﬁﬂx%’—@&&ﬁs
Ruminating {Standing 1.29 1.60 1.40 1.43 (111.9) e, KAORE (Metabolism)
" ALying 1.38 1.39 1.42 | 1.40 (109.3) ’ o
Resting  {SU0IE | 135 | 1.3 150 | 140 (19.5) ~ PEHEDI(DTAME-%
Lying 1.21 1,28 1.3 | 1.28 (100.0) EPTEeoWBHTES.
Migrating 2.00 2.02 1.96 | 1.99 (155.7) SR, Rk B BN R BD
Loafing 1.51 1.57 1.73 1.61 (125.6) &, EOTEBICR W THER
Nursing — — 1.43 | 1.43 (111.5) L OFEBEIME S, T
Drinking 1.33 1.49 1.42 1.42 (110.3) HZ T O DN TR W iR X
it DHEFTRWITHERS W, &
Cal/kg-hr T, ENOREEE 0.6~0.8 Cal/kg-hric EHEROBATE DX, FRHEDLD, I HER

BT EBRRR TR LD S5,

4. 1BEREORELERES

FIFRLBELSERLMDL, EHERIO 1 BRHMC KT
DREBEREML, IDCIhLEAELT, KE 1
Eg4 b 1 HY0ORFAERERLOIC 15 1 B4 0D
BREHBERD, Chbe2—EERTBE, F6ED
X5Cchn, il W TREERSSORBOKE
F2ETHRIC L 2FEREY 1 HORFERECHT
3F (%) THRThEF1KO L 5 TH 5,
FOERIVTHE IR I, HFhic 15~17 Cal/kg
DT ANF—HENRDD, EOYGENI0~45%% 5
DTW3, FRFRHEDE L, FRTRVIERSER
%%9&v R4 51k 8.5~9.5 Cal/kg T&EDH
5%, tREICE 6.5~8.5Cal/kg T, &kD#23% (F
ﬁ&%#n%w %) DTANF—HERDD, Thb=
DOOTHECERST A NVT -1 HOBEEZ ANV F—
OREDZEED TS, KT
Brr=Flicigd A EENR

T  beh Old cow Prime cow Prime cow, Do, FAEERE
ypes of behavior . kg kg| nursing kg e < e
AV. B.W. : 396.0AV. B.W. : 346 JAV. BW.:376.0 <3RBT HOT, FEACRD
Cal/kg (%) | Cal/kg (%) | Cal/kg (%) IANVXE—HEENEL, EB
Grazing 15.297 (43.5) | 14.701 (39.8) | 17.179 (44.9) Biedbodb s  bRT, %1
Mmmumg{&@ﬁ@ 3.603 (10.2) | .2.889 (7.8) | 2.553 (6.7) DEANVE—EBEPLTRD,
Lying 4,834 (13.8) | 6.524 (17.7) | 6.939 (18.1) FREG 1 B OB A
Resting  (Standing | 3.921 (11.2) | 5.945 (10.7) | 2.981 (.7) o |\ pppimami @ik <
Lying 4,302 (12.2) | 4.679 (12.7) 3.614  (9.4) FALTWE
Migrating 1426 (4.0) | 1742 (47)| 2.881 (7.4 7
Loafing 1.754 (5.0) | 2.377 (6.4) 1.271  (3.3) HRE1kgM D THEOK T A
Nursing — — 0.927 (2.4) W E— (ﬁﬁh‘ffﬁ 35~38 Cal/kg
Drinking 0.015 (0.1 | 0.091 (0.2) | 0.031 (0.1) T, au%&@ 28~37 Cal/kg X ¥
1Ot B Satput PT | 25 152 (100.0) | 26.948 (100.0) | 38.276 (100.0) T TARLIode. iU, &
Daily heat production Cal. Cal. - Cal. ﬁﬁﬁ;%ﬁ’%?z’%ﬁﬁﬁk%@
per head _13,920.192 12,787.70% 14,391.776 B—RBrEwe tirksb0
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Fig. 1. Percentage of heat produced in each behavior for a day and night
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Table 7. Distance walked (km)
—“M Lot 0Old cow - Prime cow ] Prime cow, nursing
Cattle No. 1 i 2 ] av. | 4 | s \ ‘ AV. ” \ 8 5 | av.
Distance 3.3 5.99| 6.98 | 5.47] 5.9 [11.19 | 3.2 | 6.79)\ 6.42 13.17 | 5.95| 8.51
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Summary

This experiment was designed to study the influences of age and nursing on the energy

expenditure of grazing Japanese Black Breed of Cattle.

Three lots of cow were used; 3 old, 3 prime and 3 prime nursing cows.

The heat production was calculated indirectly by using the regression formula (discussed

in the previous report) from the typical pulse rate in each behavior observed.

The principal results are as follows:

1. Heat output was about 34.8 Cal. per kg. per day in average, and prime cow nursing

produced the largest quantity of heat and old cow the smallest. )
2 . Daily heat production was about 13,000~14,000 Cal. per head, and this value is seems

to be higher as usual on this range.

3. Daily heat production was consisted mostly of grazing form (40~45%), rumina@in‘g
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form (about 25%) and resting form (17~23%). The energy expenditure in migrating form
- (4~7%), loafing form (3~ 4 %) and nursing form (about 2.5%) were very little. Prime
cow nursing spent about 70% of her energy on grazing and ruminating, and her resting time
(about 19%) was comparatively short. .

4 . Grazing cow walked about 4 or 7km a day, but the distance was greatly varied
. individually—from 3 to 13 km. Generally, prime cow seems to walk longer distance than
old one.

In conclusion, as the energy expenditure of grazing cattle is considerably larger than
that of those confined to the barn, in the case of determine the range area, stocking rate
and grazing period, we must investigate the condition of grassland and determine the ideal
grazing scale and method which keep the balance in energy intake and expenditure of

grazing animal, under consideration of its age and other conditions.





