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Masanobu KATO, Shinpei AOKI. Ichiro TAHATA and Masaaki FUJIMITSU.
Effects of Grazing on the Resting Gas-metabolism and on the Cardio-respiratory

Functions in Japanese Black Breed of Cattle.
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Table 2. Oy consumed and COs produced per 1 Kg. B'W. per 1 hr.

Date Mo, 1 2 3

Xﬁ . . O; cons. (L/kghr) CO; prod. (L/kg-hr)
t[e -

4 Average 1 2 3 4. Average

5.8 — 5.10 0.236 | 0.195 | 0.196
5.11 — 5.13 0.264 | 0.244 | 0.267
5.17 — 5.19 0.312 | 0.294 | 0.335
6.19 — 6.21 0.376 | 0.359 | 0.328
7.11 — 7.13 0.294 1 0.257 | 0.246.
7.26 — 7.28 0.266 | 0.258 | 0.242

0.226 | 0.214 (100) || 0.245 | 0.207 | 0.186 | 0.230 | 0.217 (100)
0.290 ) 0.266 (125) |1'0.266 | 0.257 | 0.241 | 0.271 | 0.259 (119)
0.317 | 0.312 (146) || 0.338 | 0.321 | 0.335 | 0.325 | 0.330 (152)
0.346 | 0.353 (166) || 0.394 | 0.377 | 0.308 | 0.346 | 0.358 (145)
0.276 | 0.268 (126) | 0.278 | 0.253 | 0.201 | 0.246 | 0.245 (113)
0.282 | 0.262 (123) || 0.263 | 0.250 | 0.233 | 0.282 | 0.257 (118)
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Table 3. 0, consumed and COjy produced before grazing,
k O; cons, (L/kghr) COz prod. (L/kghr)
l‘js
Date %% 1 2 3 4 1 2 - I
5.8 0.268 0.205 0.198 0.207 0.280 0.205 0.187 l 0.194
5.9 0.201 0.200 0.193 0.238 0.216 0.212 0.176 0.258
5.10 0.240 0.181 0.198 0.233 0.240 0.205 0.195 ' 0.237
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Table 4. Heat production per 1 Kg. B.W. per 1 hr.
Cattle :
j;;;\gg 1 2 3 4 | AV.
Cal. ( % ) Cal. (% ) Cal. ( %) Cal. ( %) Cal. ( %)
5. 8—5.10 1.191 (100 ) 0.984 (100 ) 0.977 (100 ) 1.141 (100 ) 1.078 (100 )
5.11—5.13 1.332 (111.8) 1.231 (125.1) 1.316 (134.7) | 1.440 (126.2) 1.334 (123.7)
5.17—5.19 1.575 (132.2) 1.484 (150.8) 1.691 (173.1) 1.600 (140.2) 1.576 (144.2)
6.19—6.21 1.898 (159.4) 1.812 (184.1) 1.631 (166.9) 1.705 (149.4) 1.784  (165.5)
7.11—7.13 1.464 (122.9) 1.292 (131.3) 1.186 (121.4) 1.356 (118 8) 1.325 (122.9)
7.26—7.28 1.339  (112.4) 1.292 (131.3) 1.210 (123.8) 1.423 (124.7) 1.317 (122.2)
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Fig 2 Body weight, air temperature and heat production.
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Pulse rate per min.
Cattle .
N 1 ) 3 4 AV,
. 0, 0, 0, 9, [+
5. 8—5.10 64 <1oo/3’ 48 (100”)’ 5 (100 ) 67 <1ooA>' 57.3 (100/3
5.11—5.13 71 (110.9) 5 (122.9) 68 (316.0) 72 (107.5) 67.5 (117.9)
5.17—5.19 82 (128.1) 68 (141.7) 80 (160.0) 85 (126.9) 78.8 (137.6)
6.19—6.21 85 (129.7) 70 (145.8) 78 (156.0) | . 72 (107.5) 76.7 (134.0)
7.11—7.13 71 (110.9) 52 (108.3) 67 (134.0) 69 (103.0) 64.8 (113.2)
7.26—7.28 68 (106.3) 52 (108.3) 64 (128.0) 64 ( 95.5) 61.9 (108.2)
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Table §.. Respiration rate per min.
Cattlel B
i;;\iﬁj 1 v 2 3 4 AV. /
% % % Yo %

5. 8=5.10 21 (100 ) 20 (100 ) 13 (100 ) 18 (100 ) 18.0 (100 )
5.11—5.13 17 (81.0) 16 ( 80.0) 15 (115.4) 17 (. 94.4) 16.2 ( 90.0)
5.17—5.19 22 (104.8) 22 (110.0) 16 (123.1) 20 (11.1) 19.9 (110.6)
6.19—6.21 32 (152.4) 28 (140.0) 22 (169.2) 23 (127.8) 26.7 (148.3) °
7.11—7.13 30 (142.9) 22 (110.0) 17 (130.8) 23 (127.8) 23.0 (127.8)
7.26—7.28 36 (171.4) 24 (120.0) 20 (153.8) 25 (138.9) 26.4 (146.7)
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6. Oxygen pulse (O: pulse)
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Table 7. Oxygen pulse per 1 Kg. B.W.
Cattle|| -
N 1 2 3 4 AV
. cC cC CcC cC cC
5. 8—5.10 0.061 0.068 0.066 0.057 0.063
5.11—5.13 o 0.061 0.069 0.066 0.067 0.066
5.17—5.19 0.064 0.070 0.070 0.062 0.067
6.19—6.21 0.076 0.085 0.070 0.063 0.076
7.11—7.13 0.069 0.081 0.061 0.070 ©0.070
7.26—7.28 . 0065 0.083 0.064 0.074 0.072
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Table 8. Pulmonary ventilation rate per min.

Cattle ‘ ‘ A
7;;\\§1 1 2 3 4 V.

L % L % L % L % L %
5. 8-5.10 53.94 (100 ) 38.73 (100 ) 36.16 (100 ) 31.84 (100 ) 40.17 (100 )
5.11—5.13 56.41 (104.6) 44.65 (115.3) 43.74 (121.0) 38.26 (120.2) 45.77 (113.9)
5.17—5.19 74.83  (138.7) 53.93 (139.2) 53.51 (148.0) 42.89 (134.7) 56.29 (140.1)
6.19—9.21 86.61 (160.6) 71.92 (185.7) 52.33 (144.7) 46.56 (146.2) 67.92 (169.1) -
7.11—7.13 69.76  (129.3) 50.40 (130.6) 1.1 (13.7) 41.30 (129.7) 50.70 (126.2)

7.26—7.28 75.11 (139.2) 56.58 (171.9) 49.18  (136.0) 45.70 (143.5) .|| 56.64 (141.0)
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8. Tidal air
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Table 9. Tidal air.

Cattle :
N L 2 3 4 AV.

_ L % L % L % L %
5. 8—5.10 2.57 (100 ) 1.97 (100 ) 2.86 (100/) g

AE
day day day

1.74 (100 /; 2?29 (100 )
- 5.11—5.13 3.33 (129.6) | 2.88 (146.2) 2.91 (101.7) 2.32 (1233.3) 2.86 (125.2)
5.17—5.19 3.45 (134.2) | 2.51 (127.4)- 3.27 (114.3) 2.15 (123.6) 2.85 (124.5)
6.19—6.21 | 2.80 (108.9) 2.59 (131.5) 2.38 (83.2) 2.05 (117.8) 2.54 (111.0)
7.11—7.13 2.30 (89.5) 2.36 (119.8) 2.44 (85.3) 1.81 (104.0) 2.23 (97.5
7.26—7.28 2.07 (80.5) 2.34 (118.8) 2.43 ( 85.0) 1.86 (106.9) 217 (95.1)
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Summary

Studies were made on the resting gas
metabolism and the cardio-respiratory fu-
nctions of 4 adult Wagyu (Japanese Bla-
ck Breed of Cattle) in grazing.

The principal results obtained were as
follows :

(1) Both Oz consumption and COg pro-
duction gradually increased with grazing,
and reached obout 165% of their initial
resting value. On the 7 or 10th day after

‘grazing was started, the excess metaboli-

sm was observed.

(2) The averege output of heat in grazi-
ng cattle at rest was 1.33~1.78 Cal. per
Kg. B.W. per hour.
to be nearly equal to that produced by

This value seemed

mild work. The changing curves of heat
production in grzing ‘cattle consisted of
3 parts : early rapid rising, next gradual
rising and rapid falling immediately after
grazing was over. And the resting value
immediately after graiihg was ended did
not completely recover its initial level for
about half a month afterwards.

(3) The respiratory quotient in resting
metabolism of grazing cattle was high and
remained virtually unchanged through the
experiment. This suggests that the energy
source of the grazing cattle mostly came
from carbohydrate.

(4) The pulse rate, respiration rate and
pulmonary ventilation rate gradually incr-
eased about 35%, 50% and 70% respec-

. tively on the 40th day after grazing was

started.
(5) The oxygen pulse per 1 Kg. B. W.
differed a little individually, but its con-
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siderable increase was seen in all of the
cattle during the grazing period. From this
fact, it seemed that the oxygen-transport
capacity of cattle’s heart was improved
by grazing. And this experiment seems
to show that fatigue, if considered from
the oxygen pulse, did not occur.

(6) The tidal air increased in the early 10
days of the grazing period, but then gra-
dually decreased. Accordingly it follows
that the increment of pulmonary' ventila-

tion rate in the grazing period should be

attributed to that of raspiration rate.

In conclusion, the energy expenditure of
grazing cattle is considerably high; and a
ramarkably rapid rise of metabolic level
appears during the early 10 days of the
grazing period. When cattle are pastured
on ipoor grasslands, the stress of grazing
on the cattle is so severe that they may
possibly have various kinds of accidents
or disorders. And the early stage of gra-

zing period is most dangeraous.



