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Cattle on experiment

Birth place

‘ AV. B.W.‘ Fertilization

No. and .
name of cattle Sex |Date of birth
1. 2nd TAKAYOSHI Q Feb. 8, 1953 Agr. College
2. KUROMATSU ? | May.5, 1954
3. SHIMANG ¢ | Apr.1, 1955 | Sanbe farm
4, TATEISHI @ |Mar. 13, 1957 ditto

Sanbe farm affiliated to Shimane

Kg
314.3 | Apr. 30, 1959

Sanbe-cho, Oda-city, Shimane Pref. 366.1 | Apr. 18, 1959

339.6 | Oct. 21, 1958
291.9 | Feb. 4, 1959
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IR - LETE B ORI T %, EHRE 0l Lx
I 1 celeo & EEERFIEE] (NaF 10+Thymol 1) 10mg
b o CEEZHIE Leiikix, FILBEBKZO 0.4
CCICZE/AK 9 cc®fn%, 0.3N Ba (OH)s - 2H500.4cc
& 59 ZnS0y4 - 7Ho0 0.4cck ik CErk LB %17

7t o 72e IRWTIHIREE Somogyi REEIC X D, AR R
X O Nelson REAREL AW TREIYE, ABIRE
#% Parahydroxydiphenyl %365 LT, b)@'h‘b%
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Table?2 ., Meteorological conditions (Observed at 9.00 A.M.)
D Weather| Cloud [Precipi- Wind Sunshine | Humid- | Evapo- | Environmental temperature
ate mark |amount| tation Dtiif)flc- Velocity| duration | ity | ration | max. min. %Sa;rilgl;ng
May, mm m/sec. hr. % mm °C °C °C
© 10 21.7| NE .07 8.0 76 0.3 17.6| 1.0 -
7 © 10 0 E 2.25 8.9 67 5.2 17.6 11.0 13.0
8 ® 10 94| E 2.04 0 93| 44| 145| 13.8 14.4
9 ® 10 32.1| SE 0.19 0 93 0.4 13.9 9.5 14.0
10 Q. 4 4.2 E 2.65 12.0 76 0.3 21.9 8.6 20.6
11 © 10 0 SwW 3.48 1.6 48 6.5 177.5¢ 13.0 17.1
12 [ ) 10 45| NW 0.61 0.5 83 3.7 16.0 10.6 —_
13 O 2 32.9 w 2.04 12.1 67 0.6 18.7 10.0 17.8
14 ©) 5 0 NNW 2.46 1.7 48 6.8 2.4 10.7 —
15 © 9 0 SSE 1.42 4.6 43 6.3 22.0 11.0 20.9
16 @ 10 25.1| NE 1.42 0 94 2.1 21.0 12.0 —
17 © 10 6.7 — 0 0 94 0.9 16.0 12.0 15.5
18 ©) 10 0 N 3.69 5.1 87 1.2 15.6 10.1 —
19 ©) 5 0.1 NE 2.04 11.9 82 3.9 17.1 10.1 14.3
20 O 0 0 ' NwW 3.07 10.9 77 4.2 19.0 9.0 12.6
21 O 1 0 S 2.90 1.5 52 6.0 21.9 13.0 18.5
22 @ 10 14.2 S 6.55 0 83 7.8 19.0 10.6 16.6
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Table 3, O; consumed and CO; produced
‘“‘;;;i;\\ 0. cons. (L/Kg-hr) CO: prod. (L/Kg-hr)
vDatNNO‘ 1 2 ‘ 3 1 4 Average 1 ' 2 ‘ 3 ‘ 4 ‘ Average
1959 (%) %
May, 7 0.167] 0.183 0.203 0.184| 0.184 0.157| 0.180| 0.178| 0.174| 0.172
8 0.187| 0.188 0.251 0.177] 0.201; 0.196 | 0.194 0.201] 0.213] 0.171 0.1957 0.188
9 0.170, 0.175 0.240| 0.225 0.203)(100.0)| 0.148| 0.179, 0.227| 0.213 0.197J(100.0)
10 0.284 0.235 0.225 0.232 0.245 (125.0)] 0.257| 0.228/ 0.178 0.200 0.216 (114.9)
1 0.203| 0.255 0.2120 0.284| 0.239 (121.9)] 0.199 0.238 0.163] 0.288 0.222 (118.1)
13 0.307| 0.214] 0.305| 0.294| 0.280 (142.9)| 0.308| 0.202| 0.261| 0.276 0.262 (139.4)
15 0.359] 0.291] 0.340| 0.313 0.331 (168.9)| 0.353] 0.281| 0.352| 0.334 0.330 (175.5)
17 0.321] 0.279| 0.317| 0.297 0.304 (155.1)| 0.307| 0.248| 0.285| 0.286 0.282 (150.0)
19 0.29¢4 0.2400 0.278 0.300 0.279 (142.3)| 0.314] 0.241| 0.245 0.320 0.280 (148.9)
20 0.195 0.178] 0.214 0.195 0.196 0.162) 0.132] 0.154] 0.144| 0.149
21 0.194 0.185 0.221] 0.199 0.200¢ 0.205 || 0.179, 0.135 0.161| 0.143 0.160¢ 0.166
22 0.202) 0.195| 0.208 0.276| 0.220)(104.6)| 0.193 0.171| 0.154] 0.242 0.190) (88.3)
LT, M - #5C OO b CO:22% blow off I LEYEES T s,
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Table4, R.Q. and Heat production (Average)
e Heat prod.
Date | R. Q. (Cal/Kg-hr)
1959 i (%)
May, 7 | 0.9%% 0.914
8 0.970 ¢ 0.959 1.007 | 0.979
9 0.970 1.017 } (100.0)
10 0.832 1.201 22.7)
1 0.929 1.185  (121.00
13 0.936 1.391 (142.1
15 0.997 1.669  (170.5)
17 0.928 1.507  (153.9)
19 1.004 1.408 (143.8)
20 0.7é0 i 0.931
21 0.800 ¢ 0.810 0.940 0.987
22 0.844 1.073 J (100.8)
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Table5, Pulse rate (Beats/min.)
Cattle
N 1 2 3 4 Average
Date |
1959 (%) (%) (%) (%) - (%)
May, 7 41.0 37.3 53.0 49.0 46.3
8 48.0 } 45.8 48.3 ] 42.2 77.3 ] 67.4 50.0 } 51.6 55.9 }51.74
9 48.3 (100.0| 41.0 (100.0); ¢47.0 (100.0)| 55.7 (100.0) 53.0 ) (100.0)
10 59.3 (129.5)| 54.3 (128.7)| 80.7 (M9.7)| 69.0 (133.7) 6.8 (127.2)
1 é2.0 (135.4)| 57.3 (135.8)| 77.0 (114.2)| 65.7 (127.3) 5.5 (126.6)
13 66.7 (145.6)| 65.7 (185.7)| 79.3 7.0 72.7 (140.9 71.1 (137.4
15 é8.0 (148.5)| 70.7 (167.5)| 87.3 129.5) 77.7 (150.6) 75.9  (146.7)
17 76.0 (165.9] 67.3 (159.5)| 79.7 (118.2)| 75.0 (145.3) 74.5  (144.0)
19 75.0 (163.8)] 44.0 (151.7)| 81.0 (120.2)| 78.7 (152.5) 74.7 (144.D
20 57.7 55.3 64.0 0.7 59.4
21 51.3 ] 54.9 54.0 ] 53.3 66.7 ] 67.2 64.3 ] 71.4 59.1 ]61.75
22 B5.7 (119.9 50.7 (126.3)| 71.0 (99.7] 89.3 (128.4) 66.7 ) (119.3)
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Fig. 1 Effect of grazing on resting pulse
rate and resting gas-metabolism

Fig, 2 Changes of resting respiration rate, pulmona-
ry ventilation rate and environmental air temperature
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Respiration rate and Pulmonary ventilation rate

\C\att?\ Respiration rate (L/min.) Pulmonary ventilation rate (L/min.)
Date 1 1 l 2 ‘ 3 ’ 4 Average 1 2 3 | 4 Average
1959 | (%) | (%)
May, 7 12,5 11.8/ 13.00 13.8 12.8 33.25! 40.83 41.94|. 34.67 37.69
8 12.7) 13.3 15.00 15.3 14.1} 13.59 37.69| 48.35 B5.51| 34.35 45.98} 42.27
9 13.00 13.3 13.7} 15.7 13.9) (100.0)| 38.52 45.61| 54.74] 41.65 45.14) (100.0)
10 24.0! 2971 167 233 23.4 (172.2)| 63.21] 66.87 41.39| 52.94 56.11 (132.7)
Il 15.0 21.00 17.0 18.7 17.9 (131.7)| 36.33] 51.84| 35.80] 54.25 44 .56 (105.4)
13 18.00 21.3 19.0; 20.0 19.6 (144.2)| 68.44] 49.74| 56.74] 58.51 58.37 (138.1)
15 20.7t 28.01 22.00 26.7 24.4 (179.5)| 77.44] 73.32 73.770 66.39 72.74 (172.1
17 19.7) 23.00 17.7] 19.3 19.9 (146.4)) 64.84 56.69| 60.45| 51.49 58.37 (138.1)
19 17.3] 22.00 19.0] 26.0 21.1 (155.3)|| 68.54| 57.30| 55.01| 40.61 60.37 (142.8)
20 9.5‘ 10.3 10.0 12.3| 105 26.29 20.14 #7.29 29.32| 30.77
21 1.0 13.70 13.00 15.0 15.2} 13.03 37.75|" 34.65 37.18] 35.18 56.19} 36.14
22 12;5’ 14.[]' 12.7) 22.7 15.4) (95.9)| 41.63 56.54‘ 37.79| 49.85 41.45) (85.5)
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DOREERR L, Bm TEE72.74L/min IE L, HULET
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X UREOE T AHERE 2 MR T X S IKRIED
I —HLTWB T Ebd B, TOENDEL
T, WEEFROBRBRERT 2t » TRARKS
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Table 7. Body temperature “C)
Cattle
N 1 2 3 4 Average
Date
1959 (%) (%) (%) (%) (%)
May, 7 38.2 37.9 38.4 38.2 38.2
8 38.4 } 28.3 28.4 ] 38.3 38.6 } 38.4 37.9 } 38.1 58.3] 38.2
9 ! 38.3 ) (100.0) 37.5 ) (100.0 38.1 J (100.0) 38.2 ) (100.0) 38.0) (100.0)
10 33.1 99.5) 38.8 (101.3) 38.9 (101.3) 32.0 (102.4 38.7 (101.3)
" 376 (98.2) 38.6 (100.8) 38.9 (101.% 38.8 (101.8) 38.5 (100.8)
13 38.6 (100.8®) 38.8 (101.3)( - 392.0 (101.& 238.0 ©9.7) 38.6 (101.0)
15 38.4  (100.3) 38.7 (101.0) 32.0 (101.6 38.8 (101.8 38.7 (101.3)
17 38.8  (101.3) 38.9 (101.4 38.9 (101.3) 38.9  (102.1 38.9 (101.8)
19 38.6 (100.8) 38.5 (100.5) 38.9 (101.3) 38.9  (102.1D 38.7 (101.3)
20 | 30 7.8 38.0 7.6 57.9
21 37.9 } 37.9 37.8 } 37.9 38.2 } 38.2 38.0 ] 37.9 58;0} 38.0
22 \ 37.9 (99.0) 38.2 99.0) 38.4 99.5) 38.0 (99‘5). 38.1) (99.5)
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Table 8§, Oxygen decrement (%)
\Cattllle ] - . N S
0. 2 3 verage
Date ~_ . ¢
1959 (%) (%)‘ (%) (%) (%)
May, 7 2.63 2,73 : 2.74 _ 2.58 2.67
8 2.62 ¢ 2.74 2,37 1 2.48 2.56 ¢ 2.59 2.51  2.57 2.52¢ 2.60
9 2.96 ) (100.0) (100.0) (100.0) 2.63 ) (100.0) 2.60) (100.0)
10 2.37 (86.5) 2.14 (86.3) 3.07 (118.5) 2.13 82.9 2.43  (93.5)
1 2,92 (106.6) 3.00 ((121.0 3.35  (129.3) 2.55 (99.2) 2.96. (113.8)
13 2.35 (85.8) 2.62  (105.6) 3.04 (117.4 2.45 (95.3) 2.62 (100.8)
15 2.43 (88.7) 2.42 97.6) 2.76. (106.6) 2.29 @2.1D 2.48 (95.4)
17 2.59 . (94.5) 2.99 (120.& 2.97 (114.7 2.81  (109.3) 2.84 (109.2)
19 2.26 82.5) 2.56 (103.2) 2.86 (110.4 2.41 ©%3.8) 2.52  (96.9
20 3.88 3.59 3.24 3.24 3.49
21 2.72 ¢ 3.05 3.26 + 3.37 3.37 ¢ 3.24 2.75 1 2.89 3.03; 3.14
22 2.54 ) (111.3) 3.25 (155.9)i 3.12 ) (125.1D 2.69 ) (112.5) 2.90) (120.8)

7. Oxygen pulse : FOFICRT X ST, H¥ET

O BEEE T 0.06~0.07cc/KgTEHETH 55, 38

EDBIFRRED T,0.05~0.06cc/KgF#90.057cc/Kg
ThHbo 3BHLRFR LI L S5 CEFREC I W -

Table 9 ., Oxygen pulse (cc/Kg B.W.)
-Cattle
\\\\\\\\ETT 1 2 3 4 Average
Date
1959 (%) (%) (%)} (%) (%)
May, 7 0.048 0.082 0.058 0.063 0.048
8 0.066 } 0.044 0.065 } 0.073 0.054 ] 0.057 0.059 } 0.063 0.061} 0.064
9 0.059 } (100.0){ 0.071 J (100.0); 0.040 J (100.0)! 0.047 J (100.0) 0.044) (100.0)
10 0.080 (125.0)| 0.072 (98.6)| 0.046 (80.7)| 0.056 (88.9) 0.064 (100.0)
" 0.054 84.4] 0.074 (101.H] 0.046 (80.7)] 0.072 (114.3) 0.062 (96.9)
13 0.077 (120.3)| 0.054 (74.0)| 0.064 (112.3)| 0.067 (106.3) 0.066 (103.1)
15 0.088 (137.5)| 0.069 (94.5)| 0.06? (121.1| 0.067 (106.3) 0.073 (114.1)
17 0.070 (109.4)| 0.069 (94.5)] 0.066 (115.8)| 0.066 (104.8) 0.068 (106.3)
19 0.066 (103.1)| 0.063 (86.3)| 0.057 (100.0)| 0.044 (101.8 0.063 (98.4)
20 0.056 0.054 0.056 0.054 0.055
21 0.064 l 0.060 0.057 } 0.058 0.055 ] 0.053 0.052 } 0.052 0‘057} 0.056
22 0.040 (93.8)| 0.044 (79.5)] 0.049 (93.00| 0.051 (82.5) 0.054) (87.5)
FT, TORDMOFLVEWEELRLT WS & Bb Bt—mBRE SCEEERLTWBOIRH LT 54

N3,

Hebic & %Oxygen pulse (Op pulse) OZ(LiCITE
IBICRT X S ICf@iFEZENKE <, T & ICHEERkRE
O— BREEIC X - TELOBEE 5 25 TH 5,
Oy pulse X% - £ 11& dEAFEKRT, 3541k

RESDE L BEOKKLCIEBRTWB B WL, —fRiC
BWHEEZRTHEBENWE 5 TH 5B, fkxE»T5HD
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Table 10, Tidal air (L)
Cattle l‘
N 1 2 3 4 Average
Date ||
1959 (%) (%) (%) (%) (@)
May, 7 2.66 3.48 3.23 2.52 2.97
8 2.98 ¢ 2.87 3.63 ¢ 3.51 3.70 ¢ 3.65 2.24; 2.47 3.14 ¢ 3.12
9 2.96 ) (100.0) 3.42 ) (100.0) 4.01 J (100.0) 2.66) (100.0) 3.26 ) (100.0)
10 % 2.63 ©91.6 2.25 4.1 2.48 7.9 227 Q1.9 2.41 77.2)
11 2.42 (84.3) 2.47 (70.4 2.1 &57.8) 2.91 (117.8) 2.48 79.5)
13 3.81  (132.8) 2.33 (66.4) 2.99 81.9 2.93 (118.6) 3.02 (96.8)
15 3.75 (130.7) 2.62 74.6) 3.35 91.8) 2.49 (100.8) 3.05 ©97.8)
17 3.30  (115.0) 2.46 (70.1 3.42 ©93.7 2.66 (107.7) 2.96 ©@4.9)
19 3.95 (137.6) 2.40  74.1D 2.90 (79.5) 2133 (94.3) 2.95 (94.6)
20 2.82 2.92 J 3.73 2.38 2.96
21 3.43 ¢ 3.21 254 +2.69 | 2.86 ¢ 3.19 2.35¢ 2.31 2.80 ¢ 2.85
22 3.38 ) (111.8)| - 2.61 (76.6); 2.98 @&7.4 2.20) (93.5) 2.79 (91.3)
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Table 11, Blood lactic acid (mg%)
\\ Cattlili 1 2 3 4 Average
Date \ ' {
1959 (%) (%) (%) % ! %
May, 7 13.0 17.2 15.8 10.5 14.13
8 4.6 } 7.3 10.8 } 12.8 10.4 } 11.8 11.0 } 9.2 9.20] 10.28
9 (100.0) 10.4 ) (100.0) (100.0) 1) (100.0) 7.53) (100.0)
10 9.2 (126.) 33.7 (263.3) 19.9  (168.8)| 17.8  (193.9 20.15 (196.0)
1 6.6 (%0.4 8.8 68.7) 15.0  (127.1)] 6.6 1.7 9.25 (90.0)
13 6.6 (90.4 12.6 98.4 19.0  (161.0) 9.2 (100.0) 11.85 (115.3)
15 — 8.4 (65.5) 8.8 (74.6) 6.6 1.7 7.93  J7.1D
17 3.7 (50.7) 7.0 &4.7 6.2 (52.5) 5.8 (63.0) 5.8 (55.3)
19 3.2 (43.8) 5.8 (45.3) 10.5 (87.0) 1.0 (119.6 7.63  (74.2)
20 2.1 8.6 7.5 4.3 5.63
21 7.7 } 4.3 8.6 } 9.2 15.4 ] 11.3 6.1 } 5.1 9.45} 7.48
22 ! 3.2 (58.9) 10.5 71.9 11.0 (95.8) 4.8 (5.4 7.38) (72.8)
Table 12, Blood sugar (mg%)
Cattle
\No. 1 ‘ 2 3 4 Average
Date
1959 (%) (%) (%) (%) %)
May, 7 35 . 33 23 32 30.8
8 28 ] 41 | 25 } 31 31 } 31 24 } 232 29.5} 34.1
9 51 (100.0); 36 (100.0) 40 (100.0) 4 (100.0) 42.0) (100.0)
10 48 (117.0) 23 74.2) 42 (135.5) 58 (181.3) 42.8 (125.5)
il 45 (109.8) 35 2.9 36 (116.1 48 (150.0) 41.0 (120.2)
13 46 112.2 29 (93.5) 4 141.9 49 (153.1) 420 (123.2)
15 —_— 42 (135.5) 41 (132.3) 51 (159.4) 44.7 (1311
17 40 97.6 28 (90.2) 35 112.9 42 (131.3) 36.3 (106.5)
19 Ly (100.0) 27 @7.1 49 (158.1) 50 (156.3) 41.8 (122.6€)
20 45 46 43 54 47.0
21 42 } 46 40 } 43 33 } 42 46 } iy 40.5} 46.3
22 51 ) (112.2 43 (128.7) 51 (135.5) 62 (128.1 51.8) (125.8)
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Summary

In our previous report, we found that the
change of resting gas-metabolism and cardio-
respiratory functions of Wag yu(Japanese Black
Breed of Cattle) were most remakable in the
early 10days of the grazing period in spring.

In this report we studied in detail ohly
this early grazing period. The principal
results obtained were as follows:

(1) Oz consumption, COs production and heat
output at rest of grazing cattle increased
with grazing and each reached the maximum
value (about 170% of its initial resting value)
on the ¢th day after grazing was started.
Then the value fell to some degree and seemed
to keep about 40—40% over its initial value.
(2) Pulse rate increased 30—70% with gra-
zing, and its changing curve was in pafallel
with that of Os consumption or heat output,
this suggested that pulse rate could coven-
iently be used in a field work as an indirect
index in calorimetric studies.

(38) Respiration rate and pulmonary ventila-
tion rate increased 30—70% with grazing,
though the daily values seemed to be greatly
under the influence of the environmental

temperature.

(4) Each of R. Q., percentage of oxygen de-
crement, oxygen pulse and -tidal air differed
a little among individual cattle. The changes
of these four with grazing were not great
and showed no distinct tendency.

(5) Blood lactic acid increased on the first
day of the grazing period, but suddenly de-
creased after that. Considering this fact,
blood lactic acid accumulation did not seem to
increase with grazing.

(6) Blood sugar was not found to change
with grazing, and. its value showed a consid-
erable variation in individual cattle. There
were no cattle with an abnormally low value
of blood sugar during the grazing period.

In conclusion, a remarkably rapid increase
of relative metabolic rate (R. M. R.) appears
in the early 4 days of the grazing period——
a little earlier than that previously reported.
Considered from the adove-mentioned changes
of oxygen pulse, blood lactic acid, blood sug-
ar, etc., fatigue does not occur in grazing
cattle if they are kept in good health before
put to grazing and the grass on a range is
in good conditions.





