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Studies on the Heat Tolerance in the Farm Animals

IX. The Effect of Coat Color, Skin-thickness and Body Weight on
the Heat Tolerance in Holstein Cows
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(A) Changes of skin temperature (B) Changes of respiration rate

and body temperature and pulse rate
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Fig. 1. Body reactions to the sunlight stress, in
relation to the coat color.
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(A) Changes of skin temperature  (B) Changes of respiration rate

and body temderature and pulse rate
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Fig. 2. Body reactions to the sunlight stress, in
reration to the skin thickness.
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Table 1. Analysis of variance

(A) Body temperature

Source of variance D. F. Sum of squares Mean square F. ratio
Coat color 1 187.2 187.2 42.35%%
Live weight 2 99.6 49.8 11.27%*
(Coat color)x (Live weight) 2 42.1 21.1 4.76%
Individuals | 9 54.3 60 1.36
Erorr 45 199.1 4.4

(B) Respiratiou rate
T )

Source of variance ' D. F. Sum of squares Mean square % F. ratio
Coat color 1 821.4 821.4 5.07%
Live weight 2 1894.2 947.1 5.84%%
(Coat color)X (Live weight) 2 18.8 9.4 0.06
Individuals 9 551.2 61.2 0.38
Erorr @ 45 7296.0 162.1

(C) Pulse rate

Source of variance D. F. Sum of squares ! Mean square F. ratio
Coat color 1 56.1 56.1 1.09
Live weight 2 71.1 35.6 0.69

i
(Coat color) X (Live weight) 2 233.9 117.0 | 2.28
Individuals 9 578.6 ‘ 64.2 1.25
Erorr 45 2310.6 i 51.3
(D) Skin temperature

Source of variance \ D. F. Sum of squares ‘ Mean square F. ratio
Coat color 1 53640.6 53640.6 10.96%*
Live weight 2 11964.1 5982.1 ‘ 1.22
(Coat color)x (Live weight) 2 9984.4 4992.2 1.02
Individuals 9 110497.9 12277.5 2.51%
Erorr 45 220255.9 ’ 4894.6

* Significant at 59 level ** Significant at 194 level
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Table 2. Analysis of variance
(A) Body temperature

Source of variance 1 D. F. Sum of squares Mean square F. ratio
Skin thickness | o 51.1 | 511 7.25%*
Live weight i 2 ‘ 38.4 19.2 272
(Skin thickness)x (Live weight) 2 0.2 0.1 0.00
Individuals i 9 i 26.7 2.8 0.40
Erorr i 45 317.1 7.0
(B) Respiration rate
]
Source of variance ‘, D. F. I‘ Sum of squares Mean square ‘ F. ratio
|
Skin thickness o 4704 4704 2.41
Live weight | 2 1390.8 695.4 3.57%
(Skin thickness)x(Live weight) | 2 154.8 77.4 0.40
Individuals | 9 1430.7 159.0 0.82
Erorr J’ 45 | 8773.7 195.0
(C) Pulse rate
Source of variance | D. F. Sum of squares Mean square F. ratio
Skin thickness | 1 8.4 8.4 0.15
Live weight / 2 243.2 121.6 2.18
(skin thickness) X (Live weight) | 2 208.0 104.0 1.86
\
Individuals 9 574.2 63.8 1.14
Erorr l 45 ‘ 2515.2 55.9
(D) Skin temperature
Source of variance D. F. ; Sum of squares Mean square F. ratio
Skin thickness I 5548.8 | 5548.8 0.33
Live weight 2 8029.3 “ 4014.7 0.92
(Skin thickness) X (Live weight) 2 55845.0 ‘ 27922.5 4.62%
Individuals 9 72953.5 : 8106.0 1.34
Erorr | 45 272221.0 ‘ 6049.4

* Significant at 59 level  ** Significant at 195 level
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Réesumeée

In order to study the significance of coat color, skin-thickness and body weight
on the heat tolerance in dairy cattle, effects of the direct summer sunlight on the
body temperature, skin temperature, respiration rate and pulse rate are measured
in 153 Holstein cows.

According to the measured data, following facts are estimated :

1) Cows of whitish coat (more whitish than 65 % of surface area) tolerate to
sunlight stress more than cows of blackish coat (more blackish than 75 % of
surfaces area)

2) The thinly skinned cows (less than 7.5 mm of skin-thickness) are more profi-
table than the thickly skinned ones (more than 85mm of skin-thickness) in the
tolerance to sunlight stress.

3) The smaller cows (less than 450 kg of live weight) tolerate to sunlight stress
more than the larger ones (more than 450 kg of live weight).




