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VIII. The Variability of Blood Hemoglobin and its Relation to the
Heat Tolerance in Dairy Cows.
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Fig. 1. Variation of the blood hemoglobin.
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Fig. 2. Diurnal change of the blood hemoglobin.
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. Analysis of variance in the blood hemoglobin
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Source of variance D. F. ‘ Sum of squares Mean square F. ratio
Total 62 \ 7457.1 {
I 6 I 6062.5 | 1010.4 51.55%%
T } 73.0 ? 36.5 1.86
D 2 ‘ 309.8 1549 7.90%*%
TxD 4 ! 6.9 1.7 0.09
TXxI 12 i 349.3 1 29.1 1.45
I XD 12 ‘ 185.1 | 15.4 0.76
hrror 24 % 470.3 | 19.6

*k Slgmﬁcant at 1/ level
B) Below 70°F of ambient temperature
Source of variance D. F. Sum of squares \ Mean square F. ratio
[
Total 104 13993.1 i
I 6 8194.4 1365.7 15.08%*
T 4 157.0 39.3 0.43
D 2 269.1 134.6 1.49
TxD 8 211.6 ‘ 26.5 0.29
Tx1 24 648.5 i 270 0.30
I xD 12 164.6 | 13.7 0.15
Error 48 43478 i 90.6
I : Individuals, T : Temperature, D: Dlurnal change
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Fig. 3. Variation of the respiration rate.
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Fig. 4. Diurnal change of the respiration rate.
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Table 2. Analysis of variance in the respiration rate

A) Above 71°F of ambient temperature

Source of variance . D.F i Sum of squares Mean square F. ratio
Total 62 4990.3
I | 6 1628.4 271.4 15.92%%
T 2 2115.9 1057.9 62.05%%
D 73.5 36.8 2.16
TxD ‘ 4 112.8 28.2 1.65
TxI } 12 361.8 30.2 1.77
IxD i 12 288.7 | 24.1 1.41
Error 24 408.2 17.1

* Significant at 594 level. ** Significant at 194 level

B) Below 70°F of ambient temperature

Source of variance D. F. Sum of squares Mean square i F. ratio
Total 104 1576.0
I 6 185.2 30.9 5.89%*
T 4 817.8 204.5 39.02%*
D 2 52.1 26.0 4.97%
TxD i 8 37.1 4.6 0.89
TxI ‘ 24 200.8 8.4 1.60
I xD 12 31.3 ‘ 26 0.50
Error | 48 251.7 3 5.2

I : Individuals, T : Temperature, D : Diurnal change
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Fig. 5. Variation of the body temperature.
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Fig. 6. Diurnal change of the body temperature.
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Table 3. Analysis of variance in the body temperature
A) Above 71°F of ambient temperature

Source of variance | D. F. Sum of squares Meau square F. ratio
Total 62 1106.3
I 6 196.0 32.7 7.32%*
T 2 1129 56.5 12.66%*
D 2 455.4 227.7 51.05%*
TXD 4 2.1 0.5 0.11
TxI 12 217.8 18.2 4.07%*
I XD 12 165.5 13.8 3.09%*
Error 24 170.1 4.5

* Significant at 595 level *« Significant at 195 level

B) Below 70°F of ambient temperature

Source of variance D. F. Sum of squares Mean square F. ratio
Total 104 999.9
1 6 192.4 32.1 7.22%%
T 4 35.0 7.8 1.92
D 2 227.2 113.6 25.59%*
TxD 8 54.9 6.9 1.55
TxI 24 223.7 9.3 2.10%
I XD 12 53.5 4.5 1.01
Error 48 213.2 4.4

I : Individuals, T : Temperature, D : Diurnal change
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Table 4. Correlation of the blood hemoglobin with
respiration rate and body temperature

Blood hemoglobm : Respiration Blood hemoglobin : Body
Ambient rate temperature
Breed temperatur C lation | " Correl o
€ orrelation | P orre at1on
Coefficient ] Confidence limit | coefficient Confidence hml_t
Holstei | below 70°F  —0.10 | —0.26%* —0.07~—0.42
S ! i
ST above TI°F 013 - —001~—0.30
below 70°F —0.10 | - —031%F —0.08~—0.50
Jersey above 71°F  —048% | —032~—062 —0.51%% —0.36~—0.62
* Slgmﬁcant at 50/ level, w Slgmﬁcant at 1/ level
Table 5. Partial correlation of blood hemoglobin with
ambient temperature and body temperature
‘ . Partial correlation coefficient | Partial correlation coefficient
Breed ‘ Ambient between blood hemoglobin and - between blood hemoglobin and
| temperature ambient temperature, eliminating body temperature, eliminating
: body temperature I ambient temperature
\ :
Holstes below 70°F —0.10 : —0.18%
O above 71°F —0.07 _ —o.11
i - — . - S — - - — e e e - - S U S S —
| below 70°F | —0.10 —0.27*
Jersey above 71°F —0.02 —0.44%%
* Slgmﬁcant at 5/ level, ** Significant at 195 level
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Résume

In the statistical analysis to estimate thermal, diurnal, and individual variabi-
lities and the breed difference of the blood hemoglobin value and the relation of
blood hemoglobin value to the respiration rate and body temperature in Holstein
and Jersey cows, following results were obtained.

When the environmental temperature increased over 71°F, the blood hemoglobin
value decreased gradually, while the respiration rate and body temperature increa-
sed from morning to evening.

The average blood hemoglobin value of Jersey cows was significantly higher
than that of Holstein cows.

In both breeds, the negative significant correlation was estimated between the
blood hemoglobin value and body temperature irrespective of the environmental
temperature, while no significant correlation was estimated between the blood he-
moglobin value and environmental temperature when the body temperature had
been eliminated. On the contrary, the relation of the blood hemoglobin value to the
respiration rate was questionable.

According to the results the authors considered that the variability of the blood
hemoglobin value should be related to the function regulating body temperature,
although the physiological mechanism was still unknown.



