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Crossbreeding is practised in India as a 
measure towards white revolution. Cross-
bred animals, being high yielders are more 
prone to heat stress during hot climatic con-
ditions {Lough et al., 1990; McGuire et al., 
1991). Morphological characteristics like 
coat colour, body size and physiological state 
influence the heat tolerance ability of animals 
(King et al. 1988; Golfrey and Hansen,1996). 
Meagre information is available on crossbred 
cows regarding heat tolerance respect to 
production, body size and coat colour. The 
present experiment was conducted with the 
objective of studying heat tolerance in 
relation to body weight and coat colour in 
crossbred cattle. 

Materials and methods 

The experiment was conducted on I S high 
yielding crossbred cows selected randomly 
from a herd of 50. The animals were housed 
in a half walled concrete shed measuring 
45.75 x 20.70 m including 6.50 x 45.75 m 
covered area. Semi-loose housing conditions 
were practised. The animals were fed ad. 
libitum on seasonal green forages and 
chopped wheat straw in addition to recom-
mended quantity of concentrate mixture for 
maintenance. 

Rectal temperature was recorded at 1500 
hrs. using a clinical thermometer inAugust-
September. The animals were machine 

milked and evening milk yield was recorded 
on the day the temperature was recorded. 
The animals were divided into 2 groups ~n 
the basis of rectal temperature ie., high 
(> 103 °F) and low {< 103 °F). On the basis of 
body weight, those with more than 450 kg 
were taken as heavy and with less than 450 
kg as light. On the basis of intensity of black 
coat colour the cows with less than 30%, 
30-60%.and more than 60%were designated 
as low, medium and high coloured animals as 
per Goodwill et al. (1997). 

Results 

Average maximum temperature, minimum 
temperature, relative humidity and wind ve-
locity on the days the observations recorded 
were 34.50 + 0.93°C, 24.90 + 1.36°C, 74.67 
+ 2.68% and 4.03 + 0.82 kmph, respectively, 
which are indicative of hot and humid condi-
tions. Average rectal temperature in all the 
cows was 102.82 + 0.13°F which was higher 
than the normal value of 101.5°F as reported 
by Anderson and Jonassen {1993). This indi-
cates that all the animals were under heat 
stress. Average evening milk yield in animals 
with low rectal temperature (< 103°F) was 
4.39+0.34 kg while in those with high rectal 
temperature (> 103°F) was 5.58+0.29 kg. 
Rectal temperature was positively correlated 
(r = 0.33, p<0.05) with milk yield. This 
indicates that high yielding cows had higher 
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basal metabolic rate and `Hence, difficulty in 
heat dissipation. 

On the basis of body weight, heavy 
animals had higher rectal temperature 
(102.98 +0.23 °F} than light ones 
(102.67+0.22°F). Medium black coat colour 
group had the lowest rectal temperature 
(102.42+0.15°F) followed by low 
(102.99+0.3°F} and high black coat colour 
groups (103.11+0.35°F). 

Discussion 

Body temperature as measured by rectal 
temperature is the most common index of heat 
tolerance in cattle (Turner, 1982; Turner, 
1984; Hammond et al., 1996). Higher rectal 
temperature was associated with higher basal 
metabolic rate which was also higher at es-
trus in cattle (Mosher et al., 1990). The 
metabolic heat production in high yielding 
cows is higher due to higher demand of 
nutrients for increased production and are 
more susceptible to heat stress (Lough et 

al., 

1990; McGuire et al., 1991; Cappa, 1998). 
Each kilogram offat-corrected milk produced 
by the animal increased metabolic heat pro-
duction by approximately 22 Kcal/hr. 
(3ohnson, 1958). 

Lighter animals had lower rectal tempera-
ture in the present investigation. Higher 
rectal temperature in heavier animals 
indicate higher quantum of heat in the body 
and their decreased capacity to dissipate it in 
terms of conduction, convection and radia-
tion. Under a heat stress like response, a 
smaller animal had greater capacity of ther-
molysis due to larger surface area (Hafez, 
l 968). Goel et al. (1979} reported a higher 
heat tolerance in smaller animals compared 
to large ones. 

It is interesting to note that medium black 
coat coloured animals had lowest rectal tem-
perature than low and high black coat colour 
animals. This indicates that mixed black and 
white coat coloured animals (30-60%) had 
higher ability to tolerate heat. Though white 
coat reflects more heat, harmful radiation 
passes through the skin, thus raising body 
temperature. Black coat absorbs more heat, 
therefore, rectal temperature was higher in 
higher proportion (>60%) of black coat 
colour. Medium black coat coloured animals 
had a balanced proportion of heat gain and 
heat lost. Coat colour is fairly heritable 
(Schleger, 1962; Dasilva 

et al., 1988; King 
et 

al., 1988) but it is not yet clear whether it 
would be useful to select for favourable coat 
colour for cattle in hot environments. In ear-
lierstudies in a hot environment, Goodwin 

et 

al. (1997) observed a negative effect of high 
proportion of black colour (>60%) on milk 
yield while Godfrey and Hansen (1996) did 
not observe any effect of coat colour on 
reproduction and milk yield. Black cows had 
higher rectal temperature than white cows 
when exposed to heat stress but white cows 
are prone to sunburns (Hansen, 1990). 

It can be concluded that, crossbred cows 
with high milk yield, higher body weight and 
with low and high proportion of black coat 
were more susceptible to heat stress and 
remedial management measures and breed-
ingpolicies beplanned keeping the problems 
in view. 

Summary 

Rectal temperature was recorded at 
1500 hrs. in fifteen crossbred cows housed 
in semi-loose housing system in hot humid 
climate conditions and correlated with pro-
duction and physical body traits. Higher 
evening milk yield (5.58 + 0.29 kg) was 
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recorded in cows with higher rectal tempera-
ture {>103°F) than with low ie. <103°F (4.39 
+ 0.34 kg). A significant (r = 0.33, P<0.05) 
positive correlation between milk yield and 
rectal temperature was obtained. Heavier 
animals (>450 kg) had higher rectal tempera-
ture (102.98 + 0.23°F) compared to Lighter 
(<4S0 kg) ones (102.67 + 0.22°F). Animals 
with medium (30-60 per cent) black coat had 
lowest rectal temperature (102.42+0.15°F) 
followed by low (<30 per cent) 
(102.99+0.31 °F) and high (> 60 per cent) 
black coat (103.11+0.36°F). Average rectal 
temperature in all the animals was 102.82°F 
indica+ing that all cows were under heat stress 
under the prevailing climatic and management 
conditions. It can be concluded that cows 
with higherproduction potential, higher body 
weight and with low and high proportion of 
black colour were more prone to heat stress 
and this may be kept in view while framing 
management and breeding policies. 
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