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Some effects of hot conditions on Brahman or 
Sahiwal crossbred calves 

C. W. HOLMES, T. P. HUGHES, C. T. KING, P. E. L. SAUWA and P. S. A. AUKO 

Department of Animal Science 
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ABSTRACT, 

Two experiments were carried out in controlled temperature rooms, with Brahman x Friesian (B x), Sahiwal x 
Friesian (S x) and Friesian (F) calves aged 6 to 9 months exposed to 34°C or 17 “C air temperature. 

In Experiment 1, there was no difference between B x , and F calves in energy metabolism measured at about 15 “C, 
and heat production of calves of both breeds was increased under hot conditions. At 34°C the B x calves had lower 
rectal temperatures and lower respiratory rates than F calves; at this high temperature, B x calves ate more and 
grew faster than F calves only if given a highly digestible diet (72%) but not if given a diet of lower digestibility (63%). 

The B x calves also had lower rectal temperatures and respiratory rates and faster rates of sweating than F calves 
when exposed to a hot environment with a source of radiant heat, 

When exposed to 34°C in Experiment 2, the S x calves had lower rectal temperatures and respiratory rates than 
the F calves; the S x calves also had slightly higher growth rates and feed intakes at this temperature. 

INTRODUCTION 

Bos indicus cattle are generally more tolerant of hot 
conditions and some tropical parasites and diseases 
than Bos taurus cattle; however the latter generally 
have the potential for higher productivity under good 
conditions.(Frisch and Vercoe, 1978; Willis, 1976). 
Consequently there has been considerable interest in 
programmes of crossbreeding between cattle of the 2 
types which attempt to breed cattle which are reason- 
ably productive and are also reasonably tolerant of 
tropical conditions. 

The cattle used in the present experiments resulted 
from 2 such crossbreeding programmes in New 
Zealand. In the first Brahmans (beef breed) were 
crossed with Friesians and in the second Sahiwals 
(dairy breed) were crossed with Friesians. 

The purpose of the experiments was to measure 
some physiological responses and aspects of produc- 
tivity of crossbred cattle and of Friesian cattle, under 
hot and mild climatic conditions. Some results have 
been published previously (Holmes et al., 1978; 1980) 
and further details can be obtained in King (1978), 
Sauwa (1978) and Auko (1980). 

METHODS 

Experiment 1 

Eight calves of each of 2 breed types Friesian (F) and 
Brahman x Friesian (B x), 6 months old at the start 
of the experiments, were used. They were fed adlibitum 
either of 2 diets, 1 of which consisted mainly of con- 
centrates while the other mainly of hay. The calves 

were kept either at 17 “C or 34 “C for 8 weeks, during 
which time their food intake, growth rate, rectal 
temperature and respiratory rates were measured. 

The energy metabolism of 10 of these cattle was 
then measured at 2 levels of feeding, at 15 “C. Heat 
production was also measured at 30 to 35 “C in some 
of these calves. 

Experiment 2 

Four calves of each of 2 breed types, Friesian (F) and 
Sahiwal x Friesian (S x) were used in an experiment 
of similar general design to Experiment 1 except that 
energy metabolism was not measured. 

RESULTS 

Experiment 1 

The estimated values for metabolisable energy required 
for maintenance (ME,) and for the net efficiency 
with which ME is utilised above maintenance (k,) 
were similar for both breed types (0.43 and 0.44 MJ 
ME/kg0.7s daily and 0.51 and 0.54 respectively for 
B x and F). 

The rates of heat production of both breeds were 
increased by approximately 5% when their rectal 
temperatures were increased by I to 2 “C as a result of 
exposure to hot conditions. 

The digestibility of dietary dry matter was 70% 
and 58% for the 2 diets measured at 15 “C. Digestibility 
of both diets was slightly higher, at 34 “C in association 
with a decrease in feed intake. 

The average live weights of the B x and F cattle 
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TABLE 1 Some mean values and results of analyses of variances for Experiment 1. 

Temperature Hot Cool 
Diet Cone Hay Cone Hay 
Breed Bx F Bx F Bx F Bx F 

Significant effects’ 

Rectal temperature (“C) 39.6 40.6 40.0 40.4 39.1 39.1 38.9 39.0 T** Br* TxBr* 

Respiratory rate/min 97 101 89 100 39 53 24 40 T** .Br** D* 

Dry matter intake* 

(kgDM/d) 3.70 2.52 2.82 2.95 4.73 4.45 3.76 4.16 T** TxBr* D** 

Rate of live-weight gain 

(kg/d) 0.91 0.41 0.3; 0.32 1.24 0.97 0.71 0.71 T** Br* D** 

‘T = Temperature. 
Br = Breed. 

* Dry matter intake adjusted to a common mean initial live weight. 

at the start of the experiment were 106 and 97 kg 
respectively. 

The mean values for some measurements are given 
in Table 1. Dry matter intake was significantly related 
to the initial live weight of the animals and it was 
therefore adjusted by covariance to a common mean 
initial live weight. 

Experiment 2 

The digestibilities of the 2 diets was slightly higher 
than those given above for Experiment 1. The average 
initial live weights of the S x and F cattle were 118 
and 159 kg respectively. 

The mean values for some measurements are given 
in Table 2. Dry matter intake was not significantly 
related to live weight at the start of the experiment 
and the unadjusted data have been given, together 
with the values for digestible energy intake expressed 
per kgO.‘? 

DISCUSSION 

In the hot conditions of both experiments the Bos 
indicus crossbred cattle had lower values for rectal 
temperature and respiratory rates than the Friesian 

cattle, regardless of the diet, and agrees with other 
findings (e.g., Kellaway and Colditz, 1975) which 
suggest that the B x cattle were under less ‘stress’ 
than the F cattle when exposed to 34 “C. But the B x 
cattle ate more feed and grew faster than the F cattle 
only on the concentrate diet and not on the hay diet. 
An important question which arises is ‘Why, when 
fed hay at 34”C, did the B x cattle fail to eat more 
feed and grow faster than the F cattle, despite the fact 
that the former cattle had lower rectal temperatures 
and respiratory rates. Would this result be repeated 
under tropical field conditions?’ 

The results raise doubts about the invariable validity 
of rectal temperature and respiratory rate as measures 
of animals’ heat stress, when the factor of greatest 
importance is the animals’ growth rate. 

In Experiment 2 the S x cattle ate slightly more 
feed and grew faster than the F cattle on both diets, 
under the hot conditions. 

In Experiment 1, after the raw data for growth rate 
had been adjusted to a common mean digestible 
energy intake, no significant treatment effects 
remained although the average adjusted growth at 
34°C was still slightly slower than that at 17°C. In 
Experiment 2, feed intake accounted for 70% of the 

TABLE 2 Some mean values and results of analyses of variance for Experiment 2 

Temperature 
Diet 
Breed 

Hot Cool 
Cone Hay Cone Hay 

SX F SX F Sx F Sx F 

Significant 
effects 

Rectal (“C) temperature 39.6 40.1 39.7 40.2 38.7 38.7 38.7 38.7 T** TxBr* 

Respiratory rate/min 74 109 97 122 24 43 35 45 T” BP* 

Dry matter intake (kgDM/d) 4.00 4.24 3.47 3.14 4.06 5.41 4.11 4.02 T’ 

Digestible energy intake 

(M.l/kg?,7Sd) 1.61 I .46 1.32 I .04 I .65 1.90 1.60 1.34 T* 

Rate of live-weight gain (kg/d) 0.71 0.57 0.12 -0.13 0.74 1.33 0.46 0.16 T** D* 
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variation in growth rate, while rectal temperature 
accounted for only 25% of the variation. 

The results of both experiments indicate that the 
effect of hot conditions on growth rate was due mainly 
to the decrease in food intake, although the associated 
increase in rectal temperature probably had some 
smaller, specific effects. These effects may have 
included increases in heat production (see above) and 
in urinary nitrogen excretion (Kellaway and Colditz, 
1975). 

The present results suggest that there was no 
difference in the rate of heat production between the 
2 breed types at a common feeding level. The apparent 
differences between the types in their ability to tolerate 
hot conditions must therefore have been due to 
differences in their heat losses and in both experiments 
the Bos indicus cattle had faster rates of sweating 
than the Friesians under hot conditions, although the 
difference was not significant in Experiment 2. 
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