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ABSTRACT 

Two Fnesian heifers and t1vo Sahi\val x Friesian (Fl ) heifer 

calves were subjected to 33°C air temperature in a climate 

cha.Ji,IJPr for 12 weeks. Another two pairs of ea 1 ves were kept 

in a 'control' room maintained at 15.50( ambient temperature . 
Al I hei fers were fed hay during the first 6 weeks of the trial. 

A concentrate diet was fed the following 6 weeks. In each period, 

records were ta ke n during the last four weeks only. 

The measurements taken tw ice da ily in c luded , the voluntary intake 

i i 

of water (VWI) and feed (DMI); the rates of sweating (SWR) and 

respiration (RR); and the rectal temperature ( TR) of each animal. 

Liveweight gain and growth rate of the hair coat were calculated fr om 

measurements taken at the beginning and at the end of each peri od . 

The experiment was repeated using the same calves, but e xc ha nged 

between temperatures. Concentrate feeding was carried out during 

the first hdlf of Trial 2. Hay was then fed for the following 

6 v.1eo:? k s. 

The data were analysed using the multivariate analysis of var iance 

technique for repeated measurements. The results indi cated that 

high ambient temperatures increased significantly the rec tal temper

ature, res pira tion rate and the vo l unt ary intake o f  water by a l l 

calves. Inta k e  of OM and  DE were s i g n i f icant l y redu ced ( P < 0 . 05 )  

by the exposure o f  c a l ves to a hot  env i ronmen t .  The ra te o f  

l i veweight  g a i n wa s reduced from 0 . 67 k g/day a t  15 . 5°C t o  0 . 39kg/day 

at 330C . ( P  < 0. 05) 

The Sahiwal x F ri es i a n he i fe rs were le s s  a ffec ted  by hot cond i t i o n s  

t h a n  were Fr i e s i an s .  They h a d  s i g n i fi cant l y l ower T R  (r< 0 . 05 )  

a nd dra nk  compara t i ve l y  l es s  wa ter tha n d i d  the Fr i es i a n  he i fers on  

expos u re to 3 3oc amb i e n t  tempera ture .  Thei r  RR wa s lower than  

tha t of  the Fr i e s i a n s , however the  i n te ract i on between the e ffects  

of  amb i ent  tempera ture and  breed on RR, wa s not  s i g n i fi ca n t .  



The greater heat tolerance of the Sahiwal x Fr iesi an heifers as 

compared with that of their Friesian counterpa rts was associated 

with their faster rates of sweating. Greater rates of sweat i ng 

were suggested to facilitate faster evaporative loss of heat from 

t he body. 

Of a l l the variables, DEI showed the greatest response to diet 

treatment factor. The heifers consumed more digestible energy, 

under concentrate feeding than when hay was fed. As a result, faster 
rates of LWG were achieved during concentrate feeding than during 

hay feeding. Further analysis demonstrated that the declines in DEI 
were responsible for the slow rates of LWG, achived on  exposure 

of animals to high ambient temperatures. 

The analysis of the growth  rate of the hair coat indicated 

that exposures to cool conditi ons resulted in fdster ra tes of 

i i i 

growth of hdir, than observed under hot conditions. The effect was 

probably associated with intake of dry matter. lt was found, however, 
difficult t.o justify th is  suggestion  because of the confounded 
effects of photoperiodicity. 
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