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ABST��CT 

Newborn lambs ( less than 48  hours old) were exposed to a range o f  

environments and the ir responses to  cold-s tress examined . The s t udy 

centred on Romney lambs , with Mer inos and Drysdale-Romney crosses us ed 

for comparat ive purposes . Exper iments were conducted in a c l imate 

chamber , the des ign of which is described .  Environmental components 

examined we re amb ient temperature (5 to 30°C) , airspeed ( 0 . 0  to 1 . 9  

-1  
m sec  ) and we tness . The two main indices of  res is tance to cold-

s t ress , together with their repeatab il i t ies , were heat produc t ion 

(r = 0 . 5 3  to 0 . 59 )  and rate of decline in rec tal temperature ( r  = 0 . 62  

to  0 . 84 ) . 

The summit metabolic rate o f  Romney lambs was 1 8 . 0 3  ± 0 . 6 3 W kg
-l 

Wet lamb s  became hypo thermic at  amb ient temperatures as high as 15°C 

but  dry lambs d id not app roach the l imi t o f  their ab i l i ty to control 

body temperature . Air movement increased heat produc t ion by 7 to 

20 % over condit ions of  s t ill air . 

Twin lambs exhib i ted a lower res is tance to cold- s t ress than 

s ingles , th is being a funct ion o f  the ir  lower bodywe i gh t , poorer b irth­
\ 

coat ins ulation and possib ly lower summi t metabolic rate . Female 

lambs were less res is tant to co ld-s t ress than males in only one 

experiment . This e ffect could not be accounted for solely by be tween-

sex differences in body we igh t . 

Age e f fe c ts were small and were mainly related to drying o f  the 

b irthcoat . Unfed lambs less than 1 hour old had a s imilar thermo-

regulatory ab ility to older fed lamb s . Summit me tabo lism appeared 



iii 

not to  b e  a f fected by age or feeding . 

Dry Romney and Drysdale-Romney cross lambs frequently failed to 

cons trict  b lood vessels of the hind limb immediately upon entering 

the cold zone and had higher skin temperatures than Merino lambs . 

Wet lamb s  exhib i ted low skin temperatures cons is tent with the con-

s tric t io n  o f  peripheral blood vessels having occurred . Skin tempera-

ture dec lined rap idly with age in lambs less than 1 hour old . 

Geno type for face cover did no t affect  the lamb ' s  res is tance to 

cold-s t ress ,  skin temperature , bodywe ight or coat charac teris t ics 

(hip coat depth , mids ide coat dep th , mids ide wool we ight per unit 

area o f  skin) . 

Bodyweight  was an important determinant of  res is tance to cold-

s tress . Heat produc t ion in cold conditions was proport ional to body-

weight raised to the power 0 . 78 to  0 . 85 .  

Drysdale-cross lambs had greater coat dep ths and mids ide wool 

we igh t  ( per uni t  area of  skin) than Romneys , and a superior res is tance 

to cold-s tress . Coat dep th was moderately repeatab le ( r  = 0 . 4 3 to 

0 . 7 3) and was reduced by we t t ing only in the Drysdale-cross lamb s . 

S ire o f  the lamb appeared to influence coat depth but not mids ide 

wool wei gh t .  

Heat product ion was negatively related t o  each o f  the coat 

chara c ters , the relationships be ing curvilinear in one experime nt . 

Mids ide wool weight  and coat dep th were largely independent in their 

control of metabolic rate . Coat insulat ion per uni t o f  dep th or 

mids ide wool weight  was not influenced by wet ting or air movement 
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(within the range available) . 

High coat dep ths and mids ide wool  weigh t  in the birthcoat were 

(pheno typically) associated w ith high greasy fleeceweight  and s taple 

length , s l i gh tly p oorer colour , and a possible inc rease in f ibre 

diame ter and medullation , in the hogget  f leece . 

App l i cat ion o f  the resul ts is discussed with respect to available 

methods of select ing or managing lambs for an improved res is tance to 

cold-s tress and a reduced inc idence of s tarvation-exposure mortal i ty . 
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