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ABSTRACT

Newborn lambs (less than 48 hours old) were exposed to a range of
environments and their responses to cold-stress examined. The study
centred on Romney lambs, with Merinos and Drysdale-Romney crosses used
for comparative purposes. Experiments were conducted in a climate
chamber, the design of which is described. Environmental components
examined were ambient temperature (5 to 30°C), airspeed (0.0 to 1.9
m sec_l) and wetness. The two main indices of resistance to cold-
stress, together with their repeatabilities, were heat production
(r = 0.53 to 0.59) and rate of decline in rectal temperature (r = 0.62

to 0.84).

The summit metabolic rate of Romney lambs was 18.03 * 0.63 W kg_l.

Wet lambs became hypothermic at ambient temperatures as high as 15°¢
but dry lambs did not approach the limit of their ability to control
body temperature. Air movement increased heat production by 7 to

207% over conditions of still air.

Twin lambs exﬁibited a lower resistance to cold-stress than
singles, this being a function of their lower bodyweight, poorer birth-
coat insulation ;nd possibly lower summit metabolic rate. Female
lambs were less resistant to cold-stress than males in only one

experiment. This effect could not be accounted for solely by between-

sex differences in body weight.

Age effects were small and were mainly related to drying of the
birthcoat. Unfed lambs less than 1 hour old had a similar thermo-

regulatory ability to older fed lambs. Summit metabolism appeared
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not to be affected by age or feeding.

Dry Romney and Drysdale-Romney cross lambs frequently failed to
constrict blood vessels of the hind limb immediately upon entering
the cold zone and had higher skin temperatures than Merino lambs.
Wet lambs exhibited low skin temperatures consistent with the con-
striction of peripheral blood vessels having occurred. Skin tempera-

ture declined rapidly with age in lambs less than 1l hour old.

Genotype for face cover did not affect the lamb's resistance to
cold-stress, skin temperature, bodyweight or coat characteristics
(hip coat depth, midside coat depth, midside wool weight per unit

area of skin).

Bodyweight was an important determinant of resistance to cold-
stress. Heat production in cold conditions was proportional to body-

weight raised to the power 0.78 to 0.85.

Drysdale-cross lambs had greater coat depths and midside wool
weight (per unit area of skin) than Romneys, and a superior resistance
to cold-stress. Coat depth was moderately repeatable (r = 0.43 to
0.73) and was reduced by wetting only in the Drysdale-cross lambs.
Sire of the lamb appeared to influence coat depth but not midside

wool weight.

Heat production was negatively related to each of the coat
characters, the relationships being curvilinear in one experiment.
Midside wool weight and coat depth were largely independent in their
control of metabolic rate. Coat insulation per unit of depth or

midside wool weight was not influenced by wetting or air movement
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(within the range available).

High coat depths and midside wool weight in the birthcoat were
(phenotypically) associated with high greasy fleeceweight and staple
length, slightly poorer colour, and a possible increase in fibre

diameter and medullation, in the hogget fleece.

Application of the results is discussed with respect to available
methods of selecting or managing lambs for an improved resistance to

cold-stress and a reduced incidence of starvation-exposure mortality.
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