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increments. It seems also that under warm condi-
tions animals require more potassium in their rations
(Conrad, 1985; Johnson, 1985). They increase their
water intake and their evaporative loss through
sweating (Drost & Thatcher, 1987).

Growth: Heat stress inhibits growth and mass in-
crease in cattle, depending on genotype, age and
adaptibility (Hahn, 1985; Johnson, 1985).

Behaviour and health status: In order to maintain
homeostasis, behavioural changes occur. These in-
clude postural adjustments, wetting of the skin’s sur-
face where possible, lying in wet places and shorter
feeding periods during peak temperatures. Latent
virusses may be activated, thus causing favourable
conditions for secondary infections (Hahn & Bond,
1977; Hahn, 1985).

Mortality: Mortality in hot environments is usually
associated with handling and transportation of ani-
mals. Hot temperatures aggravated by high humidity
|y a cardinal role in animal mortality. Mortalities
increase at THI values in the emergency category of
the LWSI(LDC) (Hahn, 1985; (%liver, Hellman,
Bishop, Pellisier & Bennett, 1979).

Regarding the minimum precautions against heat
stress (Du Preez et al., 1990b) one should bear in
mind a range of short, medium and longer term zoo-
technological measures. Their main aim should be to
keep dairy cattle cool and to protect them from any
unnecessary exertion. Aspects of prophylactic herd
management, animal husbandry and engineering are
involved and differ, depending on the LWSI(LDC)
ca}egories u Preez et al., 1990b) of the THI
values.

Pertaining to the precautions discussed by Du
Preez et al. (1990b) one should particularly appre-
ciate that the yearly expansion and retraction otP the
HSRA'’s (Fig. 1—12¥in icate the annual baseline pat-
tern of heat-stress-promoting climatic conditions.
Short-term changes of weather are usually superim-

osed on the annual baseline pattern of the HSRAs.
is means in practice that facilities for protecting
dairy cattle against heat stress should be provided
according to the baseline pattern of the HSRA’s
(Fig. 1-12), whereas such facilities should be used
according to short to medium-term weather changes.
Consequently, effective control and prevention of
heat stress in dairy cattle requires particularly care-
ful planning of facilities as well as highly adaptable
herd management.

Appropriate facilities to protect cattle from cli-
matic extremes are of cardinal importance for opti-
mal performance (Bond, Kelly, Garrett & Hahn,
1961; Hahn, 1985). Protection includes trees, shade
nets or roofed shades. The most effective shades are
trees as they provide protection from sunlight com-
bined with beneficial cooling since moisture evapo-
rates from the leaves (Bond et al., 1961). Farmers
should therefore be encouraged to plant proper trees
for shade. However, trees are not always available
for livestock shades. In the absence of trees, hay or
straw shades are most effective, while solid shade
provided by sheet metal, painted white on top, is
next in effectiveness (Bond et al., 1961). Direct wet-
ting of cattle by sprinkling combined with air move-
ment by fans, ensures evaporative cooling which is
ideal for protection against heat stress (Hahn, 1985).
Good management includes the provision of
adequate feed and water at all times, reduction of
the ratio of roi "iages to  ncent in © -
weather rations auu recognition of the need for 1n-
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creased feed at the end of a heat wave to permit
production recovery (Hahn, 1981).

Irrespective of the shortage of South African data
it cannot be over-emphasized that homeothermy in
dairy cattle must be maintained in areas where the
cows are subject to heat stress. The prevention and
control of the detrimental effects of heat stress in
dairy cattle are of vital importance. Zootechnologi-
cal precautions are thus essential during the hottest
months of the year to enable the animals to maintain
homeothermy within physiological limits as well as
to improve udder and general health, production
and reproduction. For protecting dairy cows in
South Africa and Namibia against heat stress, seve-
ral practical minimum })recautions have been pro-
posed by Du Preez et al. (1990b). However, further
research on heat stress on dairy cattle is essential if
the South African dairy industry is determined to
achieve more cost-effective milk production, im-
proved herd and udder health and adequate supplies
of high-quality raw milk.
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