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CHANGES in respiration rate (RR), pulse rate (PR) and rec-
tal temperature (RT) as a function of 4 hr exposure to heat
accompanied with solar radiation and thirst were observed in
14 shorn and 15 non-shorn female Barky lambs.

Immediately before exposure, RR, PR and RT were not
significantly different in both groups of animals. Exposure
caused a significant inereaze in RR and a non-significant in-
crease in R'T above the pre-exposure levels in both groups. PR
was significantly decreased. BER and RT were significantly
higher in the shorn than in the non-shorn animals but PR
was nob significantly different in the two groups.

The data suggest that the evaporative cooling provided by
the increaze in RR was sufficlent to prevent a significant in-
crease in BT of the shorn and non-shorn lambs, The decrease
in PR suggests a post-exposure depression of heat production
and indicates a mid-sammer heat-acclimatization of these ani-
mals, The data alzo indicate the beneficinl effects of wool

cont for heat balance under the heat stress of desert condi-
tions.

Sheep and large mammals that live in the desert are frequently
subjected to intense solar radiation that can be transferred to
the animal as infrared heat. The heat stress imposed on the ani-
mals by the high salar load and high ambient temperature is such
that considerable heat diszipation is reguired to maintain a ther-
mal balance (Liee, 1972). This dissipation can be achieved by
evaporation from the respiratery tract (panting) and by skin
evaporation (sweating). In sheep, panting seems to play a more
important part in general heat regulation than sweating (Hut-
chinson and Wodzicka-Tomaszewska, 1961).
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Effects of heat accompanied with solar radiation and thirst on
rectal temperatures and cardiorespiratory activities

The present experiments were designed to study some physio-
logical responses of sheep to hot arid environments. The physio-
logical responses measured were respiration rate (RR), pulse rate
(PR) and rectal temperature (RT). RR was measured by counting
flank movements, PR was measured by a clinical stethoscope and
RT by a clinical thermometer.

All these parameters were recorded under shed (at 10.00 a.m.)
just before the exposure of animals to direct sunlight. This was
followed by immediate exposure of the animals and measurements
nf these parameters at hourly intervals (from 10.00 a.m. to 2.00
p-m.). The micro-meteorological data were also recorded at these
intervals. These experiments were carried out during the sum-
mer, and animals were deprived of food and water during the
time of exposure.

Results and Discussion

An experiment on shorn and non-shorn animals was carried
out on July 1st and was repeated on July 9fh. The mean values
of both experiments for RR, PR and RT are presented in Table
1. The pooled results are presented in Fig. 1. At each exposure
interval, the level of significance between the mean values of each
narameter in the two groups of animals are plotted on the figure.
It can be noted that there were no significant differences be-
tween the shorn and non-shorn animals in RR, PR and RT during
the period of pre-exposure (Fig. 1). This observation was consis-
tent in both experiments (Table 1).

Respiration rate (RR)

Following exposure, RR in both groups of animals increased
with the progress of time to reach its maximum activity after 2
hr. This was followed by a decrease at 3 hr, and levelled off at the
4th hour, (Table 1 and Fig. 1). Using Dunean’s multiple range
“t” test, it was shown that, in the shorn animals, the increase in
ER above the pre-exposure level was significant (P < .05) at any
period of exposure. Tn the non-shorn animals, this increase was
significant only at 2 hr post-exposure.

Egypt. J. Anim. Prod. 21, No, 2 (1981)
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The shorn animals manifested higher RR than the non-shorn
it any exposure interval, In the first experiment, this inecreage
was not slatigtically significant. In the second experiment, a'f signi-
ficant increase was cbtained at ajl .€xposure intervals (Table 1).
The pooled results showed a significant increase in.-RR of shorn
animals than that of the non-shorn at 2, 3 and 4 hr.after exposure,
AL 2 hr of exposure (maximum inerease in RR), the increase above
pre-exposure levels were 37% and 86% in the non-short and shorn
lambs, respectively (Fig. 1). RO

Pulse rate (PR)

Following exposure, the PR of the shorn anir;lais was consis-
tently higher than that of the non-ghorn. Howevér, these dif-
ferences in PR between the two groups of animals were not stat-
istically significant (Table 1 and Fig, 1). -' ;

There was a considerable decrease in PR in the two groups
of animals after exposure, reaching its lowest levels in 2 hr
(Table 1 and Fig, 1). In the non-shorn animals, the decrease be-
low the pre-exposure level was significant (P < .05) at any period
of exposure. In the shorn animals, this decrease wag significant
cnly at 2 and 4 hr post-exposure, ) B

Eectal temperature (RT)

Following exposure, both groups of animals manifested a
gradual increase in RT. reaching its peak in about 2 hr (Fig, 1).
The maximum inereaseg above the pre-exposure levels were 0.7
and 0.07" in the shorn and non-shorn lambs, respectively. Although
in either group this increase was not significant, the increase was
more pronounced in the case of the shorn animals. Thus, at 2, 3
and 4 hr post-exposure, the shorn animals showed significantly

higher RT than those of the non-shorn (Fig. 1).

The above results show that RT and cardiorespiratory funec-
tions are influenced by thirst and environmental heat load of solar
radiation. Thus at 350 and above (Table 2), all the measured
physiological parameters had changed (Fig, 1.

Egypt. J. Anim., Prod. 21, No. 2 1951)
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- TABLE 2. Micro-meteorological dats recorded during the period of experimentation,

Exp. (1) Exp. (2) Average

1 Ambient temnturu, Ta (© ):

Before exposure 3h.0 1.0 32.5

1 hour exposure 38.5 37.5 37.75

2 bours exposure 35.0 36.0 35.5

3 houre expogurs 36.0 ir.0 36.5

b hours exposure 35.5 - 35.5
2 Black-bulb tmﬂturu, Tob (© ):

Before exposure Ly, 17 Bl kb by, 31

1 bour sxposure ki, hl L6.93 Ls,.69

2 hours exposure k7,22 L7.78 L7.50

E boure exposure | ks, =55 L6.11 45, BL

houre axposure J L3.33 i fi
R B

and non-shorn sheep. The increase in RR under these conditiong
enables the animals to dissipate heat by vaporizing the high mois-
ture content of respired air, But the excessive respiratory activity
that occurred in the shorn lambs (Fig. 1) is not always desirable,
since the animalg may develop respiratory alkalosis as a result of
excessive loss of CO. and, consequently, loss of blood alkali re-
serve (Kamal, 1965),

On the other hand, PR was decreased during thirst and ex-
hosure to solar radiation (Fig. 1). This condition is known to
cause hemo-concentration and an increase in viscosity of blood in
many species (Dill et al., 1973), that may lead to an inecrease in
PR to maintain blood circulation, Therefore, the lack of inecrease
i PR in the present experiments on sheep could bhe related to
the maintenance of body fluid levels,

A close correlation between PR heat production has been
generally known for a long time (Kibler and Brody, 1949). Ex-
posure of cattle to a hot environment was shown to cause a
decrease in PR and a similar decrease in heat production (Yousef

Egypt. J. Anim. Prod. 21, No. 2 (1881)
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and Johnson, 1966). This is not surprising, considering that the
blood pumped hy the heart supplies oxygen and nutrients for heat
production, and algo carries heat from the interior to the surface
of the body for dissipation. Thus, in present experiments, it is
more likely that the observed post-exposure decrease in PR is an
indication of the depression of heat production in these animals.
Moreover, the results could indicate that the animals are relatively
heat tolerant due to a mid-summer (July) acclimatization (Hut-
chinson and Wodzicka-Tomaszewska, 1961; Findlay, 1963).

In eonclusion, the non-shorn female lambs endured solar radia-
tion and water deprivation better than the shorn animals (Fig.
1). This indicates the beneficial effects of heavy wool coat for
heat balance of sheep under hot dry conditions. One reason is
that the insulation of the wool protects sheep from the inward
passage of the heat of solar radiation (Hutchinson and Wodzicka-
Tomaszewska, 1961; Lee, 1972). In addition, wool may play a sig-
nificant part in heat dissipation; it is hygroscopic and ahbsorbs
moisture, both on the surface and within the fibres. In semi-arid
conditions, solar radiation may raise the wool tips to a high tem-
perature and the drying out of the wool would aid heat dissipation,
roughly equivalent to the latent heat of vaporization (Hutchinson
and Wodzicka-Tomaszewska, 1961).

Thisg study adds to our knowledge of the physiological charae-
teristics of Barky sheep, and of their responses to the environ-
mental stress of the Sahara during deprivation of food and water.
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