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FIFTY eight dry adult Saidi ewes of mixed age were used 1o exam-
ine their tolerance to heat stress as alfected by shearing and certain
woul traits. In response to 8-hour CXpasure to sun, ewes showed sig-
nificant (P*< 0.01) rises in rectal, skin and coat lemperatures (0.65,
1.85 and 3.67 °C, respecitvely) and in respiration rate (L3 hreaths/

min).

As indicated by rectal temperature, the unshorn ewes were Sig-
nilicantly (P < 0.01) more tolerant 1o heat than the shorn ewes
(39.66 vs 39.96 °C). However, respiration rate and skin temperature
were slightly higher for unshorn than shorn ewes (41.9 vs 39.6
breaths/min, and 38 89 vs 38.68 °C, respectively).

Greasy fleece weight significantly (P < 0.01) correlated with the
changes in hoth skin lemperature (r = 0.53) and coat temperature (r
= -0.49). Staple length and change in skin temperature were signifi-
cantly correlated (r = -0.50). Correlation of fibre diameter with
changes in all parameters studied were non-significant. Correlation
ol rectal temperature or Tespiralion tate with any of wool traits stud-

ted were of low magnitude.

Keywords: Heat lolerance, Wool shearing, Solar radiation

In upper Egypt, the long thin-tailed Saidi sheep have been faced with high ambi-
ent temperature, intensive solar radiation, high aridity and subsequently poor natu-
_ 1al vegetation. Duration and severity of these environmenial constraints are more
pronounced than elsewhere of Egyptian deserts, For instance, mean maximuin am-

bient temperature m

ay 1each over 50°C at midday in summer.
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Homeothermy of sheep depends on some morphological and physiological means
which enable them to sustain the equilibrium between heat production and heat loss
under different thermal conditions. In severe cases, animal's body may receive an ex-
cessive heat income from a hottest environment as it is in upper Egypt. In this re-
spect, wool of sheep directly orfand indirectly atfects animal-environment heat ex-
change rate. Wool cover, in general, provides sheep with microclimate which is
tesponsible for their distribution over a wide ecological range (Terrill, 1968). Re-
moval of the fleece, particularly under direct sun is the simplest procedure to prove
its protective function for sheep.

A Saidi sheep has a relatively light - mature body weight, dark-coloured tleece
covering its whole body, long feet and longbroad ears. However, rather lesser atten-
tion has been given to Saidi sheep as compared to other local breeds. This paper ex-
amines some thermal reactions of shorn and unshorn Saidi ewes as exposed to direct
sun for 6 hours daily in summer. Some wool traits were also studied in relation to
heat tolerance of the experimental animals,

Material and Methods
Animals

Fifty eight dry adult Saidi ewes of different ages (2-5 years) were used to study
the effect of shearing on their heat tolerance in relation to some wool characteristics.
These animals were a part of the flock of Garf Hussein Experimental Station located
at the west shore of Nasser Lake, 150 kilometers to south of Aswan (23°N latitude),
Animals were allowed to graze natural vegetation and supplemented with concen-
trate mixture at the rate of 1/4 kg/head/day. Fresh drinking water was daily available
after grazing: Animals were permenanily kept in unshaded fence.

Measurements

Under solar radiation, certain physiological parameters that related to heat toler-
ance were recorded (twice at 08.00 and 14.00 hr) over 3 days before and 3 days after
shearing of ewes during June 1989. Rectal temperature, °C, (RT) was measured us-
ing a clinical thermometer inserted in the rectum for 1 minute. Skin temperature, °C
(ST) and coat temperature, °C (CT) were measured on the mid-side position using
an electric telethermometer applied for 1 minute. Respiration rate (RR) was obtained
by counting flank movement for | minute. At the same measuring times, ambient
temperature °C (AT) using black-body instrument and relative humidity, % (RH)
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using hair hygrometer were recorded, Immediately after shearing greasy fleece wei ght
was recorded. A representative wool sample from each fleece was also taken (o meas-
ure some wool traits. Staple length in cm and fibre diameter in um were measured
using a ruler for the former and lanameter for the Latter,

Statistical analysis

Data of physiological parameters were analysed using splitplot design (Kirk,
1968) since they were recorded twice per day on the same animals. However, in or-
der to avoid repeated measurements for shearing treatment, the pre-shearing parame-
ters of one half of 29 ewes taken at random to be tested versus the post-shearing
parameters of the rest of experimental ewes. Also, simple correlation coefficients he-
tween wool traits und gain in physiological parameters due to heat exposure, were
calculated and signiticantly tested.

Resulis and Discussion
Tolerance io heat stress under direet sun

Average radiant AT was ohserved to rise from 35°C at 08.00 hr to 49°C at 14.00
hr. Irrespective of ewe body cover, 6-hour exposure to direct sun resulted in signifi-
cant (P < 0.01) increases in RT, ST and CT, ie., 0.65, 1.85 and 3.67°C, respective-
ly. The corresponding rise in RR was 15 breaths/min. (Table 1). These values, al-
though significant, indicate that the heat-stressed Saidi ewes effectively maintained
their homeathermy against the acute increase in AT, At a lesser thermal stress (4(J°C-
at midday), the fat-tailed Barki sheep used to show variztions in RT and RR similar
to those obtained in this study (Kawashti and Ghanem, 1965, Younis et al, 1977,
Azamel et al, 1987). The marked contrast in thermal conditions hetween the two
cases reflects the superiority of Saidi sheep in adaptability to heat than other local
breeds. The heat stressed sheep, in general, have to manifold their RR in order to
keep body temperature within a narrow ran ge. Under tolerable heat stress, the limited
shift of 1°C in RT indicates that the evaporative cooling is sufficient to regulate the
body temperature (Salem ef af, 1982). In this study, evaporative heat loss was like-
ly the main available route for body cooling since the other sensible means were
useless or even reversible as AT was higher than body temperature (Schmidi-

" Nielsen, 1984). The animal, in this case, was faced with heavy duty i.e., dissipation
of its own metabolic heat and also withstanding the external heat income from the
environment. Saidi ewes might efficiently acheived this task as indicated by the lim-

ited increase in RT.
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TABLE 1. Effect of shearing and time of day on rectal temperature, RT (°C); skin tem-
perature, ST (*C); coat temperature, CT (°C) and respiration rate, RR

{breaths/min).
Unshorn Shorn
Item
0800 hr 1400 hr Change 08.00 hr  14.00 hr Change

RT ("C) 39.38 39.94 = (.56 39.59 40.33 = .74

(Mean = S.E.) (39.66 = 0.06) (39.96 = 0.06)
ST (°C) 38.0 39.8 = 1.8 37.7 39.6 + 1.9

(Mean = S.E.) (38.89 = 0.12) (38.68 = 0.12)
CT(°0) 36.2 39.9 237 e s

(Mean = S.E.) 38.1 = 0.30)
RR (breaths / min) 344 49.3 + 14.9 32.1 47.1 = 15.0

(Mean = S.E.)

(419 = 0.89)

(39.6 = 0.89)

* Mean ambient temperature at 08.00 and 14.00 hr was 35.0 = 2.8 °C and 49.0 = 3.6 °C,
respectively. The respective values of relative humidity were 52.0 = 2.0 % and 39.0 =

1.5%;

Average CT on the mid-side was rather low (39.9°C) inspite of the intensive
heat load falling on Saidi ewes. For Australian Merino sheep standing in the sun,
Mactarlane et al, (1958) reported 87°C for the tip wool on the back. The position
on which CT is measured may partially be responsible for the ditference between the
two studies. ’

The relatively higher increase in CT (3.67°C) than those for ST (1.85°C) may
indicate that the CT was more sensitive to the change in AT due to the direct con-
tact of the coat to the environment.

Shearing and heat tolerance

The role of wool coat in thermoregulation is based either on its physical proper-
ties (Macfarlane, 1968) or on interacting with evaporative cooling function of skin
surface (Blaxter ef af, 1959). Wool fibres enclose a layer of still air reducting heat
transfer from and to the body. Wool, therefore, acts as a buffering layer between skin
surface and the environment (Macfarlane, 1968). On the average, closely shorn Saidi
ewes had significantly (P < 0.01) higher RT and slightly lower RR and ST as com-
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pared to unshorn ewes (Table £). This resuit means that shearing impaired the heat
tolerance of ewes as exposed to a severe heat stress. Moreover, the increase in RT
was higher for shorn than for unshorn ewes (0.74 vs 0.56°C). Likewise, klemm
(1969) found that unshorn sheep reacted to a lesser extent than shorn ones as ex-
posed to heat. However, either RR or ST values changed similarly in shorn and un-
shorn ewes (Table 1). Shorn ewes might be deprived from the protective role of
wool as insulator against the high AT. These animals also lost the privilege of some
physical rejection for the solar radiation which may reach to the body core. On the
other hand, the slightly low RR and ST of shorn ewes may suggest that shearing
enhanced sweat evaporation through skin surface (Blaxter et af, 1959 and Wodzicka
1960). Contrarily, shorn tropical Merino sheep respired twice in the sun than uil-
shorn ones (Macfarlane ef al, 1958 and klemm, 1969). The low heat tolerance of
shorn ewes in this study might be attributed to the exposure to direct sun and lack
ot shade. Provision of shade 1o shorn sheep significantly improved their heat toler-
ance (reduced both RT and RR) as compared to unshorn ones (Eyal, 1963 and You-
nis ez al, 1977).

Wool characierisiics and heat tolerance

Certain wool traits and their correlation coefficients with the gain in each of
physical parametrs were calculated (Table 2).

Staple length, fibre diameter and fleece weight were of the main features affectin g
the coat thermoregulation function. These traits respectively averaged 10.96 cm,
27.28 um and 1.337 kg, being lower values than those reported for Barki sheep, i.e,
11.52 ¢m, 35.71 um and 2.490 kg (Guirgis, 1980). Previously, it was reported that
the amounts of heat loss were inversely related to the hair length (Macfarlane, 1968;
Parer, 1963 and khidr, 1990). The incidence of medullated fibre of the coares fleeces
improved heat tolerance of animals (Dowling, 1959; Benjamin, 1985 and ‘khidr,
1990). Although the relatively light fleeces of saidi sheep is rather less insulating
one, it may represent an advaniage as a more efficient in heat dissi pation particularly
during the cooler nights of desert, Fleece specification of saidi sheep forms certain
adaptability to its environment. the dark-coloured wool though is a lesser rejector
for the longwave sunlight but it acts against the penetration of ultraviolet into body
core (Macfarlane, 1968).

Greasy fleece weight was correlated positively with the change in ST (r = 0.53)
and negatively with the change in CT (1 = -0.49) (Table 2). This indicates the im-
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staple length and change in ST were significantly correlated (r=-0.50) indicating
the increase of fleece insulating capacity as coat thickness increased. The relation be-
tween fibre diameter and the gain in ST was relatively low (r = -0.21) which may
be due 1o the less coarse fibres of Saidi sheep. Thus, it could be concluded that the
insnlating function of Saidi sheep fleece depends mainly on both staple length and
fleece bulk and litile on tibre diameter,

Correlation between any of wool traits studied and change in either RT or RR

exposure and secondarily to the fleece nature. Accordingly, Seth et al, (1966) report-
ed that the multiple correlations of RR and RT with environmental temperature and
relative humidity were found to range from 0.33 10 0.83.
TABLE 2. Some wool traits (mean = 8.E.) and their correlation coeffi-

cients with the changes in each of physiclogical parameters
23 _responses to heat exposure.

C Iati ith Gain i
Item Mean + S.E, ‘—'—m-ﬂ-lw—“._&..__ﬂ_lﬁ_n___

RT RR ST cT
Staple length 10.96 = 0.31 0.02 0.02 = 0.49 -0.16
(cm)
Fibre diameter 27.78 = 0.55 - 0.09 0.06 - 0.21 -0.14
(um)
Greasy fleece weight 1.34 = 0.05 0.08 0.04 0.53 - 0.49
(kg)

It could be' concluded that the wool coat of Saidj sheep plays an important role
in thermal adaptability to the environment of upper Egypt, Shearing, therefore,
should be practiced during early Spring to give enough chance for wool growth in
the hot months, Otherwise, natural or artificial shade musi be provided to those
sheep shorn in summer,
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