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Eifects of Wool Coat Lengih and Water Brepriva-
tion on Seasonal Changes in Seme Physiological and
Hematological Parameters
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CWENLY NINE Barki ewes (Egyptian fat tailed breed) were
used in this study. They were divided according to their wool
length into 9 unshorn, 10 half-shorn and 10 shorn. Hach of
the three groups of sheep was devided into two subgroups :
one was given water ad libitum and the other was deprived
of water for a period of 72 hr in summer and 96 hr in winter.
During the experimental period all ewes were kept under
shade and the conirel group was separated from the water
deprived animals. Physiological measurements were taken
every 12 hr, Blood samples were collected every 24 hr for
measurements of percent hematoerit,

Sheep were able to withstand dehydration up to 16.997,
loss in body weight without ill effects. Also they rapidly rehy-
drated in winter and overhydrated in summer.

In both seasons the wool coat had significant (P < 0.05)
effect on rectal and skin temperatures and respiration rate,
where under shade they inereased with inereasing wool length.

Dehydration eaused an increase in rectal and skin tem-
peratures in summer while it has an inverse effect in winter.
Respiration rate decreased by dehydration in summer. In
winter, percent hematocrit increased gradually with gradual
inerease in the water deprivation period.

Eey words : Sheep, wool length, water deprivation, Physiolo-
gieal and hematological parameters,

The fat-tailed sheep were reported by several workers (Hafez et al.,
1836; Juma et el., 1071; Kbalil, 1880 and Khalil, 1985 & 1989) to.
exhibit significant seasonal and divrnal vsriations in rectal and
skin temperatures and respiratory frequency. Although the rectal
temperature changes were statistically significent, their magnitude
was small (about 1.0 C). This finding condradict the reported ther-
mostability of fat tailied sheep, i.c., Awassi (Degen, 1877) and the
Australian Meruno (Macfarlane, 1864 and Johnson, 1971).

Water deprivation for three days in Barki sheep kept in
Egypt's northwestern desert during the summer caused a de-
crease in body weight of up to 20 percent. The sheep continued to
eat during dehydration period (Khalil, 1990-2). In another study
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al the same location, Khalil (1980) found that dehydration for 56 hr
decreased body weight 11 to 16 percent. Dehydrated sheep had
similar rectal temperatures, and lower respiration rate than hy-
drated sheep.

In sheep, the heavy wool fleece acts as a protector by lowering
beat loss in cold environments and by decreasing heat gain in hot
environments. Thermal insulation of the fleece has been studied
under field conditions in Barki (KKhalil, 1980 and Khalil et al., 1985)
When animals were exposed to sun, the unshorn animals were more
tolerant as a result of the fleece's insultation from solation. On the
other hand, shorn sheep under shade were more heat tolerant than
unshorn ones,

Literature on the physiological and behavioral of sheep with
various wool coat length during water deprivation period is scanty.
The objective of this paper is examine some physiological and
behavioral changes that may be used to modify common practices
in sheep management to improve their productivity in the tropics.

Material and Methods

The present experiments were conducted on 29 Barki ewes (an
Iigyptian fat tailed breed), 3-3.5 years old with an average body
weight of 29.64 + 0.70 kg. The animals were maintained at an
experimental station supervised by the Faculty of Agriculture, Al-
Azhar University and located at El-Hammam, Matrouh Governo-
rate, Kgypt. Before and during conducting these experiments all
animals were kept under semi-open sheds day and night. They were
fed on hay and eoncentrates according to their body weight reguire-
ments (Morrison, 1959). Water was provided ad Libitum twice daily
during the pre-experimental periods. All animals were healthy and
clinically free from diseases.

The experimental animals were divided according to their wool
length into 9 unshorn, 10 half-shorn and 10 shorn. The unshorn
group nad a mean wool length of 14.67 == 1.07 cm and 11.95 == 0.52
cm in summer and winter respectively, and a mean fibre diameter
of 27.77 -+ 1.69 um and 31.53 == 1.15 um in the same respective
order. The half-shorn group had a mean wool length of 3.75 == 0.19
cem and 2.70 &= 0.16 cm in summer and winter respectively and a
mean fibre diameter of 32.51 -+ 1.58 um and 27.56 -+ 0.73 um in
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the same respective order. In this group shearing was performed
about three months prior to the start of the experiments. In the
shorn animals shearing was carried out 25 days prior to the start
of the experiments in order to aveid the effect of shearing on the
measured parameters (Slee and Sykes, 1967, and MeNatty ef al
1872).

2

Experiments were carried out in normal (hydrated) and water
deprived ewes during cach of the summer (July and August) and
winter (January and February), scasons.

In each experiment each of the three groups was divided into
two sub-groups, where one was given water ad Libilum and the other
deprived of water for 72 hr in summer and 96 hr in winter. Animals
were weighed at the begining and every 24 hr thereafter during the
experimental period and the percent dehydration was caleulated.

Blood was collected by jugular venepunciure at zero time
{08.00 k) and then again every 24 hr thereafter. Percent hemato-
erit (Ht) was measured using a microhematoerit centriiugs ac-
cording to Bauer (1970).

Rectal (Tre) and skin (Tsk) temperatures, vespiration rate par
minute (RR) and pulse rate (PR} were measured at zero time
{(08.00 h) and then again every 12 hr thereafter. Tre and Tsk were
measured using a Yellow Spring Telethermometer, The RER was
done by counting flank movement and PR was measured by a
clinical stethoscope placed on the apex of the heart,

The length and diameter of wool fibres were measured during
summer and winter seasons using wool samples that were taken
from the right-mid-side position of the animals. Fibre length and
diameter were measured aceording to the LW.T.0. (1952 and 1981).

Ambient temperature (Ta) (i.c. dry bulb temperatuce) and per-
centage of relative humidity (RH) were measured by a thermohy-
grograph located about 1.5 meters from the ground. The meteorolo-
gical data are presented in Table (1).

Statistical anslyses of the multifactor experiments having re-
peated measures on the same animal were carried out as described

by Winer (1971). The “t” test was used to test the significace
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between the normal and dehydrated groups within cach time and
within each wool length group. (Snedecor and Cochran, 1973 and
Ronald, 1974).

TABLE 1. Meteorological data at the site of the experimenis during the time
of measurement.

Season Summer Winter
Tac RH% Tac RH%

8 8 8 8 8 8 8 8
Water am. P am. P am. puan. a.m. p.o
deprivation
period
Zevo-12 hr 28 26 50 s 15 13 0 68
2436 hr 28 26 GO T 16 16 62 6
48-60 hr 28 25 o 6 15 14 ol T8
Ta-84 hv — — — — 17 ih 54 i
96 hr — = - — 18 — Be -

Results and Discussion
Body wetght

Regardiess of the wool coat length, the percent body weight
ioss after 72 hr of water deprivation was 12.129, in summer. Res-
];a:etm: figure in winter after 96 hr of water deprivation was
19.88%,.

Rehydration

In winter, rehydration oceurred rapidly, where the dehydrated
awes dhank enough to restore about 85.9% of the water loss within
tn summer, overhydration was obser ved, where the
2d evwes drank about 136.5% of their water loss within 2-6

minutes.

The data presented in this paper ¢ tablish the remarkable abi-
lity of sheep to withstand qeuym*aﬁ.lcm up to 19.99, without exhaus-
tion. Additionaly, the capaeity for rapid of dehydration and over-
nydration is similar to other findings (Yousef et ¢l., 1970 and Khaii,
1990-2). The notable tolerance to high level of dehydration and the

Tgypt. J. Anim. Prod., 27, No. 2 (1996)
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rapid of rehydration may be explained by the ability of the animals

to reguiate their plasma volume (Yousef ef al., 1970 and Khalil,
1990-a).

Rectal (Tre) and skin (Tsk) Temperatures

The average Tre and Tsk for all subgroups in both seasons are
presented in Tables (2 and 3).

In both seasons, in the normal (hydrated) group either at 8
aa. or at 8 p.m. the wool coat length had a significant (P < 0.05)
effect on both Tre and Tsk. As wool length increased Tre and Tsk
rose. This resull is perhaps due to the thermal insulation of the
ficece (Salem el al., 1982 and Khalil ef al., 1985). Under shade, the
ieavy wool fleece acts as a protector by lowering heat loss (Khalil,
1980 and Khalil et al., 1885). Thus, in summer the shorn sheep
under shade were more heat tolerant than the unshorn ones.

In summer, regardless of both wool coat length and water
deprivation period, the overall mean Tre in the normal (hydrated)
group was 39.3 - 0.06 and 39.7 = 0.09 C at 8 a.m. and 8 p.m. res-
pectively. Respeetive figures in winter were 38.9 - 0.06 and 39.2 =-
0.05 C. The respective overall means of Tsk in summer were
384 == 0.13 and 380 = 0.2 C at 8 a.m. and & p.m. respectively. In
winter, it was 36.7 == 0.21 and 36.0 == 0.27 C in the same respective
order. The average differences between summer snd winter was
greater for Tsk (1.7 and 2.0 C at 8 am. and 8§ p.m. respectively)
than for Tre (0.4 and 0.5 C at 8 a.m. and 8 p.m. respectively). The
fat-tailed breeds of Hgypt were reported by several workers (Kha-
tifa, 1982 and Khalil ¢f «l, 1985 & 1989) to exhibit significant sea-
sonal and diurnal variations in Tre and Tsk. Although the seasonal
variations in Tre were statistially (P < 0.05) significant, their ma-
gnitude was only 0.4 and 0.5 C at & a.m. and 8 pm. The relative
thermostability of Barki fat-tailed sheep was alse reported in
Awassi (Degen, 1977). Strict homeothermy seems to be a charac-
teristic of sheep in general (Johnson, 1971) even when dehydrated
(Macfarlane, 1964). The remarkable thermostability of Barki sheep
chserved herein may be attributed to a greater (P < 0.01) seasonal
difference in Tsk (1.7 and 2.0 C at 8 am. and 8 p.m.). Skin temper-
ature is regulated by blood flow to the skin, thus reduced peripheral
blood flow (Vasocanstriction), Contributes to decreased heat loss

Bgypt. J. Anim. Prad, 27, No. 2 (1990)
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from the skin to the environment. On the other hand, increased
peripheral blood flow (vasodilation), results in high heat loss from
the skin to the environment (Folk, 1974). Thus, the response of
the peripheral vasomoter system in sheep may act as regulator of
body temperature by increasing or decreasing the rate heat loss.

Water deprivation for three days in summer increased Tre by
0.7, 0.3 and 1.3°C after 24, 48 and 72 hr. Respective values for Tsk
were 1.0, 0.1 and 1.6°C. In the normal (hydrated) group the change
in Tre and Tsk did not exceeded 0.2°C and 0.5'C, respectively. On
the other hand, in winter Tre decreased 0.1, 0.3, 0.1 and 0.5
after 24, 48, 72 and 96 hr of water deprivation. The decrease in
Tsk was 2.1, 0.2, 0.9 and 3.8C in the same respective order. In
the hydrated group, Tre and Tsk decreased only 0.3 and 1.0°C res-
pectively. '

water deprivation reduced total body fluid in both summer
and winter (Khalil, 1990-a). Thus during the hot season (summer)
the dehydrated ewes were not able to increase evaporative water
heat loss similar to that of the hydrated ones (Khalil et al., 1985)
resulting in a greater rise in Tre and Tsk. On the other hand, during
winter (cold) the dehydrated ewes were not capable of increasing
their metabolic heat production to the same level in the hydrated
(I{halifa, 1982), thus Tre and Tsk decreased.

Cardiorespiratory activities

In summer, respiration rate was significantly (P < 0.05) af-
fected by the presence of the wool coat. Generally, normal and
dehydrated had the highest respiration rate when the animals were
unshorn, however, the lowest and intermediate values were observed
in the shorn and half-shorn groups respectively (Tables 2 and 3).
The data suggest that the presence of long wool on the sheep’s
back in summer time may have hindered skin evaporative heat loss
from the skin (Khalil et al., 1985}, and perhaps stimulated a greater
rise in respiratory evaporative water loss,

Irrespective of the wool coat length,respiration rate in the
hydrated group was 40.7 + 5.0 and 22.3 =+ 0.7 in summer and
winter respectively. At higher ambient temperatures respiration
rate increased resulting in greater heat loss (Salem et al., 1982).

Egypt. J. Anim. Prod., 27, No. 2 (1990) -
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This may explain the significant (P < 0.05) seasonal rhythm obser-
ved herein at 8 a.m. in the normal group.

In summer, respiration rate was significantly (P < 0.05) higher
in the normal group than that of the dehydrated group. The dehy-
drated animals may have reduced their RR in order to reduce
oxygen consumption (Khalifa, 1982) and in turn heat production.
As a consequence of decreased metabolic rate, less water is needed
for evaporative heat loss as compared to that of the normal animals
represent in an adaptive mechanism for water conservation during
the hot season. Besides reducing RR decreased water loss by res-
piratory evaporation.

Pulse rate is known to be affected by various factors which
are difficult to interpret. However, the comparison is possible
between hydrated and dehydrated ewes where pulse rate was signi-
ficantly (P < 0.05) higher in the dehydrated animals after 72 hr
of water deprivation in summer and 72, 84 and 96 hr in winter. It
has been previously noted that dehydration in sheep caused eleva-
tion in adrenaline and cortisol hormones (Khalil, 1980 & 1990-b and
Elsherbiny, 1983). These hormones are known to increase the heart
rate.

Hematoorit

The average percent hematocrite for all hydrated subgroups
in summer was 23.5 = 0.9, 21.5 -+ 0.9, 246 += 14 for the shorn,
half-shorn and unshorn ewes respectively. In winterit was 23.5 -
0.5, 24.2 := 0.4 and 21.8 =+ 0.5 in the same respective order. Inm
the hydrated (normal) group regardless of wool coat length the
overall mean of percent hematocrit was 23.4 -+ 1.0 and 23.2 + 04
in summer and winter respectively. There was no significant dif-
ferences in percent hematocrit due to either season or wool coat
tength.

Dehydration had no significant effect on percent hematoerit
either in summer or in winter. In summer, the overall mean per-
cent hematocrit in the dehydrated group was 23.3 = 0.5, 24.9 + 0.7
and 23.9 = 0.7 after 24, 48 and 72 hr of water deprivation. In
winter, it was 23.8 + 0.8, 24.5 -~ 26, 254 = 0.7 and 264 + 1.0
after 24, 48, 72 and 96 hr of water deprivation. These results indi-
cated that there was a gradual increase in the percent hematoerit

Egypt. J. Anim. Prod, 27, No. 2 (1990)
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in the dehydrated group in winter and not in summer. The relatively
unchanged hematocrit refleots a clue to the stability of plasma.
valume and perhaps mininal cireulatory adjustments {Khalil,
1990-a).
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