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Productivity of the Libyan Barbary Sheep
in Relation to Face Color

A.F. MAGID' ANDM. A. MURSY?

ABSTRACT

The Libyan Barbary breed is generally white in color with black, brown, white or
more rarely pied face and legs. Over the course of several thousand years, the breed
has become fully suitable to the semi-arid and desert conditions of Libya. An experi-
ment was carried out at Al-Fateh University Sheep Experiment Station near Tripoli to
compare the productivity of the three main face colors. The flock was sorted accord-
ing to face color into four groups, representing the black, brown, white and mixed
face color ewes. The animals of each group were mated with rams of the same color
for two consecutive years. The traits measured on ewes were fertility, greasy fleece
weight and staple length, while those measured on lambs were survival and weights at
birth, weaning and at monthly intervals over a period of three months post weaning.

The results obtained showed no significant differences in fertility, birth weight, sur-
vival of lambs to weaning and weaning weight between the different face color. The
lack of superiority of any face color in these traits was exaplained by the hypothesis
that there is probably little genetic differences between the three main face colors.

Face color was associated with significant variation in post weaning weights and
fleece weight. Lambs from the brown faced ewes were from 2.0 to 6.0 kg heavier in
post weaning weights than lambs from the white faced ewes. There appeared to be no
difference between lambs from brown and black faced ewes. White faced ewes pro-
duced 0.30, 0.35 and 0.23 kg more fleece than the black, brown or mixed color ewes,
respectively. Further studies are recommended to establish the inheritance of color in
the Libyan barbary sheep before selection could be applied to develop strains within
the breed that excelling in postweaning weights or those excellingin wool production.
The effects of sex and environmental factors on the different traits studied were also
evaluated.
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*Veterenarian, Univ. of Al-Fateh, Sheep Experiment Station.
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INTRODUCTION

Of the estimated 4.5 million sheep in Libya, probably over 95 per cent belong to the
fat-tailed, coarse-woolled Barbary breed. Over the course of several thousands of
years, the Libyan Barbary has become fully adapted to the semi-arid and desert condi-
tions of Libya. The weight of unimproved Barbary rams varies between 40 and 60 kg
and of ewes 35 to 50 kg (22). The head of the Libyan Barbary is usually straight in pro-
file, though it may be slightly convex in rams. The ears are long, flat and pendulous.
Rams nearly always carry large horns that are strongly striated and curve backward
and downward with tips directed outward. Rams with four horns are occasionally en-
countered in some flocks. Ewes are usually polled, but scars or rudimentary horns are
common. The fat tail is wide and relatively short, usually ending above the hocks. It is
a simple pendulous tail without the sigmoid flexure that characterizes some fat tail
breeds such as the Awassi. Its fat content may vary greatly (up to 4-5 kg) depending
on the animal’s condition.

The Libyan Barbary is generally white in color with brown, black, white or more
rarely pied face and legs. The color extends occasionally to cover the neck. The domi-
nant types, however, are the black, brown or white face and they exist in approx-
imately equal proportion among flocks. Surveying many flocks, it has been the au-
thor’s observation that the black or brown face animals tend to be heavier sheep,
while the white face sheep are better in wool quantity and quality. The present work
was designed to compare the three main colors with respect to variation in the econo-
mically important traits. Such information could be of assistance in planning breeding
schemes for improving sheep in the country.

MATERIALS AND METHODS

Experimental groups and management:

This work was carried out at the University of Al-Fateh Sheep Experiment Station
located near Tripoli at latitude 32° 52'N and longitude 13° 13’ E. In 1982, the flock was
sorted according to face color into four groups. Group 1, 2 and 3 were ewes with
black, white and brown faces, respectively. Ewes of group 4 included pied ewes,
together with some mixed black and brown face ewes (to serve as control). The num-
ber of animals in each group was 30 ewes. Animals in which the fleece color extended
to cover the neck and shoulder, or those with spots on their bodies were excluded
since their existence in common flocks is very rare.

The ewes of each group were joined with rams of the same colour (pen-mating) for
a period of 45 days commencing early May. In 1983, the same procedure was followed
and 16 black faced ewes were added to group 1. It was established that the average
performance of group 4 was not different from the mean of the population and there-
fore was not repeated in 1983.

After joining, all groups were maintained and managed as one flock. They were
vaccinated against enterotoximia and sheep pox, drenched and dipped once a year to
control internal and external parasites, and shorn once a year during the month of
April.

The sheep were fed a concentrate mixture that contained 14% CP (0.5 kg per head)
and wheat or barley straw (2-3 kg per head) on a daily basis except during the summer
months when the ration was increasd up to 0.7 kg. During the spring months the flock
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was grazed on limited natural pasture for 2-3 hours daily.

Throughout lambing, the new born lambs were identified, eartagged and weighed
within 12 hours of birth. Lambs remained, with their dams until weaning age at 120
days. After weaning, the lambs were fed about 200g of concentrate mixture increasing
gradually to reach 500-600g per head daily in addition to 2-3 kg of wheat or barley
straw.

Traits studied:

The performance traits measured on ewes were % ewes lambing to ewes joined
(fertility), greasy fleece weight and average staple length (from mid side, back and
shoulder areas of each fleece). The traits measured on lambs were birth weight, wean-
ing weight and live weight at monthly intervals over a period of three months post
weaning. Survival of lambs to weaning was scored as 1 = alive at weaning and 0 =
dead at weaning.

Statistical procedure:

The least squares procedure for data with unequal subclass numbers as described by
Harvey (14) was used for the analysis of all traits measured on ewes and lambs. The
statistical model for ewe traits included the main effects of face color, age of ewes and
years. The model for birth weights and survival of lambs included effects of face color,
years, sex, type of birth and age of ewe. The model for analysis of lambs’ growth traits
was the same as that for lamb survival except it included weaning age as a continuous
variable. Tests of significance for differences between individual means were esti-
mated using Duncan’s multiple range test (9). Interactions between different factors
in the models were found to be of little importance and were excluded.

RESULTS AND DISCUSSION
Fertility, fleece weight and staple length:

Table 1 presents the effects of face color, age of ewe and year on ewe traits. There
were differences (P < .01) between face color groups in grease fleece weight but no
significant differences in either fertility or staple length. White faced ewes produced
0.30, 0.35 and 0.23 kg more fleece than the black, brown and mixed colour ewes, re-
spectively. Magid and Zaied (21) reported that the wool production from the Libyan
Barbary sheep ranges from 2.6 to 3.3 kg with an average of 3.1 kg and the staple
length ranges from 12.3 to 16.6 cm with an average of 14.8 cm in agreement with the
results of this study.

While the effect was not statistically significant, the black faced ewes tended to be
more fertile than the white, brown and mixed colour groups by 12%, 16% and 6%, re-
spectively. An average fertility estimate of 58.8% was reported for a group of Libyan
Barbary ewes joined at two-monthly intervals throughout the year (20). In that study
the fertility estimate for ewes joined in May-June (i.e. at the same time as the persent
study) was 94.4% . The difference could be attributed to nutritional differences as well
as to previous reproductive activities of ewes.

Age of ewe significantly (p < .01) influenced fertility, fleece weight and staple
length while years influenced significantly (p < .01) fleece weight and staple length
but not fertility (Table 1). In general, 3 year old and 4 year old ewes were the most fer-
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tile (99 and 92%) and the eldest age group (8 years +) were the least fertile (49%).
These results are in general agreement with those reported widely in the literature for
a variety of breeds including the Libyan Barbary (16, 20, 24, 25).

Fleece weights were highest for 4 year old ewes and staple length were maximum
for 5 year old ewes. These results are in agreement with many studies (5, 8, 13, 21).
Yearly variation in fleece weight and staple length reflect differences in feeding, man-
agement and health of the flock and in accordance with the results obtained by several
investigators working with different breeds of sheep (5, 7, 13, 15).

Table 1 — Least squares means for fertility, grease fleece weight, staple length by face colour, age of ewes
and year

Source No. Fertility Grease fleece weight Staple length
% kg cm
n 221 74.6 272 13.5
Face color NS *x NS
Black 76 82.9 2.64a 13.5
White 59 711 2.94b 13:5
Brown 57 67.3 2.59a 13.2
Mixed 29 76.9 2.71a 13.7
Ewe age *n *n *
2yrsold 7 79.1ac 2.74ac 13.6bc
3yrsold 36 99.0a 2.87a 13.8ab
4yrsold 47 92.9a 2.97a 14.3a
Syrsold 37 77.7ac 2.74ac 14.4a
6yrs old 26 62.8bc 2.77a 13.1b
7yrsold 30 61.1bc 2.54ab 12.9bc
8+ yrsold 38 49.3b 2.43bc 12.4¢
Year NS *x *x
1982 119 69.2 2.54 12.2
1983 102 79.9 2.90 14.8

NS-Not significant

* p<.0l

abc Those means followed by same letters are not significantly different from one another. otherwise they do differ (P <
05).

Birth weights and survival:

The results presented in Table 2 for lamb birth weight and survival of lambs to
weaning indicate no significant differences due to face color . However lambs from
brown faced ewes were the heaviest at birth (3.95 kg) followed by lambs from black
faced ewes (3.89 kg). Lambs from the white faced ewes were the lightest at birth
(3.76kg) but survived better (79%) than lambs from the brown face (77%) and lambs
from the black faced ewes (75%), yet the differences were not significant. Magid et al
(20) reported 80% survival rate for lambs born in October-November and Magid and
Zaied (21) reported an average birth weight for the Libyan Barbary breed of 3.7 kg in
broad agreement with the estimates reported in this study.

Lamb sex, type of birth and age of ewe significantly influenced birth weight but had
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no influence on lamb survival to weaning (Table 2). Ram lambs were 0.26 kg heavier
than ewe lambs and single born lambs were 1 kg heavier at birth than twin born lambs.
Lambs born to 3, 4 and 5 year old ewes were the heaviest at birth (Table 2). Although
not significant, ewe lambs, single born lambs and lambs born to 5 year old ewes had
the highest survival rate to weaning.

The present results for the effects of sex, type of birth and age of ewe on birth
weight are in close agreement with the results of many workers over a wide range of
sheep breeds (1, 7, 10, 18, 25). The results for the effect of sex and type of birth
on lamb survival to weaning are in agreement with the results obtained by other inves-
tigators (12, 17, 19, 23). Other reports (12, 24, 25) showed a significant difference
in lamb survival due to age of ewe in contradiction with the results of this study.
However the results for age of ewe effects are in agreement with the results reported
by Magid et al. (20) working with the same breed.

Table 2— Birth weights and lamb survival to weaning by face color, year, sex, type of birth and age of ewe.

Birth weight Survival
Source No. kg %
n 172 3.85 76.4
Face color NS NS
Black 65 3.89 74.8
White 45 3.76 79.4
Brown 41 3.95 71.3
Mixed 21 3.80 73.9
Year NS NS
1982 89 3.87 75.2
1983 83 3.82 77.6
Sex * ok *k
Males 87 3.98 75.2
Females 85 3.72 77.5
Type of birth *x NS
Singles 160 4.35 81.3
Twins 10 3.35 71.4
Age of ewe * NS
2yrsold 6 3.7a 77.6
3yrsold 35 4.02b 78.3
4 yrsold 47 3.86ab 82.2
Syrsold 29 4.10b 88.6
6 yrs old 16 3.95b 78.4
7 yrs old 19 3.83ab 69.8
8 + yrs old 20 3.47ac 59.6

NS  Not significant

* p<.05

= p<.01

abc  Those means followed by same letter are not significatly different from one another, otherwise they do differ (p <
.05).




28 A.F. MAJID and M.A. MURSY

Weaning and post weaning weights:

Face color was associated with significant variation in postweaning weights (W, W,
and W3) but not weaning weight itself (Table 3). Lambs from brown faced ewes were
2.0 and 5.1 kg heavier in W, 3.0 and 5.3 kg in W; and 3.6 and 6.0 kg in W3 than lambs
from white faced and mixed color ewes, respectively. There appeared to be little dif-
ferences in post weaning weights between lambs from the black and brown faced
ewes. Although not significant, lambs from the brown and black faced ewes were also
heavier at weaning. Comparing the results for weaning weight and post weaning
weights with those obtained by Magid and Zaied (21), the figures are slightly higher
for weaning weight (17.1 vs 21.1 kg), W, (24.4 vs 19.4kg) W, (27.0 vs 23.4 kg) and for
W3 (28.6vs 25.1 kg).

Year, type of birth and age of lamb at weaning all had significant influences (P <
.05) on weaning weight, but had no effect on post weaning weights (Table 3). Lambs

Table 3 — Least squares means for growth traits by face color, year, sex of lamb, type of birth, ewe age
and weaning age

Weaning weight Postweaning monthly  weights, kg

Source No. kg w, W, W,
n 142 21.1 24.4 27.0 28.6
Face color NS *x * ok
Black 52 21.3 25.7a 28.9a 30.5a
White 38 20.6 24.3ab 26.1b 27.6b
Brown 35 22.2 26.3a 29.1a 31.2a
Mixed 17 20.2 21.1b 23.8b 25.2b
Year *w NS NS NS
1982 72 22.1 249 26.9 284
1983 70 20.0 23.8 2741 28.8
Sex *k *k ok *k
Males 73 22.4 26.0 28.5 30.3
Females 69 19.8 22.8 25.5 27.0
Type of birth ok NS NS NS
Singles 135 22.3 25.8 28.4 29.9
Twins 7 18.8 229 25.6 27.3
Ewe age NS NS NS NS
2yrsold ) 19.4 22:1 24.9 27.3
Jyrsold 29 22.7 26.1 29.0 29.9
4 yrs old 41 21.4 24.2 27.0 28.5
5yrsold 27 21.8 26.1 29.1 30.6
6 yrs old 13 21.3 24.7 26.3 26.8
7 yrs old 12 19.3 225 25.3 30.3
8+ yrsold 13 2157 249 212 27.0
b, (Weaning age) * NS NS NS

NS Not significant

* P<.05

= P< .01

abc Those means followed by same letter are not significantly different from one another. otherwise they do differ (p <
.05).
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born in 1982 were the heaviest at weaning and single born lambs excelled twin born
lambs by 4.5 kg in weaning weight. The partial regression of weaning weight on age
was 0.160 kg/day. Sex of lambs significantly influenced all traits (Table 3). Ram lambs
surpassed ewe lambs by 2.6 kg in weaning weight and by 3.0 to 3.3 kg in post weaning
weights. Age of ewe had no influence on weaning weights or post weaning weights,
however lambs from 3 year old ewes appeared to have heavier weights than lambs
from 2 year old or lambs from older age groups (4 to 8 year old). The effects of sex and
environmental factors are generally in close agreement with many results reported in
the literature (1,6, 7, 10, 11, 18, 21).

General Discussion:

According to a recent review (2), nine color gene loci have been described in sheep.
The number of alleles at each locus varies from 2 to 9, however only four of the nine
alleles have been establised in the North European Short-tailed sheep. There is con-
siderable variation within the Libyan Barbary breed in respect to color; the differ-
ences could be attributed to natural selection. Even though, no attempt has been
made to study the inheritance of coat color in the Libyan Barbary, yet studies with
other breeds have revealed that alleles for the white or tan colors depress fertility by
.15 lambs/ mated ewes (3) and non white ram lambs have been found to be significant-
ly heavier than white or tan lambs (4). The results of the present study showed no sig-
nificant differences in fertility, birth weight, survival of lambs to weaning and weaning
weight between the three main face colors of the Libyan Barbary breed. However,
significant differences were observed in fleece weight and postweaning weights. The
colored faces were superior to the white face in postweaning weights, and the white
faced were superior in wool production. It should be borne in mind that this evalua-
tion is concerned with progenies up to 7 months of age. The final judgement is depen-
dent on yearling and mature weight as well as other wool traits, and these are all now
under study. The lack of superiority of any face color in preweaning growth and fertil-
ity could be explained by the hypothesis that there is probably little genetic difference
between the three main colors. Further studies are recommended to establish the in-
heritance of color so that selection could be applied to develop strains within the Li-
byan Barbary that excelled in post weaning growth or wool production.
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