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Environmental Factors Affecting Weaning
Weight of Libyan Barbary Lambs Under Range Conditions

A. M. IHTASH and A. F. MAGIDY"

ABSTRACT

Weaning weight records on 39728 Libyan Barbary lambs were collected from the
cereal project at Azizia in the Jafara plain. The project included nine locations. The
objectives of this study were to evaluate the importance of factors affecting weaning
weight of lambs and to establish correction factors for weaning weight of Libyan
Barbary lambs under range conditions.

Least square procedures were used to evaluate the important factor affecting
weaning weight of lambs. Sex, birth type, birth year, location, age at weaning and age
of dam were the factors that contributed significantly to variation in weaning weight of
lambs.

The results indicated that ram lambs were 2.4 kg heavier than ewe lambs. Single
born lambs were 4.45 kg heavier at weaning thaa multiple born lambs. Yearly variation
in weaning weight were attributed to environmental conditions. Differences in weaning
weight among locations might be due to differences in rainfall as well as management
differences between these locations.

Average daily gain was found to be 0.17 kg/day as obtained by partial linear
regression. Age of dam significantly affected weaning weight of lambs. Lambs from 5
year old ewes weighed 4.23 kg more than lambs from 2 year old ewes. Additive
correction factors were recommended to eliminate variability in weaning weight due to
these environmental factors. Interactions between the environmental factors attributed
significantly to the variation in weaning weight of lambs.

INTRODUCTION

The Libyan Barbary breed represents almost 95% of the sheep raised in Libya and
is used primarily for mutton production. The general characteristic of the breed were
reported by Ghanem (6).

Lambs represent one of the major sources of income from range sheep production.
Weaning weight of lambs is one of the most important traits to consider in selection
prgrams (3). The evaluation of weaning weight is greatly influenced by non-genetic
factors, such as the effect of birth type, birth year, age of dam and age at weaning.
These factors operate to conceal the genetic merit, thereby confusing the breeder and
obstructing this efforts to select those animals with the greatest breeding value. In
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many instances variation in these factors can be eliminated or controlled but in others

the use of adjustment or correction factors may help place animals on a comparable
basis.

The objectives of this study were to evaluate the factors affecting weaning weight
of the Libyan Barbary sheep and to establish correction factors for weaning weight of
this breed under local range conditions.

MATERIALS AND METHODS

Source of data and Management:

Weaning weight records on 39728 Libyan lambs were obtained from the cereal
project at Azizia in the Jafara plain. The main objective of the cereal project was to
improve the production of both cereal and mutton. The project included nine locations
which are presented in Table 1 together with the number of lambs per year.

Table (1) — The distribution of weaned lambs by years and locations

LOCATIONS 1978 1979 1980 1981 1982
Jendoubah 955 1508 1527 1161 .
Bir Alghanem 453 457 392 1894 1805°
Wadi Alathel 2168 984 972 1287 -
Abu Shaibah 1244 2066 512 1596 -
Al Hira 1077 a 1329 828 -
Tarhounah 916 823 1039 982 -
Diga 1428 1008 313 571 -
Ajailat 1125 1178 1583 1388 -
Abu Aishah 389 1417 687 666 -

a. In 1979 all lambs and ewes of Al-Hira were transferred to Diga locations.

b. The records of the nucleus flock were collected only in 1982.

A total of 20000 breeding ewes were distributed into small flocks among the nine
locations of the project. These flocks were collected from different regions of the
country, the plan included a selection program to improve pre-weaning growth rates in
order to create a nucleus flock. The nucleus flock would be a source of distributing
improved breeding rams. The breeding season usually starts from the beginning of June
to the end of July and lasts 56 days. A group of selected rams (4% ratio) were joined
with all project ewe flocks as near as possible on the same date, so that lambing will
occur four weeks after the start of rainy season.
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Lambing started around the beginning of November and continued to the end of
December. All lambs were identified and ear-tagged on the day of birth. Single born
lambs received one tag, while twin born lambs received two tags. Lambs born after day
28 of the lambing season were neither ear-tagged nor considered for selection.

All lambs were weaned at an avarage age of 120 days. At weaning, the weight, sex
and birth type were recorded for each lamb at all locations. The heaviest lambs at
weaning were selected for entry to the nucleus according to the plan of the project.

Feeding of the animals in all project sites was largely dependent on pastures which
were composed of medics (Medicago littoralis) or residuals of harvesting of either
wheat or barley according to the crop rotation at the location. Supplementary feeding
of 300-400g/head/day of barley was given when natural pastures were inadequate,
particularly prior to mating and lambing.

Statistical procedures:

The least squares procedures of data with unequal subclass numbers (8) were used
to determine the importance of factors affecting weaning weight and obtain the
correction factors. Two statistical models were used in the analysis of all data.

Model 1 included the effect of sex, type of birth, birth year, location, age at
weaning and the two way interactions between the main effects. The lambs born as
triplet were combined with those born as twins because of their relative small
number.

Model 2 was essentially the same as model 1 except that it included the age of dam
effect and did not include the effect of birth year and location because age of dam was
recorded at Bir-alganam in the year 1982 only.

This model was used primarily to evaluate the effect of age of dam on weaning
weight and to establish correction factors for its classes.

Tests of significance for differences between individual means for both models
were estimated using Duncan’s multiple range test (4).

RESULTS AND DISCUSSION

An analysis of variance was made to determine if the factors included in the
models had significant effects on weaning weights of lambs. The overall mean for
weaning weight was found to be 24.06 + 3.97kg. and the coefficient of variation was
16.54%. The average weaning age was about 100 £ 11 day.

Effect of birth year, birth type, sex, location, age of dam and age at weaning are
presented in Table 2.

The effect of birth year of lambs was highly significant (P<0.001). Yearly
variations in weaning weight of lambs were expected, because of variations in
environmental conditions. These findings were in agreement with previous studies
under range and farm conditions which indicated that years were an important source
of variation in weaning weight (2,5,11,16,). Studies with fat-tailed sheep were in close
agreement with results of the present study (7,12):
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Table (2) — Least squares means for weaning weight by birth year, birth type, sex, location, age of dam and
age at weaning

Factors Weaning weight (Kg) S.E.
Birth year * * %
1978 25.01 .06
1979 25.49 06
1980 24.17 .06
1981 18.82 .06
Birth type * & ok
Single 25.59 .03
multiple 21.14 .05
Sex * % *
Male 24.57 .04
female 22:17 .04
Locations ** ¥
Jendoubah 21.48 .09
Bir Alghanem 24.52 .09
Wadi Alathel 22.80 .06
Abu Shybah 23.23 .07
Al Hira 23.83 .08
Tarhounah 21.35 .10
Diga 23.64 13
Ajailat 24.86 .06
Abu Aishah 24.62 10
Age of dam" L
2 - year 28.22 23
3 - year 28.80 .24
4 - year 29.58 27
5 - year 32.45 27
6 - year 30.72 .23
bl (age at weaning) .170

a: Obtained by model 2.

=+ P < .0001

Type of birth significantly influenced (P <0.001) weaning weight of lambs Table 2.
Single born lambs exceeded multiple-born lambs by 4.45kg. These results were in close
agreement with previously reported findings under range conditions (10, 13, 15).
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Studies under farm conditions were nearly in agreement with the results of the present
study (5,17). Work with Chios sheep (a fat-tailed breed) showed that lambs born as
singles grew faster than twins before weaning (12).

Sex of lambs had a highly significant (P <0.001) effect on weaning weight. Ram
lambs exceeded ewe lambs at weaning by 2.4kg. which is in agreement with the finding
of Hazel and Terrill (10). In a study with range Rombouillet lambs it was reported that
ram lambs grew 7.2% faster than ewe lambs (15). However, in another study, ram
lambs were found to be 0.8kg heavier than ewe lambs at weaning (3); a result that was
far below the figures presented in this study. Studies under farm conditions were in
close agreement with the results of the present study for the effect of sex (5,9,14 and
17).

Work with fat-tailed breeds like Awassi (7) and Chios (12) showed the same results
obtained herein for the Barbary sheep.

Location effects on weaning weight of lambs were highly significant (P < 0.001).
The flucturation in weaning weight of lambs born and raised among different locations
could be expected since environmental factors such as temperature, precipitation,
humidity, wind and light varies from one location to another. These factors, however,
might influence the quality and the quantity of pastures resulting in the net
performance of lambs. The management of the flocks at each location could
contribute to the differences in weaning weight of lambs among locations.

The effect of age of dam was determined by using model 2 and presented in Table 2.
Age of ewe contributed significantly (P < 0.001) to the variation in weaning weight. The
results showed that lambs from mature dams were superior to lambs from 2 years old
dams in weaning weights. Lambs from 5 years old ewes weighed 4.23kg more than
lambs from 2 years old ewes. Studies under range conditions showed that lambs from
mature ewes weighed 2.8kg more than lambs from 2 years old ewes (10). In another
study it was noted that two years old ewes weaned the smallest lambs while 4-7 year old
ewes weaned the heaviest lambs (16). Studies under farm conditions showed that lambs
from mature dams were 3.9kg heavier than lambs from 2 years old dams (9). Lambs
born to two years old ewes were lighter at birth and grew more slowly than lambs born
to older ewes (1). Studies on fat tailed breed showed a significant effect of age of dam
on weaning weight of lambs and that lambs from 4 and 5 year old dams had the
heaviest weaning weights than lambs from younger and older dams (7). These results
were in general agreement with the results of the present study.

The effect of weaning age on weaning weight of lambs was highly significant (P <
0.001). The partial linear regression of weaning weight on age of lambs at weaning was
0.17kg/day. The coefficient indicates that older lambs had heavier weights at weaning.
These results are in close agreement with other studies under range conditions (10,16)
and under farm conditions (5,9). The possible two way interactions between fators
included in model 1 were found to be a significant source of variation in weaning
weight and are presented in figures 1 throught 6.

Location X sex, location X birth type, location X year, sex X year, birth type X
year and sex X birth type interactions were found to be the most important interactions
that contributed significantly to the variation in weaning weight of lambs. The
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magnitude of differences between males and females among locations might be due to
different performance of the two sexes under unfavorable and favorable environment
(Fig.1). Differences between single born lambs and multiple born lambs were also
variable from one location to another due to different performances of the two types of
birth under favorable and unfavorable environments, indicating that multiple born
lambs were more sensitive to environmental variation than single born lambs (Fig.2).
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Figure 1: Least squares means of weaning weight by location x sex of lambs interaction (model 1).
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Figure 2: Least squares means of weaning weight by location x birth type of lambs Interaction (model 1).
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The differences in weaning weight among years between locations might be due to
differences in management of the flocks at different locations and the differences in
weather conditions from year to year and from location to location (Fig.3).
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Figure 3: Least squares means of weaning weight by location x years Interaction (model 1).

Weaning weight of males is greater than the average in good ‘years than in bad
years. While females are below the average in bad years (Fig.4). Differences in weaning
weight between single and multiple born lambs among years were smaller in good
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Figure 4: Least squares means of weaning weight by years x sex of lambs interaction (model 1).
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years. Since both types of birth were expected to do better in a good environment,
however, in a bad environment multiple born lambs were more sensitive (Fig.5).
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Figure 5: Least squares means of weaning weight by years x birth type of lambs interaction (model 1).

Differences between multiple born males and females were smaller than
differences between single born males and females. Male and female lambs performed
better under a favorable environment than that under an unfavorable environment
(Fig.6). Little information is available in the literature concerning the interaction
among factors affecting weaning weight in sheep.

e
z
o
v
%30
28 +
26
24 -
22 4 — males
—— females
20 1
single mul tiple Birth type

Figure 6: Least squares means of weaning weight by birth type x sex of lambs interaction (model 1).
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Correction Factors:

Additive and multiplicative correction factors are currently used in livestock
production to adjust the differences in weaning weight due to the environmental
factors. Both methods can equalize the means between adjusted groups. Additive
correction factors are the most appropriate when standard deviation are equal.
Multiplicative correction factors are appropriate when scaler effect causes the
coefficient of variation to be equal. The means, standard deviations and coefficients
of variability of weaning weight for the factors contributing to the variation in weaning
weight are presented in Table 3. Standard deviations with subclasses of each of the
factors are approximately equal. Therefore, additive rather than multiplicative
correction factors were used in this study to adjust the weaning weight. The
recommended additive correction factors for each subclass have been presented in
Table 4. Correction for these environmental effects eliminates the biases against
females and twins, so that future selection on the basis of weaning weight will be more
agcurate, since variability in weaning weight due to identifiable environmental factors
in minimized.

Table (3) - Means, standard deviation (S.D) and coefficient of variation (CV), for weaning weight by sex,
birth type and age of dam.

Factors Means (Kg) S.D C.V
Sex
Males 24.57 5.37 21.90
Females 22.17 5.24 23.64
Birth - Type
Single 25.59 4.4 17.20
Multiple 21.14 4.8 22.71
Age of Dam’
2 - Year 28.22 4.6 16.30
3 - Year 28.80 49 17.01
4 - Year 29.58 49 16.57
5 - Year 32.45 4.9 15.10
6 - Year 30.72 4.13 13.44

* obtained by model 2.
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Table (4) — Weaning weight adjustment factors

Main Effects Adjustment Factor
Sex
Male None
Female + 24
Birth Type
Single None
Multiple + 4.44
Age of Dam
2 - Year Old + 4.2
3 - Year Old + 3.64
4 - Year Old + 2.86
5 - Year Old None
6 - Year Old + 3.25
Age at Weaning *b (120 - age in days)

* b: .170 kg in Libyan Barbary Lambs.
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