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Abstract

The experiment was conducted to evaluate the growth performance and survival rate of desert lambs under traditional conditions in North
Kordofan State, Sudan. The non-genetic factors (parity, type of birth and sex of lambs) were also determined. Eighty (88) lambs were selected
from the flock of Desert sheep for this study. Lambs were ear taggepartiesed and divided into three groups according to their mother parties as 1%,
2" and 3™ parties. Lambs were depending on natural pasture for grazing. Data were analyzed using the F test for analysis of variance and Duncan
test to assess the significant differences between means. All fixed non genetic factors were significantly (P <0.05) affecting the birth weight,
weaning weight, average daily gain and survival and mortality rate except parity order. Body weight/kilograms at birth, 0-90 days, average daily
gain grams/day and pre weaning survival rate of lambs (n=88) were evaluated. The least squares mean (+SE) of BW at birth, 30, 60 and 90 days
(weaning) of age were 2.08+ 0.11, 5.05+ 0.13, 7.76+ 0.18 and 9.97+0.25 kg, respectively. The overall means of average daily gain grams/day and
pre weaning survival rate were 87.49+1.46 g/day and 98.7% respectively.

Also, the results revealed that lambs from 3™ party were heavier at birth, weaning and larger average daily gain compared with lambs from
2" and 1% parties. The results indicated that the type of birth was significantly (P <0.05) affected the birth weight, where the single lambs was
recorded high weight followed by the twin and triplets’ lambs as 2.29, 1.57 and 1.43 kg, respectively. Male lambs excelled females in birth weight,
weaning weight, average daily gain and survival rate (P <0.05). Type of birth was significantly (P <0.05) affecting the weaning weight and average
daily gain, as10.23 + 0.23 vs 9.77 *+ 0.54 kg and 93.58 + 4.95 vs 85.75 + 2.09 g/day of weaning and average daily gain for single and twin lambs
respectively. On other side triplet lambs recorded lower weight on weaning and daily gain as 8.00 + 1.80 kg and 73.30 + 16.42 g/day respectively.
High survival rate explained by 2", 3™ parities, single, twin lambs and male lambs. In conclusion birth weight, pre-weaning growth, weaning
weight, average daily gain and survival rate were significantly affected by type of birth and sex. Parity did not influence any of the traits studied.
To increase production and growth performance of sheep, managing dam age through replacement ewes, and improving nutrition and litter size
would improve lamb survival and growth that enhances total lamb output per ewe per year.
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Introduction

under low input extensive production systems. Like other
breeds of the country, desert sheep can be characterized by
low productivity in terms of growth rate, meat production, and
reproductive performance, which can be attributed to poor
nutrition, and the resultant stress that provides a rich atmosphere
for disease and serious production losses. Growth performance
is the most important production trait for evaluating successful
animal production potential, which determines the overall
productivity of the flock and the economic return from sheep

Small ruminant production is an important agricultural
enterprise in Sudan. Sheep are important components of the
livestock subsector and are sources of cash income and play
a vital role as sources of meat and milk, they are also sources
of foreign currency. Moreover, due to their high fertility, short
generation interval, adaptation in harsh environment and their
ability to produce in limited feed resource they are considered
as investment and insurance [1,2]. Desert sheep is one of the
identified indigenous sheep breeds of Sudan. They are managed
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production enterprise [3]. Fast growth performance allows sheep
to breed early and contribute more lambs in their lifetime. A fast
growth rate entails reaching market weight early and brings a
quicker income to the farmer. The growth performance of sheep is
influenced by age of the dam, pre-mating weight of the dam, type
of birth and sex [4-6]. Birth weight, pre-weaning growth rate of
lambs and survival rate have been investigated in several areas
on several sheep breeds under varying environmental and/or
management conditions and trying to understand of the influence
of some of non-genetic factors such as parity and litter size on
these traits [7-9].

Live weight and growth rate are economically critical
features, requiring particular attention in any breeding program
intended to improve overall productivity since lambs are
mainly raised for meat [8,10]. Birth weight affects the survival
rate and pre-weaning growth of the lamb [11]. Pre-weaning
growth performance of lambs depends on the inherent genetic
potentiality and the mothering ability of ewes [12]. Studies
carried out on different breeds demonstrated that parity had an
influence on lamb mortality, lamb birth weight, lamb weaning
weight, lamb postnatal growth rate, lambing interval, milk yield
and milk quality [13]. The neonatal period is very decisive in the
rearing of lambs. During this period, mortality is a major factor
limiting profitability in sheep farming [14]. Reductions in lamb
mortality rate would significantly increase lamb output (survival
rate) and this can be achieved only by identifying and targeting its
specific causes [15]. Though the sheep contributes significantly to
the economy of Sudan, it is imperative to increase its productive
performance to meet the ever-increasing demand for animal
proteins. This objective can be achieved by increasing the number
of lambs successfully reared per ewe in each season. Therefore,
the objective of this study was to evaluate non-genetic factors
affecting the growth traits and survival rate of desert lambs under
extensive conditions in North Kordofan, Sudan.

Materials and Methods

The present study was conducted at Foja village, Bara locality,
North Kordofan State, Sudan during December 2016 to November
2017 (Longitudes 31.47°-30.05° N, Latitudes 14.37°-13.34°E).
The mean monthly temperature ranged from 31.3 C° in April to
25.8 C° in July, annual rainfall ranging between 500-800 mm, with
peak rain in August [16].

Experimental animals

Eighty (80) ewes in different parities reared in natural grazing
were selected from the flock of Desert sheep during the normal
breeding season (February-March) for this study. Ewes were ear
tagged, weighed and divided into three groups according to their
parities as 1%, 2" and 3" parities. The born lambs (Eighty-eight 88)
from those ewes were assigned to their mothers’ groups. All ewes
and lambs were depending on natural pasture for grazing. After
parturition, all lambs were marked with ear tag and remained

with their dams for 24-48 h, lambs monitored from birth to
weaning. Lambs were treated with the necessary medication
against endo-and ecto-parasites (AGVET, USA 1.0 ml/50 kg body
weight subcutaneously Ivomec super drench). All lambs were kept
in separate enclosures constructed from iron bars and wire and
equipped with feeders and water troughs. Inside each enclosure
the animals were individually tethered at a sufficient distance
away from each other. Lambs were allowed to suckle their mothers
daily, then turned and maintained to grazing on pasture from 8.00
am to 6.00 pm. Lamb body weights were recorded at birth and
then were weighed at monthly intervals from birth to weaning.
Lamb birth and weaning weight were estimated by weighing the
lambs at these times. Growth rates were derived by taking the
difference within the period from birth to weaning and dividing
it by the time interval in days. Lamb and litter weights at weaning
were adjusted to 90 days. The lambs were fasted overnight before
being weighed. Birth weight and 90 days weight were taken using
50kg weighing balance with 200g precision.

Statistical analysis

The data were statistically analyzed according to a complete
random design. All techniques of the statistical analysis were
conducted using Statistical Package for the Social Sciences,
software package [17]. Duncan’s Multiple Range Tests (DMRT) was
also used to test significant differences among means; analysis of
covariance was carried out.

Results

Effect of parity order, birth type and sex on lamb’s birth
weight

The non-genetic factors considered in this study were shown
significantly (p<0.05) to affect birth weights of desert lambs
except parity (Table 1). Parity (dam age) due to differences in
ewe weight influenced body weights of lambs at birth but not
significant, despite that lambs born from 3™ parity attained higher
weight (2.60 + 0.14 kg) compared to those from the 2" and 1%
parities as 2.20 * 0.08kg and 2.06 * 0.10kg respectively. Birth
type exerted significant (p<0.05) effect on birth weight, whereas
Single births showed consistently higher body weights over
their twin and triplet counterparts. Likewise, twin births were
higher compared to triplets at birth (P<0.05). They had recorded
2.29 £ 0.05 kg, 1.57 + 0.12 kg and1.43 + 0.40 kg for single, twin
and triplets respectively (Table 1). Sex of lambs seemed to have
significant (p<0.05) effect on lamb’s birth weight. Males were
significantly (p<0.05) heavier than females, males were heavier at
birth 2.32 * 0.06 kg than female which scored lowest weight 1.77
+0.07 kg (Table 1).

Effect of parity, birth type and sex of lamb-on-lamb
growth performance

Each of the two major factors (type of birth and sex of lamb)
considered in this experiment had significant effect (P < 0.05) on
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lamb growth performance expect of parity order during the study
period 90 days (Table 2). Lambs born from the 2" and 3™ parties
from 0-30 days recorded better weight compared to 1st parity,
but for 30-60 days 3™ parity secured higher performance than 2
and 1° parties. In the last period 60-90 days 2nd and 3rd parties
demonstrated higher weight compared to 1% parity. Type of birth
had significant (p<0.05) effect on growth rate during 0-30 and 60-
90 days. Single lambs recorded a higher growth rate compared
with twin and triplets’ lambs during that period. Single lambs
secured 3.80+0.08 kg, 5.28+0.11kg and 10.23+0.23kg; twin lambs
3.04+£0.19kg, 4.54+0.27kg and 9.77+0.54kg and finally triplet
lambs scored the lower growth rate as 2.70+£0.63kg, 3.70+0.63kg
and 8.00+1.80kg during 0-30, 30-60 and 60-90 days from birth
respectively. There were high significant (P<0.001) effects of sex
on growth rate and the influence till 90 days (weaning) (Table 2).
Male lambs were superior to their female counterparts at birth,
0-30, 30-60 and 60-90 days. However, male kids were recorded
5.42+0.12kg, 8.24+0.16kg and 10.55+0.23kg compared with
female which were recorded 4.57+0.13kg, 7.16%0.19kg and
9.22+0.26kg during 0-30, 30-60 and 60-90 days respectively.

Table 1: Effect of parity, birth type and sex on lambs’ birth weight.

Variables No. of lambs Means +SE
Parity order

1% parity 22 2.06 +0.10

20 parity 48 2.20 +0.08

3" parity 18 2.60 +0.14

Birth type

Single 63 2.29 £ 0.05°

Twin 22 1.57 £0.12°

Triplets 3 1.43 + 0.40°
Sex of lambs

Male 49 2.32£0.06*

Female 39 1.77 £ 0.07°

Overall mean+ SE 88 2.08+0.11

ac\/alues in the same column followed with different letters are
significant at P<0.05.

Effect of parity order, birth type and sex of lambs on
lamb weaning weight and daily body gain

All fixed factors had significant (P<0.05) effect on weaning
weight and pre-weaning average daily gain except parity (Table 3).
Parity order had no significant effect on weaning weight. Despite
that lamb’s weight increase with increase parity order, weaning
weight recorded as 9.83+0.40 kg, 10.06 * 0.28 kg and 10.16 *
0.52 kg for 1% (primiparous), 2™ and 3™ parities respectively. Also,
Parity order had no significant effect on daily weight gain, lambs
from 2" parity showed faster pre-weaning average daily gain
(87.23 = 2.6g/day) in comparison to 3rd (86.85 * 4.83g/day) and
15 (85.72+ 3.65g/day) parities. Birth type had significant (p<0.05)

effect on weaning weight and daily gain (Table 3). whereas single
kids had registered higher value weaning and daily gain as
(10.23+0.23kg and 93.58+4.95g/day) compared with twin lambs
(9.77£0.54kg and 85.75+2.09 g/day) and triplets lambs which
secured lowest value of weaning and daily gain as (8.00 +1.80kg
and 73.30 + 16.42g/day) (Table 4). Birth type had significant
(p<0.05) effect on weaning weight and daily gain (Table 3). Single
births demonstrated higher weaning weight (10.23+0.23kg)
than twin (9.77+0.54kg) and triplets (8.00 +1.80kg) lamb. Twins’
lambs were heavier than triplets. Likewise, lambs from the single
demonstrated higher (P<0.05) 90-day daily gain (93.58+4.95g/
day) compared to twin (85.75+2.09 g/day) and triplets (73.30 %
16.42g/day) lambs. Similarly, twin lambs attained significantly
higher body weights gain compared with triplet lambs at 90 days.
Sex of lambs had significant (p<0.05) effect on weaning weight
and daily gain weight. However, male lambs had recorded higher
weight compared with female lambs, subsequent value were
10.55 + 0.23kg vs 9.22 * 0.26kg weaning weight for male and
female respectively and 91.39 + 2.20 g/day vs 82.46 + 2.50g/day
daily gain for male and female respectively (Table 3).

Table 2: Effect of parity, birth type and sex on lambs’ growth
performance.

. No. of
Variables lambs 0-30 day 30-60 day 60-90 day
Parity order
1t parity 21 5.00 £ 0.21 7.69 = 0.29 9.83 +0.40
2" parity 48 5.21+0.15 7.88 +£0.21 1%3% *
31 parity 18 5.21+0.27 7.94 + 0.39 1%}362 *
Birth type
Single 62 5.28+0.11a | 7.92+0.17 10'23,i
0.23°
Twin 22 454 +0.27b 7.46 £ 0.40 9.77 £ 0.54°
Triplets 3 3.90 £ 0.90c 6.30+1.32 8.00+1.80°¢
Sex of lambs
542 + 10.55
Male 49 012a 824+0.16a 0.23
Female 38 4.57 7.16+0.19b | 9.22 +0.26"
0.13b e e
Overall mean 87 5.05+0.13 7.76+ 0.18 9.97+0.25

abe \/alues in the same column followed with different letters are
significant at P<0.05 and/or P<0.01.

Effect of parity, birth type and sex of lamb on lamb’s
mortality rate

Parity order, birth type and sex of lambs also excreted
significant (p>0.05) effect on mortality and survival rate (Table
4). With The maximum survival rate 98.7% and 2.6 mortality rate.
Looking at desert flocks, showed that mortality of lambs varied
significantly (p>0.05) with the age of the dam, being highest in
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15t (primiparous) parity ewes with 4.5% mortality rate and 95%
survival rate and lowest mortality and higher survival rate in 2™
and 3" parities ewes. Single and twin had a higher survival rate
compared with triplet lambs. The mortality rate of triplet births
reached t01.59% and was not significant. Sex of lamb had exerted
significant (p<0.05) effect on mortality rate, where female lambs
recorded higher mortality rate than male lambs, like wise male
demonstrated high survival rate 100% (Table 4).

Table 3: Effect of parity order, birth type and sex of lambs on lamb
weaning weight and daily body gain.

Variables No. of lambs x:;ﬁlti;lfg w]:i‘:lll}; lg);)i‘:ly/g
Parity order
1% parity 21 9.83 £ 0.40 85.72+ 3.65
2" parity 48 10.06 +0.28 87.23£2.61
3™ parity 18 10.16 +0.52 86.85 +4.83
Birth type
single 62 13'22;* 93.58 £ 4.95°
twin 22 9.77 £ 0.54° 85.75 +2.09°
triplets 3 8.00 +1.80°¢ 73.30+16.42¢
Sex of lambs
Male 49 18:3;* 91.39 +2.20°
Female 38 9.22 £0.26° 8246+ 250"
Overall mean 87 9.97 £0.21 87.49 + 1.46

abcd\/alues in the same column followed with different letters are
significant at P<0.05.

Table 4: Effect of parity, birth type and sex of lamb-on-lamb survival
and mortality rate.

Variables No.of lambs Mortality rate | Survival rate
Parity order
1% parity 22 4.5 95.5
2" parity 41 0 100
31 parity 12 0 100
Birth type
Single 63 0 100
Twin 22 0 100
Triplets 3 1.59 98.41
Sex of lambs
Male 49 0 100
Female 38 2.6 97.4
Overall mean 88 2.6 98.7
Discussion

Effect of parity order, birth type and sex on lamb’s birth
weight

Birth weight is an economically important trait in livestock
production. It is a measure of prenatal growth, which affects

partially in post-natal development. In this study the mean birth
weight was found to be 2.08 + 0.11kg, our finding also corresponds
with El-Hag et al. [18], Idris et al. [19], Bushara and Salih [20],
and lower than finding of Rihawi et al, [21], Bela, and Haile [22],
Abegaz et al. [23] and higher than that reported by Hossain et al.
[24]. The effect of parity of dam on birth weight is thus imparted as
maternal influence whose direct influence is limited to the nursing
period. In this study parity number seemed to have no significant
effect on birth weight, same results were obtained by Assan and
Makuza [25], Macedo and Hummel [13], Aliyari et al. [26], Akta,s
and Do’gan [27], Akta,s et al. [28] and Freitas-de-Melo et al,
[29] those researchers could not find any significant differences
between the ewe age groups in terms of birth weights. Despite
that in this study lambs born to ewes in third parity secured
higher birth weight. On other hand many scholars reported parity
of the dam affected (P<0.001) birth weight of lambs; dams with
higher parities lambed heavier lambs a similar result [4,23,30-32].

Also, Freitas-de-Melo et al. [29] demonstrated that lambs born
from primiparous mothers are lighter and thus, slower to stand
up and suckle for the first time than lambs born from multiparous
mothers, the highest live weight produced lambs with the highest
birth weight, since pregnancy is a greater metabolic challenge
for primiparous than for multiparous ewes, it would appear that,
primiparous ewes prioritized the foetus at the cost of their own
growth. The scientific explanation forwarded for the increased
trend of lamb’s weight at birth with increase in dams’ parity or
age at lambing because the heavier birth weight in later parities
is attributed to heavier dam weight, larger size, and physiological
imprint in the uterus during the first pregnancy which supports
relatively greater foetal growth in subsequent pregnancies [33].
Also, could be due to better mothering ability from the later party
than the first party. Indeed, younger ewes were still growing and
there would have been a conflict with maternal nutritional needs
and a competition for nutrients for growth of young ewes and
growth of fetus, and the favorable uterine environment provided
by the older ewes [34,35]. Generally, it can be said that, in this
study the lambs born from primiparous ewes were lighter than
lambs born from multiparous ewes.

Similarly, type of birth lend itself as potential effects on birth
weight, that Lambs born as singles were 0.72 kg heavier (p <
0.001) than twins, 0.86 kg heavier than triplets. This agrees with
the works of other authors as, Taye et al. [30]; Abegaz et al. [23];
Yiheyis et al. [35]; Koncagiil et al. [32]; Akta,s and Do gan [27];
Akta s et al. [28]; Gemiyo et al. [36]; Pesantez-Pacheco et al. [37];
Habtegiorgis et al. [9] and Hagan et al. [11]. The finite capacity
of the maternal uterus space to hold foetus, coupled with the
competition between foetuses for available space and nutrients
in the uterus contribute to the lighter weights of multiple births
[33,38]. As litter size increases individual birth weights decline,
this result agrees with literature of [4,39-41]. The slightly lower
weight of twins in the adjusted group may, however, be attributed
to the insufficient frequency (fortnightly) adjustment which
resulted, perhaps, in a slight undernourishment. In addition, the
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diminished nutrition supply via blood vessels during prenatal
life as the number of foetuses in utero increase, the number
of councils attached to each foetus decreases, thus reducing
the feed supply to the foetus and hence a reduction in the birth
weight of multiple born lambs, which agreed with Gootwine et al.
[42] and Yiheyis et al. [35]. Also, Parraguez et al. [43] reported
that in twin-bearing ewes, undernourishment during pregnancy
lowers the birth weight and increases morbidity and mortality of
lambs. Litter-size-dependent intrauterine growth restriction is
evident at mid gestation when metabolic needs of the conceptus
are moderate, and over nutrition of ewes with multiple foetuses
does not promote growth of their foetuses to the size of singletons
[41]. Generally, the heavier birth weight for singles lambs might
be attributed to the intrauterine environment where a higher
availability of nutrients to the single lamb, lack of competition as
well as more space may facilitate growth, which the foetus does
not have to share with its littermates, thereby attaining higher
body weight than the twin or triplet born lambs.

In this study birth weight was significantly (P < 0.05) affected
by sex of lamb, male kids weighed significantly heavier by 0.55
kg than females’ counterparts at birth. Consistent superiority of
male kids has been widely reported by Ozder et al. [44]; Bela,
Haile [22]; Mengistie et al. [4]; Taye et al. [30]; Abegaz et al. [23];
Koncagiil et al. [32]; Aktas AH, Do"gan S [27]; Aktas et al. [28] and
Pesantez-Pacheco et al. [37]. Other studies, however, reported
contrary results that sex of lamb did not affect birth weight [45].
In general, male lambs tend to be heavier than female lambs.
These differences can be explained by the different hormonal
profiles of male and female fetuses in their endocrinological and
physiological functions, which stimulates skeletal growth [8,9,22].

Effect of parity, birth type and sex of lamb-on-lamb
growth rate

In this study, ewe parity did not influence lamb growth rate
and pre-weaning gain weight from birth to weaning. This finding
corroborates some earlier reports by Macedo and Hummel [13];
Benyietal. [46] and Gbangboche etal. [47]. Despite non-significant,
lambs from dams born three times grew twice as much as lambs
born to 2™ and primiparous ewes. The efficiency of Preweaning
growth was also reported by Marufa et al. [48] to decrease with
the advancement of parity. Relative competition for nutrients
between the still growing young dams and the developing foetus,
may be the cause of depressed growth performance in lambs. It
has been demonstrated that primiparous ewes produce less milk
[28] and therefore, their lambs grow at a slower rate than those
from multiparous ewes [49], which may very well affect their
nutritional independence from their mother and the strength of
bond during lactation. Contrary to the present results Gardner
et al. [33], Yiheyis et al. [35], Idris et al. [50] reported the effect
of parity had consistently a significant effect (p<0.05) on growth
performance increased up to fifth parity and a decrease in growth
performance was observed at sixth parity.

Bela and Haile [22] demonstrated that the lambs born to ewes
at first party had lower weight for ages and weight gains compared
to subsequent parities. This could be due to the difference in milk
supply and maternal care, since lighter and maiden ewes may be
first-time lambing, young ewes, produce less milk than average
and lack experience to take care of their lamb, which might
result in poorer maternal care. Less-developed mammary glands
and, therefore, insufficient milk production for their lambs may
be the reason for lighter lambs from 2- year-old ewes. Influence
of superior maternal environment of older ewes is expected to
be translated into better lamb performance up to weaning due
to milk production [34]. This might be explained by the greater
milk yield produced by multiparous ewes, and the tendency
to provide access to more solid contents. Corner et al. [51] and
Akta,s et al. [28] demonstrated that most likely, the reason for this
phenomenon is the body fat degradation serving as a source for
more milk production in the heavy ewes. Overall, the multiparous
ewes were characterized by greater milk production performance
and greater feed intake, resulting in a better energy balance, than
the primiparous ewes agrees with previous reports in sheep by
Morrisey et al. [52] and Piras et al. [53], Cabiddu et al. [54] and
Pesantez-Pacheco et al. [37].

Liter size had a highly significant effect on lamb growth rate,
and it was slightly higher in single compared with twins at birth
and subsequent growth rate up to weaning. This result agreed
with Bela and Haile [22]; Lamesegn et al. [55]; Gemiyo et al. [36]
and Dafur and Mbap [56] who stated that single lambs had higher
daily growth rate than multiple born lambs. Also agreed with
Yiheyis et al. [35] who demonstrated that the birth type effect
diminished at two- and three-month’s age. This might be because,
after some days’ multiple born lambs may be able to get enough
milk from their dams because of increased intensity of suckling.
Generally, differences in growth rates between singles and twins
are mainly due to the level of nutrition they are subjected to during
the preweaning period, this specifically refers to the ewe’s milk -
producing ability as affected by number of lambs suckled and the
vigour of the individual lambs as earlier observed.

Several researchers [15,36,48,50,55,57] have shown that male
lambs grow faster than female lambs before weaning. The present
study confirms these findings and indicates that part of the
advantage of male lambs in preweaning weight gains results from
the larger birth weights of males. Thus, heavier lambs at birth
indicate rapid growth rates which are expressed prenatally, and
which result in faster growth rates. Or may be due to hormonal
and environmental causes male lambs were heavier than female.
It has been attributed that the growth superiority of male lambs
to higher birth weight and presence of androgens, which play a
role in growth. The superiority may also be since males are more
aggressive and active than females and may consume more milk
and feed. Generally, the growth traits particularly pre-weaning in
mammalian are not only influenced by the genetic factors but there
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were other factors such as direct maternal effect and permanent
environmental effects [3,58]. These maternal effects reflect mainly
the dam’s milk production and mothering ability, though effects
of the uterine environment. The discrepancies may be due to
breed variation and differences in management particularly the
age of weaning and due to the weight gains during the early-pre-
weaning growth stages, also the variation may be due to small size
of experimental animals used in study.

Effect of parity order, birth type and sex of lambs on
lambs weaning weight

Weaning weights is crucial and indicates the milking ability of
the herds as well as the growth potential of the kids. In this study
Ewes’ parity has no significant effect (P> 0.05) on weaning weight
and total weight gain and average daily gain of lambs. Lambs born
at second parity gained more (87.23g) than third and first parity
lambs which gains (86.85 vs. 85.72). Differences in parity due to
ewe age affected body weights of lambs mainly at early ages, pre-
weaning and overall average daily gain. Generally higher parities
(3 and 2") attained higher body weights and faster overall
average daily gain compared with lower (1%) parity. This study
agreed with Benyi et al. [46]; Gbangboche et al. [47]; Aliyari et al.
[26]; Akta,s and Do"gan [27] and Dafur and Mbap [56] found no
significant effect of parity on weaning and pre-weaning growth
rate.

Contrary results to these research different authors find
significant effects of parity on ewes weaning weight and
preweaning gain by [28,48,51,59-61]. It is well known that
mothering ability (milk yield) increases with parity, and older
ewes are usually larger in body size and produce more milk, which
explains the and Hafezianng weights of lambs from older dams
and failure of young ewes to provide sufficient nourishment for
the growth of fetuses, which in line with Baneh and Hafezian [62].
Birth type had an important impact on the lamb’s birth weight
and at weaning [33,63]. In the current study weaning weight
of single-born lambs (10.23kg) were heavier than twins (9.77
kg) and triplets (8.00 kg). This effect could be attributed mainly
because single lambs do not have to compete for nutrients, unlike
what happens when multiple lambs were developed. The current
finding agrees with reports of Taye et al. [30]; Yiheyis et al. [35];
Korkmaz and Emsen, [41] and Habtegiorgis et al. [9]. Contrary
results to these other authors, however, did not observe effect of
litter size on weaning weight [2,45,64].

The effect of lamb’s birth type was significant (p<0.05) at pre
-weaning stage. Singles were heavier at 90 days of age i.e. they
maintained their superiority at birth till 90 days. Lambs born as
singles had the highest gains, 93.58g, followed by twins, 85.75g,
while triplets had the lowest, 73.30g. The differences between
singles and twins and twins and triplets, were significant, which
matches several studies in different breeds and management

systems [9,36,47,54,55] they stated that single lambs exhibited
higher average daily gain than twin and triplet lambs at the
pre-weaning stage. The significant effect of birth type on the
body weight at weaning was because of competition among the
multiples than singles for limited amount of milk of the dams.
Generally, singles obtain greater body weight and daily gains than
more numerous litters. It was observed in other experiments,
where single-born lambs showed a significantly greater body
weight growth and body weight at weaning in comparison to
multiparous litters [48]. According to Somavilla et al. [65], the
better daily gains of singletons may be related to the increased
availability of milk compared with twins and triplet lambs
receiving proportionally less milk they display slower growth to
weaning and lighter weaning weights [63,66].

Generally, the variation in pre-weaning growth rate by birth
type of lambs could be due to competition for milk of dam in
multiple births. A lamb’s sex had an important impact on the
lambs at weaning, with an advantage of male over female lambs
[27,28,50,63]. In the current research weaning weight secured
significantly affected by sex of lambs where male had superiority
weight (1.33kg) than their female counterparts. A great number
of authors have documented this result in sheeps [35]. This result
shows thatthe heavier weight of single over multiple lambsis partly
due to the birth weight advantage of single-born lambs. Majority
of the findings indicated that male lambs had usually higher pre-
weaning growth and grew faster than females. The superiority of
male lambs over ewe lambs is by about 8.85 g at pre weaning gain.
This might be due to attributed physiological functions, which play
amajor role in accelerating growth. The current finding results are
comparable to Mesfin et al. [57], Lamesegn et al.,[55], Marufa [48],
Gemiyo et al,, [36], Behrendt et al. [63], Habtegiorgis et al. [9]. The
superiority of males on pre-weaning average daily weight gain
was apparently might be the result of their superior birth weights
[7], thus, heavier lambs at birth indicate rapid growth rates which
are expressed prenatally, and which result in faster growth rates.
In addition, it might be to males being heavier than female due to
testosterone estrogens and progesterone hormone predominate
in male and female [4]. Other studies, however, reported contrary
results, Asmare et al. [6], Hagan et al. [11] reported that lamb sex
has no significant effect weaning weight, and average daily gain
from lambing to weaning,

Effect of parity, birth type and sex of lamb on lamb’s
mortality rate

Various workers have also examined the effects of parity and
have reported a curvilinear effect, like that of dam age. However,
parity and age of dams are usually highly confounded, and it is
therefore difficult to separate these two effects. In this study 1
and 2" parities born lambs had higher survival rate compared
to lamb in 3™ parity that had higher mortality rate. Several
researchers have widely documented similar results [51,55,67].
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Lambs born to smaller lambs have lower survival rates compared
with lambs born to mature ewes. This might be due to the first
and second parity ewes producing enough milk to nurse their
lambs. Contrast to those results that parity of ewes did not affect
survival and mortality rates match the finding of Khan et al. [14]
and Vatankhah and Talebi [68].

The pre-weaning survivability in single born lambs is not
different (p>0.05) from those of twins and triplets, this agrees
with Hatcher et al. [69] and Hagan et al. [11] who reported no
difference between the odds of death in twin lambs as against
single born lambs. Also, in line with Korkmaz and Emsen [41]
he stated that survival rate was lower for triplets 74% compared
with twin 845 and single 88%. The high survival rate in single and
twin born lambs match the finding of Lamesegn et al. [55] who
reported that Single born lambs had higher survival rate than
twins (97.06 vs 78.57 %). This might be due to lambs born single
being sole user of dam milk and had better body weight during
birth. Our findings could be explained by the good care given
to dams and their lambs during the pre-weaning stage, which
ensures all lambs have equal chance at survival till weaning.
Also, the mortality rate of triplet births reached t01.59% which is
lower than that reported by Gemiyo et al. [36]. Generally, triplets
are lighter at birth than twins or singletons and this has negative
consequences for their survival. Therefore, increasing birth
weight should be advantageous and increase their survival [70]. In
contrast to this study Vatankhah and Talebi [68] reported different
results that type of birth affect mortality rate and survival rate and
he concluded that animals born as twins have much higher death
rates than those born as single mainly due to lower birth weights
and lower milk availability per lamb.

The effect of sex was significant, and females survived well
than males, single born lambs had consistently higher survival
than lambs born as multiples. The current results match the
finding of Mengistie et al. [71]; Lamesegn et al.,, [54]; Hagan et al.
[11] and Habtegiorgis et al. [9] who documented those Male lambs
had better survival rate than female (96.30 vs 85.71 %). The higher
survival rate of male lambs might be attributed to the preferential
management of male lambs in terms of feed and medications to
guarantee the superiority of rams during ram selection. Contrast
Markos [7]; Vatankhah and Talebi [68] and Kutluca and Emsen
[41] stated that sex was not affected survivability and mortality
rates, with high survival rate for female 86% compared with male
as 78% and concluded that male animals have a greater risk of
death as compared to females. Obviously, the sample size that
used in this experiment for male lambs was larger (49) compared
with females (38) which may affect the significance level between
male and female lambs. This needs further investigation on the
relationship between the sex of lamb and pre-weaning lamb
mortality. Generally, increasing the number of lambs born over
time will decrease their chances of survival. Thus, improvement
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of management interventions for multiple-born lambs should
be paid greater attention. This difference might be attributed to
different farm management programs. Farm management and
particularly feeding programs, have a major effect on certain
parameters including birth weight.

Conclusion

Under the conditions of this study, environmental factors
(parity number litter size and sex of lamb) have large effects
upon lamb growth and preweaning body gain and survival and
mortality rates. However, their importance is reduced if the
differences due to birth weight are removed. Birth weight has
a large effect upon rate of loss, with a curvilinear relationship
between weight and the rate of lamb mortality. These results have
practical implications not only for the husbandry of the sheep as
an economical commodity, but also for the increased knowledge
of factors that significantly influence variation in growth traits in
Desert sheep in North Kordofan, Sudan and should be considered
in the development of sound strategies to raise production.

Acknowledgement

The authors are grateful to the technical staff of the EL-Obeid
Research Station, Agricultural Research Corporation for providing
chemical analysis. I would like to thank all sheep herders in Foja
village, Bara locality, North Kordofan State whom helping in data
collection and management of the sheep flock.

References

1. Ibrahim A, Artama WT, Budisatria IGS, Yuniawan R, Atmoko BA, et al.
(2021) Regression model analysis for prediction of body weight from
body measurements in female Batur sheep of Banjarnegara District,
Indonesia. Biodiversitas 22 (7): 2723-2730.

2. AthifalR, Sari A, Maharani D, Budisatria IGS, Bintara S, etal. (2022) The
pre-weaning growth of lambs from crossbreeding between Garut ewes
and Dorper rams. Biodiversitas 23: 5738-5743.

3. Baneh H, Hafezian SH, Gholizadeh ARM, Rahimi G (2010) Estimation of
genetic parameters of body weight traits in Ghezel sheep. Asian-Aust ]
Anim Sci 23(2): 149-153.

4. Mengistie T, Abebe G, Solomon G, Sisay L, Abebe M, et al. (2009) Growth
performances of Washera sheep under small holder management
systems in Yilmanadensa and Quarit districts, Ethiopia. Trop Anim
Health Prod 42(4): 659-667.

5. Solomon A, Hegde BP, Mengistie T (2011) Growth and Physical Body
Characteristics of Gumuz Sheep under Traditional Management
Systems in Amhara Regional State, Ethiopia. Livestock Res Rural Dev
23.

6. Asmare S, Alemayehu K, Abegaz S, Haile A (2021) On-farm evaluation of
growth and reproductive performances of Washera and Gumuz sheep
in northwestern Ethiopia: Basics for setting up breeding objectives/
goals. Plos One 16(7): e0254924.

7. Markos T (2006) Productivity and health of indigenous sheep breeds
and crossbreds in the central Ethiopian highlands; Faculty of Medicine
and Animal Science Department of Animal Breeding and Genetic Ph.D.
dissertation, Swedish University of Agricultural Sciences, Uppsala,

How to cite this article: Bushara |, Rogaya M Idris. Growth performance and survival rates of Desert lambs under grazing condition in North Kordofan

State, Sudan. Dairy and Vet Sci J. 2024; 16(3): 555937. DOI:10.19080/]DVS.2024.16.555937


http://dx.doi.org/10.19080/JDVS.2024.16.555937
https://smujo.id/biodiv/article/view/8459
https://smujo.id/biodiv/article/view/8459
https://smujo.id/biodiv/article/view/8459
https://smujo.id/biodiv/article/view/8459
https://pubmed.ncbi.nlm.nih.gov/19876754/
https://pubmed.ncbi.nlm.nih.gov/19876754/
https://pubmed.ncbi.nlm.nih.gov/19876754/
https://pubmed.ncbi.nlm.nih.gov/19876754/
https://pubmed.ncbi.nlm.nih.gov/34283870/
https://pubmed.ncbi.nlm.nih.gov/34283870/
https://pubmed.ncbi.nlm.nih.gov/34283870/
https://pubmed.ncbi.nlm.nih.gov/34283870/
https://www.scirp.org/reference/referencespapers?referenceid=2022885
https://www.scirp.org/reference/referencespapers?referenceid=2022885
https://www.scirp.org/reference/referencespapers?referenceid=2022885
https://www.scirp.org/reference/referencespapers?referenceid=2022885

Journal of Dairy & Veterinary Sciences

Sweden pp. 11-63.

8. Vlahek I, Ekert kabalin A, Mencik S, Mauri¢ Maljkovi¢ M, Piplica A,
et al. (2021) The effect of non-genetic factors on the birth weight of
Romanov sheep. Vet arhiv 91(6): 615-624.

9. Habtegiorgis K, Getachew T, Haile A, Kirmani M, Jimma A (2022)
Reproductive and productive performance of Doyogena sheep
managed under a community-based breeding program in Ethiopia.
Livestock Research for Rural Development 34(10).

10. Assan N (2020) Dam breed effect and other dam related non-genetic
factors as determinants of growth traits in goats and sheep production.
Sci ] Rev 9: 616-633.

11.Hagan BA, Salifu S, Asumah C, Yeboah ED, Boa-Amponsem K (2022)
Effects of genetic and non-genetic factors on body weight, pre-weaning
growth, birth type and pre-weaning survivability of lambs in a sheep
nucleus station. Livestock Res Rural Dev 34(4).

12. Aemero Y, Firew T, Mussie H, Mengistie T (2012) Pre-Weaning Growth
Performance of Sekota Sheep Breed in Waghimra Zone, Ethiopia 2(4):
340-343.

13.Macedo R, Hummel JD (2006) Influence of parity on productive
performance of Pelibuey ewes under intensive management in the
Mexican dry tropics. Livestock Res Rural Dev 18(6).

14.Khan A, Sultan Muhammad A, Julvi Muhammad A, Hussan I (2006) Risk
factors of lamb mortality in Pakistan. Anim Res 55(4): 301-311.

15. Deribe G, Girma A, Azage T (2014) Influences of non-genetic factors
on early growth of Adilo lambs under farmer’s management systems,
southern Ethiopia. Trop Anim Health Prod 46(2): 323-329.

16. Technoserve A (1987) Credit component base line survey. Technoserve
Inc, Agricultural Bank of Sudan. US agency of Agricultural Development,
El Obeid, Sudan pp. 204.

17.SPSS Version 20.0 (2011) Software Package for Social Sciences for
Window.

18.El-Hag FM, Ahmed MKA, Salih MA, Mohamed Khair (2007)
Supplementary feeding to improve Desert sheep productivity under
dry land farming. Tropical Sci 47(1): 26-32.

19. Idris AM, Kijora C, El-Hag FM, Salih A (2018) Effect of feed flushing and
steaming-up during summer season on reproductive performance in
desert ewes and lamb growth, under semi-arid tropical environment.
In: 13th International Conference on Agriculture & Horticulture.
September Zurich, Switzerland, p. 10-12.

20. Busharal, Hind Salih A (2023b) Productivity of Desert lambs as effected
by Nutrition in North Kordofan State, Sudan. Int ] Agri Res 6(5): 11-24.

21.Rihawi S, Iniguez L, Rischkowsky BA (2006) Feeding management
strategies to reduce the risks in milk production of Awassi sheep
in Northern Syria. Report. ICARDA (the International Center for
Agricultural Research in the Dry Areas). Aleppo. Syria.

22.Bela B, Haile A (2009) Factors affecting growth performance of sheep
under village management conditions in the southwestern part of
Ethiopia. Livestock Res Rural Dev 21(11).

23.Abegaz S, Hegde BP, Taye M (2011) Growth and Physical Body
Characteristics of Gumuz Sheep under Traditional Management
Systems in Amhara Regional State, Ethiopia. Livestock Res for Rural
Dev 23(5).

24.Hossain I, Khan KI, Momin M, Das A (2020) Effects of protein
supplements on fertility and assessment of the fertility genes (GDF9
and BMP15) in indigenous sheep of Bangladesh. ] Appl Anim Res 48(1):
484-491.

25. Assan N, Makuza SM (2005) The effect of non-genetic factors on birth

008

and weaning weight in three sheep breeds of Zimbabwe. Asian Aust ]
Amin Sci 18(2): 151-157.

26. Aliyari D, Moeini MM, Shahir MH, Sirjani MA (2012) Effect of BSC, live
weight and age on reproductive performance of Afshari Ewes. Asian ]
Anim Vet Adv 7(9): 904-909.

27.Aktas AH, Dogan S (2014) Effect of live weight and age of Akkaraman
ewes at mating on multiple birth rate, growth traits, and survival rate
of lambs. Turk ] Vet Anim Sci 38(2): 176-182.

28. Akta,s, AH, Dursun S, Dogan S, Kiyma Z, Demirci U, et al. (2015) Effects
of ewe live weight and age on reproductive performance, lamb growth,
and survival in Central Anatolian Merino sheep. Arch Anim Breed
58(2): 451-459.

29. Freitas-de-Melo A, Pérez-Clariget R, Terrazas A, Ungerfeld R, Freitas-
de-Mel A (2021) Ewe-lamb bond of experienced and inexperienced
mothers undernourished during gestation. Sci Rep 11(1): 4634.

30.Taye M, Abebe G, Gizaw S, Lemma S, Mekoya A, et al. (2010) Growth
performances of Washera sheep under smallholder management
systems in Yilmanadensa and Quarit districts, Ethiopia. Trop Anim
Health Prod 42: 659-667.

31. Magafia-Monforte ]G, Huchin M, Ake R], Segura JC (2013) A field study
of reproductive performance and productivity of Pelibuey ewes in
Southeastern Mexico. Trop Anim Health Prod 45(8): 1771-1776.

32.Koncagiil S, Vural ME, Karatas A, Ak¢a N, Bingdl M (2013) Reproductive
performance of ewes and growth characteristics of lambs in Zom
Sheep reared in Karacada’g District, Kafkas University. Vet Fak Derg
19: 63-68.

33. Gardner DS, Buttery PJ, Daniel Z, Symonds ME (2007) Factors affecting
birth weight in sheep: maternal environment. Reproduction 133(1):
297-307.

34.Duguma G, Schoeman SJ, Cloete SWP, Jordan GF (2002) The influence
of non-genetic factors on early growth traits in the Tygerhoek Merino
lambs. Ethiop ] Anim Product 2(1): 127-141.

35.Yiheyis A, Tegegn F, Melekot M, Taye M (2012) Pre-weaning growth
performance of Sekota sheep breed in Waghimra zone, Ethiopia. Online
] Anim Feed Res 2(4): 340-343.

36. Gemiyo D, Girma A, Gebeyehu G, Asrat T, Belete S, et al. (2017) Early
growth and survival rates of crossbred lambs (Dorper x indigenous)
under semi-intensive management at Areka, Southern Ethiopia: Effects
of non-genetic factors. Afr ] Agri Res 12(23): 2008-2016.

37.Pesantez-Pacheco JL, Heras-Molina A, Torres-Rovira L, Sanz-Fernandez
MV, Garcia-Contreras C, et al. (2019) Influence of Maternal Factors
(Weight, Body Condition, Parity, and Pregnancy Rank) on Plasma
Metabolites of Dairy Ewes and Their Lambs. Animals 9 (4): 122.

38. Ayele A (2015) Pre-Weaning Growth Performances and Survival Rate
of Lambs in the highlands of Ethiopia. Debre-Birhan Agri Res Center,
Debre-Birhan, Ethiopia 5(13): 1-9.

39.Mishra AK, Arora AL, Kumar S, Gupta DC, Singh VK (2007) Ewe
productivity efficiency of single and multiple lambs bearing of Garole,
Malpura and Their Crossbred Ewes. Indian ] Animal Sci 77(8): 767-772.

40.Yilmaz O, Denk H, Bayram D (2007) Effects of lambing season, sex and
birth type on growth performance in Norduz lambs. Small Ruminant
Res 68(3): 336-339.

41.Korkmaz M, Kutluca Emsen E (2016) Growth and reproductive traits
of purebred and crossbred Romanov lambs in Eastern Anatolia. Anim
Reprod 13(1): 3-6.

42.Gootwine E, Spencer TE, Bazer FW (2007) Litter-size dependent
intrauterine growth restriction in sheep. Animal 1(4): 547-564.

How to cite this article: Bushara |, Rogaya M Idris. Growth performance and survival rates of Desert lambs under grazing condition in North Kordofan

State, Sudan. Dairy and Vet Sci J. 2024; 16(3): 555937. DOI:10.19080/]DVS.2024.16.555937


http://dx.doi.org/10.19080/JDVS.2024.16.555937
https://www.scirp.org/reference/referencespapers?referenceid=2022885
https://hrcak.srce.hr/clanak/394039
https://hrcak.srce.hr/clanak/394039
https://hrcak.srce.hr/clanak/394039
https://lrrd.cipav.org.co/lrrd34/10/3494kebe.html
https://lrrd.cipav.org.co/lrrd34/10/3494kebe.html
https://lrrd.cipav.org.co/lrrd34/10/3494kebe.html
https://lrrd.cipav.org.co/lrrd34/10/3494kebe.html
https://www.lrrd.cipav.org.co/lrrd34/4/3430bern.html
https://www.lrrd.cipav.org.co/lrrd34/4/3430bern.html
https://www.lrrd.cipav.org.co/lrrd34/4/3430bern.html
https://www.lrrd.cipav.org.co/lrrd34/4/3430bern.html
https://animres.edpsciences.org/articles/animres/abs/2006/04/z205055/z205055.html
https://animres.edpsciences.org/articles/animres/abs/2006/04/z205055/z205055.html
https://europepmc.org/article/med/24174269
https://europepmc.org/article/med/24174269
https://europepmc.org/article/med/24174269
https://onlinelibrary.wiley.com/doi/abs/10.1002/ts.188
https://onlinelibrary.wiley.com/doi/abs/10.1002/ts.188
https://onlinelibrary.wiley.com/doi/abs/10.1002/ts.188
https://gphjournal.org/index.php/ar/article/view/867/
https://gphjournal.org/index.php/ar/article/view/867/
https://www.scirp.org/reference/referencespapers?referenceid=2430732
https://www.scirp.org/reference/referencespapers?referenceid=2430732
https://www.scirp.org/reference/referencespapers?referenceid=2430732
https://www.scirp.org/reference/referencespapers?referenceid=2430732
https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1830779
https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1830779
https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1830779
https://www.tandfonline.com/doi/full/10.1080/09712119.2020.1830779
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.2005.151
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.2005.151
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.2005.151
https://scialert.net/abstract/?doi=ajava.2012.904.909
https://scialert.net/abstract/?doi=ajava.2012.904.909
https://scialert.net/abstract/?doi=ajava.2012.904.909
https://journals.tubitak.gov.tr/veterinary/vol38/iss2/10/
https://journals.tubitak.gov.tr/veterinary/vol38/iss2/10/
https://journals.tubitak.gov.tr/veterinary/vol38/iss2/10/
https://aab.copernicus.org/articles/58/451/2015/
https://aab.copernicus.org/articles/58/451/2015/
https://aab.copernicus.org/articles/58/451/2015/
https://aab.copernicus.org/articles/58/451/2015/
https://pubmed.ncbi.nlm.nih.gov/33633353/
https://pubmed.ncbi.nlm.nih.gov/33633353/
https://pubmed.ncbi.nlm.nih.gov/33633353/
https://link.springer.com/article/10.1007/s11250-009-9473-x
https://link.springer.com/article/10.1007/s11250-009-9473-x
https://link.springer.com/article/10.1007/s11250-009-9473-x
https://link.springer.com/article/10.1007/s11250-009-9473-x
https://pubmed.ncbi.nlm.nih.gov/23765552/
https://pubmed.ncbi.nlm.nih.gov/23765552/
https://pubmed.ncbi.nlm.nih.gov/23765552/
https://pubmed.ncbi.nlm.nih.gov/17244755/
https://pubmed.ncbi.nlm.nih.gov/17244755/
https://pubmed.ncbi.nlm.nih.gov/17244755/
https://www.scirp.org/reference/referencespapers?referenceid=2430769
https://www.scirp.org/reference/referencespapers?referenceid=2430769
https://www.scirp.org/reference/referencespapers?referenceid=2430769
https://pubmed.ncbi.nlm.nih.gov/30925737/
https://pubmed.ncbi.nlm.nih.gov/30925737/
https://pubmed.ncbi.nlm.nih.gov/30925737/
https://pubmed.ncbi.nlm.nih.gov/30925737/
https://epubs.icar.org.in/index.php/IJAnS/article/view/10374
https://epubs.icar.org.in/index.php/IJAnS/article/view/10374
https://epubs.icar.org.in/index.php/IJAnS/article/view/10374
https://www.sciencedirect.com/science/article/abs/pii/S0921448805004864
https://www.sciencedirect.com/science/article/abs/pii/S0921448805004864
https://www.sciencedirect.com/science/article/abs/pii/S0921448805004864
https://www.sciencedirect.com/science/article/pii/S1751731107691897
https://www.sciencedirect.com/science/article/pii/S1751731107691897

Journal of Dairy & Veterinary Sciences

43. Parraguez VH, Sales F, Peralta Oscar A, Narbona E, Lira R, et al. (2020)
Supplementation of Underfed Twin-Bearing Ewes with Herbal
Vitamins C and E: Impacts on Birth Weight, Postnatal Growth, and Pre-
Weaning Survival of the Lambs. Animals 10(4): 652.

44.0zder M, Sezenler T, Onal AR, Ceyhan A (2009) Genetic and non-genetic
parameter estimates for growth traits in Turkish Merino lambs. ] Anim
Vet Adv 8: 1729-1734.

45. Ampong E, Obese FY, Ayizanga RA (2019) Growth and reproductive
performance of West African Dwarf Sheep (Djallonké) at the Livestock
and Poultry Research Centre, University of Ghana. Livestock Res Rural
Dev 31(1).

46.Benyi K, Norris D, Karbo N, Kgomo KA (2006) Effects of genetic and
environmental factors on pre-weaning and post-weaning growth in
West African crossbred sheep. Tropic Anim Health Production 38: 547-
554.

47.Gbangboche AB, Adamou-Ndiaye M, Youssao AKI, Farnir F, Detilleux ], et
al. (2006) Non-genetic factors affecting the reproduction performance,
lamb growth and productivity indices of Djallonke sheep. Small
Ruminant Res 64: 133-142.

48.Marufa E, Taye M, Abebe G, Tera A, Jimma A (2017). Effect of Non-
Genetic Factors on Reproductive and Growth Performance of Abera
Sheep under Community Based Breeding Program in SNNPRS Ethiopia.
J Adv Dairy Res 5: 196.

49. Teklebrhan T, Urge M, Mekasha Y, Baissa M (2014) Pre-weaning growth
performance of crossbred lambs (Dorper x indigenous sheep breeds)
under semi-intensive management in eastern Ethiopia. Trop Anim
Health Prod 46(2): 455-460.

50.1dris A, Kijora C, El-Hag FM, Salih AM, Sayed Ali FE (2014) Climate
change adaptation strategies for sheep production in range land of
Kordofan Region. World Essays ] 1(1): 20-25.

51. Corner RA, Mulvaney FJ, Morris ST, West DM, Morela PCH, et al. (2013)
A comparison of the reproductive performance of ewe lambs and
mature ewes. Small Ruminant Res 114(1): 126-133.

52.Morrisey AD, Cameron AWN, Caddy D], Tilbrook AJ (2007) Predicting
milk yield in sheep used for dairying in Australia. ] Dairy Sci 90(11):
5056-5061.

53.Piras M, Ligios S, Sitzia M, Fois N (2007) Out-of-season sheep milk
production in Sardinia. It. ] Anim Sci 6(Suppl 1): 588-590.

54.Cabiddu A, Dattena M, Decandia M, Molle G, Lopreiato, V, et al. (2020)
The effect of parity number on the metabolism, inflammation, and
oxidative status of dairy sheep during the transition period. ] Dairy Sci
103(9): 8564-8575.

55. Lamesegn D, Tegegne F, Mekuriaw Y, Chanie D (2015) Online ] Animal
Feed Res 8(6): 145-149.

56.Dafur BS, Mbap ST (2021) Analysis of factors affecting pre-weaning
and post-weaning daily gains in Nigerian breeds of sheep. Nig ] Anim
Prod 48(3): 154-161.

57.Mesfin L, Mussie H, Gizew M (2014) Evaluation of growth performance
of Local and Droper x Local crossbred sheep in Eastern Amhara Region,
Ethiopia. Bahir Dar University 4(4): 787-794.

58.Rashidi A, Mokhtari MS, Safi JA, Mohammad AMR (2008) Genetic
parameter estimates of pre-weaning growth traits in Kermani sheep.
Small Ruminant Res 74(1): 165-171.

59.Momoh OM, Rotimi EA, Dim NI (2013) Breed effect and nongenetic
factors affecting growth performance of sheep in semi-arid region of
Nigeria. ] Appl Biosci 67: 5302- 5307.

60. Pain SJ, Loureiro MFP, Kenyon PR, Blair HT (2015) The effect of dam
age on ewe offspring productive performance and efficiency. Proc New
Zealand Soc Animal Production 75: 239-242.

61. Getachew T, Gizaw S, Wurzinger W, Haile A, Rischkowsky B, et al.
(2015) Survival analysis of genetic and non-genetic factors influencing
Ewe longevity and lamb survival of Ethiopian sheep breeds. Livest Sci
176: 22-32.

62.Baneh H, Hafezian SH (2009) Effects of environmental factors on
growth traits in Ghezel sheep. Afr ] Biotechnol 8(12): 2903-2907.

63.Behrendt R, Hocking Edwards JE, Gordon D, Hyder M, Kelly M, et al.
(2019) Offering maternal composite ewes higher levels of nutrition
from mid-pregnancy to lambing results in predictable increases in
birth weight, survival and weaning weight of their lambs. Anim Product
Sci 59(10): 1906-1922.

64. Akif Cam M, Mustafa O, Koray K, Ali Vaiz G, Ercan S (2017) Market
productivity of single and twin bearing Karayaka Ewes. Acad ] Biotech
5(6): 84-90.

65. Somavilla AL, Dias LT, Almeida TR (2012) Environmental and genetic
effects on confirmation, precocity and musculature traits at weaning in
Suffolk lambs. Small Rumin Res 102(2): 131-134.

66. Paganoni BL, Ferguson MB, Kearney GA, Thompson AN (2014)
Increasing weight gain during pregnancy results in similar increases
in lamb birthweights and weaning weights in Merino and non-Merino
ewes regardless of sire type. Animal Production Sci 54: 727-735.

67.Kenyon PR, Thompson AN, Morris ST (2014) Breeding ewe lambs
successfully to improve lifetime performance. Small Ruminant Res
118: 2-15.

68. Vatankhah M, Talebi MA (2009) Genetic and Non-genetic Factors
Affecting Mortality in Lori-Bakhtiari Lambs. Asian-Aust ] Anim Sci
22(4): 459-464.

69. Hatcher S, Hinch GN, Kilgour R], Holst P], Refshauge PG, et al. (2010)
Lamb survival balancing genetics, selection and management. AFBM

17(2).

70.Kenyon PR, Roca Fraga F], Blumer S, Thompson AN (2019) Triplet
lambs and their dams - a review of current knowledge and management
systems, New Zealand ] Agri Res 62(4): 399-437.

71.Mengestie T, Girma A, Sisay L, Solomon G, Abebe M (2011)
Reproductive Performance and Survival of Washera Sheep under
Traditional Management System at Yilmanadensa and Quarit Districts
of the Amhara National Regional State, Ethiopia. ] Animal Vet Adv 10
(9): 1158-1165.

How to cite this article: Bushara |, Rogaya M Idris. Growth performance and survival rates of Desert lambs under grazing condition in North Kordofan
State, Sudan. Dairy and Vet Sci J. 2024; 16(3): 555937. DOI:10.19080/]DVS.2024.16.555937


http://dx.doi.org/10.19080/JDVS.2024.16.555937
https://pubmed.ncbi.nlm.nih.gov/32283780/
https://pubmed.ncbi.nlm.nih.gov/32283780/
https://pubmed.ncbi.nlm.nih.gov/32283780/
https://pubmed.ncbi.nlm.nih.gov/32283780/
https://pubmed.ncbi.nlm.nih.gov/17265770/
https://pubmed.ncbi.nlm.nih.gov/17265770/
https://pubmed.ncbi.nlm.nih.gov/17265770/
https://pubmed.ncbi.nlm.nih.gov/17265770/
https://www.sciencedirect.com/science/article/abs/pii/S0921448805001240
https://www.sciencedirect.com/science/article/abs/pii/S0921448805001240
https://www.sciencedirect.com/science/article/abs/pii/S0921448805001240
https://www.sciencedirect.com/science/article/abs/pii/S0921448805001240
https://pubmed.ncbi.nlm.nih.gov/24307389/
https://pubmed.ncbi.nlm.nih.gov/24307389/
https://pubmed.ncbi.nlm.nih.gov/24307389/
https://pubmed.ncbi.nlm.nih.gov/24307389/
https://www.sciencedirect.com/science/article/abs/pii/S0921448813001879
https://www.sciencedirect.com/science/article/abs/pii/S0921448813001879
https://www.sciencedirect.com/science/article/abs/pii/S0921448813001879
https://www.sciencedirect.com/science/article/pii/S0022030207719744
https://www.sciencedirect.com/science/article/pii/S0022030207719744
https://www.sciencedirect.com/science/article/pii/S0022030207719744
https://www.tandfonline.com/doi/abs/10.4081/ijas.2007.1s.588
https://www.tandfonline.com/doi/abs/10.4081/ijas.2007.1s.588
https://pubmed.ncbi.nlm.nih.gov/32684448/
https://pubmed.ncbi.nlm.nih.gov/32684448/
https://pubmed.ncbi.nlm.nih.gov/32684448/
https://pubmed.ncbi.nlm.nih.gov/32684448/
https://njap.org.ng/index.php/njap/article/view/2973
https://njap.org.ng/index.php/njap/article/view/2973
https://njap.org.ng/index.php/njap/article/view/2973
https://www.sciencedirect.com/science/article/abs/pii/S0921448807001563
https://www.sciencedirect.com/science/article/abs/pii/S0921448807001563
https://www.sciencedirect.com/science/article/abs/pii/S0921448807001563
https://www.ajol.info/index.php/jab/article/view/95053
https://www.ajol.info/index.php/jab/article/view/95053
https://www.ajol.info/index.php/jab/article/view/95053
http://www.nzsap.org/proceedings/2015/effect-dam-age-ewe-offspring-productive-performance-and-efficiency
http://www.nzsap.org/proceedings/2015/effect-dam-age-ewe-offspring-productive-performance-and-efficiency
http://www.nzsap.org/proceedings/2015/effect-dam-age-ewe-offspring-productive-performance-and-efficiency
https://www.sciencedirect.com/science/article/abs/pii/S1871141315001493
https://www.sciencedirect.com/science/article/abs/pii/S1871141315001493
https://www.sciencedirect.com/science/article/abs/pii/S1871141315001493
https://www.sciencedirect.com/science/article/abs/pii/S1871141315001493
https://www.ajol.info/index.php/ajb/article/view/60943
https://www.ajol.info/index.php/ajb/article/view/60943
https://www.sciencedirect.com/science/article/abs/pii/S0921448811002604
https://www.sciencedirect.com/science/article/abs/pii/S0921448811002604
https://www.sciencedirect.com/science/article/abs/pii/S0921448811002604
https://www.sciencedirect.com/science/article/abs/pii/S0921448813004331
https://www.sciencedirect.com/science/article/abs/pii/S0921448813004331
https://www.sciencedirect.com/science/article/abs/pii/S0921448813004331
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.2009.80318
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.2009.80318
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.2009.80318
https://www.tandfonline.com/doi/full/10.1080/00288233.2019.1616568
https://www.tandfonline.com/doi/full/10.1080/00288233.2019.1616568
https://www.tandfonline.com/doi/full/10.1080/00288233.2019.1616568

Journal of Dairy & Veterinary Sciences

This work is licensed under Creative
Commons Attribution 4.0 License

DOI:10.19080/JDVS.2024.16.555937

Your next submission with Juniper Publishers

will reach you the below assets

¢ Quality Editorial service

¢ Swift Peer Review

 Reprints availability

e E-prints Service

¢ Manuscript Podcast for convenient understanding

¢ Global attainment for your research

» Manuscript accessibility in different formats

( Pdf, E-pub, Full Text, Audio)

¢ Unceasing customer service

Track the below URL for one-step submission
https://juniperpublishers.com/online-submission.php

m How to cite this article: Bushara |, Rogaya M Idris. Growth performance and survival rates of Desert lambs under grazing condition in North Kordofan
State, Sudan. Dairy and Vet Sci J. 2024; 16(3): 555937. DOI:10.19080/]DVS.2024.16.555937


http://dx.doi.org/10.19080/JDVS.2024.16.555937
https://juniperpublishers.com/submit-manuscript.php
http://dx.doi.org/10.19080/JDVS.2024.16.555937

