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Abstract

A total of 773 records of Awassi = 547, Najdi = 124 and Erbi = 102 sheep raised under semi-intensive system at Animal production
Research Station - Al-Shahaniya, Al-Shahaniya Municipality, Qatar for 3 years (2021-2023) were analyzed to investigate the
productive and reproduction performance in relation to season of lambing, the traits were birth weight (BW), weaning weight (WW),
preweaning daily gain (PWDG), Age at first lambing (AFL), lambing interval (LI), litter size at birth (LSB), single birth% (SB), twin
birth% (TB), fertility% (F) and preweaning mortality rate (PWM). The study revealed superior value records of Najdi sheep in birth
weight, weaning weight, preweaning daily gain and preweaning mortality rate. Whereas Awassi showed the less records in age at
first lambing as 11.9 and 11.7 months in winter and summer respectively. Najdi ewes were excelled on other sheep breeds in litter
size at birth in summer (1.33), fertility (91%) also it showed the highest preweaning mortality (17.2%). Erbi sheep noted the highest
(P < 0.01) interlambing period of 14.6 months. The findings derived from this study might serve as a foundational reference for

formulating a plan aimed at enhancing the productive and reproductive traits of the studied sheep breed.
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Introduction

Small ruminants play a vital role in food security and livelihoods, particularly in extremely stressful and diverse climatic environments.
Generally raising sheep and goats’ ranches with relatively large groups rely on lower inputs of feed, water, and labor. Sheep and goats
are characterized by their adaptability to hot environments than large ruminants and have a good ability to survive, produce different

products, and reproduce [1]. Their breeding and production systems are generally divided into the closed system and the open system.

Sheep are among the most widely bred livestock in the State of Qatar, it represents about 62% of the total number of livestock (1.47
million heads). The number of sheep in the country reached about 921 thousand heads, Awassi comes in the first rank with 57% followed

by 34% of Erbi breed type while other sheep breeds and their crosses come in the third rank 9% of the sheep population [2].
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Sheep possess remarkable production and reproduction characteristics that have a profound impact on the economy and industry
within the livestock sector [3]. These characteristics play an essential role for the advancement of livestock breeding programs [4]. The
economic value of sheep is greatly influenced by their reproductive traits, such as the age at first lambing, litter size, and lambing interval.
These traits hold immense importance in all sheep production systems [5]. Moreover, the reproductive performance of sheep is a vital
determinant of flock production efficiency, especially in developing regions like Africa and Asia, where the sheep industry holds immense

significance [6].

Good reproductive performance reflects the economics of sheep farming hence maintaining a sufficiently high level of reproductive
efficiency in ewes is the primary cause of high economic value. Research outcomes from different studies identified that many factors
influence reproductive performance such as season of lambing, age, nutrition management, rams’ performance, and genetics [7-9].
Few information had been reported on productive and reproductive performance of sheep breeds raised in Qatar so, this study aims to
evaluate the productive performance and reproductive traits of Awassi, Najdi and Erbi sheep breeds reared under semi-intensive system

in relation to season of lambing.

Materials and Methods

Data and geographical site of the research

The data were obtained from records of 793 of three sheep breeds (Awassi = 547, Najdi = 122, and Erbi = 124) at Animal Production
Research Station - Al-Shahaniya, Al-Shahaniya Municipality, Qatar. The station is located 25 km to the west of the capital Doha at 25°21’' N
and 51°14’ E. The data were spread over three successive years from 2021 to 2023 and categorized according to the studied sheep breed
and season including winter (October - March) and summer (April - September). The studied productive traits were birth weight (BW),
weaning weight (WW) and preweaning daily gain (PWDG), and the studied reproductive traits were age at first lambing (AFL), lambing
interval (LI), preweaning mortality (PWM), litter size at birth (LSB), single birth% (SB), twinning birth% (TB) and fertility% (F).

Age at first lambing = Age at first kidding in months

Lambing interval = Months between successive lambing

ewes lambed

P1'ewea11ing mor'l:a]ity [%} - Number of preweaning death lambz <100
Mean number of the flock

Litter size at birth = Numbers of resulted lambs

Number of born ewes

Single birth (%) = Numbers of single birth 100
Number of ewes give birth

Twiningmte birth [%] — Numbers af twin birth <100
Number of ewes give birth

Fertility rate (%4) = Number of aborted and birthing ewes

100

Number of ewes exposed

Flock management

All sheep were raised in a semi-intensive system known as stall feeding. Each breed was housed separately in their own barns, all of

which maintained the same environmental conditions. Sheep were grouped basing on their age and physiological status, such as adult
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rams, dry dams, milking dams, weaned females, and weaned males. Lambs were separated from their dams during the night. The barns
are half-shaded, with sandy floors and stainless-steel drinkers and feeders. Dry dams, mature rams, and weaners were given dried Rhodes
as roughages, with a daily rate of 1 kg/head. Pregnant and suckling dams were fed dried alfalfa at the same rate. All animals were provided
with pelleted concentrate feed containing 16% crude protein, which consisted mainly of soybean meal, barley grains, and wheat bran. The
amount of feed given ranged from 200 to 450 g/head/day, depending on the animals’ physiological status. The source of trace minerals
in form of lick stones and clean drinking water were always available for the animals. During the suckling period, lambs were fed their
mothers’ milk and were weaned at around 100 days of age. All animals in the station are regularly weighed monthly while lambs are

weighed twice a month until they reach the age of weaning.

Statistical analysis

The effect of sheep breed on productive and reproductive traits was analyzed using One-way ANOVA of IBM SPSS version25 followed
by least significant difference (LSD) to compare between each sheep breed at 95% level of significant and the interaction between sheep

breed x season of lambing was investigated using General Linear Model in form of 3x2 factorial arrangement.

Results and Discussion

Awassi, Najdi and Erbi are the most common sheep breed in Qatar State hence itis important to assess their productive and reproductive
performance. The average estimates values of productive and reproductive traits in the studied sheep breed were indicated on table 1.
The current study revealed that Najdi sheep exhibits superior performance in birth weight (P < 0.01), weaning weight, daily weight
gain but have the longest (P < 0.01) age at first lambing tracked by Erbi sheep. Lambing interval was the shortest (P < 0.01) in Awassi.
Birth weight (4.41 kg) and weaning weight (18.85 kg) of Awassi sheep were higher than those reported by [10] determined as 4.13 and
16.39 kg respectively in Turkish Awassi lambs. Syrian Awassi sheep showed 4.3 kg and 17.1 kg of birth and weaning weight in [11]. Erbi
lambs exhibit a higher birth weight of 4.5 kg and weaning weight of 19.55 kg compared to the findings of [12] who reported birth weight
of 4.13 kg and weaning weight of 16.08 kg. [13] reported estimated range from 3.71 to 4.51 kg for birth weight and 18.59 to 21.26 kg
for weaning weight in Iranian Arabi sheep. Also, [14] found 4.1 - 4.8 kg for birth weight and 16.1 kg for weaning weight in Iraqi Arabic
sheep. Preweaning daily gain in our investigation was 168.95 g/day in Erbi sheep, [15] found 178.08 g/day, [16] reported 143 g/day in
Iraqi Arabi sheep and [14] reported 150 - 172g. Overall mean of Awassi ewes lambed for the first time 11.9 months was the lowest (P <
0.01) among studied sheep breed, whereas Najdi sheep showed the highest age (19.1 months) Awassi ewes shows the shortest (P < 0.01)
Interlambing period (11.7 months) however it was not differed than Najdi ewes (11.9 months). [17] reported the first lambing age as 16.5
months for Awassi sheep and 17.7 for Najdi sheep and lambing interval was 286 days (9.5 months) for Awassi sheep and 330 days (11
months) in Najdi sheep. Preweaning mortality rate and overall mortality showed insignificant difference (P > 0.05) among the studied
sheep breeds, however Najdi sheep records the highest preweaning mortality rate (17.2%) while Erbi records the lowest rate 12.03%.
Awassi sheep showed the lowest rate (11.7%), [18] reported 16.2 - 19.7% in extensive and semi-extensive production system of Awassi

sheep in Jordan.

Breed
Productive and reproductive traits Awa;,lszi )(n = Najdi (n = 59) Exbi (n = 62) S
Birth weight/kg (BW) 4.41 £0.05° 5.45+0.13° 4.50 £0.10° 0.000
Weaning weight/kg (WW) 18.85 + 0.98 24.90 +3.15 19.55 + 1.72 0.085
Preweaning daily gain/g (PWDG) 164.08 £ 9.91 212.09 +33.77 168.95 +18.35 0.221
Age at first lambing/month (AFL) 119 +0.2¢ 19.1+1.9° 15.8 £ 2.9° 0.000
Lambing interval/month (LI) 11.7 £0.2° 11.9+2.7° 14.6 £ 1.7 0.001
Pre weaning mortality % (PWM) 11.90+7.9 17.20 £ 6.10 12.03 £4.74 0.129
Means bearing different superscript letters indicate significant differences between breeds (One-way ANOVA followed
by LSD at P < 0.05 level of significant)

Table 1: Performance estimates (Mean + SEM) of productive and reproductive traits of Awassi, Najdi and Erbi sheep breeds.
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The effect of sheep breed and season of lambing on overall performance involving productive and reproductive traits was illustrated
on table 2. No or few lambing cases had been recorded for Najdi in summer. The interaction between sheep breed and lambing season
revealed significant effect (P < 0.05) on birth weight, age at first lambing (AFL) and lambing interval (LI). The reproductive and production
capabilities of sheep are influenced by several factors, including nutrition, management practices, climate conditions, and the genetic
potential of each animal [19]. In general, lambs born in summer were higher in weight than lambs born in winter, however weaning

weight in winter was higher, consequently pre weaning daily gain was greater in winter.

Breed S,Z:g?n:f BW (kg) | WW (kg) | PWDG(g) | AFL (months) LI (months)

Awassi Winter 4.37¢ 18.95 165.87 11.9¢ 11.5+£0.2
Summer 4.63¢ 17.20 132.73 13.7¢ 12.3+0.3

Najdi Winter 5.34b 24.90 212.09 19.3? 12.3+3.4
Summer 6.24° NA NA 18.22 10.2+1.8

Erbi Winter 4.57¢ 20.33 174.37 17.5° 14.6+1.9
Summer 4.16¢ 18.24 159.92 14.2° 149 +NA

P. value 0.001 0.267 0.465 0.001 0.004

Means bearing different superscript letters indicate significant differences between breeds and season of
lambing (One-way ANOVA followed by LSD at P < 0.05 level of significant)

Table 2: Effect of breed and season of lambing on productive and reproductive traits of Awassi, Najdi and Erbi sheep breeds.

The overall estimates of fertility traits among sheep breeds including litter size, single birth% and twin birth% were shown on table 3.
It revealed that Awassi sheep records superior performance in most studied traits. In our study Awassi litter size at birth was varied from
1.21 to 1.31 [20] reported lower results as 1.03 and 1.15 of litter size of Iraqi and Turkish Awassi, additionally [21] found lower findings
(1.18) in Iraqi Awassi sheep. [21] found 0.93 to 1.16 litter size at birth in young and older Black Najdi ewes in Saudi Arabia. Single birth
and twin birth% are good indicators of fertility. No significant difference is found in our results, but twining birth was higher in summer
lambed Najdi and Erbi whereas, Awassi ewes revealed higher twining percent in winter. Fertility % showed no significant differences,
Najdi and Awassi ewes recorded (91.0 and 88.8) fertility percentage compared to 81% for Erbi ewes. The result of our study is aligned
closely with the findings of [22] and [23] but it was lower (92.45%) than outcome of [24].

Breed Season of Litter size at Single birth% Twin birth% Fertility %
lambing birth (LSB) (SB) (TB) (F)

Awassi Winter 1.31 71.27 28.73 88.8 +8.74
Summer 1.21 78.66 21.34

Najdi Winter 1.14 80.63 19.37 91.0 +4.86
Summer 1.33 66.67 33.33

Erbi Winter 1.19 77.89 22.11 81.0 £5.32
Summer 1.11 66.67 33.33

P-value 0.110 0.060 0.060

Std. 0.23 5.86 5.86

Table 3: Effect of sheep breed and season of lambing on some fertility traits of Awassi, Najdi and Erbi sheep breeds.
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Conclusion

The reproductive performance observed in the examined sheep breeds is affected by genetic content and season of lambing as non-
genetic factor. Najdi sheep assumed to be superior in productive traits birth and weaning weight and preweaning daily gain, however
Awassi is the greatest in age at first lambing and interval between lambing. More than 19% of ewes are able to produce twins. Winter
almost revealed the greater records of the studied productive and reproductive traits. This study could provide developing plans to

improve the productive and reproductive characteristics of the sheep breed examined.
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