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ABSTRACT 

Reproductive efficiency in terms of fertility, Prolificacy and survival rate are considered the 

major components of overall efficiency in sheep productivity. While fertility of Awassi ewes is 

moderate to high depending on feeding and management practices, however, litter size is low 

and Awassi is not considered a prolific breed. Heritability estimates of these traits are rather 

low, and reflect small genetic variation in these traits. The possible avenues for increasing 

reproductive capacity environmentally and genetically are discussed in the text of this review 

article. 
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     القس وآخرون                                                                                                          27-20(:1 (52: 2021-مجلة العلوم الزراعية العراقية 

 عواسيةالنعاج العض جوانب الكفاءة التناسلية في ب
 3ميفان إبراهيم بابير   2هاني ناصر هرمز   1جلال ايليا القس

 مدرس         أستاذ   أستاذ                        
 كلية عقرة التقنية       كلية الزراعة   كلية الزراعة

 جامعة دهوك البوليتكنيك     جامعة صلاح الدين   جامعة دهوك
 المستخلص

ومعدل البقاء على قيد الحياة من المكونات الرئيسية لكفاءة الأغنام  الخصبتعتبر الكفاءة التناسلية المتمثلة بالخصوبة، 
بين متوسطة وعالية إعتمادًا على برامج التغذية والإدارة ، وعلى أية حال ، فإن حجم الإنتاجية. تتراوح خصوبة النعاج العواسية 

إن تقديرات المكافئ الوراثي لهذه الصفات منخفضة نوعًا  منخفضة وعليه لا تعتبر العواسي سلالة خصبة. رالبطن الواحدة تعتب
لممكنة لزيادة الكفاءة التناسلية بيئيًا ووراثيًا في نص ما وتعكس التباين الجيني الصغير في هذه الصفات. تم مناقشة السبل ا

 المقالة هذه.
 الكفاءة التناسلية، المكافئ الوراثي.الخصوبة، عواسي، : المفتاحيةالكلمات 
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INTRODUCTION 
In Sheep, reproductive efficiency is an 

important attribute even where most of the 

emphasis is on the milk or wool, but where 

meat production is the main aim, reproductive 

efficiency is considered the major component 

of overall efficiency. As Turner and Young 

(48) stated that the level of reproduction in a 

flock of sheep is of interest for several reasons, 

first to ensure replacement, second to provide 

surplus stock either for sale or to build up 

numbers and finally to ensure as high as a 

selection differential as possible. The aim of 

the present article is to review the available 

information of different aspects of 

reproductive capacity of Awassi ewes. 

Breeding season, estrus activity and 

ovulatipon rate 

Awassi ewes are usually mated during early 

summer (June and extended up to September 

or October). In Iraq, data collected in an 

experimental flock (n=120 Awassi ewes) at the 

college of Agriculture, University of Baghdad, 

and data collected from state farms revealed 

that the Iraqi Awassi sheep is a non-seasonal 

breeder, as the breed exhibits year round estrus 

and ovulatory activity (15). Further, Kaymakci 

and Sonmez (36) concluded that the length of 

mating season was 104.7 days in Awassi ewe 

lambs in Tin Turkey. Length of the estrus 

cycle, duration of estrus, gestation length and 

post-partum estrus in Awassi ewes are 

presented in Table (1). However, almost all of 

the estimates fall within the ranges unique to 

sheep. 

Ovulation rate 

Ovulation rate was determined twice using 40 

estrus – synchronized Awassi ewes aged 1.5, 

2.5 and 3.5 year old. The first time under the 

influence of synchronizing treatment and the 

second time without treatment. Ovulation rate 

averaged respectively 1.00, 1.11 and 1.40 in 

the case of first treatment and 1.00, 1.11 and 

1.55 in the second treatment (33). To study the 

effect of different levels of feeding prior to 

mating on ovulation rate of Awassi ewes in 

Iraq (9) reported that ovulation rate averaged 

0.8 and 1.2 for ewes fed low and high of level 

of feeding, respectively (Table 1). 

Puberty 

Traditionally ewes are mated for the first time 

at about 1.5 years old. However, studies on 

age at puberty revealed that Awassi ewe lambs 

attained puberty between 257 and 327.1 days 

(Table 2). Moreover, workers on age at 

puberty agree that the early age is associated 

with the high level of feeding (5, 20). This 

may well be one of the reasons responsible for 

the wide range in age and weight at puberty 

displayed by Awassi ewe lambs. Also, it was 

observed in Iraq that Awassi ewe lambs born 

in autumn attained puberty at an earlier age 

than their respective spring- born lambs (298.4 

vs. 356.1 days) (29). 

Fertility 

Fertility expressed as a percentage of ewes 

lambed to total ewes exposed to rams in 

different locations are presented in table (3). It 

seems from the table that fertility ranged 

between 73-95% in Awassi ewes depending on 

feeding and management practices followed in 

each location for example, Kassem et al. (35) 

reported that fertility in the Awassi ewes in 

Syria ranged from 80-85%. It can also reach 

90% in exceptional years but can also drop to 

60% in dry years. Moreover, fertility is not 

often included as a selection criterion in 

breeding programs as it is always subject to 

selection and has low heritability. However, to 

achieve high genetic potential for fertility, 

Bradford and Berger (19) suggested that 

systematic culling of unproductive animals 

may be the most important management 

practice to increase the number of lambs born 

in a flock of sheep. Also, improvement of the 

body condition of ewes prior and during 

mating through flushing is feasible. 

Prolificacy 

Prolificacy in terms of litter size expressed as a 

percentage of lambs born to ewes lambed in 

Awassi sheep is given in table (3). It appears 

from the table that litter size is low and ranged 

between 0.8 – 1.12, and Awassi is not 

considered a prolific breed. Such low level of 

prolificacy might be the result of the fact that 

producers prefer, and so select, large framed, 

fast growing male lambs as replacement rams. 

Choosing single-born male lambs showing all 

these desirable traits might have negatively 

selected against twining, as twin lambs would 

be smaller (21). However, an increase in 

prolificacy may be achieved by selection or 

crossing with prolific breed. Although the 

heritability of this trait I rather low (Table 3), 
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however selection for multiple births in sheep 

has been shown in several studies to increase 

litter size by 1-2% per year (18). However, 

selection needs consistent, long time efforts, 

continuity and funding. Crossing with prolific 

breeds is another way for improvement litter 

size but generally poor adaptability of exotic 

breeds to an environment different from their 

own is the major disadvantage in using those 

breeds and finally improvement of body 

condition of ewes pre- and post- mating 

through flushing could improve twining rate of 

Awassi ewes as well the possibility of using 

hormonal therapy. 

Control reproduction in the ewe 

Attempts have been undertaken to improve the 

reproductive performance of ewes through 

hormonal administration, namely with 

intravaginal application of hormone – 

impregnated sponges and injections or PMSG. 

In the Iraqi Awassi synchromate was used 

together with 600 or 800 i.u. PMSG by 

Markotic et al. (43). The former treatment 

increased the percentage of lambs born per 

total number of ewes exposed from 65 to 100. 

While the later treatment increased the 

percentage of lambs born per total number of 

ewes lambed from 63 to 73. Also, 50 mg 

MAP, together with 500 i.u. PMSG increases 

the percentage of ewes lambed per total 

number of ewes exposed from 16.1 to 45.4 

(12). An increase of 20-25% in twining rate in 

Awassi ewes has been achieved by a dose of 

500 i.u. PMSG (4). When 829 adult Awassi 

ewes were treated either with 400 i.u. (n=86; 

T1) or 600 i.u. (n=293; T2) eCG after the 

withdrawl of MAP- impregnated sponges or 

left as a control (n=450; C), Alkass et al., (8) 

reported that administration of 600 i.u. eCG 

improved significantly lambing and twining 

rates by 27 and 73%, respectively and that 

litter size increased significantly in T2, as 

compared with the control (1.62 vs. 1.14). To 

study the combined effect of vitamin A and 

PMSG on the reproductive Awassi ewes, 

Alkass et al., (7) demonstrated that 

administration of PMSG together with vitamin 

A or using PMSG only improved significantly 

lambing rate by 8.41 and 13.5 %, and twining 

rate 49.3 and42.7%, respectively as compared 

to untreated ewes. Similarly in Jordan, it was 

observed that using progesterone sponges and 

PMSG (600 i.u.) resulted in an increase in 

lambing and twining rates compared with the 

control (44). 

Lamb mortality 

The percentages of lamb losses in Awassi 

sheep are demonstrated in table (4). It can be 

seen from the table that in general mortality 

rate ranged between 4.0-17.0 %. It is known 

that survival rate has a low heritability (Table 

4), and so will respond slowly to genetic 

selection. Therefore several steps can be taken 

to improve survival. The first is to set mean 

prolificacy at a level appropriate to the feeding 

and management system feasible, secondly, 

the mating season should be scheduled so that 

lambing occur at a time favorable for survival 

and thirdly, improvements in feeding and 

management before and at lambing (19). 

Heritability 

It is well known that development of breeding 

objectives and effective genetic improvement 

programs require knowledge of the genetic 

variation among economically important traits 

and the genetic covariation among these traits 

(22). Fertility, litter size and survival rate are 

the components of the overall ewe 

reproductive efficiency. With the exception of 

age and body weight at puberty, it seem from 

table (5) that heritability estimates of these 

traits are rather low, and reflect the generally 

small genetic variance for most reproductive 

traits. Furthermore, litter size has a higher 

heritability (0.16) than fertility (0.10) and 

survival rate (0.07-0.09). However, analysis of 

reproductive traits presents problems in 

devising adequate models, especially to 

account for the discrete or binomial nature of 

data, a combination of the full-sib and half-sib 

progeny and extended relationships amongst 

parents (22). Age and body weight at puberty 

had a moderate heritability being 0.35 and 

0.26, respectively (Table 5). Also, the genetic 

and phenotypic correlations between age at 

puberty and each of weaning weight (-0.14, -

0.1) and growth rate from weaning to puberty 

(-0.57, -0.27) suggest that selection weaning 

weight and / or growth rate would result in 

genetic improvement and advancing puberty in 

Awassi ewe lambs (30). 

CONCLUSION 

It is known that Awassi breed is well adapted 

to harsh environmental conditions in ari and 
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semi-arid areas, and is distributed in more than 

30 countries of its origin. Efforts to improve 

the reproductivity of this breed could be done 

by applying accelerated lambing due to their 

non-seasonality. Moreover, Awassi ewes are 

not prolific, however, improvement litter size 

in countries of its origin, through selection is 

often very favorable, but substantial time is 

required to achieve goals. Furthermore, the 

advantages of selection are that the effects are 

more cumulative over time and relatively 

permanent. 

Table 1. Some aspects of reproduction in Awassi ewes.
 

Trait No. Mean References 

Estrus cycle (days) 60 16.4 (6) 

424 17.3 ± 1.63 (35) 

n.a 16.9 (36) 

Duration of estrus (hour) 424 40.0 ± 2.85 (35) 

n.a 32.0 (36) 

Ovulation rate 30 0.8, 1.2 
(1)

 (9) 

40 1.0– 1.4 
(2) 

1.0– 1.5 
(3)

 

(35) 

Gestation length (days) 120 148.7 (6) 

129 152.7 (14) 

n.a 151.7 ± 2.17 (34, 35) 

16 152 (50) 

n.a 149.2 (38) 

14 149 (28) 

30 150.6, 151.0 
(4)

 (51) 

Post – partum estrus 

(days) 

24 67 (5) 

98 83 (34, 35) 
(1)

   Law and high level of feeding
 

(2)
   After synchronization

 

(3)
   Without synchronization

 

(4)
   Fast and low growing 

n.a  Not available 

 

Table 2. Age and weight at puberty in Awassi ewe lambs 
Country No. Age (days) Weight (kg) References 

Iraq 

60 292.9 

(273.9
a
-311.9

b
) 

38.0 (5) 

96 327.1 40.1 (39) 

72 318.9 

(298.4
c
-356.1

d
) 

37.0 (29) 

113 286.2 30.0 (10) 

Syria n.a 257.0 -281.0 n.a (34) 

30 359.5
 e
, 394.9

 f
 48.4

 e
, 42.8

 f
 (51) 

Turkey n.a 304.5 n.a (36) 

a   High level of feeding 

b   Medium level of feeding 

c   Lambs born in autumn 

d   Lambs born in spring 

e   Fast growing 

f   Low growing 

n.a  Not available 
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Table 3. Fertility and prolificacy of Awassi ewes raised in different countries 
Country No. Fertility % Litter Size References 

Jordon 

16800 
a
 88 – 89 1.02 (2) 

453 
b
 88 – 95 n.a (45) 

1248 
b
 95.7 n.a (42) 

56 90 1.08 (41) 

Iraq 

4623 
b
 83.0 1.12 (40) 

1355 
b
 75.6 1.08 (37) 

936 86.32  (27) 

3010 
b
 76.2 1.08 (1) 

333 
b
 73.9 1.12 (3) 

234 
b
 

339 
a
 

91.5 

67.3 

1.12 

1.34 

(47) 

n.a  1.02-1.12
 e
 (13) 

Syria 

n.a 82.5  (35) 

200 
c 

400 
d
 

85.0 

80.0 

1.02 

1.07 

(32) 

n.a  1.11-1.45 
e
 (33) 

Saudi 

Arabia 

n.a 82.2 1.15 (49) 

Turkey 

n.a 85.0 1.12 (46) 

15020 
b
 92.9 1.12 (23) 

n.a 
b
 85.6 n.a (24) 

a     Traditional flocks 

b     Research station 

c     Settled in pastoral areas 

d     Settled in nomadei areas 

e     review 

n.a  Not available 

Table 4. Mortality rate from birth-weaning in Awassi ewes 
Country No. Mortality rate % References 

Iraq 

1817 13.3 (16) 

2958 9.5 (31) 

1355 17.6 (37) 

2398 12.7 (11) 

Syria n.a 6.4 - 10.7 (32) 

Jordan n.a 4.2 – 15.0 (26) 

Turkey n.a 2.0 – 13 (25) 

n.a  Not available 

Table 5. Heritability estimates (h
2
 ± S.E.) for some reproductive traits in Awassi sheep. 

Traits No. h
2
 Method of estimate * Reference 

Litter weight at birth 1355 0.32 PHS 
(17) 

Litter size at birth 2314 0.19 PHS 

Fertility 3010 0.10 ± 0.04 ML 

(1) 

Litter size at birth 2178 0.16 ± 0.06 ML 

No. lambs born alive 2178 0.07 ± 0.03 ML 

No. lambs weaned 2128 0.17 ± 0.07 ML 

Survival rate up to 

weaning 
2102 0.07 ± 0.06 ML 

Pre-Weaning Mortality 

rate 
2398 0.085 REML 

(11) 
Post-Weaning 

Mortality rate 
2398 0.099 REML 

Age at Puberty 113 0.35 REML 
(10) 

Weight at Puberty 113 0.26 REML 

* PHS= Paternal half-sib 

ML = Maximum Likelihood 

REML= Restricted Maximum Likelihood 
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