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SUMMARY  

 

 The study focused attention on the relationships between body condition score (BCS) at mating and 

the reproductive performance of Barki ewes. A number of 541 ewes were mated naturally in autumn for 

three consecutive years. The flock was managed under a semi-intensive production system, with 

feeding based on natural pasture grazing over the mating period. Grain flushing was given to the ewes 

before mating. A five category BCS scale was used to classify ewes one week before joining Average 

values for BCS at mating were 3.32, fertility, 83 % and prolificacy, 1.03. Year were highly significant 

(P<.0.01) for body weight but not significant for fertility and prolificacy. Age of dam had a significant 

effect on weight of dam, fertility and prolificacy. Significant differences were observed for BSC effects 

on fertility, prolificacy and weight of ewe (P<0.05 to P<0.l), which gave highest values between BCS 

of (3) and (4) categories. In conclusion, the BCS at mating seemed to affect fertility more than 

prolificacy.  
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INTRODUCTION  
 

 Barki is one of the main sheep breeds in 

Egypt. The breed is hardy and is adapted to 

desert conditions. In the western coastal strip 

of Egypt there is nearly one million Barki 

sheep. But the breed is known to be of lowest 

fertility compared with other native breeds. It 

seems necessary to adopt some field 

techniques to improve reproductive rate of 

Barki ewes. This trial focused attention on the 

relationship between BCS, at mating and  

reproductive performance of Barki ewes. BCS 

has been widely accepted and recommended as 

indicator of natural status of sheep (MLC. 

1983; INRA, 1988).  

 

MATERIAL AND METHODS 

 

 Source of Data: 

 The present study was carried out over 

three successive breeding seasons (2006 – 

2008) utilizing data on an experimental flock 

of Barki sheep raised under semi-intensive 

production system at Maryout Research 

Station, belonging to Desert Research Center. 

This station is located in North Western Coast 

of Egypt. A total number of 541 records of 

Barki ewes representing 180 breeding ewes 

were used in the present study. Biological data, 

ewe live body weight and body condition score 

(BCS) at mating season, for each breeding 

ewes at each breeding season were recorded 

using the method described by Russel et al. 

(1969). Meanwhile number of ewes lambed, 

number of lambs born, number of ewes failed 

to lamb in two consecutive breeding seasons 

were recorded. Reproductive traits estimated 

were fertility (number of ewes lambed per ewe 

joined) and prolificacy (number of lambs born 

per ewe lambed).  

 

 Flock Management Practices: 

 Ewes were naturally mated once a year in 

autumn from 15
th

 September to 15
th

 October. 

Breeding rams and ewes were selected 

according to breed characteristics, productive 

and reproductive performance. Breeding ewes 

were homogeneity distributed in mating groups 

in breeding pens (20 – 25 head) according to 

their ages and were assigned with a fertile 

breeding ram. Rams' briskets were colored 

with different colored grease fortnightly and 

breeding pens were checked for colored ewes 

daily. All mated ewes were scanned using  

ultra-sound techniques at the day 50
th

 after 

termination of the mating season to identify the 

pregnant and non-pregnant ewes. At the end of 

the experiment, the ewes which failed to 

lambed in two consecutive years (barren ewes) 

were slaughtered and their genetalia were 

examined.  

 
 Feeding Regime: 

 The flock was kept under similar regular 

feeding regime due to management program 

and physiological status of the ewes 

throughout the experimental period.  Sheep 

were fed on a concentrate mixture consisted of 

undecorticated cotton seed cake 50%, wheat 
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bran 18%, yellow maize 15%, rice polish 

11%, molasses 3%, limestone 2% and common 

salt 1%, half to one kg of concentrate mixture 

was offered daily per head according to their 

physiological status in addition to 0.5 kg of 

berseem hay (Trifolium alexandrinum) ad lib. 

Whenever available he flock was  allowed to 

graze alfalfa in neighboring areas from sunrise 

until before sunset for about seven hours per 

day. Ewes were supplemented daily with  

Flushing took place two weeks before breeding 

season once a day with whole barley grains 

(0.5 kg/head), in order to evaluate its impact on 

reproductive performance.. Sheep were 

allowed to drink clean and fresh water twice 

daily.  

      

 Statistical Analysis: 

 Data were analyzed by least squares 

analysis of variance using the General Linear 

Model procedure described by SAS (1998), 

with all main effects regarded as fixed. Two 

statistical models were established, In the 

model (1), total variance was partitioned into 

parts attributed to non-genetic source of 

variance assumed to influence BCS, live body 

weight, fertility and prolificacy. Interactions 

among these factors were also considered.  

 

Model (1): 

       Yijk =  + a i +bj +(ab)ij  + eijk  

 

Where: 

 Yijk = the observations,  

  = the overall mean,  

 a i = the effect due to i
th

 age of dam, I =  2 to 

6 years,  

 bj  = the effect due to j
th

 year of breeding, J = 

1,2 ,3 year, 

 (ab)ij  = the effect due to the interaction 

between age of dam and year of breeding,  

 eijk  = random error associated with the ijk
th 

 

observation.   

 

 In model (2), data were subjected to one 

way analysis of variance to study the statistical 

significant difference among BCS and its 

impact on fertility and prolificacy performance 

of the ewes. 

 

Model (2):  

Yij =  + a i +  eij   

Where:  

 Yij = the observation of reproductive traits,  

  = the overall mean,  

  a i = the effect due to i
th

 BCS, I = 

1,2……5, 

 eij  = random error associated with the ijk
th 

 

observation.   

 

 

RESULTS AND DISCUSSION 

 

 Least squares means (X) and standard 

errors (SE) for the non-genetic factors are 

presented in Table (1). The overall means 

attained for body condition score (BCS) at 

mating, ewe live body weight, fertility and 

prolificacy traits were 2.4, 36.8 kg, 82.9 % and 

1.03, respectively for the 541 ewes records 

used throughout the study period. 

Analysis of variance for the same traits are 

included in table 1.  

 The attained results (Table 1) revealed that 

year had exerted a significant effect (P < 0.05) 

on BCS at mating. Similar effect of the year on 

BCS at mating in autumn have been observed 

by Gibon et al. (1985) in mountain grazing 

ewes.  Mean while, it could be observed that  

age of dam as well as  the interaction between 

year and age of dam had exerted a highly 

significant effect (P < 0.01) on BCS of ewes at 

mating. The annual values of BCS throughout 

the studied years, slightly decreased from (2.6) 

to (2.3), but the differences were significant (P 

< 0.05). The observed annual variations in 

values of BCS at mating may be due to 

variations of age of ewe and live body weight 

from one year to another. Age of dam and 

interaction between year and age of dam had a 

highly  significant effects (P < 0.01) on live 

body weight at mating. However, year had no 

significant effect (P < 0.05) on ewe live body 

weight at mating. As a matter of fact 

management as well as climatic conditions was 

very similar during the three years of study 

 

Reproductive Traits: 

 The overall least squares mean of fertility 

(82.9 %) for the studied ewes is nearly the 

same as that already reported by Mohammady 

(1999) for the same breed. However, lower 

estimates of fertility trait for Barki sheep 66.6 

%, 70 %, 64 %, were reported by Younis and 

Galal (1973), Bedier (1978), and Ahmed et al. 

(1992) respectively. The current estimates of 

flock fertility varied from 78.7% to 85.7% for 

the studied years. The year of breeding showed 

a non significant effect on fertility and 

prolificacy traits. In contrary, age of dam had a 

significant effect (P < 0.05) on both studied 

traits as shown in Table (1). The results are 

confirmed by Yilmaz et al. (2011), who 

reported that, age of the ewes had a significant 

effect (P<0.05) on  fertility rate  and litter size. 

The present  results are confirmed by  Sezenler 

et al. (2011), who found a significant  effect (P 

< 0.05)  of breeding age on  fertility rate as it  

was  lowest (0.621) for three years old ewes  

and  highest (0.907) for six years old ewes.  On 

the other hand, the effect of breeding age on 
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litter size was significant (P<0.01) and ranged 

from 1.394 at 2 years to 1.906 at six years.   

 According to the attained results (Table 1), 

fertility and prolificacy were higher in 

multiparous ewes. These results are in 

agreement with the findings of Ragab (2010) 

and Mohammady (2005), who reported  that, 

lambing rate and litter size of the Barki   ewes 

increased as the  age of dam increased  and 

reached its maximum at  the age of 4-5 years. 

In the present study, the interaction between 

year of breeding and age of dam was found to 

have a significant (P < 0.05) effect on fertility 

but had a non significant effect on prolificacy. 

 

 Body Condition Score: 
 Results in Table 2 showed that BCS of  

Barki ewes at mating had a significant  effect 

(P < 0.05) on both fertility and prolificacy 

traits. It is also clear   that BCS of Barki ewes 

affected fertility trait more markedly than 

prolificacy (Figure1). These results are in 

agreement with those found by Gibon et al. 

(1985), Paramio and Folch (1985) and Folch et 

al. (1987). The overall values obtained for 

fertility and prolificacy traits were 82.9 % and 

1.03, respectively. The obtained fertility 

estimates varied from 60.0% to 87.7% for the 

studied categories of BCSs.  

 From Table (2), it can be seen that the 

highest fertility rate (87.72%) was attained by 

ewes of (3) BCS that weighed 38 kg – 42 kg at 

mating. The result is in harmony with the 

findings of Maurya et al. (2009), who 

indicated that (3) or (3.5) BCS at time of 

mating, had the  highest  lambing rate as well 

as, the highest  lambs birth weight per lambing. 

Additionally, the attained results are confirmed 

by those previously reported by Sejian et al. 

(2010), who concluded that the reproductive 

performance of (3.0–3.5) BCS of Malpura 

ewes was better than those of lower and higher 

BCS. Also, Yilmaz et al. (2011) reported that, 

the highest pregnancy, lambing rate, and 

fecundity values were those for 2.01 and (3.00) 

BCS, categories, while the lowest values for 

the same  traits were observed for  BCS of 

(1.5) category.  

 The higher percentages of barren ewes (33 

ewes, failed to lamb for two  consecutive 

years) in the present study were recorded for 

both BCS (1 &5 )which represented 30.39%, 

of the total ewes joined in this category with 

body weight at mating of (28 kg -32 kg), and 

40 % with body weight at mating of (48 kg – 

50 kg), respectively. In this respect, Gordon 

(1997) suggested that, BCS of a ewe is directly 

related to hypothalamic activity and GnRH 

secretion that affects the reproductive 

performance. On the other hand, Ragab (2010) 

reported that the highest fertility rate 90.6 % 

was that for ewes weighing (33 kg – 42 

kg), followed by  ewes weighing  < 42 kg 

84.6% and lowest for that ewes  weighing (22 

kg – 32 kg) 73.8 %. 

 In contrast to the  previous result, Mesut et 

al. (2011) reported that the effect of BCS on 

the litter size was lowest in 3 BCS ewes  and it 

was highest in those of  (5|) BCS  and BCS had 

exerted non significant effect (P>0.05) on that 

trait.  

 A number of 4 barren ewes of BCS 1and 5 

were slaughtered at the end of the experiment 

to examine their genetalia. It was observed that 

ewes scored BCS (1) have an old 

Haemarrhagic endometrtiss (Plate 2).  In the 

mean time, barren  ewes of 5 BCS seemed  to 

be very fat and had a large amount of fat 

around kidney  (plate 1). Examination of  

reproductive organs (genetalia) showed that, 

small size cystic right ovary and structureless 

of left ovary as well as  rudent genetalia.  

Similar observations were recorded by 

Paramio and Folch (1985), who observed a 

significant decrease in the fertility of Angora 

ewes with the highest body fat (BCS > 4).  

These findings are in harmony with the 

observation of Ragab (2010) who showed that, 

congenital and/or genetic abnormalities of 

reproductive organs or poor health conditions 

leading to low body weight of Barki ewes. In 

view of the obtained result it may be 

recommended to maintain the majority of 

Barki ewes in the 3 or 3.5 BCS of categories 

during mating season to get higher 

reproductive performance.  

 

CONCLUSION 

 

 In general, the findings of the present study 

are parallel to those indicated in the literature. 

The study revealed that, BCS can be used as an 

indicator of the nutritional status of the flock. 

Under current semi-intensive production 

system, the obtained results showed clearly 

that BCS of Barki breed at mating season 

significantly affects the reproductive 

performance of the flock. There is a certain 

level of improve in fertility with   increase in 

the body condition score.  But, it could not be 

observed the same increase in prolificacy. The 

results showed clearly that BCS of Barki ewes 

should be between 3.0-3.5 to achieve a better 

reproductive performance. Hence it might be 

recommended to improve feeding level 

especially before mating season. The study 

revealed that 3.0–3.5 BCS could be considered 

optimal for best reproductive rate in Barki 

ewes.  
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Table 1. Least squares means (¯x) and standard errors (SE) for BCS, body weight, fertility 

and prolificacy of Barki ewes as affected by year of breeding and age of dam 

Source of variance BCS Weight Fertility prolificacy 

Overall mean 2.4 ±0.041 36.8± 0.217 82.9± 0.016 1.03± .008 

Year : * * NS NS 

2006 2.6a±0.069 37.5a ±0.359 85.7a±0.025 1.02a±0.010 

2007 2.5a±0.067 36.6b±0.346 83.3a±0.026 1.03a±0.012 

2008 2.3b±0.075 36.4b±0.364 78.7a±0.034 1.05a±0.021 

Age of dam: ** ** * * 

Two years 1.36c±0.06 31.7b ± 0.40 0.73b±0.042 1.00b±0.00 

Three years 1.96b±0.08 35.5b ± 0.41 0.79ab±0.036 1.02b±0.015 

Four years 2.7a ±0.05 38.46a± 0.28 0.86a±0.024 1.03ab±0.012 

Five years 3.1a±0.12 40.4a± 0.64 0.88a±0.041 1.04ab±0.03 

Six years 3.04a±0.11 40.3a±0.58 0.81ab±0.050 1.1a±0.04 

Year X age of dam: ** ** * NS 

2006  *  2 1.33±0.09 30.16±0.55 0.72±0.06 1.00±0.00 

2006  *  3 2.4±0.12 35.9±0.62 0.93±0.03 1.02±0.01 

2006  *  4 2.8±0.11 39.0±0.56 0.88±0.04 1.04±0.02 

2006  *  5 1.9±0.24 40.72±1.07 0.94±0.05 1.00±0.00 

2006  *  6 2.6±0.17 37.09±0.83 0.82±0.08 1.00±0.00 

2007  *  2 1.9±0.11 34.4±0.68 0.83±0.05 1.00±0.000 

2007  *  3 1.6 ±0.12 33.4±0.58 0.73±0.08 1.04±0.04 

2007  *  4 1.89±0.09 39.4±0.44 0.89±0.03 1.03±0.01 

2007  *  5 3.2 ±0.18 41.65±1.19 0.75±0.09 1.00±0.00 

2007  *  6 2.8 ±0.16 39.38±0.84 0.85±0.07 1.1±0.06 

2008   * 2 1.0±0.09 30.4±0.50 0.63±0.09 1.00±0.000 

2008 *  3 2.0±0.14 35.4±0.66 0.72±0.09 1.00±0.00 

2008  *  4 2.5±0.09 37.4±0.45 0.82±0.05 1.02±0.02 

2008  *  5 3.2±0.12 39.9±0.52 0.96±0.04 1.1±0.07 

2008  *  6 3.0±0.17 40.7±0.83 0.78±0.14 1.3±0.18 
NS, non significant: * Significant, ** Highly significant: Means within the same column with different letters 

indicate significant differences at (P < 0.01) 

 

Table 2. Effect of (BCS) at mating on the fertility and prolificacy  of Barki sheep 

Source of 

variance 

No. of ewes 

joined 

No of ewes 

conceived 
Fertility (%) Prolificacy 

Means ± SE 541 449 82.9 ± 0.016 1.03 ± 0.008 

BCS   ** ** 

1 102  71 69.61 ab 1.00b 

2 199  170 85.43a 1.017b 

3 171  150 87.72a 1.013b 

4 64  55 85.94a 1.163a 

5 5  3 60b 1.00b 

SE, standard error: **, highly significant (P < 0.01): Means within the same column with different 

letters indicate significant differences at (P < 0.01). 
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Figure (1): Fertility and prolificacy of  Barki ewes  as affected by BCS 
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Plate 2. ILUSTRATE  THE MORPHOLOGICAL FOR EWES SCORED 1 BCS 

 

Omental fat 

 

kidney 

Omental fat 

Omental fat 

Plate 1. ILUSTRATE  THE MORPHOLOGICAL FOR EWES SCORED 5 BCS 

 
Small size right  

ovary with Cystic 

Small left ovary 

(structereless) 
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 تأثٍر درجت اهتلاء الجسن بالدهن على الأداء التناسلً للأغنام البرقً الورباة تحت نظام الإنتاج شبت الوكثف
 

 هنى هحودي إبراهٍن ، أحود حسٍن هوام

 
 القاهرة ،الوطرٌت ،شعبت الإنتاج الحٍوانً ،هركز بحوث الصحراء

 

محنقين  ااددال امحَنسينل مقعنيغ ىيٌ اد َينه ام شقيلت قيحو جنقين  ا ٍينخ جو دساسة امؼلاقة بينٌ دسةية اىيحلال ام بيو بنميذدٌ ػَيذ ى سيو ا 

س ل ٍؼ ية بشقيو ااميشبينة ج يث  145ط نؼننً ىشة ااحذة سَ قنً أذَنل ى سو امخشقف اميذة ذلاذة سَ ات ىححنمنةت اسحخذه فل دزُ امذساسة 

ل ى سو امحنقن ت جو إةشال امذفغ امغزائل ملإٍينخ ق يل ى سيو امحنقين  ٍظنه ا ٍحنز ش ة اميكرف حند جؼحيذ امحغزقة ػنو اميشاػو امع نؼنة أذَن

 1-5بأس  ػنٌت اق ل أس  ع ىٌ بذاقة ى سو امحنقن ، جو إةشال ىقننس دسةة اىحلال ام بو بنمذدٌ، حند سي نث ا ٍينخ ج يث امت ينت ىيٌ 

( بذقَية ةيذاتً نينً ىح سيج دسةية 1بنَين جيرل امت ة ) ( ٍ نتة ةذا5ابتنصل  دسةة ااحذة ارمك من كو ػنو حنمة ام بو، حند جيرل امت ة )

ت نينً منبيَة جيأذنش ىؼَي ل ػينمل ػنيو اصً  ..ت5% اٍب ة امح أىية .3اٍب ة امخص بة  3.ت.اىحلال ام بو بنمذدٌ  منَؼنز ػَذ امحنقن  

نً مؼيييش اده جييأذنش ىؼَي ل ػنييو امصييتنت ام بيو بنَييين ميو قكييٌ منبييَة جيأذنش ىؼَيي ل ػنييو ىؼيذك امخصيي بة انييزمك ػنيو ىؼييذك امح أىييةت ني

ىؼذك امخص بة انزمك ػنو ىؼذك امح أىةت ننً مذسةة اىحلال ام بو بنمذدٌ جيأذنش ىؼَي ل ػينمل ػنيو  –اميذساسة ىٌ حند اصً ام بو 

ً أػنيو ىؼيذك نلا ىٌ ىؼذك امخص بة اىؼذك امح أىة امكٌ جأذش ىؼذك امخص بة بشكل ان ش ىٌ ىؼذك امح أىيةت نيزمك أرتيشت امذساسية أ

 ( مذسةة اىحلال ام بو بنمذدٌت 4( ا ).خص بة اأػنو ىؼذك ج أىة ننً ػَذ ف نت )

 

 

 

 

 


