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ABSTRACT: This study was conducted in North Kordofan State, Sudan during May to September 2014 
to study the effects of supplementation with concentrated ration on body growth, body maturity and 
puberty. Sixty Sudanese Desert ewe lambs and three rams (Tribal subtype Hamari) were used in the 
experiment. Ewe lambs were about five months old with average live weights of 19.83Kg. On their arrival 
to the experimental side, lambs were identified using ear tags, weighed and treated with Ivermectin 
(1cc/50 kg body weight) against external and internal parasites. Animals were then divided into five 
equal groups (A, B, C, D, E). Lambs of group A were kept on basal feed (control) while the remaining 
animals were allotted to experimental ration. The lambs were individually penned and allowed an 
adaptation period of 10 days. Each animal was then fed the experimental ration formed of groundnut hay 
as basal feed and concentrates. Concentrates were given at rates of 100, 200, 300 and 400 g/ head/day 
for group B, C, D, and E, respectively. The ration was given once in the morning while roughages 
(groundnut hay) were given ad libitum. Water was constantly available to animals. Feed consumed was 
recorded daily while body weights and body measurements were recorded weekly. Teaser rams were 
introduced after 26 weeks and at week 28 intact rams were introduced (one ram for 30 ewes) and after 
that oestrus and mating were recorded in different groups up to the end of the experimental period. Data 
were analyzed using SPSS and randomized complete design. Concentrate supplementation had positive 
effects on the performance of the experimental animals. Daily and total body gains increased with the 
increase of concentrate dose. Animals offered 400 g/ day recorded highest daily (0.096 ± 0.01Kg) and 
total (11.52± 1.51 Kg) body gains compared with animals offered 100g /day (0.056 ± 0.01 and 6.73 ± 
1.39) and those on basal feed alone (0.040 and 4.82 Kg). Total feed intake and feed conversion ratio 
(FCR) followed the same trend. With the exception of pelvic cavity, other body measurements (height, 
length and heart girth) showed significant (P< 0.01) increase during the experimental period and the 
group fed 400g /day recorded the highest value. There was high significant correlations (P<0.01) 
between concentrate dose supplemented and final body weight, height at withers and heart girth. Also 
very high significant correlations were recorded between final body weight and height (P<0.001) and 
heart girth (P<0.0001). The total number of ewe lambs that showed oestrus was 32 heads (53.22 % of 
the flock) and those mated were 20 heads (33.33% of the flock). Most cases (71.87%) exhibited oestrus 
were about 7-8 months of age with body weights range between 21.6 - 33.00 Kg. Animals supplemented 
with 400g recorded the highest rate of oestrus (31.25 %). There was positive correlation (P<0.01) 
between concentrate dose and both total body gain and percentage of animals at oestrus. The present 
findings concluded that supplementation of ewe lambs can be considered as a suitable tool for earlier 
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puberty and also highlight that nutritional levels before mating are particularly important to subsequent 
reproductive success in sheep. 
 
Keywords: ewe, intact rams, puberty, Desert sheep, oestrus 
 

INTRODUCTION 
 

 Sheep of Sudan are mostly of the Desert type and are kept mainly for meat production in addition to milk and 
skin (Carles, 1983 ;Babiker and Abdel Hamid, 1988). Sudanese Desert sheep are described as large animals 
characterized by their long legs and heads (mature males are 75-85 cm at the shoulder) compared with the other 
types. It has remarkable productive and marketing features. Desert sheep comprises of seven breeds (Mc leory, 
1961; Sulieman et al.,  0991  and  Mukhtar, 1985) named after their localities or after the tribes, of which Kababish 
breed is found in North Kordofan and is further classified into tribal subtypes of Hamari, kabbashi and Shenbali in 
the north and western Kordofan states (Mukhtar, 1985 and El- Hag et al., 2001).   Sheep production in North 
Kordofan state is mainly practiced under traditional extensive systems, depending mainly on natural rangeland 
(RPA, 2005), in addition to some crop residues especially groundnut hay (Mohamed Ali, 2002). Sudanese sheep 
are not seasonal breeders and may have lambs throughout the year, but most local breeders used to control 
breeding by the application of the “ Kunan” which is a form of a robe looped up around the neck of the scrotum and 
slipped over the prepuce. All mature intact males are controlled all the year except during the breeding season 
when they are freed. Due to this regulation, lambing is expected during the rainy season when forage are plentiful 
and of good nutritive value. Although most ewe lambs reach puberty at about 7 months old but mating is usually 
delayed until the animals are 18 months old when their body conditions are suitable for mating and pregnancy. So 
improving sheep productivity in North Kordofan necessitates application of strategies that lead to reduction of age 
at puberty and first breeding age. High levels of feed pre and post-weaning may be a good practice to decrease the 
age at first laming through increasing body weight, body maturity and puberty. Very few and limited studies were 
carried out in this subject.  
 
The objective of the Study 
 The overall objective of this study is to develop traditional sheep production and reproduction in North 
Kordofan state through studying the effect of supplementation of female lambs with concentrated ration, in order to 
increase the rate of body growth and hence earlier body maturity, decrease the age of puberty and consequently 
ewes can be mated at earlier ages which lead to increase the reproductive age of the ewe and so the total 
production.  

 
MATERIALS AND METHODS 

 
Study area  
 This study was conducted in North Kordofan State during May to September 2014. The state lies between 
longitudes 27˚:13' to 32˚:24'E and latitudes 11˚20' to 16˚:36'N (Figure 1). The state lies within Savannah belt with 
mximum temperature (40C) recorded in summer and minimum temperature (10C) during winter. The long term 
average annual rainfall is about 300 mm (El-Obeid Meterorlogical Station, 2013). During the rainy season, forage 
biomass is suitable to provide sufficient feed for animals, but during the dry season forage is scarce but the large 
pasture surface of the state and the well-known adaptation capacity of Desert sheep to poor and difficult use of 
resources helped these animals to face such situations. The state comes at the top for producing sheep both for 
local consumption and export.  
 
Experimental animals  
 Sixty Sudanese ewe Desert lambs and three rams (Tribal subtype Hamari) were used in the experiment. 
Female animals were about five months old with average live weights of 19.83Kg. On their arrival to the 
experimental side, lambs were identified using ear tags, weighed and treated with Ivermectin (1cc/50 kg body 
weight) against external and internal parasites. Animals were then divided into five equal groups (A, B, C, D, E).  
 
Experimental diet  
 Lambs of group A were kept on basal feed (control) while the remaining animals were allotted to experimental 
ration. The composition and chemical analysis of the diet is presented in table 1. Diets were analyzed for the 
determination of DM, OM, CP, CF, NFE, EE and Ash through the proximate analytical method (AOAC, 1990). The 
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lambs were individually penned and allowed an adaptation period of 10 days. Each animal was then fed the 
experimental ration formed of groundnut hay as basal feed and concentrates. Concentrates were given at rates of 
100, 200, 300 and 400 g/ head/day for group B, C, D, and E, respectively. The ration was given once in the 
morning while roughages (groundnut hay) were given ad libitum. Water was constantly available to animals. Feed 
consumed was recorded daily while body weights and body measurements were recorded weekly. The experiment 
extended for four months. Teaser rams were introduced after 26 weeks and at week 28 intact rams were 
introduced (one ram for 30 ewes) and after that oestrus and mating were recorded in different groups up to the end 
of the experimental period.  
 
Data collection  
 
Dry matter intake  
All animals were given the feed daily in the morning at 7:30 am and the dry matter intake (kg/d/animal) was 
estimated by subtracting the amount of feed left at 7:00 am the next day from the quantity provided the day before. 
Usually the concentrates are given first and after their consumption basal feed is given and left for the next day. 
Body weight changes and physical measurements   
Weights of ewe lambs were recorded weekly in the morning before feeding and watering, using 50 Kg spring 
balance. Body measurements were taken immediately after weighing by means of a tape according to Owen et al., 
(1977) as follows: 
- Height at withers was measured from the highest point on the dorsum of the animal to ground surface at the level 
of front feet   
- Body length was measured from the tip of the scapular to the pin bone 
- Heart girth measured around the circumference of the chest just behind the forelegs and along xiphoid 
depression. 
- Pelvic cavity measured between the two hip joints along the dorsal side 
Monitoring of oestrus and mating 
 Animals were closely observed day and night and those on heat (Figure 1) were recorded as well as those mated 
(Figure 2&3).    
 Statistical analyses 
The data were analyzed by SPSS and randomized complete block design 
 

RESULTS AND DISCUSSUION 
                                  
Experimental diet and animal performance 
The composition and proximate analysis of the experimental ration is given in table 1. 
 The performance of the ewe lambs is presented in table 2. It is clear that the concentrate supplementation had 
positive effects on the performance of the experimental animals. Daily and total body gains increased with the 
increase of concentrate dose. Animals offered 400 g/ day recorded highest daily (0.096 ± 0.01Kg) and total (11.52± 
1.51 Kg) body gains compared with animals offered 100g /day (0.056 ± 0.01 and 6.73 ± 1.39) and those on basal 
feed alone (0.040 and 4.82 Kg). Total feed intake followed the same trend. Animals supplemented with 400 g /day 
consumed more total feed (145.23 ± 9.34 Kg) compared with those on basal feed alone (121.48 ± 5.75 Kg). Also 
feed conversion ratio (FCR) was affected by supplementation.  Ewe lambs supplemented with 400 g /day recorded 
the best FCR (12.79 ± 2.00) compared with lambs fed 100 g /day (17.75± 3.80) and those on basal feed alone 
(26.96 ± 7.60). The increase in live body weight of supplemented animals may be due to the effect of concentrates. 
Also these animals are expected to record higher weights since they consumed more feed. Nijoya et al.(2005) 
reported that protein supplementation to ewes grazing low quality pasture improved their body weight, body 
condition score and reproductive performance. Mohamed Ali (2002) concluded that Sudanese Desert lambs 
supplemented with concentrates recorded higher weights (P<0.01) compared with those on free grazing, with 
overall live weight gains for the treated and control animals were 8.17 and 3.46 Kg, respectively. The author also 
found that the supplemented lambs consumed more feed and had significantly (P<0.0001) better FCR. Also 
Jadalla (1994) observed that the total voluntary dry matter intake of sheep increased significantly (P<0.01) with 
supplementation. 
 Changes in body weights of animals during the experimental period (4 months) are presented in table 3. There 
was significant (P< 0.01) increase in body weights of all groups along the experimental period with the exception of 
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the third month when all groups showed drop in weights due to environmental factors. Because the third month 
was the beginning of the rainy season and animals must adapt to the new environment 
 
Body measurements 
 Determination of correlation between body measurements in sheep may help to provide tools for predicting 
characters which are not usually easily measured in the field. Atta and El-Khidir (2004) concluded that heart girth 
could be used with great accuracy to estimate live weight of Nilotic sheep. In the current study, with the exception 
of pelvic cavity, other body measurements (height, length and heart girth) showed significant (P< 0.01) increase 
during the experimental period and the group fed 400g /day recorded the highest value (Table 4). The changes in 
all body measurements were low during the third month especially heart girth, and this may reflect the situation of 
body condition due to environmental factors as mentioned before. Mohamed Ali (2002) reported that heart girth, 
pelvic cavity, height at withers and body length increased steadily with age in Desert lambs fed supplemented 
ration.   
Correlation coefficients between body weight and different body measurements of different groups of animals are 
presented in table 5. Body measurements increased with increase in body weights, but with no significant (P>0.05). 
Correlation coefficients between final body weights (kg), concentrate dose and body measurements are showed in 
table 6. There was high significant correlations (P<0.01) between concentrate dose supplemented and final body 
weight, height at withers and heart girth. Also very high significant correlations were recorded between final body 
weight and height (P<0.001) and heart girth (P<0.0001). Thiruven Kadan (2005) recorded that the correlation 
coefficients between body weights and body measurements at different ages were positive and strongly correlated 
(P<0.01).  
 
Onset of oestrus and mating of ewe lambs 
 The total number of ewe lambs that showed oestrus was 32 heads (53.22 % of the flock) and those mated were 20 
heads (33.33% of the flock). Most cases (71.87%) exhibited oestrus were about 7-8 months of age with body 
weights range between 21.6 - 33.00 Kg. Animals supplemented with 400g recorded the highest rate of oestrus 
(31.25 %), whereas animals supplemented with 100g and those fed on basal feed alone recorded the lower rate 
(9.38 %) of oestrus (Table 7). It can be noticed that onset of oestrus was positively affected by the concentrate 
dose and that may be due to increase in body weight. Njoya et al., (2005) revealed that protein supplementation 
consisted of feeding 200g cotton seed meal per day increased ewes body weight at lambing (P<0.001) and the 
fertility rate (P<0.05).Studies of Robinson et al., (2006) demonstrated that during its early development, the foetal 
ovary of ewe is remarkably sensitive to maternal nutrition with subsequent lifetime effects on ovulation rates. 
Kassem et al. (1989) reported that puberty in sheep was modified through short to medium-term dietary changes. 
Table 8 shows the correlation coefficients between concentrate dose, total body gain, percentage of animals at 
oestrus and percentage of animals mated. There was positive correlation (P<0.01) between concentrate dose and 
both total body gain and percentage of animals at oestrus. The latter parameter also showed high correlation 
(P<0.01) with total body gain. But there were no significant correlations between percentage of animals mated and 
both concentrate dose, total gain and percentage of animals at oestrus. Landau and Molle (1997) concluded that 
for several Mediterranean breeds of sheep, a short- term feed supplementation before mating positively influenced 
ovulation.  
Conclusion: The present findings concluded that supplementation of ewe lambs can be considered as a suitable 
tool for earlier puberty and also highlight that nutritional levels before mating are particularly important to 
subsequent reproductive success in sheep.  
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Table 1. Ingredients and proximate analysis of the experimental diet 
_________________________________________________________ 

Ingredients (as fed): 
Sorghum grains (dura)                                       48% 
Groundnut cake                                                 35% 
Wheat bran                                                        14% 
Shell                                                                    2% 
Common salt                                                       1% 

Proximate analysis (%) on dry matter basis: 
Crude protein (CP)                                                  23.4 
Crude fibre (CF)                                                      16.32 
Ether extract (EE)                                                   4.84 
Nitrogen- free extract (NFE)                                   5.00 
Ash                                                                        5.44 

 
 

Table 2. Mean performance (± SD) of Desert ewe lambs in North Kordofan-Sudan 

Parameter A B C D E 

No. of animals 12 12 12 12 12 
Days on feed 120 120 120 120 120 
Initial body Wt. (Kg) 19.63± 2.27 19.25±2.26 19.33±1.37 20.83±2.04 20.083±2.15 
Final body Wt. (Kg) 24.45±2.10 25.98±2.09 28.57±1.17 31.59±1.95 31.65±2.37 
Total body gain(Kg) 4.82±1.23 6.73±1.39 9.23±1.27 10.73±1.72 11.52±1.51 
Mean daily gain (Kg) 0.040±0.01 0.056±0.01 0.077±0.01 0.089±0.02 0.096±0.01 
Total feed intake (Kg) 121.48±5.75 115.03±7.04 128.96±5.94 138.00±8.38 145.23±9.34 
Mean daily feed intake (g) 1.0124±0.05 0.959±0.06 1.075±0.05 1.155±0.07 1.210±0.08 
Feed conversion ratio, Kg feed /Kg 
gain 

26.96±7.60 17.75±3.80 14.25±2.33 13.32±2.81 12.79±2.00 

 
 
Table 3. Changes of body weight during the experimental period            (4 months) of Desert ewe lambs in North 
Kordofan.  

Parameter 1st month 2nd month 3rd month 4th month Total change 

A 1.97b 0.86d -0.97b 2.96a 4.82d 
B 2.73b 1.93c -0.81b 2.87a 6.73c 
C 4.05a 2.75b -0.63b 3.07a 9.23b 
D 4.47a 3.05b -0.37b 3.57a 10.72a 
E 4.83a 3.83a 0.82a 2.08b 11.57a 
SE 0.3115 0.2343 0.3169 0.2734 0.4142 
Significance ** ** ** ** ** 

In the same column or row means followed by the same letter/s do not differ significantly (P>0.05)       ** denotes 
significant at (P< 0.01) 
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Table 4. Body measurements changes of Desert ewe lambs during the  
          Experimental period (4months) in North Kordofan-Sudan 
Experimental Duration 

Parameter 1st month 2nd month 3rd month 4th month Total change 

Height (cm)      
A 1.23a 1.71c 0.45a 0.96a 4.35c 
B 1.30a 2.72bc 0.47a 0.75a 5.25bc 
C 1.79a 3.42ab 0.55a 0.72a 6.48ab 
D 1.65a 4.17a 0.66a 0.77a 7.25a 
E 2.87a 2.93abc 0.60a 0.77a 7.17a 
Significance Ns ** Ns Ns ** 
SE      
Length (cm)      
A 0.96b 0.70cd 0.37a 1.00a 3.03b 
B 1.20ab 2.50ab 0.35a 1.17a 5.22a 
C 1.72ab 0.32d 0.39a 0.37a 2.80b 
D 2.17a 1.88bc 0.50a 0.36a 4.91a 
E 1.41ab 3.47a 0.67a 0.82a 6.37a 
Significance * ** Ns Ns ** 
SE      
Heart girth (cm)      
A 2.37b 2.04a -0.47a 1.08a 5.02b 
B 2.99ab 1.77a -0.12a 0.82bc 5.47b 
C 3.26ab 2.27a 0.32a 0.92ab 6.78ab 
D 4.50a 2.22a 0.31a 0.62c 7.65a 
E 4.79a 2.49a -0.47a 0.78bc 7.60a 
Significance * Ns Ns ** ** 
SE      
Pelvic cavity (cm)      
A 0.78b 1.96a 0.20a 0.57a 3.52a 
B 0.57b 2.34a 0.16a 0.32b 3.38a 
C 1.00b 2.03a 0.27a 0.32b 3.62a 
D 2.20a 0.97b 0.38a 0.17b 3.73a 
E 2.07a 1.00b 0.14a 0.31b 3.52a 
Significance ** ** Ns ** Ns 
SE      

In the same column or raw, and within factors, means followed by the same letter do not differ significantly (P> 
0.05) 
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Table 5. Correlation coefficients between body weight and different body measurements of different groups of 
Desert ewe lambs in North Kordofan-Sudan  

Group A Body Wt. height  length  Heart girth  

Height 0.1288NS    
Length 0.0164 ** -0.1026NS   
Heart girth 0.4296 NS 0.4160NS -0.0794NS  
Pelvic cavity 0.2450NS 0.2284NS -0.2420 NS 0.0577NS 
Group B     
Height -0.4386NS    
Length -0.2525NS -0.1323   
Heart girth 0.0715* 0.2531 -0.0107  
Pelvic cavity 0.2654* -0.5044 -0.0217 0.0374* 
Group C     
Height 0.4746NS    
Length 0.8423NS 0.5534NS   
Heart girth 0.5928NS 0.6560NS 0.5946NS  
Pelvic cavity 0.8611NS 0.9793NS 0.0474* 0.9584NS 
Group D     
Height 0.4305NS    
Length 0.1612NS 0.4305NS   
Heart girth 0.9675NS 0.1612NS 0.4808NS  
Pelvic cavity 0.8128NS 0.9675NS 0.6205NS 0.3130NS 
Group E     
Height 0.4329NS    
Length 0.8067NS 0.4080NS   
Heart girth 0.6268NS 0.3249NS 0.1642NS  
Pelvic cavity 0.7425NS 0.9953NS 0.4193NS 0.9246NS 

NS= not significant (P>0.05)                   *= significant (P˂0.05) 
 
Table 6. Correlation coefficients between final body weights (kg), concentrate dose and body measurements of 
Desert ewe lambs in North Kordofan-Sudan  

Parameters Concentrate Final wt. Height Length Heart girth 

Final wt. 0.0048**     
Height 0.0112** 0.0023***    
Length 0.2218NS 0.3181 NS 0.3978NS   
Heart girth 0.0102** 0.0006**** 0.009*** 0.4195 NS  
Pelvic cavity 0.4802 NS 0.2881NS 0.2781NS 0.7088 NS 0.2303NS 

NS= not significant (P>0.05)              * = significant (P<0.05)                 ** = highly significant (P<0.01)             ***= 

very highly significant (P˂0.001) 
****= very highly significant (P˂0.0001) 
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Table 7. The effects of concentrates on total body gain, oestrus and mating of ewe lambs in North Kordofan- Sudan 

Animal group Con. dose Total gain % animals at oestrus % of animal mated 

A 0 3.67 9.38 33.33 
B 100 5.73 9.38 66.66 
C 200 7.98 21.88 57.14 
D 300 9.47 28.13 77.77 
E 400 10.07 31.25 66.66 

 
 
 
Table 8. Correlation coefficients between concentrate dose, total body gain, percentage of animals at oestrus and 
percentage of animals mated 

 Concentrate dose Total body gain % at oestrus 

Total body gain 0.9806 **   
 % at oestrus 0.9622 ** 0.9613 **  
 % animals mated 0.7337 NS 0.7903 NS 0.6196 NS 

NS= not significant (P> 0.05)         **= highly significant (P˂0.01) 
 

 
 
 
 
       

 
Figure 1. The onset of oestrus can be detected by a ram 



Intl J Farm & Alli Sci. Vol., 4 (8): 656-665, 2015 

 

664 
 
 

 
Figure 2. Some ewe lambs need help to complete mating.  

 

 
Figure 3. Mating of ewe lambs at the time of sexual maturity 
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